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MOAEJTITPOBAHT4E CIEKTPOB ABOriHbrX 3BE3A
I. BOCnPOI,I3BEAEHI,IE XI,IMHTIECKHX AHOMAJII,IU Am-3BB3A

JI.C. Jlro6urvrron

Paccltorpenrt 4 Qasut eso.rnqHr ABofiHofi crcreMbr, cocrorqeft H3 xoMnoHeHTosAu D cuaccaua M4=
=2,0 Mo n Mg = l,! M6. frtrs kaxAoft $asu srtvucreHbr xapakreprcrHro.r cyMMapHoro cnekrpa, BxJroqae
3xBHBaJIeHTHbte uHpHHbt ll5 rHHHft 23 o.neuexroa;3aTeM 3Tr AaHHbre npoaHaJrH3HpoBaHH kax cflexTpbr
ohHHoqHoF 3Be3AbI. Bocnpor.rsoe4enbr xapaxrepHbre xHMrqeckre aHoMarHH Am-rsesA npx ycnoBfir, r{To
coAepxaHHe SJIeMeHToB rpynnbl xeJre3a n 6olee.TrxeJrbrx y xoMnoHeHTa B nosumeHo B AecrrxH pa3.
npetrroxeH Bo3MoxHbrft MexaHH3M Hcqe3HoBeHH, Br{AHMbrx aHoMarHF npH yAaJreHHH or rraBHofi
nocJreAoBareJrbHocrlt, xoropbrfi o6ugcHser ua6.noAaeploe orcyrcrBHe Am-saesA npa lgg <3,4+3,5.
CAenaH BbtBoA, qro aHarur o6qero cner(Tpa ABofiHon Am-laes4sl, BbrnorHeHHLlfi 6es yqera
AaoficrBeHHocrH, Moxer npHBoAHTb I( pe3yrbraraM, He coorBercrBylorllHM peaJlbHoMy coAepxaHHo
3reMeHToB B aTMocoepax koMnoHeHToB.

A MODELLING olr SPECTRA oF BINARY srARS. I. REPRODUCTION olf Arn.
STAR CHEMICAL ANOMALIES, by L.S. Lyubimkov. Four evolutionary phases of binary systern,
which consists of components A and l) wilh masses M I = 2.0 M6 and Mn = t-,q Mq, are coniidered.
Characteristics of common spectrum for each phase are calculated including equivalent.widths of 115 lines of
23 elements. Subsequently these data were analysed as spectra of a single star. Typical chemical anomalies of
Am-stars are reproduced on condition that elements of iron group and heavier ones are overabundant in
component l? by dozens of times. A probable mechanism of disappearance of visible anomalies is proposed,
which cxplaines an observed absence of Am-stars for log g < 3,4+3,5. The conclusion is made that the
analysis of common spcctra of binary Am-star without considering the dupliciry can lead to results, which d<>

not. corrcspond to real abundances cif the components.

1. .[uorfic'rucrrnoc'rr, Am-ruerA
"Meral.nsqecKue" vtntt Am-seesAsr 3aHHMabr o6nacrb aQQeKTHBHbrx reMneparyp

16 npar'repno or 7300 Ao 10000 K n o6aacro ycKopeHnf cuJrbr rr{xecrvt lg g or 3,5 Ao
4,5.3ro cJreAyer, HanpnMep, H3 o6sopa [1], rae co6paHbr AaHHbte o 6oree r{eNr

40 o6rexrax paccMarpuBaeMoro rnila. Anfl xHMaqecKoro cocraBa Am-oaes4 xa-
paKTepHbr cneAyrouue ?HoM&JruH: Bo-nepBbrx, MoxeT Ha6npAaTbc, (xoTfl H He Bcer.qa)
IeSr4rIr4T orHocuTeJrbHo JrerKr4x oJreMeHToB, TaKHx, KaK C, O, Mg, Ca u Sc; Bo-BTopbrx,
npH nepexoAe K 6onee Tr{xeJrbrM 3neMeHTaM nonB,nneTcn H36brToK ux, r(oTopbrfi HMeeT
reHAeHuHro pacrH c yBeJrr4qeHHeM aToMHoro HoMepa z, Aocruras oAHoro noprAKa
v 6oJree y peAKHx 3eMe-rrb (Z -60). Taxuu o6pa3oM, aHoMarnn xnMnqecxoro cocraBa
Am-:nes4 noKa3brBarcr xapaKrepHbtfr xo4 c Z.

Hnrepecuo, r{To Bce "ueraaau.recr(He" 3Be3Abr rpynnHpyprcq g6aHgu rrraBHofi no-
cneAoBarenbHocrH (lgg > 3,5), r.e. IIpH orxoAe or Hee xHMr4qecKne aHOManHH y
TaKHx 3Be3/J KaKHM-TO O6pa3OM HCqe3apT, H 3TO 9.Bnfle'rgfl OAHOr H3 3araAOK,
Tpe6ytou{Hx o6rrcnenr a.



I'lprpoAa Am-saesA r na6lnAaeMblx y HHx xHMHqeCKHx aHOManull. AO KOHUa He BH-

rCnena. HeXOrOpue aBTOpbt Ct{HTa}OT 3TH aHOManHn CneACTBueM HyKneOCnnre3a' CrO-

pOHHHKH 4pyrOE TOqkH speHH.ff npeAJlaranT B KaqeCTBe O6lqCHen14n Aa+QysnO ale-
,enrou o irr'aocQepax Am-3Be3A. 6o.nee AeranbHoe O6cyxAenne cyulecrBylolllux

fHnore3 MoxHO Hahrt, HanpHMep, B pa6ore BoauS [2], rAe orMeqeHbl rpyAHocrH

KaxAOfi H3 HHx. HeO6xOAnvO nOAqepKHyTb, qTO B oCHOBe BCrKOtt reopHy npo-

r4cxoxAeHhs Am-seesA AoJrxHbr Jrexarb AocroBepHble cBeAeHHr{ o6 nx xutr'tl'tqecKoM

cocTaBe. oAHaxo npaKTHqecKH Bce cBeAeHHr{, HaKo[IeHHble K HacTorilueMy BpeMeHH,

6ulr noayr{eHbt np6 npene6pexeHHH &rxHeiuur'l QaxropoM - ABoficrBeHHocrbto

Am-geesA. Taxoe npene6pexeHHe MOxeT npHBoAuTb K HCKaXeHI4IO AaHHblx H K nOqB-

1eHHlO $rxrransrx XrtrueC*rX aHOMaJIHfi, KaK nOKa3aHO Ha npHMepe 3Be3,qbl n'Sgr [3]"

,I[rOfrCraennOCTb tBrIfleTCs OqeHb paCnpOCTpaHeHHblM ,BrIeHHeM CpeAH Am-SseSA'

Hanpnvep, A6r t4l Hauen, qro cpeAH 25 HccaeAoaz. iblx HM Am-3Be3A ?? g.sJtstoTcs

cneKTpanbHo-ABofi HbrMH. YqHrursar{, ttro HeKoropi,le peanbHo cy[ecrByloulHe ABofi -

no," n" o6napyxraaaror cBoto ABoficrBeHHocrb, TaK KaK nJlocKocrH Hx cp6HT Ha-

KJrOHeHbt nOA AgcraToqHo 6OnbulHM yrnoM K nyqy 3peH6r{, A6r npe4noJIOxHJI, qro

Bce Am-3Be3Abt MOryT 6urrr CnexrpanbHO-ABOtrHbtMH. Ort'aernu, qrO a [5] rOT xe aBrop

Harger, qTO CpeAH 55 nOpr'lanuHstx A-SseSA TOnbKO 17 say.nnrCt qJIeHaMH ABOItrHblx

cucreM.
Kax yxe orMeqa.[ocb, B HccJreAoBaHHsx xt4Ml4qecKoro cocraBa Am-ssesA Hx ABoft-

cruenrbCro o6blqHo He npHHHMaeTcfi Bo BHHMaHHe. TaKofi noAxoA 6ut.n 6ur onpaBAaH,

eclu 6ur aropofi KoMnoHeHT B cucreMe 6ura gnaqrrerbHo cna6ee nepBoro H BcneA-

crBre 3Toro He BuocHlr 6ur sauernoro BK.naAa s o6ulrfi cneKTp. OAHaxo B Aeft-
crBHTerbHocry KoMnoHeHTbt .ABofiHofi Am-3Be3Abt Moryr 6Hru secuNla 6lusrut'tu no

CBOHM napaMeTpaM. B OrOv MOxHO y6e4nrsCr Ha nprMepe CneKTpaJIbHO AsOfiHstx

Am-ssesA Y624Her [6] n RR Lyn I7l, Koropbte oAHoBpeMeHHo flBrlfllorcs 3arMeHHblMH

4aofiuur'tu. KaK OKa3aIOCIr, KOM1OHeHTbI KaxAOfi H3 STHX CHCTeM AOCTaTOqHO 6lnaxrl
MexAy co6ofi no MaccaM M u paauycar'l R, a raKxe no T36 ra lgg; noaroMy BKnaA

o6onx KoMnoHeHToB B cyMMapHurfi cnexrp cpaBHI4M no BeJIUqEHe. oTMeTI4M, tlTo AIS
Y624Her n RR Lyn orHouleHlle Macc KoMnoHeHToB MBIMA = 0'8' s ro BpeMfl KaK Al.e

AN And, ellle oAHorl .qBofiHofi Am-see:Att, corJlacHo 181 MBIMA= 05 (so Bcex rpex

cnyqatx Anfl 6onee MaccuBHoro xoMnoHeHTa noJlyqeHo Mt=2M"1'
llonsrraevcq c noMotqbto MoAeJrHpoBaH14q cneKTpa ABortHort cHcreMbl orBerHTb Ha

ABa CneAyIOtllHx BonpOCa. B6-nepBblx, B KaKOfi Mepe TOT "CpeAHHfi" xHMHqeCKHttr CO-

Crae Am-gsesAbt, KOTOpstfi n6.nyueu 6ee yvera ee ABOECTBSHHOCTH, COOTBSTCTByeT

peanbHoMy COCTaBy KOMnOHeHTOS? BO-rrOpulx, nOqeMy npn AOCTaTOqHOM yAaneHVu

or Har{arrbHo, rnaBHofi nocreAoBareJrbHocrr (roqHee, npr,r lgg < 3,4+J,J1 x14MHqecKHe

aHouar$vl Am-sseeA I1epecraor 6utru an4uuuluu?

2. fiocralIoBxa 3aAaq[

ByAeMcqhTaTb,qToBHa6n0.qaeMoMcneKTpeABofiHofi3Be3AblJlHHuuKoMno-
HeHTOB He pa3AelsOTCq, T.e. 3KBHBarleHTHble uhpHHbt nuuuit, KaK 14 ApyrHe CneK-

TparrbHble xapaKTephcTHl(h, oTHOCTTC9 K CyMMapHoMy cneKTpy cHcTeMbl B ueJIoM.

Analrs npoBoAHM B cneAyoulefi nocaeAosare.nbHocrH. 3aAaerra napaMerpbl 'l"rp r lgg

KOMnOHeHTOs A u B,3aTeM Ha OCHOBe COOTBeTCTBy1OIIIHx MOAenef arvOCQep nul-

r{hcrreM oKBHBareHTHbte uhpHHbt lU 1n W g, 3, TdK:xf- HeKoTopble @orouerpNvecKHe
xapaKTepHCTHKH KOM1OHeHTOB. C noMgulblg Qopvya, npHBeAeHHblx B cJIeAylOqeM

pa3Aere, OT HHAHBhAyaJIbHblx xapaKrep6cTgK sBe3A A n B rtepexoAt'tM K aHano-

rHttHbtM BerHqHHaM, oTHocruIHMc, K o6u{eMy cneKTpy ABofiHofi cHcTeMbl. Pac-

cMarpgBafl 3TH Be.[Hr{HHbt KaK Ha6noAare.[bHbre AaHHbrc AJtfl oAuHovHofi 3Be3Abl,

aHan63HpyeM Hx nO CTaHAapTHOII MeTOAHKe, T.e. onpeAeJlfleM napaMeTpbl ?"ra r lgg'

3aTeM CKOpoCTb MHKpOTyp6yneHTHOCTH (, u, naxOneq. xHMHqeCKI4fi COcTaB. [Io-
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PHc, l. 3Boror{roHHue rpexr xoMnoHeHroB c yKa3aHHeM igg
qerHpex pa@MorpeHHbrx rlar (I =0,265,2 = 0,025)

cnegHHri KaK pa3 H flBrflercr reM "cpeAH hM" J,2

cocTaBoM, KOTOpHfi nOnyqaeTce 6es yqera
ABOT1CTBeHHOCTH. Taxuv o6pasoM, MOA}_ 

4rnpyerir cHTyaqH.q, Koropas, no-BHAHMoMyqacTo BcTpeqaercfl npH HCCJTeAOB:IHHH

S.*-.l9lo llo4vepxnev, qro npn Bbtttac:rleHlu q,,
W 1u W g MoxHO BapbHpOBaTt xuruuqecxnfi
cocraB KoMnoHeHTon, 4o6Nna.ncb HaHnyquero
cor.nacH.q c "BHAHMbIM" cocraBoM Am-sseeA. 4{

Tor $axr, r{ro npH 3aMerHoM orxoAe orrnaBHoE nocJreAoBarerbHocrH xHMHqec- 4,
Kr19 aHoMafint y Am-saesg nepecrarcT
ce6q odnapyxNaart, HaBoAHT Ha Mbtcrrb,

r,c r,8 ,tr,? 4,n
tg rrg

:I?_-3Aecb rpo.qBn.Eercfl KaKOB-TO eaolnqnoHHrrfi s$Sexr. yqurrraa.s AaHHoeoocroflreJrbcrBo, Mbr 6y4eru paccMarp,Barb cneKrp ABofiHOfi CHCreMbr B npoqecce
3BOJllOr-lHH ee KoMnoHeHros. 3ro o3Haqaer, vro s$sexrHBHas 

'"rnuparypi 
rr* ,

ycKopeHHe CHJrbr r.flxecrl/, g Anfl Ka>KAOTO KOMnOHeHTa 6y4yr aur6nparsc.n'-ne
cayvafiHuu o6pasou, a B coorBercrBHH c 3BOJrprrHoHHbrMr,r rpexaMH 3Be3A 3aAaHHbrx
NlaccM. B ocnoay noJroxeHbr rpexn MenrenaH Ap. [g]; npeasapHTeJrbHo 3rH ]qaHHbre
6rran_npouHTepnoJr,poBaHbr no M u no HcxoAHbrM coAepxaH,rM re-rr,fl y n ueran-
roa z,np,qeM saAaHo Y = 0,265 u z = 0,025,uro coorubrcrByer Haq:ubHoMy xH-MHqecKoMy cocrasy CoaHr{a.

Aa.fl vacg xoMnoHeHToB npHHgTbt 3HaqeHH, Ml=2,0M"uMg=1,4M", t.e.
KOMIOHeHrOM A vsr 6ygev Ha3brBarb 6oaee MaccHBHyo sBe3Ay. Bsr6op Man Msnpu-
6lu3nrelrHo coorBercrByer roMy, r{To HMeer Mecro y peanbHbrx gnofiHtrx Am-eBesA
(cM. Bbrule). PaaHr4Ua MexAy Mou Ms AocraroqHo Mara, qro6br MeHee MaccHBHbrfi
KoMnoHeHT B ruor BHocHTb oqyrnvlri BKJTaA B cyMMapHbrfi cnexrp. C apyrortr cro_
poHbr, 3Ta pa3HErIa AocraroqHo Be.rrHKa. AJrr roro, qro6ar co3Aarb cyulecrBeHHoe
pa3.rlHqI4e B cKopocTH XOAa KOMnOHeHTOB nO COOTBeTCTByIOUIHM SBOnKlr.IHOHHbrM Tpe-
KaM (KaK H3BecrHo, qeM MaccuBHee 3Be3Aa, reu 6srcrpee oHa 3BoJrrluuoHlpyer).

Tpexr, coorBercrBylorqre MaccaM M a, = 2,0 M" u M s = 1,4 M", npeacraeneHbr Hapnc. 1. Harra paccrvrorpeHbt qerbtpe Qa3br 3Borlor{HH, coorBercrByrorr{He qeTbrpeM xa-paKrepHbtM MoMeHraM BpeMeHH (roqKH I, II, III ra IV na rpeKax). Kax HgaecrHo, Arn_
3Be3Abl BCTpeqalOTCq B OqeHb MOJIOAbIx cKonJleHHax, T.e. Hx BO3pacT I voxer 6urrs
MarrbrM, no3ToMy B KaqecrBe sassr I ecrecrBeHHo 6srro npnHerb MoMeHT I = 0. oara IIcoorBercrByer 3aBepuleHHo KoMnoHeHToM A ropenua BoAopoAa B eApe (oKoHqaHHe
c'raAHH rnaeHofi nocneAoBarenbHocrH). @asa III arr6paHa .rax, qro6sr B co_o'r'BercrByroulHfr MOMeHT KOMflOHeHTu A u B uuenu paBHbre asoexrnenule reMne_parypbr. oasa IV xapaKTepH3yerc.fl reM, qro KoMnoHeHr A no o60urv nupu""rpu, _I:6u lgg 

- 
yxe BbtIUe.n ns rofi o6.[acrH, rAe na6lrcAaK]Tcq xHMHqecKHe a*o*allut4

Am-saes4. Hs pnc. 1 no noaoxeHrro roqeK I, II, III n IV xoporuo BHAH9, HacgoJrbKo
6srcrpo ABHxerc, no Tper(y 6onee MaccnBHa_fl 3Be3Aa A no cpaaneH66, c B, B qacrl
HOCTH, NCPEXOA III .+ IV 3AHHMAET CTONb XOPOTKOC BPCM', qTO KOMNOHCNT 

^B AAXC HCycneBaeT H3MeHHTb CBOe nonoxerlHe Ha 3BOnmuHoHHOM TpeKe.
B ra6n. 1 nproe4enbt napaMerpbr, xapar(TepH3yrorr{He arr6pannrre oBoJrrorrgoHHbre

SasH' ,qJrs r<axAorl tDassr sAecr yKa3aH Bo3pacr / (oH oAHHaKoB Anrd sees4 A u Bt, a tau-xe cooTBercrByloulre.3taqeqlafl T16 r lg xoMnoHeHToB. O Apyrux BeJrHqHHax, npeA_
craBlreHHbrx a ra6.n. 1, 6y4er cKa3aHO no3xe. orprerru, qio qacruqHo pe3yJrbrarbrglx sasar I n;]rane4eHur e [10]; oHil noATBepAHnU BaxHocrb $axropa ABOFTCTBeHHOC'rH
B r4ccJreAon;lHHflx xHMHqecKoro cocTaBa Am_seesA.
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3. McroAllxt lirtrtttcJlolrltti

onnueu KpaTKo Bbtr.thcIeHHe ocHoBHbtx BeJrHqHH, HcloJ[b3yeMblx B aHanH3e cyM-
MapHoro cneKTpa 4uofinoft cHcreMbr. Hanovnru, Lrro raKof cneKrp paccMarpHBaerc,
HaMH KaK CneKTp "oAHHOqHofi" 3B€3Abl; cooTBergrBytotqre napaMeTpbl 6yaev o6o-
3Haqarb c HHAeKcoM A8. Oruerru, rlTo MHor-He Aeranrl, BbtBoAa npHBeAeHHblx rlHxe

Sopray.l MoxHo HafirH s [31.

1. PacnpeAereHhe 3HeprHH B cneKrpe cnyxHr oAilofi H3 xapaKrepHcrhK, Hcnonb-
3yeMbrx npn onpeAeileHtyl 7* u lgg. Ilycru EL@B) 

- 
noJTHa, ocBeqeHHocrb B ArHHe

BoJrHbl l, na ypoane 3eulra or o6ohx KoMnoHeHroB, afiFL(A) L4 IIFL(B) 
- 

noroKn B He-

npepHBHoM cneKTpe, u3nyqaeMbre 3Be3AaMH A u I coorsercrBeHHo. Hs [3] creayer,
qro orHodreHye ocBer{eHHocrefi B AJrHHax nonH },1 :aX2yAoBnerBopfler cneAynuleMy
poB€HCrBj:

ExJAB)lExz(AB) = (/tr"r(A) + rrr(BXR31Riz)l(FLz(A) + F7r(B)(R1tRa)2), (1)

rAe RA h Ra_ pa,qnycbt ssesA A n B. Ena yAo6crBa BblttucIeHl4li QopMyIy (1)

[one3Ho 3anHCaTb B BI4Ae \

E xt(AB) I E xz(AB) = (F xt(A) I Fa"2(A))( I + Frr )i( I + 9x),

r.qe

Br = (Fr(B)/Fx(A))(RutR^)2. (3)

Ar n ae ilr'tr4ralu- (R j I R 6)2 H erpyA Ho noJI yq H Tb cn eAyrcuee coor Ho III€H H € :

(RutRA)z -- (MstMiZilgil. (4)

yqhrrrsar{, rtro gra BeJrHqHHa BxoAHT Bo Bce ocHoBHble @optuyltt, Mbl npHBerh ee

3HaqeHHr B Ta6n. 1 An.a xaxAoi sasu.
IIpn suaOAe 116 ra lgg 6y.qerra paccMarpl4BaTb OTHoUIeHHe OCBeUeHHocrefr

Eourrlflxtt,aHaJror'6aluuepoecKoro cKaqKa. [IOrOxn B KOHTHHyyM€ F1, BXOA.EI{He

B coorHouletns (?) H (3), HaxoAI'tM hHrepflojil'JgJ,eil no Tro u lgg us pacrieroB Kypy-

Ua tl 11. Ilogvepxueu, qro MoAenH arMocoep ll 1l noJloxeHbl B ocHoBy Bcex HaIxHx

ebrqucaeHHfi.
2. QOrOuerprueCxnfi HHASKC [c1] e verrrpexUBeTHofi C[4CTeMe uvby1axxe npHMe-

HreTcfl npu onpeAerretnv, T16 n lgg. B [3] nOxasaHg, qTo B cnyqae ABOfiHoft 3Be3Abl 3Ty

BenhqEHy MoxHo 3anHcarb B BHAe

Q)

[.,]^, = [,,]n *2,srs4L4 - r.r,rffi- o,srs+54, (5)



rAe 0603HaqeHo

9(x)= 1+(RslR4)2.10r/2,s. (O
(aera a*, v*,b*u!* Atn KaxAoro KoMnoHeHTa HaxoAr4M rs [11] B coorBercrB,H
c npHH.flTblMH napaMerpanN 7'* N lgg; rav xe nphBeAeHbr BeJrHrrHHbr cl H (b _ y),
Koropbre neo6xoAnr,aH An.fl Bbrr{HcJreHxfl [c1]1 no Sopvyne

lcrl = cr - 0,20(b - y). 
Q)

3. 3xausareHrHafl wupunaWaj xaxofr-.nu6o l,vl:Huyt s o6qev cneKTpe ABofiHofi sBe3_
Abr HaxoAr4rcr H3 cneAynulero coorHoueH14q (cM. [3]):

Wan = (Wo + BTWs)/(l + 0r), (8)

rpeWaVWA-SKBHBaJreHTHbte UHpHHbt AaHHOE rniin OTAeJrbHo B CneKTpax KOM_
noHeHroB Au B. Ha ocHose MoAeneil arvoc$ep, coorBercrByrotrlux npuHrrbrM napa-

'MerpaM IOr. lgg KoMnoHeHrosAu B (cu. ra6.n. 1) H HaiAeHHri* nyre" HHrepnoJrerrgH
MoAenerl [11], surqHcrflrorcfl 3HaqeHH, wtruw3 AJrs BCex paccMorpeHHbrx ,nHHH]i.
3arepr c noMorqbro paBeHcrBa (g) naxoArrcfl cyMMapHbre uHpHHbr wrli,no KoropbrM B
AaauHeEuleu onpeAen.sorc, coAepx aH:afl xvlwuvecKux oneMeHros. Berr4qHHa Br, Bxo-
Aflu{an B (?) H (8), paccvr'rrbrBaerca no $opr'ayne (3) c noMoulblo noroKoB ,F1, npu-
BeAeHHblx s [11l Mbl no.nb3oBaJIHcb rpaQnvecxo, saBHcr4Mocrun B1 or ],, xoropaa
crpoHnacb orAenbHo Arq xaxAoil Sassr.

4. oruocurenbHbltr BKraA KoMnoHeHToe s o6uxfi cneKTp noJre3Ho conocraBhrb
c pa3Hocrbn HX BHAHMbTX 3Be3AHbrx Be.nHqHH Amy, xoropar, corJracHo [3], onpe_
Ae r fleTcs cneAypLrlh M cooTHOru€H H €M :

Lftty = -l0Alg7* + 5/2dJgg - 5l2LtgM - MC, (9)

r4e A o6osHaqaer pa3Hocrb coorBercrByror{Hx napaMerpoB Atrs A r B, uanpnuep,
Algg = lggn - lggr. BoroverpuuecKhe nonpaar, BCa sa"rcrrocru or ?16 , lgg r,pr_
BeAeHbr a [11]. 3Haqeaua L,my, nafiAennure HaMH An, pa3Hbrx Sas, npe4craB.rreHbt B no_
cneAHeM croa6qe Ta6t. l. BnAuu,.rro 6oree MaccHBHbrfi KoMnoHeHTA ocraercq ace
BpeMr{ rpve B, npHqeM c BO3paCrOM / pa3nHqHe B CBeTHMOCTTX Hapocril€T; uc-
KJrroqeHHe cocTaBJrfer Qasa IV, B KOTOpOfi 3a Cqer 6rrcrporo noHHxeHH' 7'r+(A)
pa3HocTb A,mv no a6coatornofr BeJIHqHHe HecKoJ'rbKo yMeHbuaercq no cpaBHeHylo
c Sasofi III.

4. Ilapanrc'rprlr ttoArrrro.ttroir" 3ucaql,t

llo npaeeAennurv Qopt'tyaav 6utru Bbr.rucJreHbr cneAyu{He xapaKTeprcrlKH cyM-
MapHoro c[eKTpa ABoliHofi cHCT€Mbt: aKBhBaJ'reHTHae urHpHHa rHHuH I/, or6oueiae
ocBeqeHHoctefi Ea67/836,37, HH,{€KC [c1]. 3naveuas 3THx BeJrHqHH, nafi4ennue Ann SasI-lv, npeAcraBJrenor n ra6r. 2. paccuarpHBafl nx n garunefiueM KaK AaHHbre, or-Hocnulrecr K oAr4HorrHori 3Be3Ae, Mbr onpeAeJrvtJlt c Hx noMotrlbto napauerpur -1n36 

u
lgg ana raKoli 3BesAbr. c erofr qeJrbro AnA Kax<Aort 3BonnuxoHHofi @asur crporrl"o
o6rrquas AHarpaMMa IrO - lgg. Kax an.quo H3 pnc. Z, Ans Sas II_IV rpl,r Hc_
noJIb3oBaHHble xapaKTepvcTttKvt no3BoJlqlor BecbMa roqHO yKa3aTb napy snaveH nil T"fnlgg.I.na @asrr Icorrracre HecKoJrbKo xyxe, xoT.ff H B oroM cnyqae, HanpyMep,
3Har{eHUe lgg naxo4nrcs c ourr6xofi +0,2, coorBercrByroqefi o6uqnofi ,ourocrr'
oflpeAeneHuq lgg y Am-ssesA. Ilaparr,rerpur 7* r.r lgg, nonyqeHHbr e Ane "oAHHo'{Hoil"
3Be3Abr, npHBeAeHbr e ra6r. l.

oasa I HHTepecHa reM, qro sAecu HaH6ore€ BenHKo pasnHqHe a r* r,.rex4y
r(oMnoHeHTauu (ra6n. l); npH aroM 3Haqenun T*(A) n T*(B) TaKoBbl, r{To Bce rph
BeJrHqHHbr, HcnoJrbsoBaHHble npH BbrBoAe I* u lgg Atrn "o/.vtHortHori,, 3Be3Abr, npH
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pnc. Z. OnpeAeJreHHe napaMerpoB "oAnHorrHofi\3Be3Abr Ars 3BoJIloIIHoxnux rpas I-IV

Toqxfi coorBercrByrcT np,'lHqrbrM 3HaqeHHrM T16 n lg; I - EaylEx673,2 -lC]' 
j 

- H7

nepexoAe or fio(A) K f"o(B) npoxoAtr qepes MaKcHMyM' Hanpnuep' MaKcI4MyM Be-

;;;;" Wglry ai}' 3Be3A-;raBHoi nocneAoBarerlbHocrr Aocruraercn B o6nacrlr' TtQ=

=8500+9000 K (cl,a. [11]). MoxHO npeAronoxHrb, qro yKa3aHHoe o6cro.Rteaucrno

H eB1fleT)fl npHrtHHofi TOro, qro 4ln SaSu I napauerplt T"4 n lgg onpe,qeJ['Hlorc,I He

cro.[b yBepeHHO, KaK AJ'Ifl Apyrux Qas'
9ro6rr y6eAurbcn B.qocroBepHocrh HafiAeHHbrx 3HaqeHlrfi I*,:lg,q'9:]au^":':

noIHeHa Vx npoBepKa no HoHH3au,4oHHoMy paBHoBecHK) I"ellFell; oHa C He-

coMHeHHocrblo noA-rBepAuna npaBEJrbHocrb arHx 3HaqeHHfi (HanoMH14M cyrb AaHHoro

KpHTepHe: cpeAHHe coAepxaHHe xere3a, tlaflAeHHble no JII4HHqM FeI u Fcll' AonxHbl

6urrs npnvepHo oAH HaKoBbl).

HaNEOnee aaxFrurfi BbtBOA, CneAymulhfi h3 pHC. 2, COCrOrr B ToM, qTO Ha nepBOM

3Tane aHaJrH3a CyMMapHOTO CneKTpa ABofiHOfr CHCTeMbt, KOrAa BUBOA9TCS napaMeTpbl

l"r4 n lgg, AsofrciseHrrocrb HrKax ce6, He npoeBnT er' Vueercn B BHAy' tlro rotlHocrb

onpeAeneHl4q STHX napaMeTpoB He xyxe_, r{eM npH HCCJIeAOBaHT4}4 OAHHOT{Hblx 3Be3A'

B coorsercrBHH co i.,auenrttr,rl,r T*u lgg Anq "oAHHoqHofi" 3Be3Abt, nafi4eHnutvr

A-rrr{ Bcex qeTbrpex sas r npe4cTaBJ'IeH}lblMH s ra6I. 1, s3 cerxs MOAeJIefi [lllnyrelt
rni"pnor"uuu' 6unm nocrpoeHbr Lrerbtpe MO,(eJrh aruocsepu, Koropbre v Jletrv

'l'ii6ttrt(a 2

Xapartopuctuxu c)Itltapllol'() cllcK'l'Pat

ncnoJlr3{)ltnlllll'lc rlpH uup"jlurru,,n,' uupa:*rclpou ?'16 u lgg t'ril1Ulto'tll<li" 3RC3JU'I

w(Hi, X

I
II
Iil
N

0,227
0,290
0,211
0,248

0,876
0,887
0,706
0,39 I

.r

lvZ
I

!ct l. Iiqdr
'tsrh6,
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"oAHHOqHaS" 3Be3Aa

eB = 50eo

I
I
m
w

a

3

5

5

3,5
4,5
6,1

6,0

4,3
4,7
6,3
6,5

BocHoBy nocJIeAyEIIIHx pacqeroB. B 3THx pacqerax oKBHBaJreHTHbre ruHpHHbr WAR

JtHHt4fr cyMMapHoro cneKTpa paccMarpHBan]?,cb KaK Ha6noAeHHbre BeJrur.rltHbr, no-
ryI{eHHble no cneKTpy oAHHotlHoll 3Be3Abr. Ans aaanuza BbrdHpaJrHcb raKr4e cneK-
TpaJIbHble rvHuq, Kol'opbte o6blqHo Hcnonb3ylorcs npH Hcc.rreAOBaHHr,t xHMHqecKoro
cocraBa Am-aseaA. Kax npaau.no, B onpeAerreHvlvl coAepxaHxfl KaKoro-nl46o xHMH-
qecKoro lneMeHTa yqacrBoBano He 6oJree uJecrr4 nuHVil, npHHaAnexauux pa3HbrM
MynbTHnneTaM. HCKnlOtteHHe 6brno cAenaHo nuatb Are nuHHil FeI 

- 
Hx paccMorpeHo

oKoJro 20, nOcrOlbKy no gTr4M ,rHHHsM onpeAeJrsracb cKopocTb MHKporyp6y-
JreHTHOCTr,t (,. BCerO B HarrreM cnHcKe coAepxanocu 115 nHH:Hll, npHHaAnexauux
23 xnvnqecxuM 3reMeHTaM.

3naqenns (,,npunarrrc Arrfl r(oMnoHeHToa Au B, npHBeAeHbr e.raoa. 3. Onr,r sa-
AAB,ATHCb rar, qro6sr npu6nasnreJ'rbHo coorBercrBoBarb napaMerpaM 116 ra Igg rs
ra6a. l. B qacrHocrH, yr-IHTbtBafl cyulecrBeHHbre H3MeHeHufl erux napaMerpoB y KoM-
noHeHra A npu nepexoAe or apa3bt I x Qase IV, vur MeHeJtH (,(A) or ? ao S xur/c. C 4py-
rofi cropoHbt, 3a 3To xe BpeMr KoMnoHeHT I Cpaenxre.flbHo Ma.no cMerqaercs no
cBoeMy rpeKy (cM. pHc. I u ra6t.1), no3roMy 3Aecb cKopocrb MHKporyp6yneHrHocrH
nonaraJracb HeH3MeHHofi, t,(A1 = 4 t<u/c.

ocHossrsarcb Ha npHH.nrbrx 3HaqeHnax (,(A) A \,(B), Mbr BbrrrHcJru nH AJle KaxAoI:l
sasur sxauaa.[eHTHble uupHhrbr wlu w3 paccMoTpeHnurx ranufi, B ToM rrHcJ.re y tLlHVrt
HefiTpa.[bHoro xeJ're3a. AHanH3 vrrporyp6yreHTHo, cKopocrH npoBoAHnce Ha oc-
HOB€ BerHrtuH. w6 nuaufi FeI a cyr"rvaprroM cneKTpe, npu 3ToM npHMeHsnacb o6lrq-
Ha, MeTOAHKa: noA6Hparacb TaKar{ ckopocTb Er, npu KoToporz oTcyTcTBOBa.[ xOA B

coAepxaHHH xeJlesa c pocToM W1j. PesynaTarbr aHaJIH3a npe,qcTaBJreHbr B ra6a. 3.
B nocaeAypuleM HccneAoBaHHla xHMHLrecKoro cocraBa "oAr4HoqHoff" 3Be3Abr oco6oe

BHHMaHHe yAeneHO CJryqalo, KOrAa coAepxaHHe oTHoCHTeJTbHO T.flXeJrblx 3JreMeHToB,
B TOM r{Hcre U Fe, y XOMnOHeHTa B nosur[JeHo B AecflTr(H pa3; 3TO no3Borqer no-
Jlyqr4Tb rannr{Hy}o KaprHHy x}4MHqecKHx aHoMaJrHfi Am-seesA (cM. cneAyroulHrZ
pa3Aen). B ra6r. 3 npaae4eHbt 3HaqeHH.E E,@B), HailAeHHbte npu Z0- u SO-xparnov
yBeJrHqeHHr4 coAepxaHHx Fe y KoMnoHeHra,B, o ro BpeMr KaK y KoMnoHeHTa A oHo
ocraBaJlocb IlopMaJ[bHbtM (conHeqHbrM). noryqeHHbre pe3ynr,Tarbr npHBoAqr K HHTe-
pecHoMy saKJlloqeHHrc: cKopocrb E,(M), onpeAeJreHHas no o6ulerray cneKrpy 4nofinoi
cI4creMbt, HMeer reHneHuHrc npHHuMarb 3HaqeHr.fl, 6onee BbrcoKHe no cpaBHeHHo c
l,@)u (,(B).Taxrr'.r o6pasov, aHaJtH3 cKopocrn vNxporyp6yJreHrHocri4 y Am-snes4
6es yvera ux 4oor?ctaeHHocrlt Moxer AaBarb 3HaqeHHn (r, aaesruennue orHocg-
TeJrbHo peaJrbHbrx cKopocreE a aruocQepax KoMnoHeHToB.

Cxopocrr urxporyp6y.nctrTtrocrx El (xn/c)



5.ttBlrANut lti" xfiillt'rccxufi cocrar (Sasbl I N II)

IIo cyr"rvapnoMy cneKrpy ABofiHofi cHcreMbt 6rrno onpe4eJ[eHo coAepxaHHe 23 xvt-

MHqecKr4x 3neMeHTOB. lleparre pagr{eTbl 6rtIU sutnOIHeHbl npn npeA[O,OxeHHH, tlTO

o6a xOunOneHTa HMeOT CO.[HeqHblfi xHMHqeCKHE COCTaB, T.€. t4 =EB=Eo, r!€ t1 H

E, - 
coAepxaHHf 3JIeMeHTOB B aTMOCSepax 3Be3A Au B. flnr $asu I aHaIhs sxeH-

*r"rrn6i rugpuH l/rg B 3roM cnyqae noKa3aJI AeOHqHT coAepxaHg.s 6oruu:HHcrsa

sJreMeHToB, B qacrHocr6 oKoJro 0,2 dex AJrq rqxenbtx 3reMeHroB (cM. [10]) C Apyl'oll

cropoHbr, A.nq sasH II, xax BHAHO H3 pHC, 3, a, nonyuralcq He6o1buofi H36blrOK, CO-

craBnslorrlHfi B cpeAHeM 0,1 dex. 3.qecu Alge AB = lgE^B - lgeo, 4 Ett - 
cpeAHee

COAepxaHne 3J,teMeHTa, HarAeHHOe r3 aHarlH3a Wasnpvt CoOTBerCTRylOqeX CKOpOcTH

MH KporYP6YJIeHrHocrH q,(AB).

Aas cpaeHeHHfl B Qase II 6tt.n npoCvr.rraH raKxe BapHaHr, Korfn t3 =t'"170 Atn
orHochreJrbHo rgxeJlblx 3reMeHToB (HaqHHa, c Ti), a ro BpeMg KaK AJ19. KOMnOHeHTa

Ano.npexHeMynpt4HgTot4=g".Hn-repecrro,qTonphcTonb6oltutovAe@HqH'reT9-
xeJrbrx s,neMeHTOB y KOMnOHeHTa 8, KaK CneAyer H3 pHc. 3,6, aHatus cyMMapHoro

cneKrpa np6Ben K BecbMa Cna6oMy (< 0,1 dCx) nOHHxeHHm BeJIHLIHHbI tr13. Orpterru,
qro pgcyHr(aM 3, a h 3, 6 coorBercrByer oAHo H ro xe 3HaLIeHfie \/AB) = 3,? xu/c.

B AaaunefiuHx BbtqHCreHHrrx 6yAeM HCxoAhTb H3 TOpO Qaxra, qTO y Am-ssesA

Ha$nrcAaeTgq O6Uilfi H36blTOK Tflxe.nblx 3rleMel{TOB, Hat4VHaA C rpynnbl xeJ-le3a, TOq-

Hee c Ti (cM., HanpyMep, [12]).llooror'ly Ha cneAyrcIqeM 3rane Hauero HcC'IIeAoBaHHe

6yger,,r cqHTaTb, qTo KoMnoHeHT A HMeer HopManbHoe coAepxaHHe (ga = e.), " 
,o

BpeMq KaK y KOMnOHeHTa B COAepxanHe BCex 3JISMeHTOB C aTOMHbIMH wOlaepauu Z:--

) ZZ lnaurnaq c Ti) noBbrrueHo nH6o B 20, tu6o a 50 pas. CyqecrseHHo, qro aHo-

MaJrbHbttr xHMHqeCKHf COCTaB npHnHcaH MeHee MaCCHBHOMy KOMnOHeHTy (cM' Hhxe)'

Ha pnc. 4 npegcraaneHbr pe3ynbTaTbr AJIS I Qasu. Hecvorpa Ha ro, '{ro Ane

kOMnOHeHTa B 6rrt, 3aAaH OAHHaKOBbIfr H36blToK Tqxertblx sJIeMeHTOB (ta = 20e. e

cryqae "d" u Es = 50 t. B CJIyqae "6'), aaalnZ cyMMapHoro CneKTpa ABOIiHOfr CHCTeMbl

rroKa3a.n CoBCeM HHylo 3aBHCHMoCTb Alge Or Z. BO-nepaslx, o6HapyxuttCs odt\uil Ae-

ipuqr,rr OTHoCHTeJtbHo JterKHx 3.IIeMeHTOB, AOCTHTaOUIHd Anfl Ca oxOnO 0,8 dex, xorq
Hx Co.qepxaHye npI,tHhMaJIOCt, HOpManbHblM AJls O6Orax KOMSOHSHTOg. BO-arOpsrx,

il1fl fiOl1buvlHgTBa 3.IISMSHTOB rpynnbl xe.ne3a, HCI(.nlOqaq V n CO, ngnyqeH yvepeu-
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Pxc. '0. Or.nsqxe xHMrqecxoro cocraBa'oAHHoqHoR 3Be3A6t or HopMaJIbHoro, noJryqeHHoe Ang ea3g Iaag orxocnTeJlbHo nerxHx SJIeMeHTOB (CBeTJrbre xpyxl(H) npHHsTo €.A = sB = ao, B TO BpeM' KaK Anq
TgxeJrbrx coAepxaHHe eB noH[xeHo B 20 pa3 (a), rH6o B 50 pa3 (6)

PHc. 5. To xe, qro Ha pHc.4, Ars Sa3H II

nstfi rs6stroK, xorq y KoMnoHeura B coAepxaHHe 3THx 3JreMeHToB noBbrureHo
B AeCerKh pa3. oco6eHHo npuMeqareJ'rbHbr pe3yrbrarbr 'gnn Fc r Ti: ux coAepxaHye
oKa3anocb npaKThqecKU HopManbnstv. l-loqrn cro,nb xe MinoqyBcrBHTe.rrbHbrMh
K BaphalIHflM t3 oKo3S.nHCs u 6onee rqxe,nbre 3reMeHTbr Y,Zr u Ba. gro Kacaerc_fl
peAKHx 3eMenb (z - 60) n Th (z = 90), ro 3Aecb o6HapyxhJrHcb nar6oauu-rre or-
K.rroHeHH9 OT HOpManbHOrO xHMHrtecKoro cocraBa, AocrHraouHe oAHoro noprAKa H
6olee; creAoBarenbHo, 31 H 3,neMeHTbr nyque ApyrHx orpaxapr peanbHbrri l,rl6srrox
y KoMnoHeHTa B. oTMerhM, qro BKrrcqeHre B pacqerbr ropra o6.uscH.flercs reM, qro
hMeHcrcr{ orreHKH coAepxaHH' 3TOrO OqeHb rsxeroro 3JreMeHTa Anfl HecKonbkHx.
KoHKpe'IHblx Am-ssesA (cM. [13]); eno a1arn3 BbrnorHeH no e/lHHcrBeHHori nnnnra Thll
I10 r 9,1 3.

B qenoM prr''c. 4 AeMoHcrpHpye'l- ror caMbrri xoA xrMuqecr(Hx aHoMiurnfi c pocror,r
Z, xotopsril xapaKTepeH Anfl Am-3Be3A. CrcAa creAyer orHecrfi H AeeHrIHr orHo_
cHTeJTbHo JIerKHx SJIeMeHToB, H nocreneHHo yBenHqHBaouIH[c.s H36brroK TqxeJ1brx.
BaxHo, r{To "BHAHMbrfr" xHMHqecKHfi cocraB ABorHo}i cucreMbr, npoaHany3HpoBaHHo*
KaK OA'4HOr{Hafl 3Be3Aa, OKa3a,[Cr BeCbMa AaneKHM OT peanbHoro xHMHqecKoro co_
craBa KoMnoHeHTOB. ECru, nanpHMep, no puc. 4 orreHHTb orHocHTeJrbHOe co-
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Pnc. 6. 3aB[cHMocrb MexAy H36HTxoM B coAepxaHrn Fe (l) H peAxHx 3eMeJrb (a, noryqeHHbrM Art
"oArroqxofi'9Be3AH B 0a3e I[, H npHHsrbtM Ans xoMnoHeHTa B

AepxaHl4e Pr/Fe no cpaBHeHHo c co.[HeqHbrM, To oHo cocraBuT a aorapr(pvxqecKor
uxane tPr/Fe] = l,l (a) utu 1,4 (d), s ro BpeMq xaK B AeilcrBnreJlbHocrlr. Ans o6onx
KoMnoHeHTos [Pr/Fe] = 0. Taxuna o6pasoM, [peHe6pexeHr,re ABo]icrBeHHocrbto Moxer
npHBOAHTb K HeBepHbrM BbrBoAaM o6 orHocrrenbHoM coAepxaHHH 3JTeMeHToB.

Hnrepecen Bonpoc o roM, noqeMy npu noBbtueHilYl ti B oAHo H To xe qucno pa3

An, BCex a.sxelbrx SrreMeHToB 3HaqeHHe Algeag oKa3anHCb CTOnb HeoAHHaKoBblMH

(cM. pHc. 4). IIo-sHALtMoMy, npHqHHa 3aKrloqaerc, B HeoAHHaKoBof 3aBI1cHMocrH

eKBr,rBaJreHTHbrx tul4phH W or T*ulgg gna pa3Hbtx tur.vth.34ecu urparcT poJlb cHna

JtuHblql, nOTeHIIHan BO36yxAeHHr{ ee HHxHerO ypOBHq H ApyrHe QaxrOprr. BxaaA

KoMnOHeHTOa Au B B CyMMapHyIO uIHpHHy !l/,s OKa3blBiteTcs pasHblu Ans. turtult c
pa3HbrMH cBoficrBaMH. Hanpnvep, Als nn:r.ufi peAKHx 3eMerlb r Th, xoropble Bce caa6sr

H HMercT HH3KHe noreHuraJrbr Ro36yxAeHhq, onpeAen.rorllHM oKa3aJTc, BKJIaA KoMno-

HeHTa B; a pesynb-rare Arfl 3THx 3reMeHToB no.nyqHJIHcr nan6oaee Bblcol(He

OTKJTOHeHHI E's OT HOpMaUIbHblx 3HaqeHHfi. HnrepeCno, tlTO AAx.e Al.e nYHAlt

OAHOTO H TOpO xe aToMa (Hanpl4Mep, COI) r'aoxer nolyqarbcfl .qoBoJlbHO cy-
rrIeCTBeHHbrfi pa36poc B 3HaqeHn.flx Sal.OrCmAa CneAyeT, qro trpH HCCIeAoBaHHI4

KoHxperHbrx Am-ssesA noJlyqeHHbrfi pas6poc B coAepxaHrtx Moxer o6lrlcHrrbcq He

ToJrbKo c.ryqaliHbtMn ouh6KaMu B r43MepeHHbrx 3KBHBareHTHbtx lxupuHax, Ho H He-

yqTeHHOfi ABOff CTBeHHocrblo.
pesyarrarur onpeAeneaua Llge,lp Anfl aBo.[loqroHHofi Qasu II npeAcraBneHbl Ha

pnc. 5. 3Aect O6napyxuBaercfl onpeAeneHHoe cxoAcTBo c npeAbtAylqefi Qa3ofi, 3a-

KJltoqalouleecq. B H36blrKe rflxeJlblx 3n,eMeHToB, AOCThfarculeM o,qHoro nopflAKa y

peAKux 3eMenb vt -topvtr. OAnaxo HMeeTcs H pa3JIHqHe: H€T 3aM€THoro AeSHUHTa Jler-
*l.rx s.nereHroB. TaKofi Tun xAMHqecKHx aHoMa.nzi ncrpeuaerct y Am-seesA (cM. [12]).

Kax H s SaSe I; ocgdeHHO HH3Kylo qyBcrBhre.nbHocrb K BapHaUHrM Es Ae-

MoHcrpvpyror Fcr.r Ti; Aaxe npH noBblueHrzl,u. ts na 1,7 dex "Bh,qHMoe" coAepxaHge

OTHX 3JleMenTOB oTJIHqaeTcq OT HOpManbHOFO He 6onee qeM Ha 0,2 dCx (pHC. 5, d).

HHTepecHo, qro y peanbHblx Am-3Be3A xeJre3o vl ThraH He noKa3blBaor cyl.(ecrBeHHblx
orKJroHeHHltr or coJrHeqHoro coAepxaHns (cM. [12]); 3ror pe3ynbrar AocraroqHo
Ha,aexeH, TaK KaK o6a aleueHra Aanr B c[eKTpe 6olluoe qHcJIo nr:Hult.

Ang Oasu II pacuerur npoBoAHn[4cb B AoBoJ'rbHo IUHpoKoM .qHarla3oHe €3 (cM. pl'tc. 3
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H 5). Ha ocHoBe orHx AaHHbrx nocrpoeH pHc.6, rAe npe.qcraBJreHbr 3aBHcHMocrl4 "BH-

,qHMoro" HS6blrKa Alge,13 or 3aAaHHoro Alge, orAenbHo Ans xe.re3a v Anfl peAKHx
3eMenb (B cpeAHeM). 3ror pncynoK HnrtocrpHpyer 3aKnroqeHHe o cna6ofr 3aBrchMocrh
nunuil Fc or oaprauxri e6. Hnrepecno, qro npH AeQHuHTe rrxeJrbtx 3JleMeliroB y
KoMnoHeHTa B,xarAa Alge3 < 0, tutruu peAKHx 3eMeJrb craHoBqrcn cro.nb xe Maro-
tlyBCTBhTenbHblMH K H3MeHeHH1o t3, K&x N lrnnn FC.

6. Sno,,uouuu "uullnrroro"cocl$ua (4rarr,r III lr IV)

Hs puc. 7 x 8 caeAyer, qro e tpasax III r.l IV "sHAr4r'4urfi" r.rs6urrox rqxerbrx 3.rreMerrroB
cyuecrBeHHo yMeHbruaercr. HanpNr'rep, Aaxe npx ts = 50e" rs6rrror peAKHx 3eMerb
cocraBJrr{er B cpeAHeM runro 0,4 dcx n $ase lll n 0,2 dcx a Qase IV. Heo6xoauMo yqecrb,
qro flpI HccrreAoBaHHH peanbHbrx Am-saes4 Ha pe3ynbrarbr BJlhelor et4e H cnyqafiHbre
oruhoKH B H3MepeHHbtx 3KBhBa.[eHTHr,rX rxhpHHax, n o-r/1,,l\ue oT corHeqHoFo co-
AepxaHHs Ha 0,2 dcx o6brqHo He cqhraercfl sHaqHMbrM (no KpaftHefi Mepe AJrfl peAKhx
3eMe,[b, Koropbre Aaor B cneKTpe AocraroqHo cra6rre H HeMHoroqHcleHHbre J1tuvlvl\.
Taxrr',r o6pa:or.a, MoxHo cKa3arb, vro a $ase III Ha6npaarcTcfl JlHrub crta6bre c.neAbr
6utsr.unx aHoMarHft, a a Qase IV oHr craHoBflTcr npaKThqecKrl neo6napyxhMblMH.

Hcqe3HoseHhe x14MhqecKhx aHoMaJrr.rrl a Qarax III-lV o6oqcHrerca 6urc'rpurr*.r
pocroM cBerHMocrH 6oaee MaccnBHoro KoMnoHenra A N, coo'rsercrBeulro, yMelrb-
ueHHeM BerHLtHHbt (RtllR^f , BcneAcTBhe KoToporo naAaeT BKnaA xounonenra B a

cyvvapnurfi cneKrp. Vsra6t. I BHAHo, qro npoHcxoAxT 3To npu (RslR)z <0,2.
flonyuenHure pe3ynbrarbr Moryr HMerb npsMoe orHoueHxe K Bonpocy o roM,

noqeMy npu Aocrr4xeHhH onpeAeJreHHbrx 3HaqeHilfr'l'*nlgg xHMHqecKHe aHoMalHH
Am-sseaA nepecrapr 6urrs ar4Nvrrvr. ,IlericrBn'rerbHo, KaK creAyer ne ra6.n. 1,

a$asax III-IV "oAHHoqHas" sBe3Aa no napaMerpy lg8 noAoura K caMofi rpaHhue,
a no napaMerpy 7'16 yxe Bbrrxna 3a rpaHHuy rorl o6racrh, rAe BcrpeqarcTc.s Anr-
3Be3Abr.(HanoMHHM, qro nocre4Hre o6uapyxrBalorcfl npN lgg >-3,5 u 7r* 7 7300 Kl.
TaxNpr O6pasor'a, B paMKax paccMoTpeHnofr uo4err na6aro4aeNroe oTcyTcTBHe Arn-
3Be3A Ha AocraroqHoM yAareHHH or r.naBHor, nocneAoBare.nbHocrx o6sscnsercR
TeM, qro 6onee MaccHBHbrfi KoMnoHenr A,uuenu6it HopMarbHbni xHr'.u4qecrlfi co-
craB, 3BonrouHoHHpyer 6urcrpee neKynepHoro KoMnoHeHra B, u BcKope noc.ne yxoAa
c rraaHofi nocneAoBare.fibHocrr ero BKraA B cyMMapHbrfi cnexrp npaKTHqecKH nor-
nbcrurc noAaBrrer BKnaA xorqnoHeHra B.

B naunx pacqerax npeAnonararocb, qro rs6strox rsxelrbrx 3JreMeHToB HMeel
MeHee MaccHBHbrfi KoMnoHeHT B. flcno, qro ec.nH 6sr anor'raaunsrfi xrvrqecxpril cocras
HMer KoMnoHenr A, TorAa aHoMaJrHH c nospadror.a He Hcqe3rru 6sr. Taxxv o6paaov,
npeAnoxeHHoe Bbrue o6rscHeHre MoxHo paccMarpHBaTb J,rHrrJb KaK oAHH H3 BO3-
MOxHbtx nyrefi 14crte3HoBeHHfl xHMHqecKHx aHoMaurHE, KoTopbrfi rraor 6u HMerb MecTo
y KaKofi-To qacrH Am-seesA. A.nq ero noATBepxAenxs neo6xoAHMbr aKKyparHbte
onpeAeJreHHq xHMHqecKoro cocraBa KoMnoHeHToa 4oofinsrx Am;saes4, ocHoBaHHbre
Ha BbrcoKoKaqecrBeH H brx cneKTpaJIurt utx Ha6lrcAeHH qx.

B par.arax paccMorpeHnofr uo4erN MoxHo orIeHHTb AHana3oH H3MeHeHHfr MBIM^,
B KoropoM Moryr o6napyxNsarbc.fl xxMuqecKhe aHoMarll,il Am-ssesA. Ha pac. 9
npeAcraBneHbr 3aBHcriMocru BeJrhqnnu (RglRl)2, onpe4e.nrroulefi orHochrerbHbtfr
BKnaA KoMnoHeHToB B cvMMapHbrri cneKTp, or napaMerpoB KoMnoHeHTa A.llpn
MBI MA = 1 (r"raccur KoMnoHeHroB paBHbr) u (RslR)z = 1, r.e. B sroM cnyqae He-
Bo3MoxHo no.[yquTb cr4TyaqHo, KorAa BKnaA KoMnoHeata B craHoBHTc.H npe-
ne6pexravo MaJ'IbrM t4 xHMHL{ecKHe aHoMarHH nepecraor 6srru ar4nuurul,r. Ho yxe npr
pa3rattnu B Maccax o 5% (MBlMa = 0,95) BeJrHqHHa (RalR^)2 B npoqecce 3BolrrorlHH
KoMnoHeHTa A 6rrcrpo yMeHbuaercq. Bsrure orMeqarocb, r{To aHoMa"rrHH craHoBrrce
rpyAHo o6napyxrvbrMH npH (R rrlR,)2 < 0,2. Ilpn M rll M 

^ 
= 0,95 TakHM 3HaqeHHsM

(RBIR^)2 orBeqaer sQQexrroHa, reMneparypa ?',0(A) < 6000 K. Ilocro.nt xy npH
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PHc. 9, 3aBncHMocrb BeJlHrrHHur (R3 /R4)2 or napaMerpoB xoMnoHeHTa A, BHqlcreHHai Arg Hecxo.ntxux
3HaqeHHfi Mg lMl I

(RBlR;)? < 0,2 sKnaA KoMnoHeHra B uat n no3roMy 7'"0(AB) = 7'"0(A), Mbr npHxoAHM
K 3aKJ,1oqeHHo, r.tro flph raKoM coorHoueHhH Macc aHoMaJrHH 6yayr Bh.qHbt noqrh Ao
6000 K, oAHaKo 3ro nporHBopeqrno 6ur na6nroAeHreM Am-sBe3A. no aHarorHqHoil
npHqHHe He noAxoAHT H 3HaqeHHe MaIMA = 0,90. no Hauefi or{eHKe, ocHoBaHHofi Ha

pHc. 9, 3HaLreHHe MBIMA = 0,85 yxe BnonHe coorBercrByer Ha6JrloAeHHqM, TaK KaK

ycnoBHe (RalRA)2 < 0,2 (Hena6JrpAaeMocrb xHMHqecKHx aHoManHfi) yAoBnerBo-
prercr npn lg8 < 3,5 r,r 7;O < 7000 K. Yqrrrtea.H cKa3aHHoe, npHHHMaeM B Kar{ecrBe
BepxHetr rpaHHubr orHoueHHe t.i.acc MslMl<0,9.

Orrueruu, qro npr nocrpoeHHu pr4c. 9 Anfl KoMnoHeHTa A npnHera Mdcca, M1=
=2,0M". OAnaxo npnBeAeHHaq BepxHs.rr oueHKa MglMTnpaKTHqecKl4 He H3MeHurcq,
ecrH npHHqrb, HanpHMeP, Mt=2,5M". orverru raKxe no noBoAy pHc. 9, qro 3Hr3arH
Ha KpHBbrx elnusn lSga = 4,0 u Trq(A) = 8500 K cooreercrBylor aHaJlorHqHoil geratu
Ha SBOnTOUHOTTHOM Tpeke KOMnOHeHTa A tpnC. 1).

9ro6sr onpeAeJrHTb HaxHlolo rpaHnqy MBI MA, neo6xoAttt"to norpe6oBarr', qro6ut

BKraA KoMnoHeHTa I a cyvr',rapnurfi cnexrp 6ura saueren xor-g 6u Ha Haqa.IIbHoM orane
3BonprIHH, r.e. qro6br BbrnoJrHerrocb ycnoBHe (RBIR^)z>0,2npu /=0. IIprveHHB Ha-
prAy c yxe HcnoJrb3oBaHHbrMH 3BorrouHoHHbrMH pacqeravn [9] TaKxe 4annue [14J
(BbrqHcreH}4.fl c npoHhKapuefi KoHBeKqHeri), Mbr HaunH, qro yKa3aHHoe ycJtoBHe
co6.nroAaercfl npv MBI M^ > 0,4. TaxHr'a o6pa3oM, B paMKax paccMorpeHHofi MoAenH
oTHOUeHHe MaCC KOMnOHeHTOB ABOfiHbTX Am-SeeSA AOJI)I(HO nonaAarb B HHTepBa'
0,4 < MBIMA < 0,9. HanovHHM, r.lro Bbrue ynoMHHa.IIHcb rpu Am-sae3Abl c xopotuo H3-

BecrHbrMH MaccaMH KoMnoHeHroB, vl Atte HHx no.nyqeao MBIMl = 0,6-0,U.
B sax.noqenHe cneAyer orMerHTb, qro ocrarhcb orKpbrrbrMH ABa BaxHbtx Bonpoca.

Bo-nepaurx, Mbt cqHTarh, Ltro KoMnoHeHT I c cavoro Haqara HMer aHoMa.nbHbtil
xHMHqecKHil cocraB, oAHaKo nporcxoxAeHHe 3THx aHoMa.nHr He o6cyx4allocb, TaK

KaK AnA peueHHfl nocTaB.neHHoi 3aAaqh 3To He hMeJro npHHI{hnHanbHol-o 3HaqeHhq.
Bo-eroprrx, npeAnoxeHHae KaprHHa 3Bonloquh "BHAHMbrx" xHMHqecKHx aloManlil
H nocreneHHoro hx hcqe3HoBeHHq npaBoMepHa nHUb B ToM cnyqae, ecJl:H H36blToK

oTHOCHTenbHO TexeJrbrx 3neMeHToB xapaKTepeH Anq MeHee MaccHBHoro KoMnoHeHTa
B, a xovnoneur A nveer HopMarbHbtfi xuvnqecxhfr cocraB. OAnaro HeqcHo, MoxHo
tu o6'bflcttTb raKylo cnTyauho c roqKH 3peHhr reophu oBontout4u ABofrHbtx 3Be3A.

B npunqune, xopoulasr reopn.q oAHoBpeMeHHo AolxHa 6srna 6rr o6'bncHhrb H npo-
xcxoxAeHHe xHMhqecKHx aHoMaJIHh, KoTopoe, Bo3MoxHo, TecHo cBr3aHo c ABoli-
crBeHHocrblo. 3To c.[oxHal npo6.IreMa, K ToMy xe cyulecrByer Bepor{THocrb o6vena
BerrlecrBoM B cHcreMe, B pe3yrbrare KoToporo MeHee MaccHBHblfi KoMnoHeHT Moxer
craru 6o.nee Maccr BHbrM fcu. [ 15]).
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7. Bl,ruogl,r

Burnornexo MoAenhpoBaHHe cyMMapHoro cneKrpa ABof Hof, cHcreMbr, cocroruei
H3 KoMnoHeHToB c MaccaMl4 Mt=2,0M.n Ma- l,4Mo, B r{erbtpex Sasax 3Bon}ouHh.

nocneAypulufi ero aHa/|ns Kax cneKTpa oAHHot{Hofr 3Be3Abr no3Borrxn npvATrl K cre-
AylorrlHM 3aK.[toqeHHfl M,

1. BocnporsBeAeHa xapaKrepHaq KaprrHa xHMHqecKxx aHoManHfi Am-sees,q (ro-
ropae 6rua no.nyveHa 6es yqera ABofcrBeHHocrH) npu ycJroBHH, rrro coAepxaHre
greMeHroB rpynnbl xene3a u 6otee rrxeJrbrx y KoMnoHeHTa B noBbrrxeHo B AecrrKH
pa3.

2. floxasaHo,qro JIhHHH pa3Hbrx oneMeHToB B pa3Hori creneHH qyBcrBuTenunsr x eQ-

Qexry ABorZcrBeHHocrr4. Cna6yo 3aBnchMocrb or ororo oQQeKra noKa3aJlh tnnnu Fe n
Ti, uena, Bo3MoxHo, o6'oscHqercfl orcyrcrBre 3aMerHbrx aHowarrun orHx glreMel{ToB y
Am-saesA.

3. IloxasaHo. r{To aHanhs o6ulero cneKrpa ABofiHofr Am-saesgur, BbrnoJrHeHHbrfr 6es
yqera ABortrcrBeHHocrrl ro*e, npr"oarrb K peoynbraraM, He coorBercrByrolrlHM
peanbHoMy coAepxaHHto 3reMeHTon a arvocSepax KoMnoHeHToB.

4. B pauxax paccMorpeHHofr MoAerh yAaercq o6rqcxr'ru, noqeMy xHMhqecKre
aHoMaJrHH Am-saesA nepecraror 6lrru elaAlavbrMH npx 3aMerHoM orxoAe or rnaBHorl
nocneAoBarerbnocrH. flprurana 3aKJrpqaercfl B ToM, .{ro 6oaee NaaccxaHurE KoMno-
Henr .4, HMenr{Hri HopMaJrbHbrh xuuuqecxuh cocraB, 3BoJnour4oHr,rpyer 6ucrpee
H BHOCT4T sCe 6OIee 3HaqHTeJrbHUrfi nXlag B CyMMapHbrfi CneXrp. EC H raxaq MoAeJIb
4eficrarrelbHo HMeer Mecro A,|s KaKoh-To rracrH Am-38e3.4. TorAa Maccbt t4x

KoMnoHeHToB AoJrxHbr yAoBnerBoperb ycnoBHro 0,4 < Byl M p
llposeAeHhrure pacqerbr nprBoAsT r saxHoil npaKTHqecKofi peKoMeH!0,(HH: c,[€-

Ayer orKa3arbce or TpaAHuHoHHoft MeToAHKH HccreAoBaHNs Am-sse3A, KorAa Hx
cneKTpbt aHanH3Hpyrorcr KaK cneKTpbr oAhHorlHbtx 3Be3A, nocKonbKy raKa.ff MeroAHKa
MOXeT npHBOAHTb K pe3ynbraraM, AaJTeKHM or AefrcTBHTe.rrbHocrH. A.ns gsrqsreHhg
peaJrbHbrx xHMHqecKHx anouannil Heo6xoAhMo onpeAerrrb xHMHqeckHE cocraB
KaxAoIo KoMnoHeHTa B oTAenbHoc-rn, Are qero h3yqaTb npexAe Bcero cneK-
TpanbHo-ABofi H ble Am-saesgur c pa3Aen fl oulnM Hcq cneKTpaJrbH btv.vl JlHHrl flr'z.lr KoMn o-
HCHTOB,

ABTop 6naro4aprlr A.A.lln6uuxoBy 3a noMotqb B pacqerax.
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COAEPXAHHE yfJIEPOAA, A3OT,A Vt KI,ICJIOPO/I.{
B ATMOCOEPE IIyJILCHPyTIIIE]I 3BE3AI'I vEri

T.M. Paqroucxag

H3yqeHH cnexrpbt rtynbc]ipyloulefi ssesArt vliri Ha ocHoBaHHr xa6.nopeHull, BLrnoJrHeHHbrx B cnekrparb-
HoM Alrana3oHe I490G-38004 c aficnepcreF 12 Atuu.

Onpe4erexu 3tpapeKrrBHaq reMneparypa 7i0 = 2450011000K x ycxopeHre or.ru rrxqcrr lgg =
3,4+0,3, a ra(xe uacca MlMq i 15,7 n Bo3pacr t = 9,2 . 106 ner.

noryqeHo, qro co.qepxaxHe yrnepoAa Ige(C) = 8,35, asora lge(N) = 7,85 r.r xnc;ropoAa loge(0) = 8,90

B arMocQepe vEri drHsxu x corHeqHoMy H x coAepxaHHto y Apymx nyJrbcxpyrculrx saes4 rxna BCep.

THE ABUNDANCB OF 'tHI.] CARBON, NITROGEN AND OXYGI'N IN THE ATMO.
SPHERIT OF 'I'HIt PULSA'|'ING S'I'AR vEri, by '[.M. Rachkovskaja. 1-he spectra of the pulsating

star vEri have bcen studied, using thc observalions, obtaincd within the spcctral intermal ),4900--3800 A
with the <lispersion 12 Atmm.

The effeciive lempcraturc 'l'at = 24500!1000 K, Lhc surface gravil.y logg = 3,4+0,3, the mass MlMo =
15,7 and the age I = 9,2 . 106 of vllri arc defincd.

Thc abundances of the carbon loge(C) = 8,35, nitrogcn loge(N) = 7,85 and oxygen loge(0) = 8,90 are the

same as for thc Sun and othcr pulsating BCcp-stars.

Bucgcuue

Kax HseecrHo, Bonpoc o npupoAe nynbcauHri B 3Be3Aax noKa ocraerc.s orKpbtrbrM.
llosrovy 3aAaqa HaKonJIeHH.r pa3HocropoHlrnx Ha6noAareJrbHbrx Saxroa o +H3H-
qecKoM cocrosHHH H xHMHqecKoM cocraBe nynbcHpyror.uux 3Be3A npoAonxaer 6blrb
aKTyanbHor. oueHxn coAepxaHHr xHMHqecKHx 3.neMeHToB, KaK CneAyeT A3 Ony6rvl-
KOBaHHbTX AaHHbrx, CAenaHbt ,nHrub 4./1ff HecKo.nbKhx nynbchpylor4r.lxl rrna Bcep.
Ilerepc [1] ssrnorHuna aHaJlH3 cneKTpa 3BeAbt yPcg; hccneAoBaHne arMocQepbr osco
no cneKTporpaMMaM, oxBaTbrBaoUhM Bce Qarsr nynucaqHoHHoro nepHoAa, 6srao npo-
BeAeHo Ban4ep fun4enov h EyrnepoM l2l; Har.au [3] 6srr H3yqeH cneKrp H cAerraHbt
oqeHKH 3oSeKTI4BHofi TeMneparypbr, ycKopeHHr cH.nbr rsxecrH H xHMHqecKoro cci-
craBa arMocsepur cavofi pCep. 3aecu Mbr H3.rraraeM pe3yJrbrarbt uccneAoBaHH, VEri.

vEri (ltD 29248: t'lR 1463', m,= 3,96i SpB2l11; vsini = 30 xvlc;

Pryr""= 0',17) 
- 

oAHa H3 HeMHorHx, HMeor{Hx Hau6onbulylo aMnnHTyAy H3MeHeHHs
6recxa (Am = 0,11) r ayveeori cKopocrn (2.K = 50 KMlc) cpeAH H3BecrHbrx 3Be3A rHna
BCep. IlpreeAeHHbre 3HaqeHHr r2vH Sp B3flrbr Hs [4], senH,{HHa cKopocrn BpauIeHHrr
vsini coorBercrByer Karanory [5]. Kar cBnAere.rbcrByror pe3yrbrarbr ladnn1etz.il c
BbrcokrM pa3peueHHeM CMHTa [6], g vEri HaprAy c HepaAHanbHbrMH, Ha cyulecrBo-
BaHHe KOTOpbrx 6urno yxaaaHo paHee (cu., nanpr,rMep, [4]), npHCyrcrByroT TaKxe
paAHanbHbre nynbcaqH14. Kpove roFo, CMHT [6] o6HapyxHrr H3MeHeHHe nonyuHpHHbt h
3KBHBa.neHTHoli rxHpHHlri WTnvtHHu ),4567 SiIII c Qa3ofi nynbcauHoHHoro nepHoAa,
npHqeM BapHauHH w2, cocr?Bnfl}or oKono 60% - 3To caMbri 6onuruorl AHana3oH H:i-
MeHeHHfl WTcpeffu Ha6nOAeHHblx c xoporuHM pa3peuteHHeM 3Be3A rr,rna BCcp. ,II;rn
cpaBHeHH, OTMeTHM, qTO Cor.nacHo [7] sxs],raareHTHas uHphHa r\Hytil ]t4552u]t4561
SiIII yyPeg H oSco noxasutBaer H3MeHeHHe Ao Z0%, y BCcp -l3o/o, y 6Cct <5o/a.3a-
MerHM, qro eqe paHbue.IlacxaprAec h ApytHe [8] raxxe yKa3brBanH Ha cyuec-rBo-
BaHHe H3MeHeHHq C Qa3ofi nynbCaLlHOHHOrO nepHOAa npoQH.neft H 3xsHsa,neHTHbtx

1 Aur"" B TeKcre croBo "nyrbcHpyloqxe" onycKaeM

2". 3aK. 2l6tt 't7



tlxpHH BoAopoAHbtx luHtit, nilHnil renhn H KnctopoAa B vEri, Cae.qyer orMerrrb etle
ogH! oco6eHHocrb arortr 3Be3Abr. Ha ocHoeaHHH ri3yqeHhfl KpHBbtx JIyqeBbtx cKo-
pocTeft na6aIgAarern (cM. [8]) npuur.nr,r K BbtBOAy, qro OHa flBnneTCfl AsofiHOfi
cHcreMofi c nepnoAoM oKoJTo 16 cYr.

OcHosHofi uenbr) HauHx 14ccJreAoBaHuil 6utro, onpeAeJIHB s$$exrnanylo reMnepa-
rypy H ycKopeHHe cHJIbl TrxecTH, olleHHrb npexAe Bcero coAepxaHHe yrJlepoAa,

a3OTa H KHCnOpOAa e arr'.rOCSepe VEri, raK Kax AIs [epeqHCJIeHHblx 3neMeHrOB

cyulecrBypT HaAexHbre TeoperHqecKHe pacqeTbl 3KBHBaJIeHTHbtx lIlHpHH llrHrfi. Eut.no

orleHeHo raKxe coAepxaHHe ApyrHx 3JreMeHToB B vEri, Ho 3TH olIeHKH, xax 6yAer
BxAHO, OKa3aJlHCb MeHee yBepeHHblMx.

l. Marcprra.ll lIa6;l lo4etrlrfi . I rutt ua.llo It'rll trtc rlIIl prltl t,I

Ha6lpgenns vEri aHnorHeHbt Ha cneKrporpaQe KyAe 2,6-verponoro pe$nexropa
Kpurr,rcxori acrpo$H3hLtecKotr o6cepaaroprr AH CCCP e cneKrpanbHoM Auana3oHe
14900-3800 A c Ar.rcnepcneil 12 A/vv. B'ra6.n. I npe4craereHbr HeKoropbre cBeAeHhe

o Ha6rloAeHHsx; Qa3bl nyJrbcaur4oHHoro nepHoAa Anfl paAHanbHofr MoAbl BblqHcneHbl

Ha ocHoBaHnu e$evepnaur [6]. Cnexrpur 6urru sanrcaHbt Ha urxpoSoroMerpe HHreH-

cHBHocref Ha 6a3e vrxpo-3BM "Hcxpa 1256".

'l'a6rrurla 1

rr a6,'r ro;1ctt lt ii

21-28.1O.t987
1 4- t 5.12

I
30tn

40tn

op,93

0,82
0,9 tt

B peSyluraTe OTOxAeCTBJIeHH.fl OKa3anOCb, LITO B CneKTpe VEri Ha6lnAatoTcs

lu11rl,Thnr4qHbre Ans paHHhx B-seesA. Kax sHAHo h3 Ta6n. 1, cnexrput vEri nonyuenlt
s 6rl4sxrax Sasax, n63roMy pas6poc B 3HaqeHHex IV1 ne npeBbluaeT oura6ox onpe-

Aerelue AKBhBaIeHTnOfr unprnbl, TOFAa xax paSnNur're a SOpve npOQn.nefi 6oaee
Cu.rrbHbtx IvlHVn xOpOtxO 34MeTHO. CneAYeT OTMeTHTb, ecnH 3QeMepNAa [6], nO

KOTOp9I Mbr Bbrr{HC.nHan SaSsr nyJIbCaUHOHHOTO nepnOA,A Ane VEri, nepHa, rO MOxHO

cr.ruTarb, r{To 3KBhBaneHrHble uupr4Hbr Jr4Hvtvt },4567 SiIII A.n.fl Oasrr I = ( ,82 no HaIxhM

Ha6npAeHHE u W.u= 2OO mL, ,u6roA"nHqr,4 Cvl4ra Wx=22A nA AocraroqHo xopotxo

corJracyrorcn. B 4pyrne Qassr nauux Ha6JrloAeHhfr (cv. ra6r. l) y Cvrara [6] ua6np-
geHnltr ner.

B ra6n. 2 nproe4enbt ycpeAHeHHbte 3HaqeHhs 3KBHBaJIeHTHbIX tuHpHH, KOTOpble

6rran ncno.nb3oBaH bl An fl Aan bHettr uero aHan h 3a

2. Ollpclc.ucIrll0 7')0 tl lgg

B nynucrapyrcuHx 3Be3Aax oAHOBpeMeHHO C h3MeHeHHeM oxe]4sa'neHTHblx lxl',lpHH B

TeqeHhe. nynbcaUHoHHoro uHKra cieAyer oxHAarb raKxe H3MeHeHH.s sSQexrronofi
TeMlepaTypsr 7rp n ycKopeHHff cH,nbl Tsxecrra lgg. 06 srot'l cBHAeTerbcTBytor Hc-

CneAOBaHH.fl SaHiep .Ilr.*rAena r Eyraepa [2], xOropute yCraHoBH.Ih, q'ro A.r'le OSc<l s

TeqeHHe neproAa nyrucaqrB ',lr* ra lgg MeHtrorce B npeAenax AIle = 400012000 K r
Algg = 0,7+0,4 cOOTBeTCTBerlHo. Ha OCHOBaHHH 3THx pe3yrbTaToB, nO-BhAHMOMy,

MoxHo cAerrarb o6rUrai BbrBoA: AJrfl noBbrlueHHfl ToqHocrh oUeHoK xHMHqecKoro

coAepxaHHr npH HccneAoBatilvt arvoctpep nynbcrpylot{Hx 3Be3A xeJlarenbHo HMerb

Ha6JrloAeHHfl e oAHH H Te xe $asur xax Arrq oUeHoK $nsrvecxnx napaMerpoB, TaK fi
xHMl4qecKoro cocraBa arvoc$eput 3Be3abl.
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'l'a 6 .'t r.t 11 I 2

Cnncox n )KtlHltajtcll'l'll,rc tttnpurrt,r ;trttufi

4924,6

4921 ,9

4920,4

4861,3

4713,4

4699,2

4677,9

4676,2

4673,8
'4661,6

4649,1

4647,4

4643,t
464t,8
463 8,8

4630,5
462t,4
4613,1)

4609,4

4607,2

4602,1

4596,2

4591 ,0
4574,8
4567,9
4552,6

4535,5

4530,4

4529,7

4481,1

4479,O

4471,5

4467,9
4452,4

4437,6
4430,9

4418,8

4417,0
4411,2
4395,9

4387,9

4366,9

OII 28

Ilcl 4tl

llcl 49

I.IB

HeI12

OII 25

NII 62

OII I

OII I

onl
OII I

CIII 1

NII 5

OII I

OII I

NII 5
NII 5
NII .5

OII 93

NII 5

OII 93

OII 15

OII 15

SiIII 2

SiNI 2

SiIII 2

NgII 35

NII 59

ofi2
Mgll 4

NIV 6

Ilcl 14

OII 94

otr5
HeI 55

Netr 56

SIII 4

otr5
Ctr 39

otl 26

tlel 5l
oil2

60

520

64

3050

300

55

36

90

.r)
o<

t50
60

75

t50

t-)

I 3.5

tt0

It0

.30
45

70

60

lll
130

197

230

35

35

100

170

10

lo7
37

50
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40

45

100

40
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60

48

60

3910

70
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40

2t7
50
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50

40

30
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'303
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360
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70

150

53
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30

3670
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70
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4100
160

4150
t02
120

3

3

3

2

3

3

I

2

J

3

)
I

2

2

I

2

,7
3

3

3

2

3

2

2

3

2

3

2

3

I

2

2

7

2

2

)
2
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2

2

1

I
)
2

.,

J

2
')

)
2

2

2

I
1

2

3

3

I

2

I

')

I
)
)
J

J

J
,)

)
)
3

2

J

3

')

2

2
)
1

)
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J
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4351 ,2 C)II 16

4319 ,t Ot12
4347,4 oil 16

4345,5 oil 2

4340,5 I\,
4319,6 ()U 2

4317,t OItz
427 5 ,5 C)II 67

4267,0 Cit 6

424t,11 NII 47, 42

4236,9 NIt 48

4227,8 NII 33
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4t0t,7 I{6
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3954,4 ()II 6
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3920,7 ClI 4
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3889,0 IIa
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3835,4 I{q.
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3805,8 . Ilel 63
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P}{c.1. AHarpaMMa An, oflPeAeneHHt oSQexrnonoR
TeMneparypb! 136 n ycxopeuHe cHJrH TexecrH tgg AltA

v Eri

Ans onpe.qeretufl a${exrnanofi reunepa-
rypu Tr* H ycKopeHu.fl cHJIbI r.sxecrx lgg 4ar
vEri, xai o6uqno, MbI Hcnorb3oBltJlH ua6arc-

AeHHble HaMH 3KBHBaJTeHTHHe IIIHpHHbI H npo-
SLIIH BopoAHutx lannfi Hgn llr, a raKxe HH-

aexc [Ci] = 0,086 a Sororrlerprqecxofi cgcreMe

uvby coraactro t9l. HnAexc [Cr] = 0,086 flBJlner-

cfl cpeAHeft sealaqnnofi no HecKoJlbxlltu na6-

JroAeHHr{M, oArIaKo K KaKHM $a.rau nynbcalLH-
20000 25000 J0000 4qt'/. oHHoro rIHKna orn na6anAeHnfl orHoctrcr{,

o6paao v np u MeHeH He ycp eA HeH,o ro rli;S,P"Pl [Hi T6,6[[ ;i?'#..ffi:fffi ##f
vEri sHocur HeKoropyp ouu6xy B 3Har{eHH.a 7.6 ra lgg, Koropyp roqHo Mbr orreHuTb He
MoxeM, oAHaKo, ns o6ulnx coo6paxenufi oHa He AoJrxHa cyulecrBeHHo npeBbrrrrarb
yxasaHHbre Hnxe oun6xr onpe.qenenran o0Sexruanofi reMneparypbr H ycKopeHlis
CHJIbI T.ffXECTH.

Ha6lroAeHnurc wTvr npo6r.rnra nvllil llpn ttTv nHAeKc [cr] xax o6urqHo 6ut'nn co-

nocTaBJreHbt c TaKoBbtMr xe TeopeTHqecKH paccqHTaHHstvr Mtaxalacoru [101 3a-

Merl4M,qroAnqreoperHqecxrxsnaqen*ri[Cr]6urnuyqreHblnonpaBKHlaatnnlHuellB
B no.noce p cornacno,[ro6rvxoay [11]'

Ha pr.rC. i npeAcTaBneHa 3aBHC14MOCTb TeOpeTr4r{eCK[x u Ha6lOAenHurx 'I"q g]la Il11

" 
H;; *no"n"u [Crl, na ocHoBaHhH Koropofi 6utra nprHrra ArA vEri vo4eru 7''* =

=2450011000 K u lgg - 3,4+0,3, npH roM B chry 6oaee BblcoKoli rot{HocrH h3MepeHHe

3KBHBaJTeHTHOT ruHpnnsr'u npoqnas /1^rsnauenro TeMnepaTypbl' cooTBeTcrayouefi

Jtvtflvlv,tH, npuAasa.ncq 66Jlsuufr Bec. 3aMeTrM, qTO ,Ileu u Afrseuvan [4] Ha ocHOsaHH[a

'QorouerprqecKoltrTeMnepaTypblHcBeTnMocTHnonyL{],./,nrAJlfl.I*snaueHnene-
cKoJrbKo Hltxe no cpaBHeHuto c HauHM Tto= 224C0 K'

3. CoqcPxautre 3JlcMclrroB

Als onpeA eile.iils coAepxaHnfl SneMeHroB KpoM-e 7* r lgg Heo6xoAnvo sHaro

Be.rnqHHy vr'rrporyp6yneHTHofi cKopocrH (, a arNaocsepe 3Be3Abl' HseecrHo' qro AJL

3Be3A cneKTpalbHbtx ThnoB B Aaxe co cTauHoHapHblMH arvocsepavH noH"sTHe

nnrnforyp6yieHTHofi cKopocrh flBreerce HeonpeAereHHbtM, reru 6oree 3ra He-

o[peAeneHHocTb Bo3pacraer B cnyqae nynbcHpytou{Hx 3Be3A. cor'nacno [12' 13] ee-

;;;;;; Et AJts HopManbHbtx 3BesA rnaBHofi nocneAoBarerbHocrH 3aKrrcqeHa B npe-

AeJrax 0-5 xr,,r/c. KaK orMeqanocb, cKopocrb nynbcauHfi y vBri Aocraror{Ho Be'lHKa

[Zf : Sb xrrr/c t6l), oAHaKo Mbr He sHaeM, KaK Moryr B:al]'loAeficrBoBarb npoqeccbr

nynbcaUHf, H Mr4Kporyp6yneHrHocrH B arMocQepe saes4st Havu 6utrr cAenanst

oq"n*, coAepxaHr4fr u Vfii np, rpex 3HaqeHuax \,= 0,5 t't 10 xt"t/c, npy KoTopbtx Bbl-

norH.qrl4cb HCnOnb3yeMble HaMH TeoperH qecKH e pacqerbl'

,II-[s ouenox CO4ipxanrafi yrJrepoAa, asora 14 KHcnopoAa Mbl npuMeHV]tv, cerKvl

MoAenefi, pu""urrunnue 36e[or'r ' 
Byrnepon' [14]' BeKepou n Eyrlepor'a [15' 16J

coorBercrBeHHo. 3rH pacueroi 6u1lu aurnolHeHbr B AHana3oHax 3OOeKTHBHblx reMne-

paryp 24000 < r.6 <'i:000, ycxopenufl clttbt rflxecrla 3'5 < lg < 4'5' Kax 6luo

oTMeqeHo, Bbrrlre, A.rIJd UEri sHa.{eHBe ycKOpeHUfl cuJlbl T-flxecTH no HaIIIHM OnpeAe-

TeHl.A.u oxa3aJlocb paBHblM lgg =3,4, qro He3HaqHTeJIbHo BblxoAHT 3a npeAeJlbl pac-

cqHTaHHbrx r,lo4elefr, T.e. onpeAeJleHHe coAepxaHl'ifl 3IreMeHToB Arrq vEri 6srao

cAenaHopln|gg=3,5'MsroLIeHI,lJIh,qTo3ToAonyUIeHHa.fHaMHHeToqHocTbHe
BHecer cyqecrBeHHofi ourr'r6rra B BeJIhqHHbl co4epxanrar lge'
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Oqenxu coAepxaHHfi 4pyrr.rx 3.IreMeHroB, KpoMe C, N, O, na6rmAennutx n vEri, nau
He yAanocb noryr{hrb c AocraroqHor HaAexHocrbro Bc"IreAcrBHe orcyrcrBHt Anq
HHx norrHbrx cerox reopernqecxxx He-,rlTP pacqeroB oKBHBareHTHurx mr,rpnx. IIo-
oroMy noryqeHHbre A:rfr HHx Be.nHr{HHbr coAepxaHHfi secuva npra6ruxennlre. O<;ra-

HOBHMCS Ha r(aXAOM SJreMeHTe B OTAeIbHOCTH.
Yr.nepo,q. CoAepxanre yrrepoAa u aruoc0epe vEri uu MorJrH oueHHrb JrHub no

oAHofi tnHtvtX4267 Cll, raK KaK roJrbKo Arfl 3rofr rvlluvt H3 n.ErH oroxAecrBneHHbrx
HaMH B cneKTpe VEri .nnHrail (cM. r'a6n. Z) uuetv'rca reoperHqecKHe pacqerbr u4l. Ilo-
4po6uoe o6cyxAenr.re onpeAeneHHfl coAepxaHr, yrnepoAa cAenaHo HaMH npx
fi3yqeHHu 3Be3Abr BCcp t3l. Taxnu o6pa3oM, Ar-re sHaqeHnI unxporyp6ynenrnofi
cKopocrH Er = 0,5 n 10 xu/c noryqeHHbre HaMh coAepxaHH, yrnepoAa oKa3arHcb,
paBHbtMH lge(C) = 8,36, 8,34 H 8,18 cooreercrBeHHo.

Asor, CoaepxaHue asora 6rrlo onpeleneHo no 7 rrtHuflru (ra6r. 3), npu 3ToM Hc-
noJrb3oBaJrHcb reopernqecKHe pacqerur Eexepa ra Eyuepa [15]. Hs ra6n. 3, rAe npH-
BeAeHbr lge no xaxAorl r.utvlrl Atts \t = 0 xprlc, cneAyer npex,qe Bcero, qro ouerrKll
coAepxaHrq a3ora lge no pa3HbrM .tv1tvtfll,a AoBonbHo 6nusxu, KpoMe lge (),4638,52).
CpeAnue 3HaqeHHq coAepxaHHr a3ora Anr rpex 3HaqeHxfi cKopocrH r'auxporyp6y-
reHrHocrr,r, coorBercrBeuHo paBHbr lge(N) = 7,85, 7,80 u 7,69.

Ta6.rruqa 3

1,, A

4677,93
4630,52
4607,14
4530,40

8,03
8,42
7 ,76
1 ,56

4241 ,79
4236,92
4227 ,7 5

7 ,59
7 ,65
7 ,92

l8t(N) = 7,{i5

KrcnopoA. llunuu KncJropoAa OII a cnexrpe vEri caMbre MnoroqncreHHbre.
B ra6n. 4 srrlo,.{e}rul Jrhrrrb re H3 HHx, no KoropblM onpeAe.fi.fllocb coAepxanre. OHo
BbrqHcJ'reHo Ha ocHoBaHHH TeoperHqecKHx ne-.ItTP pacLteroB Eexepa u Byr.nepa [16),
AJIS rpex gnaqeHuttr 6r = 0, 5 n lQ xu/c H oKa3anocb paBHbrM lge(0) = 8,85, 8,78 a 8,50.

'l'a6rrHr(a 4

467 6,23
4673,75
4661 ,64
4638,85
4452,38

4395,95
4366,90
4319,63
4075,8't
4072,16

9,06
9,26
8,80
8,56
oR5

9,O2
8,69
8,82
9,O2
I,09
(cpeAHee 3HaqeHHe)lse(O) = 8,85

Kporue yrnepoAa, a3ora H KHcropoAa, Mbr nonbrrarhcb t'aKxe oueHhrb coAepxaHhe
Apyrl4x oreMeHToB, na6.no4ennurx B cneKTpe vEri: tetue, MarHHr, KpeMHHe H Karrb-
qna. O6cyxAelH:./,e cyu{ecrByroutr4x reoperHqecKHx pacqeroB AJTfl 3THx 3.rreMeHToB
npHBeAeHo HaMH B [31. Pesyrsrarbl cneAy]ouIHe.

CoAepxanr.re rerufl no rrHnHsM X4471,)"4387 nX4026 Ha ocHoBaHHH pacqeroB
Ayspa u Muxataca Ar.e cnyqafl ne-,rlTP [17] nonyurzrocu 6rarxnv x lge(He) = 1 I ,0.
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Cparucrruc cogcpxarrrfi )Jrcmcrlorr rl allrocSopax vt)ri, BCcp x Colnrla

3neMeHTbt, no xoropbrM
BbrnoJrHeHo onpeAene-
HHE

lgc

tlcl
CII
NII
oll
Mgll
siIt
CaII

* 11,0

8,4

7,8

It,9

tt,7

tt, I

6,tt

= ll,0
8,2

8,2

ri,9

7,4

7,4

6,4

10,9
8,7

7,9
8,8

7,6
7,6
6,3

B cnexrpe vEri navn Ha6npAanacb oAHa tvHufl Martufl l44ttl MgII. Cpaanenue
Ha6nroAeHHoF 3KBHBa,neHTHortr rxHprHbr 3Tori JthHnv c reoperHqecKuMvl 3HaqeHHsMH,
nonyqeHHbrMr.r MnxalacoM [18], noKa3ano, {To wnu6, oKa3arocb Bblue reoperHqecKH
paccqHTaHHbtx. noAo6Hbntr pe3yrbrar noryqeH Ans Katlltlul no eAHHCrBeHHoil
Ha6.noAeHHori B cneKrpe vEri trnnuu 1,3933 s pe3yrbrare cpaBHeHHq c reopernqe-
cKHMH pacqeraMH Mr.lxa.naca [19]. Taxr,rv o6pasoM, xax 6y4ro MoxHo npeAno.nararb,
qro y vEri coAepxaHre KaJTbrIHq v Marrvts noBbrueHHoe no cpaBHeHrlo c Colnqetu.
K raxor"ly xe pe3ynbrary Mbr nphulnx Bc,[eAcrBI4e lTP-pacueroB Ha ocHoBaHHH Mo-

4err Kypyqa.
B cnexrpe vEri Ha6nnAeHbr rpH tt4HVV KpeMHHrr X4574,78: X4567,81 u1t4552,65

SiIII. IlOCxOnbKy HaM He yAan6cb, noAO6Ho MarHHp H KanbUHto, CAenaTb oqeHKy CO-

AepxaHH.H KpeMHH.s C noMou{b}o reoperHqeckHx pacqeroB "IIeHHoHa u ap. [20], vut
paccqxranu lge(Si) no MoAeJITM KypyUa An, cryqa, J'loKa.IIbHoro repMoAHHaMH-
qecKoro paBHOBeChq h n}llyqv/]|vl CpeAHolO nO TpeM J]tvl{vlrY AJL 3HaqeHHfr MHKpO-

ryp6yneHrHofi cKopocrh \t = 0,5 r 10 xvlc aeaHqrny lge(Si) = 8,12t 7,77 u 7,22 co-
OTBETCTBEHHO.

Oqenxu coAepxaHHir oreMeHToB AJq vEri, paBHo KaK u Anra BCcp t3l n npu\,=
= 0 xM/c H ConHua [21], co6paxur s ra6.n. 5. iloayuennbre pesynbrarbt no3Bo.nqpr
npe4(rorararb noBbrueHHoe coAepxaHHe KpeMHHs, KanbuHq H oco6eHHo MarHHs
sYfri. OAHaKo 3aMerHM, qro Ha aHa,norhqHoM MarepHa,ne Ha6noAeHni !l c npH-
MeHeHHeM TeX Xe caMblx MeroAoB HccneAoBaHn', Anfl 3Be3Abl pcep vu noryqunil
6nnsxoe K co1HeqHoMy coAepxaHHe 3Tr4x 3J'reMeHToB. lloorovy .{ro6st cAerlarb oKoH-
qarelunurfi BbrBoA o coAepxaHHl4 KpeMHHq, KantqH, H MarHHq o arr'aocQepe vEri He-
o6xoAN r'.rrr Aon o,n H HTenbH bte H ccneAoBaH H tl.

Hs ra6n.5 BHAHo, qro cyuecrByer AocraroqHo xopouee corracHe MexAy 3Ha-
qeHL,sMh coAepxaHHli tert.4r, yrnepoAa, a3ora vr KrcnopoAa KaK B 3Be3Aax MexAy
co6ofi, rax n ConHrIeM. noAo6HO n6.nyqeHHblM HaMH pe3ynbTaTaM anr BCCpH VEri Ha

6ausocrs K corHeqHoMy coAepxaH:Nfi teJlv1s, a3o'Ia H KHCnopoAa B 3Be3Ae 6Sco yxa-
3brBaor Ban4ep Jlna1en ra Byrnep [2], a llerepc [1] e reesAe ^yPeg narura cortHe.lHbttl
COCTaB sCex Ha6.npAeHHbtx 3.rleMeHTOB. CneAyeT OTMeTHTb eule, qTO aarOput [2]

cpaBHVnH coAepxaHHe a3ora H KHCnOpOAa B aTMOCQepe OSCO H HeKOTOpblx 6nH3KHx

c Hefr HopMarrbHbrx, cneKTpanbHbtx 'rHnoB B-oeesA, Koropble 6ulu uccneAoBaHbl
I-erpenov H Ap. (cM. e [Zb, u npHrunu K BbtBoAy, qro BeJlHqHHbl coAepxaHxe a3ora H

KHCnOpOAa B osco 6 usxr.r K coAepxalrhlo 3THx 3reMeHToB B o6blqHblx B-geerAax.
Taxrv o6pa3oM, Ha ocHoBaHh,4 cKa3aHHoro, no-BHAHMoMy, MoxHo cqrTarb, qro

nynbchpylor4ve r]y|na BCcp saea4ul, B ToM qhcne pr vEri no xHMHqecKoMy cocraBy He

orrHqatorcq or HopMaJIbHutx 8-ssesA r coanqa.
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4. Macca u rlo3pac'r

OcHosHsascb Ha noJryqeHHbrx H3 Ha6nroAeHHlZ napaMeJpax Trp u lgg H 3BonroquoH-
Hbrx rpeKax, paccqnTaHHbrx An, HcxoAHoro xhMuqecHoro cocraBa Y=0,28n2=
=0,02122,231 N unrepnoJrrpoBaHHsrx "IIm6uuxoBHM [11] c uaror',t 0,1M" na nJlocxocrh
7ro, lg8, Mbr orreHHJrH Maccy H Bospacr vEri: MlM.= 75,7 u I =9,2. 106 ner. 3rr sHa-
qeHlre oKa3arncb oqeHb 1tusrcn K noJtyqeHHbrM HaMH paHee ana BCep. [IoAo6nurv
o6pasou 6ulr c4elaHbr olleHKH Maccbr H Bo3pacra pnnyPe,g n oSco na ocHoaaHru 73*
x lgg , asarurx r.rs [1] H [2] coorsercrBeHHo.

5. Br,luo4l,r u o6cyxgcuuc.pc3yJrhraroB

OcHosuoE pe3ynbrar HauJhx HccneAoBaHrri cocrour B ToM, qro coAepxaHHe yrne-
poAa, a3ora H KHcnopoAa a arr'aocsepe nyJrbcHpyrouer rrna BCep 3BesAbr vEri 6aHsxo
x coAepxaHup ornx sJ'reMeHroB a aruocQepax cavofi BCep t3l, yPeg lll n oSco [2]
r ColHua [211. 3averrM, qro aBropbr l2l ansoSco oueHrru Jruwb coAepxaHxe a3ora
x Kr4CnOpOAa.

llocxoluxy oJreMeHrbr C, N, O yqacrByror a CNO-qHxre, ro coAepxaHHe yrnepoAa,
a3oTa H KhcnopoAa MoxeT flBrsrbc.fl HHAhKaropoM 3BonouHoHHoro craryca sBesAur.
Io6hr{xoaurv [11, 241 Ans HopManb]ibrxB-saesA H cBepxrhraHroB norylreHbr He-
KoTopbre 3aBhcHMocTh, B qacrHocTh: 1) coAepxaHHe a3ora yBenHqHBaeTc.fl c Bo3-
pacroM 3Be3Abr n 2) cyuecrByer aHrHKoppe.nrUhe coAepxaHHi yr-nepoAa H a3ora
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PHc. 2. 3aBHcHMocrb arMocoepHoro coAepxaHHs a3ora or Bo3pacra 3Be3A pd,3H6tx Macc corJracHo [.] I ]
a - M / Mo = 13+20, 6 - M / Mo = 9,0+12,3

ToqkH coorBercrBypr B-sses4au, xpecrrkH - cBepxrHraHTaM xJraccoB F' H .(, Kpyxkapru o6o3naqensr
nyrbcapyroqHe 3Be3.qLr rnfla pcep: .t - yPeg,2 -vLr|3 - BCep n 4 - oSco. nprMofi JtuH:,l,eA coea1HeHbr
nrroxeHHfl lPeg ucxo4a H3 f3O l,l lgg cor.nacno Ill - xpyxox, H cxoAe ur Trq u 196 no onpegerreHHrM
Ip6HtuxoeaIII-rotrxa
PHc.3, CoorHouenHe MexAy HHAHBHAyanbHbTMH orleHkaMtl lg e (C) x lg e (N), noJryseHHblMH Ans B-3Be3A
H AJrs HopMarbHbtx cBepxrHraxroa xraccos,ir _ K IZil.

S ._ Co;lnqe. Octa.rrxue odotuaqexrq re xe, sro Ha plc. z
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B 3Be3Aax cneKrpanbHbrx rfinoB B u s xettbtx cBepxrrraHrax. IlpoaepNv, cnpa-
ne4lraur lN 3rH BbrBoAbt Anr nynbchpyroulrx rrna BCcp.

Ha prc. ?, rAe npeAcraBneHa 3aBHcHMocrb coAepxaHHfl asora lge(N) or Bo3pacra /
3Be3A corracHo [11], vu nanecix 3BesAbr vEri, BCcp{31, yPcg Illra oSco {Zl. 06 onpe-
AeneHnA Maccbr H Bo3pacra 3THx 3Be3A ynoMgHyro surue. noroxeHHe nynbchpyror{hx
Ha pnc. 2 cauperetacrByer o roM, r{To Ana Hhx BbrnoJrHnercn 3aBrcr.rMocru lge(N), I
noAo6no HopManbHbrr..r .B-ooes4ar* 14 cBepxrHraHlaM KJraccos F-K.

Prc.3 Bocnpor3BoAHT coorHoueHl4e MexAy coAepxaHxeM yurepoAa H a3ora Are
^B-sses,q H xerrbrx cBepxrl4raHtoal24). Hs pnc. 3 aNAHo, r{ro Anq nynbclpyrcLqax, KaK
l,t Anfl HopMaJIbHbtx B-saes4 H cBepxrHraHToB cyqecrnyer o6pIHafl 3aBHcHMocrb co-
AepxaHHfi yrnepoAa h a3ora. 3averno raKxe, qro 3BesAbr rrna BCep oKasanxcb y
HHxHefi rpaHHLIbl noJtocbr pacnonoxeHHfl HopMaJrsHurx B-3se3A H cBepxrr4raHToB.
OAnaxo, TpH gBe3Abr - 3To cJTHrxKoM Marafl c-rarrcry,Ka, .{ro6rr nonlrrarocq KaK'To
o6rr.gcnhru oror $axr. Bogrvroxno, qTo cne.qcTBHe Toro, qTo onpeAeJreHH, co-
AepxaHHfl yrnepoAa H a3ora Anq nyrbcr,rpylor{Hx saelg 6onee roqHbr, Hexe.rrH orreHKH
coAepxaHufl STHX 3JIeMeHTOB Ant HOpMaJrbHbrX 3Be3A H CBepXrHraHTOB, TaK Kar( npH
H3yqeHHH xt4MHqecKoro coAepxaHHr 3Be3A rNna BCep Mbr r4cnoJrb3oBanu HoBefluJHe
TeoperaLrecxne ne-"IITP pacqerbl no cpaBHeHHw clLL,24l.

CaeAoeareabHo; HZI ocHoBaHHH cKa3aHHoro, Bepo.flTHo, MoxHo cAenarb BbrBoA, qro
KaK no xuMHqecKoMy coAepxaHHK), TaK H nO 3BO.[lOr.tHOHl.toMy CTaTyCy nynbcH-
pylorrlue runa BCep noAo6nur HopMarbHbtM 3Be3AaM cneKrpanbHbrx rnnoB B2-B3
xnaccoB cBerxMocrH V-llI.

B saxroqeul4e aBrop 6naroAapur H.H. flnopcxyp 3a noMoulu a o6pa6orKe Mare-
pv a Jra na6npAeH ra fi H H 3roro BJreH H e H.rr Jr locrpauH fi .
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PICCJIEAOBAHI,IE ATMOCOEP
KOMIIOHEHT CHCTEMbI ( Boo A, B

!I.C. Canalrou

Ha ocHose xa6lptrate.nrnoro Marep[ana, onyd.nnxoaaxxoro a [8], x codcrsexHux BucoroAucnepcgoH-
nux xa6,nrcAeHHr npoBeAeH aHarH3 arMoc0epLr uaBHofi xoMnoHeHTbr cHcreMH ( Boo /, B n surno.nxex
prA oIIeHox Arf, BtopHtlHofi xoMnoHeHTbr. Ha ocHoBe HaftAeHHbrx napaMeTpoB g;rr ( Boo A: 7!p =
= 5300+100 K; lgg - 4,1+0,2; tt = 0,5 xMlc, onpeAeneHbr coAepxaHgr 25 3reMeHroB B ee arMocqepe.
K oco6eHHoctgM xlMHqecxoro cocraBa traHHoR 3BegAH cneAyer orHecrr AeOHTIHT HTTpH_s H rIHpxoHHr,
rgdurox 6apnn u peAKo3eMerIbHUx SreMeHToB. noATBepxAeHo Bucoxoe coAepxaHre JTHTHI B arMocqepe
3rofi 3Be3Abl (lge(U)= 2,00), a aruoqqlepe xoMnoHeHtu B oro [oHHxeHo no orHoueHHro t( conHeqHoMy.
Pa3rHqHe s lge(Li) B arMocQepax xoMnoHeHr ne uexee 2,5 nopeAxa.

Couacxo Hau€fi oqeHke sBoJtbqHoHlrbrx napaMe'rpoB E lloo A-ssesaa c aKTHBHofi xpoMocQepon l3l,
BosMoxHo HMepr{a, nepeMeHHoe MarHHTHoe no.ne I5-61, o6pasosaxre rHna nsrHa [7] HMeer r,.raccy 0,95
M6, panuyc 1,4 Rq, npoexqHr cxopocru BparrleHur ( Boo A xa nyq 3peHH, paBHa 8 xM/c.

THE INVES'I'IGAI'ION OI,' A'I'i\,IOSPHER!:S Ot.' COMPONEN'I'S \ Boo A, I)
SYSTEM' by l.S. Savanov. On thc basc ol' daturn publishcd by []oyarchuk and Iiglrtis anrl our high
dispersion spectra obtained with CCD-carnera we perform a model armosphere , analysis of primary of ( Boo AB
system and somc appraisals for sccondary. 'l'hc abundancos of 25 olcmcnts for ( IJoo z1 arc obraincd wirh
the following parametcrs: 7cf = 53001100 K, logg = 4,110,2, Er = 0,S km/s.'l'hc armosphcrc of ( Boo zl is
deficient in Y and Zr, but overabunded in Larium and rale eanh elements. We confirmed the high abundance of
Li in atmosphere of this star (log E(Li) = 2,09), while lirhium is srrongly underabunded in seconclary
component in respect to the s<,lar value. Thc differcnce in l-ithium abundance in rhe atmosphcrcs oi'
components in more then 2.5 dex.

According to our cstimation of evolutionary paramoter of ( Boo 21, this star with active chromosphcrc [3],
probably variable magnetic field [5,6], fonnation.like "starpatch" ['71 has mass 0.95 M6, radius 1.4 /laq,
rolalional velocity V. sini = 8 km/s.

HccaeAoeailHq 3Be3AHbrx MarHHTHbrx noreE il cBs3brBaeMbtx c HHMH aBJreHHti -3Be3AHbtx XpOMOCoep, KOpoH, BCnbtueK, uHKJroB aKTHBHOCTH - AeJlarcT HeO6xOAHMbtM
BcecropoHHee HSyqeHl4e arMoc$ep sBe3A - KapnyKoB no3AHHx cneKrp:LrrbHbrx KJrac-
coB. HaMH 6yayr o6cyx4eHu pegynbrarbr aHanu3a arMocsepbt rJraBHofi KoMnoHeHrbl
H CAeJTaH p.nA oqeHoK AIfl BTOpHtlHolZ xoMnoHeHTbr BH3yaJrbHo-ABorHofr cHcTeMbr
( Boo A, ^B 

(HD 131156 A, B). cornacHo [tl r.raBHa.n KoMnoHeHra cHcrcMbr HMeer
cneKTpanbHbrfr KJracc GSV, aropraqHas K4V, yrnoBoe paccror{HHe MexAy HHMr,r CO-
craBrqer 4"9, nepuoA paBeH 151,5 roAa, paccro.rHue Ao cHcTeMbt - oKoro 7 nK
(naparrnaKc 0, 14810,004).

AanHas cncreMa cnyx.nrra o6'beKToM MHoroqHc.[eHHbrx H pa3Hoo6pa3Hbrx ]rc-
cJIeAoBaHLrfr. Xep6nr l2l e 1965 r. orMerHJr, qro coAepxaHue t\-tue B arMoceepe
fnaBHofi KoMnoHeHTbl .8BJlfleTCfl OAHHM H3 CaMbtX BbtCOKhx AJ, AaHHOTO CneK-
TpanbHoro Knacca, a 14MeHHo - BeIhtlHHa H36brrKa coAepxaHHr{ Jlu'rhfl no oTHo-
llreHHrc K XaJrbuhto, orHeceHHbtx K coorBercrByror{HM coAepxaHHsM B .arMocsepe
CorHua, cocraB.rrer ILi/Cal = 1,39. Xpor'rocQepHa, aKrHBHocrb q BooA saverHo surue
cpeAHefi Are AaHHoro cneKTpanbHoro Knacca, Ha6noAaercr 3HaqHTeJrbHafl 3Mhccl4,
B JTHHH.Hx H u K CaII, BpaulaTenbHar{ MoAyJtrUHfl Koropofr noKa3brBaer nepHoA,4q-
Hocrb nopr,qKa 6,2 cyr. (EanbloHac H Ap. t3l). tlyrariHoa [4] o6napyxHJt HsMeHeHHe
dnecxa B npeAe,[ax HecKo.IIbKHx rbrcflrlHbrx 3Be3AHbrx BeJrHqxHbr, B ToM r.rHc.ne

co6brrH.s, H an oMHHalorqH e Bcnbtur(H.
Kounonenrbt crcreMbr ( Boo aanarorcfl o6beKTawn, AJrn Koropbrx 6ur4ra npeA-

npHHgTbt nonbtrr<H o6napyxenr, 14 H3MepeHHr MarHhrHbtx noJ-refi. hveoqnecr
B JrHTepaType pe3ynbTaTbt (B ToM qhcre Te H3 HHx, KOTOpbte 6Urnn nO.nyr{eHbt no



oAHHaKOBOfr MeTOAhKe) CBHAeTe.nbCTByloT KaK O Ha,[HL'lHH 3HaqHTe.ilbHblx MalHrrH blx

ronefi Ha noBepxHocrr KoMnoHeHrbt ( BooA (Ao 1,5 xl-c) [5], rax r o6 Hx orcyrcrBhH
[6]. Bosuoxno, srr Saxrut cBr3aHbt c nepeMeHHocrbto MarHHrHoro noJIs

ToHep n l-pefr [7] na nporsxeHhH 4 na6.npAarerbHbrx ce3oHoB npoBoAHnh cneK-

TpanbHbre na6.noAenns ( Bcn A H HaunH chcreMarHqecKHe H3MeHeHHrt B acHMMerpHH

H 3xBuBaLrreHTHbrx rxHpxHax cneKTpanunurx arnxfi, c nepHoAov 6,431{,01 cyr. Ha eceu
nporqxeHHr.r na6rroAeHxfi (c 1984 no 1987 rr.) nephoA N Qa:a H3MeHeHHfr ocraBa.rHcb

nOCTOflHHbrMyr. B xOAe l,rCCJIeAOBaHuil nAntque MaFHHTHOTO nOJL He 6ulO O6-

HapyxeHg. IIo r'tnenup aBropoB [7] pesyaurarst na6rnAenufi uoryr 6ttrr, unrep-
[perHpoBaHbr KaK cneAcrBHe nepeMeueHHr HeKoroporo o6pasoeanna ("starpatch") no

nOBepxHOCTH 3Be3Abt BCJIeACTBHS ee Bpal{eHHq. B XOAe MOASJIbH6IX paCqeTOB x3-

MeHeHHc acHMMerpHH H 3r(BHBaJreHTHbrx txHpHH cneKTpaJlbHblx JIHHHf ycraHoBneHo,
qro Oro O6paSOeanne xapaKrepn3yercfl nOHHxeHHOfr, npnMepHo na 200 K, reunepa-
rypOi nO OTHOIIIeHU1g K HeBO3MyIIIeHHOfi nOBepxHOCTH 3Be3AbI, ero nnoqaAb Co-

craBlr.aer 10+5X or na6nroAaeMoro A:y,cKa 3Be3Abl, oHo pacnonoxeHo Ha urpore 55+80 '

H n6re CKOpOCrefi yCHneHO B HeM OT 1,5 AO 2 pa3 nO OTHOUeHHIO K OKpyxaPUeH

QorocQepe.
B ocHony Hauero aHaJrH3a 6srlx noloxeHbr Ha6nmAareJIbHbte AaHHble, ony6nnxo-

BaHHbre fiOapvyxov u 3r.nurucov [8]. Hx Ha6npAaTenbHblfi MaTepAaI 6iln n6ny-
qeH^QororpaQhqecKrM cnoco6oM Ha relecKone 3TllJ c o$paTHoIA AucnepcHefi 8 H

12 Alur7.. HapsAy C HHM 6sta ucnO.nu3oBaH pflA CneI(TpOrpaMM, 3apernCTpHpoBaHHblx
s 1986 r. c noMoultrc n3c-KaMeprr CCD-2000 [9], ycranoBleHHoil B cneKrporpa@e So-
Kyca KyAe 3TlU.

Anaaus cneKTpanbHbrx .nhHhtr ( Boo A 6uu autnoarteH MeroAoM MoAenefr arMocQep

Ha ocHoBe cerKH MoAeneri t101. Bsrqrc.nenrs npoBoArnrcu na 3BM EC-1033 Kpstvcxofi
o6cepaaropnn no nporpaMMaM, onHcaHHblM B [1 li,

oqenxa 3soeKTHBrrofi reuneparypur 7'ra H ycKopeHHq cH.nbr TJ{xecTH AIt aTMO-

ceepur ( Boo A npoBoAHnacb npH aHanH3e AHarpaMMbt 7'rO - lg8 (pHC. 1). Mst ttc-
xoAl.l4 H3 CpaBHeHHe Ha6npAaeMblx H TeoperHqegKHx np6@Hrefi BoAopOAHoti

ttvt1vtl 11o a uerslpex A'nHHax Bo'IH, oTCTo'ulHx oT qeHTpa Jt4Tvlvt Ha pacCToeHun e Z'

3 u a A. Ha6nroAaer*,rurfi npo$ralu JlviHtvi Ilg6aut no,nyqeH c orHouIeHHeM cHI'Ha.n K

uryvy S/N ;1opqAKa 100 c not'roulbo n3c-KaMepbl 11 anpene 1986 r,,Ilannutil KpHrepHfi

BMecre co craryCrHqeckofi saBHcHMocrsro lgl* - 3,908+0,234(B -n [12] AocraroqHo
HaAexHo BbrAe.[qeT AHana3OH BO3MoxHblx 3HaqeHHtr 7-30 = 5300+100 K. Ans
oKoHqaTeJIbnOro ntr6Opa napaMeTpa g 6lrn paccMoTpeH xpurepuft HOHH3aIIHoHHoTo

paB5oBecgr Arn JrHHVlh xeJre3a H xpoMa B AByx cra1lr'flx vloH:r,3ar\wV1. Dltlo nprnxro
3Har-reHHe napaMerpa lgg = 4,1!0,2.

Onpe4e.nenue vrr[oryp6yneHrHori cKopocrH (, n arvocsepe sees4ul 6ulao

BbrnoJrHeHo no 3KBHBa,neHTHblM rxHphHaM ruHwn HefrTpanbHoro xeJ1e3a, H3MepeH-

nrrx BOtpvyKOM H 3r.nNrnCov. MeTOAOM KpHBOB pOCTa OHH HaUrlH, urr.r (, =

= (0,4510,4) xu/c. Haurra pacqerbt noKa3arrH xopouee corJ[acHe c 3Tottr BenHqHHofr,

E, = (0,510,5) xr,.r/c.

Aaassefrure pacqerbr xHMHqecKoro cocraBa 6utrl,t sutnoJlHeHbl c napaMerpaMH

?"0 = 5300 K, lgg = 4,1 u\,= 0,5 xvlc. Pesy.nsrarut onpeAeneHrs xHMnrlecKoro co-

"ru"a 
urrocsepsr ( Boo A npeAcraBnqHbl B ra6n. 1. Hs cnl4cxa nvr-rit, ony6nn-

KOBaHHbrx 6OnpvyxOr',r H 3rIhTHCotu, 6utru OTo6paHbl r.vlHlr,H, Ans KOTOpblx HMeloTcq

Har46onee HaAexHbte OnpeAeneHH 9 Cvlll OCIIHJIITTOpOB. Anfl p.flAa SneMeHrOB Mbl

ocHoBbrBa.nHcb Ha 6clnee coBpeMeHHbrx.nh reparypHbtx HcroqHhKax no &[-BenHqhHaM.

flnn cpaanette B Ta6Jt. 1 nprae4enur coAepxaHH e lgeo Ane Co.rrnqa B ToE xe cHcreMe

cHn ocuanneropoB. Ha prc. 2 npe4craareHa pa3Hocru Alge = l$tEnooA - lge" 4nr acex

3reMeHToB H3 Ta6n. i. Kax BnAHo H3 3ror9 pHcyHKa, coAepxaHHe 6OauurHcrsa
3reMeHTOB B.aTMOCQepe ( BOo Afausxvt K corHeqHbtru. Cpe4N 3IeMeHToB rpynnbl
xeJre3a o6pauiaer BHHMaHhe He6onbuofr AeQnurar cKaHAHe t4 -tvraBa. Bst4elrercr
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PHc. l. flrarpavua Ar.e onper{eJreHHs
3QoekrHBHoff TeMneparypbt H ycxopeHHe
cHJrbr rsxecTH (r(pyxok cooTBeTcTByeT
npHHsroR MoAenH)

Prc. 2. Cogepxaxxe 3reMeHToB B arMoc-
rpepe ( Boo A no ornouexrp x cogepxaHxp
u arMoc$epe ConHqa. Kpyxxu coorBer-
c.t'BytoT pe3yJrbraTaM, HaFtreHHbrM no JIltHHsM
HenTparbHbtx 3reMeHToB, xpecrHxH - HoHoB
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Sr Zr aa. La Ce Nd Eu

AeQHqhr Y nZr. Hecr.aorpn Ha ro, rtro coAepxaHHe 3THx 3.neMeHrGB onpeAe,rre7rgcb
no 1-2 lv1tlaflM, AaHHbte no rtHHHsM Zr I uZr II ,qocrarouHo cor.nacyorcs MexAy
co6ofr. B arvocQepe ( Boo A Nverurcs He6o,nbuor H36brroK Ba u sauernbte H36btrKH
6onee rqxerbrx 3neMeHToB. Eospvyx H SrrHTHc BbrABHHynh npeAnoJroxeHHe o Bo3-
MoxHoM H36blrKe coAepxaH]4s peAKo3eMe.[bHbrx 3.rreMeHToB, xor.s ouH6Ka Hx onpe-
AeneHV:P, coAepxaHHli 6ut,na pasHa o6uapyxennoMy H36brrKy. Ha[rH pacqerbr MeroIoM
MoAenefr arMocQep npH yqere 6onee roqHbrx 3HaqeHHft gf-aetuuun AJt-fl 3reMetrroB
La, Ce, Nd r Eu noATBepxAalor oro npeAnonox eHVe H Aaor Bo3MoxHocrb 3aKJrlorrHTb,
qTo B cpeAHeM H36brroK peAKo3eMenbHbtx 3,neMeHTOB cOCTaBnner Alge = 0,71 .

CoAepxanvre Jtr-tv1fl 6urro yrovneHo HaMH no oKBHBaJ.reHTHotr uHpHHe 6aenAu
.tv1Hr1l n'arvlfl Li I 6101 ,14 u 6701 ,89 AA, xsr',repeHHofi Ha cneKrporpaMMe, no"nyqeH-
nofr c ll3C-xaMepofr 27 u:rnn 1986 r. 3xsxsaaeHrHae uHpHHa W;dnenAbJ cocraBHna
97 ml,qro npi4BoArr K BerruqhHe coAepxaHufl Jll-rhfl B arMoc$epe ( BooA lge(Li) =
=2,09.3ro gnaqenNe HaxoAHTc-H B xopoueM cor-.nacHr c oueHxoi Xep6rara [Li/Ca] =
= 1,39 (naru aHa.rr,H3 Aal Be.nHqHny 1,05). Taxuv o6pa3oM, noATBeprKAaerce BbrcoKoe

AJrg AaHHOTO CneKrpanbHOrO KJraCCa COAepxaHHe r]H'tj4e lge(Li). B norcxax orBera Ha
Bonpoc o nprlrhnax crorb BbrcoKoro 3HaL{eHHc MoF.nH 6ur novoqs cBeAeHHs o co-
AepxalrHH JtLl-rHl. r arvocsepe 6onee xono.qnorl KoMnoHeHTbr cHcreMbr ( Boo. .{.rra
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6l

3Tofi uenH Havr 6urra HcnoJrb3oBaHa n3C-cneKTporpaMMa, noJ'ryqeHHafl B Ty xe Aary
(27 utons 1986 r.) c oTHorrreHHeM cHrHarr r( rryMy s/N nopagrca 30. Hecrraorp.s Ha
cpaBHHTenbHo HeBbrcoKoe 3HaqeHHe S/N ananr,rg AaHHotr cneKTporpaMMbt no3BoJIHJI

cAenarb 3aKJ,rKlqeHHe, qro B cneKTpe ( Boo B 6reuAa r.ttvltl JrvlTuA 6707 A, Ha ypoBHe
rrryMoB He pa3nrqnr.aa. 3ro npHBoAHT K orIeHKe BepxHero 3HaqeHx.fl Bo3MoxHoli SKBH-

RaneHTHofi IuHpHHbr ru}J.uy, - MeHee 4-S mA,
Aaq roro qro6bt nepefirt K KorHqecrBeHHbrM orIeHKaM coAepxaHHll SJIeMeHToB B

aruocsepe 6onee xonoAHofi r(oMnoHeHTbr cHcreMbr ( Boo,6ulo neo6xoAuMo olre-
HHTb ee napaMerpbr arvocQepu. llpaanexar{ Ha6nEAeHur npoQnl, BoAopoAHoit
r,ttuu //o {cnexrporpaMMa nonyqeHa 4 anrycra 1986 r., S/N - 501 H cerKy reoperu-
qecKHx pacqeroB npo$r.r.nefi e'roil nq\Hh (cM. [11]), asrnoJrHeHHbtx AJIS pa3JIHqHbtx
gnaqeHufi T*, vur cMorln oueHHTb, tlro pa3rnqxe reMneparyp KoMnoHeur ATr*
cocTaBJ'rser He MeHee 300-500 K, Oqenxa BeJIHttHHbt A?.p npaxrnqecKu He 3aBHcHT or
:naqennfi ycKopeHHr{ cHJIbt rr{xecrH, npHHHMaeMblx Arq xoMnoHeHT cHcreMbl, B cHny
caa6ofi saBucr4Mocrr.r npoQunefi THHHH Ho or Igg Anr AaHHoro Auana3oHa 3QQeKTITE-

Hbrx reMneparyp. C .qpyroft cropoHbr, c yqeroM ynoMHHaBrrrer?cs Bbrure 3aBliclt-
MocrH lg7.o= 3,908 - 0,234 (B - Y), snavenue Tr4 Moxer 6uro oqeneno T16 - 4300 K.
B raxopr cnyqae, npHHHMat AJIII koMnoHenrut B MoAenb arvocQeput c napaMerpaMl4
7*= 4500; lgg = 4,5 u (, = 0,5 xt''tlc, vul cMor.IIH 4NQQepenqHaJIbHo olreHHrb co-
AepxaHHr{ pr{Aa 3.rreMeHToB B aTr',rocsepax KoMnoHeHT $a6t. 2l.3ua.{eHHe BeJIHqHH

Iggtt, npnaeaeHHbre s ra6r. ?, 6a,;rrn B3flrbt rs [13, 141. Hs ra6n. 2 cneAyer, Llro t{HcJto

aroMoB xeJre3a e arr,aoc$epe KoMnoHeHrur I aosN4oxHo noHuxeHo Ha 0,1 dex, xanu-
qnr - na 1,3 dcx, B ro BpeMe KaK coAepxaHn, a.[oMHHHs B arMocsepax KoMnoHeHr
np[4MepHo coBnaAaor. CoAepxanre rnrve e aruocSepax KoMnoHeHT pa3.nHqaerce
Soree qeM Ha 2,5 nopr4xa. B crry arQoepenuhaJrbHoro xapaKTepa conocraBJleHhe
coAepxaHHfi olevenroB AJtg KoMnoHeHT pas,]'u..tvE B xr4MHqeckoM cocraBe 3aBHcqr
JrHtrrb or npnHflTbtx napaMerpoB nx arvrocQep. Ta6n. 3 Aaer BogMoxHocrb olleHHTb
H3MeHeHHflpa3nHqHtl coAepxaHHfi xovnonenr npH H3MeHeHHH 3HaqeHnAT-"q,1gg^\,

Ans 6olee xoloAHoft xot'rnoHeHrtt 8.
IlpoeeAeHHurra HaMr.r a*arus noATBepxAaer BbtBoA, cAenaHHblfi s 1964 r. Xep6n-

rOr.a [2], O nOBbuIIeHHOM cOAepx<aHHH nvruf, n arnaOCQepe TJIaBHOfi KoMnOHeHTbl

cECTeMbl ( BOO n e ero nOHHxeHHoM cOAepxaHHH a arr'aoC$epe cnyTHHKa ( BOO B.
tJrHoueHH.q coAepxaHH A Jtrtrufl K KanbI-lHlo (BenHqHHa

tlilCal = (lge(Li)x -lge(Li)") - (lge(Ca)x - lge(Ca)"),
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LiI
NaI
MgI
AII
siI
CaI
Sctr
TiI
Titr
VI
CrI
Crtr
MnI
FeI

2,09
6,t8
7 ,42
6,43
7 ,52
6,28
2,64
4,70
4,54
3,93
5,52
5,40
5,28
7,55

1 ,10
6,32
7,62
6,49
7,65
6,36
3,00
4,86
4,82
4,O4
5,61
5,50
5,3 5
7 ,55

I:c ll
C-'o I

NiI
CuI
Znl
Sr II
YT
ZrI
Ztll
Batr
Latr
Cetr
Nd II
Eutr

7 ,70
4,39
6,l3
4,04
4,72
2,90
1,79
2,16
2,12
2,70
1,90
2,44
2,18
1,23

2t
2

l6
I
2
1

a
.|

I
3

I
a

2
I

7 ,60
4,55
6,08
4,21
4,42
2,90
2,24
2,56
2,56
2,40
1,13
r ,59
1,26
0,70



Ta6nur{a 2

1., A 3neMeHT MynbrH-
nre'r

E1 ted ( Boo z1 (BooB

W7 lge W7 lgt

6695,97

6696,30

6698,63

6703,57

6705,12

6707,79

6707,89
6710,31

67 13,14

6713,76

6715,41

6716,24

6717 ,69

5

1255

.5

26t1

I 197

tl

I
34

I 195

1255

lt14

1225

32

-t,34

-2,02

-1,65

-3,16

-t,35

+0,32

-4,97

-l,58

-1,63

-l,66

-l,88

-0,52

7,O't

7 ,49

1 ,35

7 ,59

7,30

6,62

5,79

5,92

7 ,04

7,32

0,50

7"14

7,31

7 ,49

s,28

AII

FcI

At I

fcl

I.'c I

t.i I

LiI
Fcl

Irc I

Fcl

Iie I

FcI

Cal

3,14

4,tt I

3,14

2,7 5

4,59

0.00 'l

t

0,00 I
I,48

4,59

4,77

4,59

4,56

2,7 I

3l

t4

t2

39

44

97

t4

29

l6

30

t4

t4l

5,94 69

7 ,69

5,70 45

7 ,36 44

7 ,61 40

2,23 < 4

34

23

28

242

-l'a6rrrrta 
3

H:venexx q L,lgt ,1 - g

A(1 - 0,5 xvlc

F0

t.i
Ca

AI

0,t
)7

1,3

0,0

o,2
0,6
t,4
0,5

-o,2
-tJ,2
-0,5
-o,2

0,0
0,0
0,4
0,0

cna6o 3aBhc.ffUa, or HeonpeAe.neHHocre* Bbt6opa napaMerpoB arMoceepbt) H3Me-
Hfllorcr or 1,05 (KoMnoHeHTa A) Ao < -l ,7 (xovnonenra B).

Butcoxa.R xpoMocQepHas aKTHBHocrb H noBbrueHHoe co,qepxaHue r.a-rvlfl B arMo-
c0epax MaJroMacchBHbtx 3Be3A o6blqHo paccMarpxBaKlrca KaK cBuAere.rrbcrBo Hx
MOJTOAOCTH. KaX npaar.no, TaKHe 3Be3Abt eUe nepeMeqaoTcfl Ha AHarpaMMe CnekTp-
cBeTHMocTb B HanpaBneHHh K rJlaBHofi nocle.qoBaTenbHocTH. EcTecTBeHHo npeAno-
JIoxHTb, t{To o6e 3Be3Abl chcreMbr o6pa3oBaJrhcb H3 BetqecrBa c oAHHaKoBbrM xHMt4-
qecKUM cocraBoM, T.e. oAhHaKOBbrM COAepxaHheM rhrnfl. B raxou cryqae o6Ha-
pyxeirnrre pa3r'rt4te B BeJ-rhqhHax lge(Li) R arMocsepax KoMnoHeHr Moryr hMerb
3BOJTKIUH OHHbt fi xapaK'rep.

Hanounnu, qro KoMnoHeHTbt chcreMbt pacno.noxeHbt AocraroqHo AaneKo Apyr or
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3neMeH r



\gg

Jr5

40

rtfry 1'!

0,

Z.

J75 ,7 7/ \9rsq

6O npuunu (HanpnMep, RttvtflHufl MaTHHTHOTO 116nq), 6uaa venee noABepxeHa nepe -

MeqeHHK), qeM y 3Be3Abt TOrO x(e CneKTptubHoro KJIacca, coxpaHl4na BblcoKoe no-
BepxHocrHoe coAepxaHHe ilurnr.. Yxa3aunue H3MeHeHIrfl noBepxHocrHblx co,4epxa-
Hufi orHocrrca K craI.Hn npe6rrsaHH.fl 3Be3I Ao npHxoAa Ha rJIaBHylo nocJleAoBa-
TeJrbHocrb. TaxOfi xoA paggyxAeHv.tt CraJIKHBaeTc, C OqeBn.(uofr rpyAnoCrsn. CO-

r.[acHo cneKTpaJrbHofi xaaccu(pill(.a\y.vt r(oMnoHeHTa B xapaxrepH3yercq KaK 3Be3Aa

K4V, s ro BpeMfl KaK KoMnoHenra A HaxoAHTc, HaA rJraRHoli nocreAoBarerbHocrblo
(no Haulefi oI{eHXe An.q Hee lgg = 4,1t0,2)' B raxor'a cryqae MoxHo npeAnoJIoxHTL', t{ro
6olee MaccpBHafl 3Be3Aa A yxe 3aBeprxr4na cBoto SBoJrtoqhn Ha craI,Yvl rnaBHofr

nocJreAoBareJrbHocrg v HaqaracBoe ABHxeHHe s o6racrb rHraHToB, a xovnosenraB
npoAoJrxaer cBoro oBoJrloqhlo Ha raaeuofi nocneAoBareJIbHocrr. Ilyrev cpaBHeHI4ll c

ABOJI;OUI4OHHb1MH pagqeraun [15] Mbl onpeAe7y,7,1 MACCy, CBeTBMOC-1b L1 paAHyC

HHTepecyloqeit nac xoMnoHeHrbr A {puc. 3, ra6n. 4). Macca 3Be3Abt oKa3anacb panHofi

0,95 uaccu coauqa, 3HaqHTeJrbHas HeOnpeAeJIeHHocTb ol{eHKH Maccbl cB.fl3aHa c He-

Tor-rHocrbro napaMerpa lgg. Hafi4euHar raxHM o6pasor'a Macca oka3:IJlacb JIHIIIb HeMHo-

ro Bbrrrre, LIeM onpeAe rlflev,a,- no coorHoluennw lgMlMo = 0,28 - 0,42 (B - n (cM' [12]).

IlpnHrruar corJracHo [12] snaqeHns B -V Aar. KoMnoHeHT AnB paar.rtv.vt 0,76n 1,17,

noryqnM MaCCbt paBHble 0,91 r.l 0,61 uaCeu COlnqa COoTBeTcTBesnO. .IIn6OnbITHO

OruernrL, qTO npHMeHeHHe CTaTI4CT14qeCXOrO CO6THOIueHHsuz[LZl AJIS olleHKH MaCC

AaeT MaCCy CHCTeMbI 1,52, naxOArulylocr{ B xOpOIxeM COrJlaCuH C BerIHtlHHOlt, }{art-
genuoft Bneaenou []: 1,58+0,19, Yxasaunoe pa3nnque B onpeAe1eurflx Macc Bo3-

MoxHo yMeHbrxuTcfl npn 6olee ror{HoM onpeAeneHx},t napaMerpa yeKopeHl4s cutlbt
T.sxecrH AJIt xoMnoHeHT.

HaKoHeU, H3 conocTaRreHne Ha6nloAaeMoro npoQnnfl JlLlHVvt Ca I 6717,685 s

cneKrpe ( BOO A c pacqeraMr.r npO$nla Aannofi ItuHvlH MeT9AOM crHrer6qecKrx
cnexrpoe-6u,.rra bnpL4eaeHa npoeKUH, cl(opocrn Bpal{eHH,{ Ha ryq speHut V' sin I -
- gxu/c c HeonpeAeJreHHocrblo nopsAKa 2 xu/c. flprnuvan Hauy oqeHKy paAHyca

3Be3Abt L,4Rsu xapaKTepHbrfi nepHOA H3MeHeHHs aCnUverprti H 3KBHBarIeHTHblx lIlH-

pun nuwult 6,43 cyr' [7], r'aoxno :r.afiru' qro HaK'loH ocu BpauIeHHg i cocras'nqer oKo-

no 45o. AaHHaq BerHr{HHa cpaBHHMa co 3HaqeHreru i - 40o, nonyqaeMblr"r cor.nacHo [1],

ecJIH npeAno/IoxHTb, rtTo ocb BpaueHHr 3Be3Abr napanneJlbHa ocn op6rrbl cHcreMbl.

B saxrmqeH a e cQop uy'ttl'l p yeM ocH oBH bl e pe3yJl brarbl'
L MeroAoM MoAenefi arvOcQep AJ1fl sBe3Abl c aKTHBH6E xpOr'aocQepOfr ( Boo A

HafiAenur CneAyrculHe 3HaqeHH,l eQ@exrrnxof{ reMneparypbl, ycKopeHH'fl cH'IIl'r

Prtc. 3. 3BonroqgoHxbre rpexH Ane 3Be3A c MaccaMH
0,9; 1,0 r l, I uaccu Coaxqa Ha [Jrocxocrx lgg - lg T36.

KpyxxoM orMeqeHo noJroxeHre ( Boo A
ZAMS coorsercrByer ryraBHon nocJreAoBareJrbHocru

HyJreBoro Bo3pacTa

Apyra (paccrorHHe MexAy HHMr,t CoCraB-
JIfl eT OKOIO 3 I aCrpOnOr"rH r{eCKOri eAH Hr,r r{br,
ct',t. [1, 7]), u o6r',ren BerrlecrBoM Mturo Bepoc-
TeH. MoxHo npeAnonoxHTb, qro y MeHee

MaccHBHOr KOMnOHeHTbT B ACne4CrBIre ile-
peMerrrrBaHng H ,qocraroqHo Bbrcoxofi reu-
neparypbr y ocHoBaHhr KoHBeKrHBHofi BoHbr

(6oaee 3. 106 K) npon3orlno 3Hat{HrerbHoe
yMeHbIIIeHne [qBepxHocrHoro JIHTI4t' B ro
xe BpeMfl, 6oaee MaccHBHa.s I(oMnoHeHTa A,

crpyKTypa KoroTofi BcneAcrBHe KaKI'lx-JIH-

4,r
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napar..rerp I B'enxqnxa lapav"rp I Be.nuurrra

lg l'ltM6
lg /l//?6
lg LtLo

-tJ,022
0,1 59

0,169

MtMo
/i//?o
ulQ

0,95
1,4

1,5

rqxecrH H MhKporyp6yaenrnofi cKopocrr4: 7'a = JIQQ+100 K; lgg = {,1+6,2i\,=
= 0,5+0,5 xr'a/c.

2. Hartgenu coAepxaHxq 25 LneueHroB. XHMHqecKhft cocraB arMocQepbr I Boo A
Arfl 6onbrxHHcrBa oJreMeHroB 6,nH3oK K cocraBy corHeqHoft arMocoepbr. O6HapyxeH
Ae$lu,thr vtrrptfl h uHpKoHHs, Bo3MoxeH AeQHuHT cKaHAHs t4 TATata. Kax oxa3alocu,
B arMocQepe sBesAbt ( Boo A HeMHoro noBbrureHo coAepxaHre 6apxn H HMeercfl H3-
6urTox peAr(o3eMenbHbrx oreMeHroB, cocraBrrrourrtr Alge - 0,77 dcx no orHoueHno K

Colnqy, h noATBepxAabrrIHr, npeAnonoxeHHe, cAenaHnoe s [8].
3. l'lo4raepxAeHo BbrcoKoe coAepxaHAe tAlAn o arr,locSepe KoMnoHeHrur A,

h36btroK JtHTtls no orHoueHxn x CoaHqy - l,0dcx. Paslrqne B coAepxaHvlflx J't,4TL4e
a arvocsepax KoMnoHeHT, onpeAeneeMoe no no.nyqeHHoMy HaMr4 BbrcokoAHcnep-
cr4oHHoMy MarepHany, n peBocxoAHr 2,5 nopa4xa.

4. Bttnonnena oueHKa 3Bo.nouHoHHbrx napaMerpoB KoMiroHeH'r cHCTeMbr ( Boo, co-
rnacHo Koropoi Macca KoMnoHeHTbr A cocrae,nser 0,95 M6,paguyc 1,4R". Be.nxqr.lna
npoekur4H cKopocrr BpaueHh, ( Boo A Ha Jryq speHlrc paBHa 8 xvlc.

An'rop 6aaroAapur H. Xyoeear.rna 3a no.[e3H[,te o6cyxAeHHq.
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o [oJItoBPEMEnHoli urpnMEHHocr]I
Be-38E3,(bI IAMMA KACCI4OTIEI'I

ilO I{ABJITOAEIiI,IflM B BMA}IMO,I OETA'CTH CIIEKTPA

T.C. falxulla

npoBeAeH aHanH3 npool,lnefi SMHccHOHHbrX nHBHfi BOAopoAa B cnekrpe Bc-saes4u lCaS no I z-rerHeMy

qrx.ny xa6.nloAer.afr c 1977 no 1989 r.
BbtrBJteHHHe 3akoHoMepHocTH B H3MeHeHHsx orHocrreJlbHon HHTeHcHBxocrx tpxolero8oro H kpac-

HOnO XOMnOHeHTOB 3MHCCHOHIILIX JIHHHft BOAOpOAa llU,ullg,B H3MeHetlHtx nyqeBofi cl(oPocrH',

OnpeAeneHH6ft nO 3MHCCHtt B Ma(uhMyMq nnrEnuhuneuln, i's HSfieXexHX $O-pUu 3MHCCHOHHOTo npO'PH'1;1

H;:il;;; ;;.yi drrro HHrepnpergpoBaHbr B paMKax rynore3u aBofiHoft Be-sserAu c peHrreHoBcxHM

HCTOqHIKOM, Haxotrglll1Mc, s Op6xra1rroM ABHyeHHX aOxpyr Be-Sse3Abi C XBailHnepHoAOM Oxgno

qeTHpex neT.

oN THE LONG-TERM VARIATIONS OF Be-STAR TCAS IN THE VISUAL REGION' Dv

,l'.5. Gatkina. The analysis of hydrogen emission lines profiles in the spectra of the Be-star lCas for over

l2--yearc of observations (from 1971 to 1989) are presented'

The re'ealed character in the variation, of r"l"riu" intensities of V and R components of the emission line

H61 and Hp, in the radial velocities of the sharp emission comPonents and in the variations of the }lo

"mi..ion 
line profiles could be interprered in the frqme of hypothesis of the binary Be-star with thc X-ray

sources orbiting around Be star with period of about 4 years'

BucAetlttc

3a nocnernlre ABa AecflT\4ne'rn AocrHrHyr onpeAeJreHHblf nporpecc B H3yqeHHI''

Be-SseSA. OH CaqSaH, npexAe BCerO, C paggnpeHHeM AHana3OHa HCCJIeAySMOTO CneKT-

pa oT AaneKoro ynLrrpaSno.ne'ra Ao nHQpaKpacHofi o6nacru, c npOBeAeHHeM KoMn-

,U*Cn"r* Ha6nlOAeHI4fi (QOrOverpNqeCKHx, CneKTpaJIbHblx, nOIqpHMeTpI4qeCKHx) HH-

AriBHAyaJIbHbtx O6beKTOB, C nplrMeHeHHeM 6Onee qyBCTBHTeIbHOfi npHeMHOtr anna-

paryp;r c BbrcoKofr AHcnepc6efi, c BblcoKHM orHouJeHHeM cHrHaJI/lxyM H Ap.

OAHaKo, HaqaBUHecJd B 7O-x roAax Ha6roAeHHs B Aa,rreKotr ynbrpa0HoJleroBoli H

peHTTeHOBCKOtr O$nagT.flx CHJ-IbHO yCJIOxHhnH npeACTaBneHL4n O 3Be3AHblx aTMO-

iqepax B pesynbraTe oTKpbtTr1fl 3Be3AHoro Berpa, xpoMocQep H KOpoH Bo Bcex

Knaccax 3Be3A paHHHx cneKTpa,nbHbrx K.naccoB. Are Bc-eeesA ct4TyaqH.s eule 6onee

cJroxHafl. Ilpxr'repHo Ao 60-x roAoB BHeQorocQepHat o6nacrb (vtJtvt nporexeHHa,
aTMoc$epa) pacnqsHaBaJlacb no nprcyrgrBrro B cneKTpe 6anbMepoBcKnx 3MHccH-

OHHbrx JtutlJ. @n3Hqecxre xapaKrepnCTHKl4 HapyxHOl, aTMoCSepH, OrrpeAe,eHHble

no BHAHMofi o6nacrr cneKrpa, noKasbrBanli HeBbtcoKHe cKopocrr'l (He 6onee 100 xt'tlc)

H 6onee HH3Kylo, qeM B oorocQepe, noHusauHro. 3rH AaHHble cHJIbHo KoHrpacrHpylor c

xapaKrepuCrHKaMH, xoropble o6napyxuaaOTCt B ynbrpa$HOJIeroBofr H peHTreHo-

ecKux o6racr8x. Oga3antct, qro Ha6noAareJlbHbte AaHHble H3 pa3Hblx o6nacrela

cneKrpa TpyAHo cocTbtKoBaTb B paMxax 'roil uJtvl Apyrofi H3 npeAnaraeMblx MoAenefr

tT:;:irr"rbHbre 
Ha6rloAeHHr HeKoropbrx Be-sserA B onruqecKoM u ynbrpasrao-

.rreTOBOM AHana3oHax CneKTpa, npoBeAeHHble AOa3OH H Ap. Il], npuBOAflT K 3aKJ-l]O-

qeHyn, qTO HMeprcfi ABe O6naCrH Boxpyr Be-SseaAH. flepnax - 3TO npgT'flxeHHag

(HSCKOJTbKO 3Be3AHbtx paAHycoB) nJtoTHa, H xO.rloAHae (104K), Co cKOpocTtMH no-

psAKa coTHH KHnOMeTpoB, xoHuenrpl4pylouascq K- SKBaTopI4anbHo, IIOCKOCTh.

Bropaa - pacunpflloqe-ecq ropflqee o6raxo (105-106 K), pacno'noxeHHoe 6arxe x

QorOCSepa H Ha 6onee BblcOKHx lul4porax, CoAepxaqee SJIeMeHTbl 6onee BblcoKo'

CreneHH HOHH3aUHH Co CKopocrrMH 6oJree 1000 xt't/c'
9ro6u ngHqrb npHpOAyBe-SaesAut, CTpyKrypy H KHHeMaTHKy O6onOqeK, HyxHbl
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AnHTeJrbHbre prAbr HadnrcAeHHfi, no Bo3MoxHocTH oAHoBpeMeHHbrx B pa3nHr{Hbrx 06-
.nacTr{x cneKTpa, H napannenbHbrx ooToMerpHqecKHx, cneKTpaJrbHblx H noJrspH-
MeTpHqecKHx. HapqAy c Ha6nnAeHl,/,er./.V B ynbrpaoHonere, peHTreHe 14 paAHo-o6-
nacrrx, oco6o BaxHbrMH An, Bc-3BesA ocraKlrcr Ha6nmAeHHfl B BHAHMofi o6nacrH
c[eKTpa, nocKoJrbKy rolrbKo oHH xapaKrepH3ylor caMo flBJreHHe Bc. Ha6lpAennr Be-
3Be3A B yltrpasnolere H peHTreHe nor(a3brBarcT TaKHe xe XapaKTepncruKu, RaK]y, AJrfl,
HopManbHbtx 3Be3A rnna B.

tr4ues oro B BHAy, HaMH cAeJraHa peBHsHr ArHTeJrbHoro oAHopoAHoro prAa
cneKTpiurbHbrx na6.nroAeHnfi KnaccHqecKofi Be-ssesArr YCaS s BHAHMoT1 o6racrH
cneKTpa, npoBoAHBruvlxcf c 1977 no 1989 rr.

L. Ha6.ruoqcunr TCaS n 1986-1989 rr.

OceHsrc 1986 r. 6uar npoAoJrxeHbr Ha6rroAeHHs 1CaS, nauarue a 1977 r. Pe-
3yJrbrarbr Ha6npAeHHfi, rpoBeAeHHbrx Ao lg86 r. HgJroxeHbr s [2-5]. Kax u panee,
Ha6nEAeHHr c 1986 r. npoBoAnnncb Ha I?Z}-MM peQneKrope KAO c 4xcnepcnrvu 14
A./vr*.r a o6racrn i"1,370H950 A tsr cn.) H 31 ATvM s o6nicru Ha (61 cr.i. ,Aannr,e
Ha6lnAennfr npxBeAeHbl e ra6r. 1.3.qecu - Aara, BpeMfl na6lnAenui (UI), o6nacru
cneKTpa, qlrcno cneKTporpaMM ga KaxAyro Hovb. Bpeun oKcno3HrIHH gla odnacru Ho

1986 r.
9,09 2d44^--21h36

21 56-22 26

22 32-23 00

14.09 20 33-21 34

2t 47--22 11

22 20-22 47

17.09 19 59-21 32

2t 4G-22 15

22 17-22 3'7

21.09 19 58-20 45

20 58-21 28

2t 42-2t 58

24.09 t9 40-20 28

20 44-21 30

2t 38-2t 50

29.09 t9 49-20 36

20 54-21 32

2l 36-22 0t

24.10 18 17-19 05

19 2U-19 59

20 02-20 08

Hd

1,1,4400-5000

1,1,3800-4500

Ha

11,4400-5000

I13800-4500
Ha

IL4400--5000
II3800-4500

Hd

il"450G-5000
),1"3 800-4400

Hd

ttp
1.1.3 n00-4500

I t,,

1.1.4400-5000

11.4000-4700
llo

I14400-5000
).1.4000-4700

6 ll.ll
a

3

9 16. ll
2 18. lr
3

9

2 1987 r.

2 22.09

6
a

3

6 26.09

2

I

6

2 l98t) r.

2 21.09

6 27.Ot)
2 25.10

I

17 4:-18 ztl
18 42-19 02

19 05-19 20

17tt24m_1ghg1n

16 57-17 17

t7 27-17 47

17 49-18 03

21 40-21 57

22 11--22 3r

22 34--22 41

22 43-22 48

19 45-20 20

22 1l-22 14

21 t4-21 30

21 40-22 00

t9 4t-t9 47

20 12-20 50

2t 15-22 t5

22 46-23 05

Hd

L1,4600-5000

1.1.4000--4700

Hd
Ha

1.L460G-5000

1"tu4000--4600

Hd

1,1,4600--5000

1,I3850-4550
1,t114300-4750

Hd

Hd

1I4200-4700
)17\37 50-4460

Ilo
llo

l)"5500-6750
)"1"3750-5000

6

I

2

5

4

1

)

3

1

I

I

5

I
)
)

I

)
4

2
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PHc. t. npoOHrH 3MHccroHHoA ttl/.]F,Hu HoB cnekrpeTCas a 1986-1987 rr'

cocraBrqroorZAo5ut'tH,aannll11u)')v3700-4500A'coorBercrBa{Ho:l?-l7u
4_6.vt,ttt.Cnexrporpavrruo6pa6aTblBaJ[Hcbnopaspa6oTaHHofipaHeeMeToAHKe,
onncanuoir s [4!.

O6rurfiBH,qcneKrpalCaSepaccMarphBaeMbl''nepHoAna6lpAenufiHenoKa3blBaJt
pesKr4x H3MeHeHHfr B cpaBHeHH,n " 

np"a"'ayq,M, ioau'n' Ilo-npexneuy nan6olee

cnlbHafl SMHccH, na6rrroAalacb B rHHHqx BoAopoAa Hon Hp l4trencnaHocrb ee B

Jrylt|Ilvl /1sx (pnc. 1) npeBbtrxana ypoBeHb KoHrHHyyMa or 3 AO 5 pas u B ltLt.ti,]/lhl llp (puc'

Z)_o,l,5Ao2pas.C.rra6utfi,cnaeulenHblfiBKopoTKoBoJIHoBytoo6aacrsKoMnoHeHT
Ha6roAarcc , n^^ni"'-ii, i' i n n n geIl, 5816. HHreH,asHocrr Ltx x ypoBHto

KoHTHHyyMaHenpeBbluallal,?_|,3.lluuufl,H6na6lro4aJlacbKaxcna6agAe[peccl4q
KoHT!4HyyMa.3anlcylnuautlHTnH6(pHc.3)noKa3brBar,TIuHpoKHea6cop6qroHuue
*o?lX'urono 

Ha pt4c' t H 2, npoQvtttv ,,vl.vlfi Hou Hp H s 1986 r'r s 1987 r' acHM-

MeTpHqHbl,cAoBonbHoKpyTbtMQuoleroasruKpbl'/IoMHnJIocKHMKpacHblMKpblnoM,
6o.nee qeTKo aCHMMerpHfl sltAH& na npOtpnneilp t^ncnePCvtfl 14 Alrtn"rl Bepuuuur
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PHc. 2. npo$Hrrn 9Ml{ccHoHHoR JrtlHrr HB n cnexrpe l Cas B 1986-1987 rr.

npo@r.nefi LIon Ltg AoBoJrbHo y3KHe, cMeuleHbr B cropoHy Koport(Hx aoaa. llJrpnna
sMHccH14 B JlviHvlri IIoaa.ypoBHe KoHrr4HyyMa cocraBJlter npuMepHo 1000 xvlc, a y

trv1viH //p - 500 + 600 xvlc. IloayunprHa ru1vtvl /'/o noxasstaaer H3MeHeHuq ot Zl0

ao270xu/c.
B ra6n. 2 u 3 npuseAeHbt oqeHK[ napaMeTp6B SMt4cCHOHHblx JTHHHfi LIou Hg, no

nOprAKy C1OI6UOa, OKBHBaJIeHTHafl IUHpI,tHa fWr(A)), HHTeHCHBHOCTu QrOaerOBoro
(1y) u xpacnoro t/nlxoMnoHeHroB, Hx orHolueaue(vllil, nonylrrpxHatLlY([l!)1, uHpHHa.

B Kpbrrbrx ("8"), a TaKxe ptn I'l , - nyt{eBa, CKopOCTb (yr) B MaKCHMyMe HHreH-

cr4BHocrx aMHccHH, A Anfl //p - PaccrosHr4e (A(y-R)) vex4y cepeAnHaMh V- n R-

KOMNOHEHTOB,
Ha pnc. 4 noxasanur H3MeHeHh, nyqeBoltr cKopocrH, onpeAereHHofi H3 h3MepeHHh

CHJrbHbrx 3MHCSI4OHHbtx KOMnOHean tuttvtf't //,, {rOvxr), /lrtxpyxxu), HCIA5876 trpe-
yronbHHKH), H H3MeHeHHe 3KBHBareHrnofi urrprnbr 3MHCcHH B ttuHtt4 l/o. O6pauaer na

t6

/t2

-6



-// -5 5 // '-// -l o

PHc. 3. npooHnu ll.u1rlr l'lru Ll6 a 1986 r.

ce6.s BHHMaHHe xoA H3MeHeHil, vrno ttvltvlvl 1-1o c 1986 no 1989 r' 3Aecb BHAHM' KaK c

1gg7 r. cHrrbHO BO3pOcno cMelqeHHe MaKcHMyMa HHTeHCHBHocTH SMHCCHH B ttVlHVU flu

B KoporKoBorlHoByp o6nacru cneKrpa (or -30 KM/c B 1987 so -?9.IY/:i l:Y )."n?',
3TOM Bo3pocna u 3KBHBaJreHTHafl IIIHpHHa SMHCCHH A Flo-nuttuu oT 30 AO 4U A'

Cpaannnaa xoA H3MeHeHug vr no pa3HbIM IluHAflM e 1986 r., MoxHo oTMeTHTb, t{To

cKopocr,, onpeAereHHbte no HriH"r, HgMeHsrcTct co BpeMeHeM oAHHaKoBrtu o6-
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Pnc, ,1. Hluexeurg nyqeBon ct(opocrr, onpeAeneHHofi no c[JIbHuM 3MIccHoHHbIM xoMnoHeHTaM JtHHHfi

Ha(h, H\A n He I1,5876 (3) - sepxxrn qacrb pl{cytrxa - H H3MeHeH[, lKBraareHrHofi ttrHpHHbI oMHccItH

B JTHHHH Ho (xHklrar noJIoBHHa plcyHKa) 3a BpeMt xa6lpAexufi c 1986 no 1989 r.

Ta6autta 2

llapamctpr,I )Mxcclltl lrnnx H61

?o

4t

60

EO

o
wrri

t0

JO

/o

1986 r.
9.09

cpeAHee

14.09

2446...
683,369
683,37 5

683,376
683,392
683,397
6 8 3,400

6tt tt,360
68tt,364
6 8 ri,3 67
68 8,37 8

688,38 I
688,384
68 8,392

3,12
2,88
3,65
4,18
3,29
3,53

3,44

3,41
3,liri
4,10
4,00
3,15
4,00
4,24

l,45
l,59
1,40
I,52
t,52
l ,65

t,52

I,5tt
1,55
I,60
1,52
I ,81
1,46
1,65

rt29
891

1099
92r
1040
1010

1015

921
1010
84'7

891

802
802
668

26,4 4,53
21 ,2 4,59
27 ,2 5,10
35 ,7 6,35
29,1 5,00
32,8 5,82

28,7 5 ,23

28,9 5 ,47
31,0 6,00
3 4,0 6,56
32,5 6,l0
28,3 5 ,7 I

30,7 5,82
34,1 7,00

282
252
252
275
282
267

268

223
238
223
267
aaa

238
2t8

-iu
-49
-42
-3 I

-42

t4
-42
-50
-JO
.-40

-47
-41

Aara JD wr,A Jy Jp JylJ p L,c{/ B vr,YMlc
(G"*)



T a 6 r u \a 2 (npogolxerrre)

cpeAHee

r 7.09

t'7.09

a

cpeAHee

2r.09

cpeAHee

24.09.86

cpeAHee

29.O9.86

29.09

cpeAHee

24.1O

24.10

cpeAHee

11.11

68 8,395
68 8,399

69 I,336
691,341
69 I,346
69r,370
691 ,37 5

691,379
691,392
691,394
691,397

695,336
695,340
695,344
695,356
695,360
695,364

698,323
698,328
698,333
698,344
698,349
698,352

'103,330

103,333
703,339
703,350
7 03,354
703,35 8

't28,266
'728,27 t

728,276
728,287
728,290
728,295

7 46,244
7 46,248
7 46,253

4,47 3,18
4,1u 3,00

4,t2 2,82
4,70
4,00 2,95
4,41 3,35

4,31 3,06

1,tt3
l,85
I ,68

I ,68
1,97
2,06

I,53
I,82

193
193
252
208
223

208
193

208

210

I,76 223

l,61 252
I ,72 252
I ,n6 178
t,75 223

208

1,74 223

1,43 252
I ,51 262
1,63 252
1,49 267

1,53 282
1,50 252

1,52 261

1,82 223
I ,63 267
I,39 267
I,44 282
1,50 282
1,46 238

I,54 260

t,41 252
t,39 252

1,46 252
238

.1 ,36 252
1,32 282

255

r,49 223
1,45 252
1,46 252

36,2 1,12 4,06
35,2 7,06 4,00

32,4 6,32 3 ,88

49,6 I,59 5,23
50,5 9,59 5,18
55,6 9,59 5,70
51,5 10,4'.1

45,5 8,59 5,10
57 ,0 l 1,00 5,59
43,r 9 ,23 4,47

46,8 9,20 6,00

49,9 9,66 5,32

38,'t 'l ,76 4,41
3'1 ,4 7 ,41 4,59
40,t 7,70\ 4,4'l
35.4 7 .65 4,12
40,3 7 ,95 4,53
36,6 ',l ,90

3 tt,l 1 ,'73 4,42

23,1 4,7t 3,29
22,1 4,47 2,82
21 ,O 4,41 2,71
23,2 4,47 3,00
20,8 4,41 2;88
18,0 3,88 2,59

21 ,4 4 ,39 2,8 8

18,8 4,18 7,29
29,8 5,35 3,29
r7,0 3,76 2,7r
I 9,1 3 ,82 2,65
I 7,8 3 ,88 2,59
19,0 4,12 2,82

20,2: 4,1tt 2,12

1,75 223
1,76 208

1,63 231

772 -50
698 -42
823 -44(8)

+)

891 -34
95 I -31
1054 -40
906 -39
921 -49
921 -38

-41
_32

891 -26
934 -37(9)

+)

95 l -46
832 -45
921 -25
802 -41
802 -30
698 -34
834 -3:t (6)

+3,5

936 -48
965 -43
876 -36
1040 -25
891 -37
862 -44
928 -39(6)

t3
862 -42
862 -21
1054 -41
817 -32
817 -30
728 -20
857 -3 l (6)

!4
862 -31
713 -33
862 -27

.832 -26
847 -28
891 -25
834 -2tt(6)

t1
-30
-19
-40

20,9
l8,tt
20,9
26,1
18,8
23,0

21 ,4

24,9 5,3 5 3,59
22,2 4,76 3,29
24,5 4,82 3,29

861
832
965

38



Ta6n n:g'a2 (oxorruanue)

Aar^ | JD W,,A Jy JR JvlJn at B vr KM/ C

(J,*r)

cpeAHee

16.1 I

cpeAHee

18.1I

cpeAHee

1987 r.
22.09

cpeAHee

26.09

cpeAHee

r989 i-.
2t.09
2'7.09
25.r0

cpeAHee

29.1 0.89

cpeAHee

7 46,262
7 46,266
746,270

7 51 ,229
7 5t,234
7 5t,238
7 5r,247
7 5t ,250

7 53,209
7 53,214
7 53,2t 8

7 53,262

2447 . ..

061,407
061,41I
o6t,4t 4

065,326
065,332
065,33 5

065,343
065,346
065,426

2447...
79t,324 \
797 3s4 I
825,296
825,302

829,255
829,259

23,1 4,71
22,9 5,24
20,0 4,41

22,9 4,88

3t,9 6,12
, 25,9 5 ,24
25,7 5,41
25,5 5,35
27,2 5,59

27,2 5i,54

24,5 4,82
25 ,5 4,88
24,7 4,7 6
26,5 5,3 5

25,3 4,95

3,29 1,43
3,59 t,46
3,29 I ,34
3,39 I ,44

4,00 1,53
3,29 I ,59

4,1 8 1 ,28
3,35 1,67

3,69 I ,50

3,24 I ,49
3,47 l,4t
3,29 I ,45
3,88 {1,38

3,47 I ,43

'143 -t7
758 -42
728 -25
8r4 -30(6)

!4
995 -36
906 -28
965 -41
891 -30
951 -42
942 -3s(5)

!3
936 -27
95t -43
891 -26
847 -38
906 -34(4)

*4

27 ,8 5,30
27,0 5,35
28,9 5 ,45

27 ,9 5,37

31,2 6,20
28,5 5 ,7 s

33,6 6,85
24,7 5,20
28,8 5,80
28,0 5,70

29,1 5,92

30,5 6,1

7 ,10
38,6 7,08

4t,3 7 ,09

36,2 6,70
42,8 7 ,92
39,5 7 ,31

tJ,

tjo r;
4,48 I,53
3,40 .l ,53
4,20 I,38
3,80 I,50
3,92 I ,50

4,0 . 1,52

5,60 I ,27
5,15 1,37

5,38 I,32

5,20 t,zg
5,35, r,48
5,28 . r,38

892 -71
I 190 67

1040 -69

252
208
238

238

238
223
208
208
238

223

233
254
268

248

231
246
216
238
238
253

231

246

l 340
tt20
985

I 148

1040
925
1040
1120
925
1040

1015

895

1210
1 040

1125

-;
-32

-30(2)

-26
-34

-3 I

-36
-27

-3 r (5)

fl.

-60(3)

-7t
_'t 4

-t)

,(a

252
282
267

263

290
245

26't

253
a<t

252

3S



Ta6auqa3
flapar"re'rpr,r ou tlccu r I{p

9.09.86

r 4.09.86

17.09.86

21.09.86

24.09.86

29.09.86

24.10.86

ll.ll.lJ6
,18.11.86

1987 r.
22.09.87

683,422
0,434

68 8,417
0,427

691,417
0,427

695,382
o,392

698,37 5

c,390
703,382

o,392
128,312

0,326
7 46,285
7 53,229
2447 . ..

6l,43 1

1,99
2,21
2,83
2,55
2,49
2,90
2,69
3,42
2,61
2,60
2,45
2,32
2,20
2,0'l
3,9:
t ,7l

2, {,t u

1,64
1,63
I,80
1,90
1,93
I,95
1,80
1,9'l
I,70
I,80
I,65
1,73
I,72
I ,70
I,n5
I ,61

I,tt5

1,26
1,25
I,30
I,32
I,40
1,40
1,34
1,45
1,29
I,32
|,34
I,35
I,30
t,34
I,55
I,32

l ,45

I,30
l ,31
1,38
|,45
1,38
I,40
1,34
1,36
1,32
I,36
|,23
I,28
I,32
I ,27
I ,19
I,22

I,2'l

145
136
145
94
145
r62
130
179
145
153

128
118
t28
128

3 00:
l2tt

247

505 161

538 170

470 170

453 170

478 170

445 205
430 162
462 162
480 170
515 180

525 t70
455 154
430 110
375 16l

4o2 t54
462 136

128510

pa3OM, HO HMeKIT pa3ltnqnfl nO BeIHt{HHe: //, nOxaSllBaeT 6onbuJee CMeqeHHe B CTO-

poHy KopoTKHx BOJTH, qeM ly'a, R TO ><e BpeMe nyqeBa, cKopocTb, onpeAeJleHHas no

tlou llroxasbrBaercq B npornBo+ase c vr no nHHHH Hel.

Aeniru KaxHe-JIH$o BbtBoAbl Hs Ororo Kopgrl(org pfl.qa Ha6JrOAe5ly,il HaM npeA-

CTaBrrreTCfl npexAeBpeMeHHblM. KOpOrxne peAbl Ha6nxlAeHVrt TaKHx CuJtbHO neKy-

nspHbrx o6texroe, KaK Be-3Be3Abt, l'pyAHo HHTepnperhpoBarb B paMKax KaKoll-nH60

H3 npeAraraeMblx MOAe,fleil.

2. O6cyxqctlllc pc3yJlh'ra'roB lladrloAcllrli TCaS
:a 12-.rrc'ruxri tlrKr c 7977 tto 1989 r.

Cavofr np!4Meqa1'e71bH6fi 9CO6eHHOCTbIO BC-SB,eSA B BHAHMOfi O6taCru CneKTpa

aBrflercfl nepeMeHHocrb orHocHTerbHofr HHTeHcHBHocTH 0HoneroBoro H KpacHoro

KOMnOHeHTOB oMHccHottHblx .IlHHt4B BOAOpOAa, KOTOpa, AO CHx nop He nOJIyqHJIa

ol]Ho3Haq Horo 06 bscHeHHe.

HMeqoAHopoAHbIfipflAcIIeKTpaJIbHblxHa6JIrcAeHrilCaSea1r2net,MbInonbl-
TaJIucb BbI.qBHTb Bo3MoxHbIe 3axoHoMepHocTH B noBeAeH}4H lMHccHH, ee ocHoBHblx

napaMeTpoB (oTHocHTeJrr,Hofr HHTeHcHBHocTH sroneroaoro (y) H KpacHoro (R)

KoMnoHeHToB SMHCCHoHHblx ttHHVlil ll su Hp' ryqeBofr cxopocTl4 KOMflOHeHTOB

3MHCCHOHHbIX aunrft B I\raKcHMyMe HHTeHCHBHOCTH H BblcKa3aTb cyxAeHHq no Hx

HHTepnperal-[Hn B paMKax kaKoE-nH60 H3 npeAnaraeMblx MOAeJIe''

cleAyer orMeTHTb, LIro ,qo cHx nop B nHTepaType He BcTpeqaJIHcb aHaJIH3bl CrpyK-

Typbr SMHCCHOHHbTX npo$naefi /rvfilvllt BOAOpOAa B cneKTpe lcaS' xoropbte noKa-

si,"arn 6ur nocae,(oBarerbHo xapar(Tep Hx nepeMeHHocr6 Ha AJ'tl4TeJ'lbHoM EHTepBane

BpeMeHh.
Ha pxc. 5 npHBeAeHbl HaH6onee xapaKrepHble npoaDHn[4 3MHccHoHHoh tuauu l'1,

Anq Kax,(org ce3oHa Ha6nloAeH6fi c lg77 no 1989 r. 34ecs npexAe Bcero o6paqaer Ha

ce6qBHHMaHHenepeMeHHocrbQopvurnpooHn':oracHMMerpHqHoroccH{bHblM
40
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z/. ot Bt

24 77. A.7 ?2. /2. B5

22.72.8/

22.72. B2

zl,)fr-// -/3
PHC. 5. npoQHnH 3MHCCHH B Ha-tlHHHA B pa3l{bre ce3ol{6r Ha6noAeHHff c lg77 no Iggg r.

Y3KhM 3MHCCHOTIHbIM 
'APOM, 

CMEU{CHHt'IM TO B KOPOTKOBOJIHOBYIO, TO B ANHHHO.
BOnHOByIO O6.naCrn CneKTpa, 4o npoQr,r-rrefi c qerxori AByxKoMnoHeHTHOli CrpyKrypoh
H C ryflonoo6pasnofi, hJr[4 noqrH rlnocKoti Bep]xHHor 3Aecu xe MoxHo nocneAo-
BareJIbHo npocneAHTb 3a H3MeHeHHeM orHocHrenbHorl HHreHcHBHocrH or Vli? > 7 tc
29 oxradpz 1980 r.) x vlR < I (16 cenrq6pn 1982 r.). B reqeHHe rpex MeccueB (zg
cenr.a6pn 1981 r. - Zl AeKa1ps 1981 r.) npoH3otlJlo H3MeHeHHe crpyKTypbr BepunHbt

41



Ta6auqa4
Jlylcrrtc cxopocTlt, oflpcAqrrcfltrt rc no 3Mr|CCIfOtr[brM XOMtrOtrGtrTaM JIHII,IH

1986 r.
9.09. 86
i 4.09.86
17.09.86
2 I .09. 86

24.09.86
'29 .O9.86
24.10.86
l 1 .1 1.86

-66(2)
-62(1)
-7 4(2)

-87(2)
-e2(2)
-r1r,

-80(2)
-e3( l )

-se(2)
-6s(2)
-68( r )

-se(2)
-60( r )

-66( 1 )

-100(2)
-121(r)

_71

-71(l)
-u1,,

-40( I )

-'7 4(1)

16.11.86
18.il.86
1987 r.

22.O9.87
26.O9.8'l
i989 r.

25.1O.87

-7 4(r)
-82(2)

-67( r )

-uu<rl -
-62(l) -91
-6r(3) -7s(l)

Hcltr5876 x HI(II^J tt 116)

Aara vn xM/c Aara vn xM/c

15876 H\ !lt 1.5 876 H^t i/6

Ta6nuqa5
Jlylcuue cxopocrn lCaS rt rtncpcnrri clrculcnufi lta1orMylra rl['lcllc1Illrroc'l'fi lfittux //g

Aa'ta

1,977 r

7.O9

8.09
9.09
10.09
15.09
r 8.09
21.09
i0.10

30(3)
13 (3)

24(4)
2s(4)
13 (3)

26(2)
ls(3)
36(3)

1979 r

30.01

17.09

18.09
28.O9
79.09
l.l0

_69

-32(s)
-6s(4)
-54(6)
-s3(8)
-s7 (4)

r6<2)

-16(6)
-21 (1 )

-10:(2)
-32(4)
-t2(3)
-s(7)

-2o(2)

l 985-
1986 rr.
17.09.8 5

21.09

23.09
28.1 0

30. l0
9.1I
2t .11

24.t I

lo.12 -ll.(11)
22.12.85 -10*(8)
22.0t.86 -25(3)

t .o2 -51(4)
4.o2 -46(3)

17.02.86 -59(3)

fl 3Mepff ,racb i:epeAnxa ru nx x

npoQnlx. floxoxaR KapTHHa B H3MeHeHHH cTpyKTypbl BepIUHHbl nposHan nunuu Ilo

unAnu u npt4 O6parnofi cMeHe oTHocHre.IIbHoE HHTeHCHBHOCTH VIR or < I K > 1 (21

ceHrs6pq - 21 non6Ps 1985 r.).

Aaaee 6uan rauepeHbr CMeg1eHHq CHIbHblx (pe3Kgx) 3MHCCHoHHblx KOM6OHeHT

nh1vrAHo n npoaranH3HpoBaH xOA H3MeHelHlHn HailAeHHOfi nyqeBofr cKopocTH BMecTe

{i r4sMeHeHHtMIl OTHOIUeuns VIR H IIHTeHCI4BHOCTH 3MHCC[4I4 R rrr:r,vlrx IIou tl9 CO

BpeMeHeM e 1977 no 1989 r. (ra6n.4).

Oqenxn nyqeBofi cKopocr6 3a 1979 r. (c I oKrqfipr), 1960-1982 rr' B3trbl x3 [3, 4], a

3a ApyrHe roAbl nonyr{eHbl BnepBbte H npHBeAeutt s ra6a. 2 u 5. flpuaeAeHHble s ra6.n.

5 3HaqeHHfl HCnpaBJIeHbl 3a BpaUeHHe 3eMnH, B CKO6Kax npHBeAeHO KOJ'IHqecTBo

ycpeAHeHHbrx oqeHox. Pesylurarsl H3MepeHHfi OTHocHTe.I[bnoE uHrencuenocrn v n R

KoMnoHeHToa, nyveeofi cKopocTH KoMnoHeHTa B MaKcHMyMe HHTeHCHBHOCTH H

HHTeHCIIBHOCTH sMHcCHl,l B JIHtlHex LIru I'lpC 1977 no 1989 r' noKa3aHbr Ha puc 6'

3AeCb npexAe tsCerO CneAyeT OTMeTHTb ua6lrOAaaury0cfl CHHxpOHI-tOcTb B H3Me-

HeHHflX OTHOChTenbHOfr !4HTeHCIIBHOCTH KOMnOHeHTOB [4 nyqeBoff cKopocrH KoM-

42

Aara



odEXtl
^oq-

f,rXFEOt(,o,
o4t5x$i

q.otr-r-
Ffos
N:E
{+ !i

^oLrlo

-o g3{=-s 6*
= 

x6
! i5
XT
TOY
l-
Eoi
oPxE EEE xc6 f I5 (E
trEt

E ;3trE{l
=0-
vooF EE
i o9o-=
d*AEtrxo-: EFE EsI iG
P ;.e9 E:,e Ec
-O-E Uf,
;Ea!eo-5 0EE t:
FE=
F4i 5E
ciiP 8EEOOE,i;
6rFolt:
ido

i'5EE EE ToAao
E E,E EEer;
-:Q, Ero=YE
d Eo I!E6orEttr

IN

[sN

INs
rslu

lNs
Is

lss
IN

lN*
lss
Ls\

N

Ss
,s

s
S*
SN
s
s
*sN

s*

R
N

\\\

N

s
N
Rs

,s
s
s

l, ,.,,-,.,1dr{t, , !l', '*,.,, r, a , -, ,.t:, oBJ$
r\\\\S:A \ \\N ENBBS-\S\--\ iBs=*\

!|' \

o

o
o

,
a

t
a

t
o

.t
a

, . aa'

a

a

a
a

ga

a
o

tta

a

a

f

oo

o

€

o

o
o
o

O6
o

ts

a

.l'*.
a

O6
o

60
o

tl
go
%

o

t

l'
a

af
a

o

aa
t

t'
o

a

i

ata
a

a

a.,l}.'
a

tp
o

t
o
o

s
o

3.

!r.
OO

o

a

a

a

oo o

i6
' aa

o

a

oa

a

''o o

.3 oo

.o

x.\h
.ol*

t'o

O

,

a

la

o.o

Oa'&!

o#'

oa

o

B
a

I d""



noHeHTa B MaKcHMyMe nt"reHcuuHocrn. 3a 12 net rpt,txAbt Met*racb orHocrrerbHa.s
xHreHcHBHocrb. v- n R-KoMnoHeHroB or vlR < 1 x VIR > 1 u nao6opor B

npoMexvrt(u rp€M€HH: Mex,qy 1978 r 1979 r., u oxrs6pe-,qexa6pe 1981 r. H MexAy

1981 N 1985 rr. flpr nepexoaeVIR or sHaqeHnfi 6onuue 1 x sHaqeHHflM MeHbue 1

npoHcxoAHT H cMeHa 3HaKa yr oT orpHUareJIbHblx gnaqeHnil K noJloxl4TenbHblM.

flpo4o.nxnre.rrbHocTb noJryqHKJIa MexAy AByM, nocneAoBaTeJIbHblMH 3HaqeHHtMH

Vln = t yBepeHHo Suxcrpyercf Ha yqacrKe I(pHBofi MexAy 1981 s 1985 rr. 3Aecs oHa

paBHa npHMepHo qeTbtpeM rOAaM. t{ro raCaercs npeAblAyqerO HHrepBarla, rO

tO"rraCrO [6] nnrenCnBHOCTx V- r'R-xOr"rnOHeHTOB CpaBH.nnucb K oceHH 1978 r' u,

TaKHM o6pasoM, HHTepBaJr MexAy AByMr nocneAyrct{HMu 3Hal{eHunuu VIR = 16ltn
npoAonxHTeJrbHocrbro Bcero rpH roAa, rorAa KaK HaqaBuufrcs rlutcn VIR > I c 1985

r. npo.qonxaeTct yxe qeTblpe rOAa, H paBeHCTBa HHTeHCHBHOCTn SUOIeTOBOTO H

KpacHoro KoMnoHeHTOB [OKa He Ha6n]oAaercq.
CnuxpoHnure uHKJlHqecKHe H3MeHelel,u,fl vr H orHoueHHnVlRuoryr 6stru noA-

TBepxAeHHeM ABOftCTBeHHOcTH Be-SeegAst lCaS, OrOxAecTBneHHOfi c peHTreHOBct<HM

HCTOT.THHKoM, c KBa3HnepHoAoM oKoJlo qerblpex ner.
Hsvenenu.s v, u vfR,noAo6nrre o6napyxennbrM A.l1' 1caS, na6anAa71$cb HaMH

paHee [7] y Be-eaesAur XPer, oroxAecrBJleHHortr c peHTreHoBcKHM HcroqHI4KoM, Arq
b6rrcnen6 nprpoAbr Koropbrx raKxe 6urao eutcxa3aHo npeAnoJloxeHne o .rlBofr-

CTBeHHOCTI,1 CHCTSMbl. TeOpernveCKH MOAenb AsOfiHOfi C KOMnaKTHbIM CnyTHxKOM,qne
,1CaS 6urna npeAroxeHa s 1978 r. Mapn6opoy H Ap. [8], HO oHa He 6una npnnara r3-sa

HeKOTOpbrx HeCOr.naCufi C Ha6IPAeHuflMn, OAHO H3 KOTOpblx - OTCyTCTBHe CTpOrOi

nepuoArt{Hocrn B H3MeH ennsx VlR,
Hau npeAcraBrrercq, qro npoBeAenHrry'r aHanH3 Ha6noAeHhfi lCaS n HHTepBaJre 12

neT og77-1989 rr.), BbrflBjreHHbte 3aKOHOMepHOCTH B H3MeHeHHex oTHocHTerbHoil

HHTeHcHBHocrh V- n R-xovnoHeHToB 3MHccHoHHbtx tnnnil BoAopoAa, ryqeBoi
cKopocTH SMHCCHII B MaKCHMyMe HHTeHCHBHOCTH roBopeT B noAAepxKy MOAenH,

npeAnoxeHnofi Mapa6opoy H Ap. Hexoroprte'Hecorrlacrfl MoAerH c na6rrcAen1g,fiMrl,

Taxpe KaK OTCyTcTBHe CTpOTOF [epHOAHqHOCTH B u3MeHeHHrx I{R n peHrreHoBcKofi

ABOftHOlt, MOryT 6url O6rrsCHeHbl MeHflPIIIHMCg BKJIaIOM 3MHCCHH H3 3OHbl, vl96vt-

3OBaHHOfi xOMnaKTHblM O6'beKTOM. HSseCrnO, tlTO y lCaS penrreHoBcKat 3MHCCHfl

[epeMeHHa H He BcerAa oHa npoflBJrflercfl. llpttvl,tHofi ee nepeMeHHocrr4 Moxer 6blrb

H3MeHSHEe gJIOT11OCTH MaTepHH e61lill'l Op6I4Tbl CnyTHHKa, ee 3keqeHTpI4t{HOCTb,

HaKJIOH K nJIOCKOCTH KOJIbUa (o60loqxn) BoKpyr Be-seesAut, a raKxe Harvqlyte noroKa B

cHcreMe. O Haruqnu noroKa (HnH HanpaBJIeHHoro Ag,rx.enufl BeqecrBa B cHcreMe)

MOxeT rOBOpIlTb TaKOfi Ha6nl6AaTeJruHufi Qaxr, KaK pa3nHqge B CMeUeHH51x MaK-

cHMyMa HHTeHCHBIIOCTh 3MHCCHH B ATIhHHOBO.IIHOByIO qacTb cneKTpa (B noIylIHKne

vlR<\ oHH He rpeBocxoAqr 40 xvlc) H B KoporKoBonHoBylo (3Aecb, KorAa vlR>l'v'
3aMerHo MeHr{erce or -20 AO -100 xr'alc). IIpuueM, 3aMeqaercq reHAeHuH's yBe-

ilvtr4eHl.n cMeuIeHHfl B KOpoTKoBoJrHoBylo odnacTb cneKTpa He3aAonro ao cr'leHil v/R

oT >1 K <1, xax HanpHMep, e cenra6pe-nor6pe 1981 r. lloxoxylo KaprHHy no-

Ka3brBaor H Ha6nKlAeHHq oceHl4 1989 r.
C'rporax nepHoAHqHocrb B H3MeHeHHrx orHocrTeJlbHofi HHTeHcHBHocrI4 V- n R-

KoMrroHeHToB oMr4ccHoHHbtx JTHHHfi B TaxHx cJroxHbtx cHcreMax c peHTreHoBcKHMH

HcTor{HHKaMfi, KaKu.Mu flBJ,rflpTcfl lCaS r,r XPer, uoxeT Ha6nE.IIaTbca "IIHIIIb B ToM

Cnyqae, eCJlH BKJIaAbt Or Be.SeelAbl H OT KOMIaKTHOTO O6beKTa nOCTO'SHHbl'

An" no.qrBep)i(AeHHr npHBeAeHHbtx paccyxAeH}lfi Hyxnu AarlbHefiuHe Ha0n0-

AelH]Hs Kax B BHAHMOfi, rax u s yaurpa$HoJ'IeTOBO, O6lacr.sx H H3yqeHHe cTpykTypbl

npoQxneri sMHCCHOHHbtx iluauh 3a AJIHTeIbHble xHTepBanbl BpeMeHn'

B 3aKI16qeHHe Bblpaxalg 14cKpeHHlolo 6laro4apnocrb na6opaHry H.H' flnopcxoi sa

noMoulb B O6pa6orKe MarepHana Ha6rloAeHHfr.
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CIIMEI,IOTITIECKAfl 3ATMEHHO-IIEPEMEHHAg 3BE3AA
CI CYc. UBVRI-OOTOMETPI{fl 1989 r.

T.C. Ee.nxrnrra

,_ npeAcraBJrexu UBVRI QoroMerpHqecxfie xa6apAexrs crudxornqecxon 3arMeHHo-nepeMeHHofi sBe3Abr
CI Cyg, BHnoJIHeHHHe B lgEg r. nonl/rreHxue AaHHbre coorBercrBJnoT H[cxoAsqefi BerBH oqepeAHoro
Ilrlpoxoro MnHHM]rua Ess-CyTOrrHLtX nepfioA,rqecl(Hx xo.ne6axrfi 6lecxa.

llpeAcraBreHa xpnBas oaecxa CI Cyg B I 965- I 989 r.
[IpoaHar]i3Hporaxa U-xpnaaa 6recxa c 1979 no 1988 r.

SYMBIOTIC ECLIPSING VARIABLE STAR CI CYG. UBYRI-PHOTOMETRY IN 1989, byT.S. Be-
lyakina. The results of UBVRl-photometric observations of CI Cyg carried out in 1989 

"re 
r"porr"d. 'ihese data

correspond to a descending branch of the next wide minimum of the periodic light variations (P-855.d25). The light-
curve of CI Cyg frqn 1965 to 1989 is presented.

The U lighr-cuwe of CI Cyg from 1979 to 1988 was analyzed.

B 1989 r. npoAonxeHbr u, b, v, r, i QorouerpnqecKne Ha6JrroAeHHfl CI Cyg Il]. Ilepnsre
H3 Hr,rx coorBercrBylor Qa3e 0,75 nepHo,qHrrecKHx Kox.edats.rfr 6aecxa <p = 855.d25 l2ll.
cepe4nua oqepeAHofo MHHHMyMa npuxo&|,rcn Ha zz oKTs,pr lggg r. 3,qecb L1 Aanee
@a3u erruncJreHbt, r4cxoA.fl H3 3neMeHToB cBeroBofi KpHBofi ynlnu l?1.

Pesyauraru Ha6npAeHHrl nepeveHHofi npnBeAeH:u K UBVRI-cncreve t4 y'BJrenrcs
qacrbro MaccHBa nonyr{eHHbrx HaMH MHoro.rreTHHX QOTOMeTpHqeCKHX AaHHbrX [1]. onra
NPUBEAEHbI B TA6NHI{E A HA Pl/,C. 1, rAE TAKXE HAHCCEHO HCCKOJIbKO U,B,V,R,I-
BeJrr,rqHH CI Cyg KoHua cesoHa lg88 r. [1]. tlo atarroryg c OoroMerpaqecxuMu
AaHHbTMH 1984 n 1986 r. [1] urrpHxosolt J]'uHAeA BocnpoHsBeAeH Bepo.ErHbrfr xo,q
KpriBoft 6necxa s U-no.noce B Ahana3oHe rpas 0,6-0,75.

JD
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V-I

59,58 4y% ty44
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Kax sraAuv, SOrOr'lerpuuecKoe noBeAenue CI Cyg a 1989 r., B OCHOBHoM, He OTJILI*

qaerc.fl or na6lnAerrHoro paHee s 1984-1987 r; HacrynrBUHfr MHHHMyt"t lullpoxtta. Ha
I-,R-,V-KpHBbrx (JD?447690-750)BHAHbt orHocHreJ'tr,Ho 6ucrprre $lyxryaquu,
o6yclouenHbre co6crBennoi nepeueHHoc'rblo xoJroAHoro KoMnoHeHTa. OAuaxo eclu
H HeKOTOpbre OTJTHqH.H. Bnepoue xopoluo BHAHa nrocKa, uacrn u-xpltsofi 6recxa
s6rusu $alrr 0,0. Eaecx nepeMeHHolz s U-noroce B ero BpeM.a aa0,^2 cla6ee no cpaB-
HeHHIo c npeAblAyuIHM MHHHMyMOt't 1987 r.

Ha puc. 2 nso6paxeHa kpnBar{ 6.necxa CI Cyg s 1965-1989 rr., nocrpoeHHar{ lto
H3BecrHbrM SororpaQnuecKnM mrru $otoeneKTpuqecKuNa B-eeruquuav. IIpn oroM 3a

ocHoBy B3qra xpuBas 6necxa nepeMeHHof 1965-1981 rr. [3] u AonoJIHeHa pesyJrbra-
rann na6lnAeHVll 1982-1989 rr. [1]. Taxnu o6pasor'r, MoxHo npocneAurt Qorouer-
priqecKoe rroBeAeHHe CI Cyg B Ter{eHHe nocJreAHHx 25 ter.3ror nepno4 vpesnrrvafiHo
HHrepeceH, [ocKonbKy a 1971-1981 rr. oua HaxoAHnacb e HaH6oaee aKTHBHoM coe-
roflHl1rl3a BC}o nOqrr,r BeKoByro rcropHlo Ha6nnAeHHfi.

Hs puc. 2 xopouo BHAHo, qro y3KHe MHHI4MyMbr, [osBHBIIIHecfl nocne Bcnbtuku
1975 r., no Mepe ocla6lenx.s o6ulero 6necxa nepvennofi craHoBtrcq MeHee r.ny6o-
Knula v1 Hcqe3alor. BMecro HHx rrosBJrrrorcr rrlhpoKne. Hexoropbrfr aHaJn4B ororo sBne-
Hu-e BbrnorHen e [1].3Aecu vur ero npoAonxHM, conocraBJlqr{ rpaQnvecxu na pnc. 3

U-xpuerre 6.necxa qerbrpex cneAyrcrqyx oAHH 3a ApyrHM nepuoAoB, a HMeHHo

1979-1981(I), i981-1983 (a, 1984-1986 ($, 1986-1988 t4) rr. B nepnrrx 4ryx na6aro-
Aatlvlcb y3KHe MHHr4MyMbr, B AByx ,qpyrrx ruptpoKHe. .IIls ynpouteHl4e pHcyHKa ueHT-
panbHbre qacrr (Qa3br 0,93-0,05) ysKHx MHHHMyMoB 1980 (1) u 1982 (Zr. ne HaHeceHbt.
Kax au4ur,r, Bce KpHBbre 6necxa Ha prc. 3 noxasrraaor noHHxeHHe n Saae 0,8 no cpao-
HeHHo c Sasaur 0,5-0,7 u e tpase 0,2 no cpaBHeHno c Qasarrlr 0,3-0,5. Hcxlnqenue
cocraBJl.fler 1981 r. (I), rae Be.[]4LrHHbr n cpasax 0,4-0,5 na 0,*15 cra6ee cpeAllero
ypoBHs, onpeAeneHHoro no ocraJrbHbrM TpeM nepHoAaM.

B 1980 (/) n 1982 r. (A B Qase 0,9 6aecx ynear.rr{HBaercs, 3areM cneAyer y3KHr MHHH-
MyM H Aanee roBbrueHue 6aecxa o Qase 0,1.

Taxoe noBeAeHHe CI Cyg MoxHo o6rqcHHru, nolb3yrcb cneAyor{efi KaqecrBeHHorz

MoAeJrblo ABorZHori 3B€3,{br: xoroAnari rHraHT, 3anorHqroulHfr norocrb Poua, u ropfl-
qHfl KoMnoHeHT, oKpyxenuurl aKKperlr4oHHbrM Al4cKoM. [IoAo6nlre npeAnoJloxeHHfl
6urrl.r surcxa3aHbl H ApyrHMH HccJteAoBareJTflMH Bt'ofi nepeMeHHofr t4-61. B Hauefi
M,oAe,. Mbr npeAno.rraraeM, qro aKKpeuHonnurri AHCK cpaBHHM no pa3MepaM c xoJIoA-
HbrM xoMnoHeHToM H Ha ero KDam DacnoraraeTcfl flpKoe nr{THo MaJ'lblx pa3MepoB,

BHAHMoe Jrr4rub B 6asax 0,85-0,9 v 0,1-0,15. fpxocru n-ETHa co BpeMeHeM yMeHbua-
erc.s H x 1985 r. oHo He BbtAeJleercq Ha Oose ANcxa.Ylrax, npn op6nraJTbHoM ABH-
xeHHH xonoAHbtfi KoMnoHeHT HaqHHaer 3aKpbrBarb aKKpeLlHoHHbrI? AHCK H Mbt BHAl.tM

noHHxeHHe 6aecxa u Qaae 0,8. B 1980 n 198? r., korAa nr{rHo Ha Kpalo AHcKa Aocr-a-
TortHo qpKoe, a Qase 0,9 sraAaNa yBerprqeHl,te 6aecxa nepeMeHHofi, o6ycaornennoe

/980 /98,'
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Pxc. 3. ConocraBJreHue t/-xpxerrx ltecxa Ans qerbtpex nepuoAoB (P = g5525d)
I - Ha6.nrcAeHu, 1979-t981 rr., 2 - ua6anAeHss t98t-1983 rr., 3 - Ha6rpAeNHg 1984-1986 -lt., 4 -xa6.[loAenxq 1986-1gEE rr.

I4MeHHO sTHM ntTHOM. 3aTeM xonoAHblfr KoMnOHeHT 3aKpbrBaer n.sTHo u Hadrn/{aer-
cfl ysxHfi MHHHMyM. Ho ecln 3To [.flTHo ocna6eBaer HacroJrbKo, rrro He BbrAeJrqerc.rr
Ha Sone aKKpeqHoHHoro AHcKa, TorAa ysxl.rrZ vnnuMyM Hcqe3aer H noflB,nfle-rcfl
rrrupoKHrA.

lloausy.ecr orofi MoAenbp, Mbr onpeAeJrHnu rlBeroBbre xapaKTepHcrHKI4 n.arHa.
Oxasaaocu, qro no noKasarerrflMH qBera (U-B) H (B-V) oHo 6nH3Ko a6conlorHo qep-
HoMyrenyc Ic = 9.103 K.

B saxarcLleHHe aBTop npgHocnr ray6oxyro 6aaroAapnocrr P.E. I-epu6epry 3a no-
JIe3Hoe o6cyx4eHne, T.K. ESaHoeofi s B.T. Xoronesoltr sa noMorrlb B noAroroBKe
u I ,ItocT p aT nBHoro MaTep},rana.
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ooToM ETPH rt ECKITE H AEJI[0AEHL!fl
CI,IM6I,IOTHTIECKI4X NE PEMEHHbIX

Z AND, AG R.EG n Y443 HER B 1980-x rr.

T.C. Ecncxrna

IlpueeAeuu UBVN-rsuepeHHs, BHnorIHeHnue AtsZ AND s lgEl-89 rr., A.ns AG Peg n 1980-1989 rr. H

Ate V433 Her s lg88-89 rr.

'fHE I'HOTOMETRIC OBSERVA'I'IoNS OF'tHE SYMBIOTIC VARIABLES Z AND, Ac plic ANI)
V443HER IN THE EIGHTIES' by'1.5. Delyakina. The resuh.s of UBVRl-obscrvarions of Z And, AG peg and
V433 Herobtaired in l98l-1989, 1980-1989 and 1988-1989, respecrively, are reported.

B Kprrucxoli acrpo0nsraqecKo[ o6cepBaropur4 s 1960-x rr.6Hra npoBeAeHa uBy-
Sorouerpua HeKoropbrx cNNr6HorHqecKHx 3Be3A, B roM qHcJre z Lndu AG peg t1, 21.
B Haqa.ne 1980-x rr. 6ur.nr Bo3o6HoBrenrr SoroverpxqecrHe Ha6nroAeHHfl AByx Hs
HHx, a HMeHHo z And [l] u AG Peg [2], cHaqara Ha 64-q"r MeHHcKoBoM reJrecKone B
cHcreMe UBV, a 3areM Ha 125-cv peQnexrope A3T- 1 1 s UBVRI-cuqeue.

B 1986 r. qacrb H3MepeHHfi, Bbrno.IIHeHHbrx Ha 64-crr.r reJrecKone no 1g84 r. BK,nrcqH-
reJrbHo, ony6lnxoaaHa s [3]. OAnaxo noaBneHne HoBbrx UBVRI-aanablx, noBbrx, 6onee
To.rHbrx no cpaBHeHHlo C OnpeAene{y,sMu 1960-x rr., U, B,V, R,l-seauqHH 3Be3A CpaB-
HeHH' CAenanO xeo6xo4nvurM nepecMorp pe3yJrbraroe, ony6aHxosaHHurx e [31.
Iloerolry Aanee npeAcraBneHbl cBeAeHHble B eAhHylo qBeroBylo cHcreMy Bce H3Mepe-
HHq, nonyqeHHbre HaMu Atlfl z And r AG Pcg g 1gg0-x rr. gro6sr Hx cpaBHHTb C pe-
3yrbraraMH HadrrcAeHHfi 1960-x rr. [1,2], Heo6xoAHMo nocneAHHe HcnpaBHrb sa pa3-
Hocrb U, B, l/-sernqaH 3Be3A cpaBHeHHr. 9ro xe Kacaerca cuu6norrqecxofr sneigsr
Y443 Her, To Ao 1988 r. 6strN 14seecrHbr Jrhurb HeMHoror.rHcJreHHble pa3po3HeHHbre
onpeAeJreHHr 3Har{eHuil 6necr<a xax s UBV, TaK H B 6onee AJrr4HHoBo.rrHoBbrx cnc'reMax
t4-.61. [Io-nn4ur'ror"ry, ny6.nr.rxyevuie nuxe pe3ynbrarbr UBVRI-utuepeHnB nepBbre,
no3BoJr.sloutrHe AeranbHo paccMorperb nepeMeHHocru V443 Her.

Z And.aBJrserc, oAHoItr ng nan6olee H3BecrHbrx cpeAn cuv6rorNqecKHx 3Be3A H

nau6olee aKTHBHofr a Qoror',rerpuqecKoM orHoueHHH. h3MeHeHfis ee 6recKa npocne-
xeHbr c l<oHUa npounoro BeKa H Ao HauHx 4nefr [3, 7]. Orqoaa H3BecrHo, qro xapaK_
TepHorl oco6ennocrbrc ee xpr,raoi 6necxa eBlrflercfl qepeAoBaHHe aKTHBHOT-O h
orHocl4TeJ[bHo cnoKoliHoro cocroflHrfr. B nepBoM cnyqae BHAHbT ao,nHoofipasnure
Kore6aHHq c aMn.rrHTyAaMH or l,m5 Ao 3m. Bo BTopoM cJryqae BHAHbT kBa3HnepHoAH-
qecxHe @ayxryaquu c aMnnHTyAaMH He 6Onee 1,m0. XapaxrepHbre BpeMeHa nepeMeH-
HocrH B o6ol4x cnyqaqx conocraBuMbr H cocraBrrfllor HecKoJrbKo coreH AHefi. npo-
AoJrxnTe.nbHocTb KaxAoro H3 cocrorHHri 5-10 ler.

Hat{aro HaIIIHX Ha6nDAeHHE coBnaJro c oKoHqaH}4eM nepuoAa orHocgTenbHoro
noKo.E Z And, rpoAonxaBrrreroc.E oKorro 10 .ner (1974-19g3 ir.). 3gesaoE cpa".rer,r"
6uaa BD+48'4090 (J-B = - 0,.01, B-V = +0,-39, V = 9,-07, V-R = 0,-37, V-1 = 0,-&).
Pesyarrarur na6aroAenr,rfi npeAcraBneurr s ra6r. I u na puc. 1.

KaK augnna, BecHoItr 1984 r. 3aperHcrpupoBaH KoHeu Hosoli BcnbluKu. Ilosror,ry
MOxHo yKasarb JIHrub HHxHlon rpaHHUy aMnJrHryA (AU < 2,.5, AB < l,-7, AV < l,-4,
aR < 0,*8, aI < 0,-3). oceHrn 1985 r. noJrHocrblo eaenxcrpoaaHa oqepeAna.s 6oaee
Mor{Ha.E BcnbrqrKa (AU = 3,-4, AB = 2,.3, AV = 2-, AR.= 1,",0, AI = 0,-3). C.ne4yrorqee yee_
JrHqeHI4e 6necxa 1988-1989 rr. HeBe.nHKo u 6o.nuue HanoMHHaeT no aMnrHTyAe Kone-
6anne orHocHTenbHo cnoKofi Horo cocrorHl.rr.

AG Peg oAHa H3 HaN6o.nee epKax H raKxe H3BecrHbrx cuu6uorrqecxrx soe:4. B
nocJreAHee BpeM.fl ee orHocgr K rpynne cNv6Horyi.recxlrx HosHx. B sry rpynny Bxo-
Asr raKue cru6norxqecKhe 3Be3Abt, y Koropbtx B TeqeHHe AJrHTeJrbHOro nephoAa
4.3ar( 2 t68
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42t,t't -0,71

I,28 10,60
1 ,23 10,70
I ,22 10,7 4

1,19 10"71

1,22 r 0,87
| ,22 10,88
| ,22 10,90
1,14 tt,t2
I,l0 I t,16
1,09 ll,l7 1,m99 3,m76
1,09 11,18 2,O1 3,75
1 ,08 1 1 ,20 2,01 3,7 6

I,m04 ll,n27
l,03 tr,27
1,06 11,26 2,m02 3,n79
r,12 I I,06
r,2l 10,98 r,97 3,70
I,18 I I,01 1,97 3,65
t,20 I I ,02

9,93
0,7 l 9,90
0,59 10,12 1,73 2,92
0,78 t0,29 1,78 3,13
o,79 10,39
0,86 10,44 I,83 3,28
0,86 10,46 I,84 3,23

10,46
0,91 10,45
0,88 10,50 1,84 3,29
0,96 t0,46 1,85 3,30
I ,0 I 10,42
I,05 10,40
l,0l 10,45 1,83 3,29
1,00 10,45 r ,7 t 3, 1 8

t,t2 10,33
1,04 10,39 1,73 3,14
0,99 10,57 1,7 4 3,20
1,03 10,34 1,70 3,08
0,86 10,85 1,85 3,44
0,63 9,34 I,l0 2,20
0,62 9,30 t,l0 2,t9
0,62 9,35 l,l2 ?.,t7
0,m64 9,m34 1,n09 2,n21
0,61 9,35 t,07 2,17
0,62 9,27 1,08 2,16
0,57 9 ,23 I ,04 2,O9
0,59 I ,17 I ,03 2,1I
0,55 9,21 1,06 2,1I

424,24 -0,7 t
460,20 -0,79
569,51 -0,95
583,48 -0,81
600,51 -0,64
602,43 -0,62
613,45 -0,62
624,41 -0,64
634,46 -0,62
638,47 -0,68
644,48 -0,58
650,46 -0,61
658,40 -0,60
661 ,40 -0,6 I
667,55 -0,67
67t,46 -0,62
672,46 -0,65
682,40 -0,67
703,34 . -0,7 I
705,44 -0,69
720,26 -0,76
721 ,28 -0,71
739 ,24 -0,7 6
7 49,21 -0,64
6780,18 -O,n12
971,50 -0,75
997,44 -0,52
7013,40 -0,51
039,37 -0,46
04't,4t -0,39
053,38 -0,38
063,37 -0,34
073,27 -0,28
143,21 -0,20
320,49 -0,1I
362,49 -0,05
370,4n -0,07
37.),34 -0,20
421 ,30 -0,37
433,30 -0,46
468,22 -0,51
658,52 -0,66
682,48 -0,64
705,49 -0,61
72650 -0,5 t

7 44,50 -0,59
784,27 -0,27
825,24 -0, I 9
830,21 -0, I 4

0,53 9,25 I,09
0,57 9,19 I ,08
0,6 I 10,27 I ,7 I
0,58 10,45 1,79
0,6n 10,50 1,84
0,6't 10,51 l,{i4
0,64 10,64 l,n5
0,62 10,78 I ,92
0,64 t0,76 I,89
0,69 10,72 t,8n
0.80 t 0,66 1,85
0,79 10,65 1,85
0,82 10,61 1,84
0,81 10,71 t,82
0,81 10,64 l,87
0,83 10,63 1,83
0,83 10,63 1,84
0,83 t 0,64 1,83
0,86 10,62 1.84

v-t

2,15
2,1t
2,90
3,06
3,15
3,15
a))
3,29
3,3 0

3,29
3,27
3,29
3,28
3,28
3,30
3,32
3,33
3,32
3,27

0,86 10,49 1,83 3,26
0,90 10,43 l,82 3,23
0,9 l 10,52 1,81 3,23
0,89 10,59 I,83 3,26
0,90 I 0,59 l ,83 3,26
I,200 10,m49 1,482 3,m22
0,84 10,97 1,89 3,50
l ,06 10,68 | ,82 3,40
l ,08 10,70 | ,82 3,42
1,08 10,73 1,83 3,49
I,l I 10,65 1,81 3,43
t,12 10,70 1,80 3,45
I ,12 10,7 I I ,80 3 ,44
r,l5 10,64 t,79 3,41
I,t4 10.75 l,8l 3,43
I,17 I t,04 1,87 3,60
I,24 tO,92
1,23 10,90 1,80 3,5tt
l,l6 10,89 t,83 3,s l
I ,20 I 0,tt4 t ,82 3,48
I,20 t 0,84 I ,83 3,49
1,26 10,65 t,78 3,36
l,l9 10,64 1,78 3,29
1,21 10,57 1,77 3,31
I ,23 10,61 I ,7 8 3,33
1,30 10,51 1,76 3,30
I,20 t0,77 1,82 3,44
1,27 10,73 t,80 _3,44
1,29 10,95 1,85 3,58
I ,30 10,89 I ,85 3,57
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PHc. 2. KpHBHe 6.recxa AG Peg {crpeaxavr yxa3aHbl MoMeHrbl MHHHMyMoB cornacHo[3])'

Ha6npAeHgtr 3aOHKct4poBaHa rHUb oAHa BcnbtutKa(Am< 6t) n no KpHBoB 6ne-cxaonv
HanoMHHaE, *eAr"nn"le HoBble. [pNr.aepov 3Aecb Moryr 6utru V l016 Cyg n HM Sge.

y AG Peg raKaq BcnbluKa npoH3ouna B cepeAHHe npoulnoro BeKa. C rex nop ona

MeAJ'reHHo ocna6eBaer. Yxe s KoHrIe 1920-x rr. Ha OoHe MeAneHHoro naAeHH' o6Ha-

py*"r,0, BonHoo6pa3Hbte Kone6anrq 6.recxa (81. H s :r.auJu AHH coxpaHtercs noAo6Hbltt

iapaxrep nepeMeHHocrr't AG Peg.

Ha6ta$eans 1980-x rr. BbrnoJrHeHbl C TeMH x(e 3Be3AaMH CpaBHeHI4fl, qTO H B

1960-x rr. Hrxe npeAcTaBJreHbt Hx BeJrHqHHbl. H nOKa3aTeJIH UBeToB.

500,

BD + 12"4704

BD+ 11"4681

0,"106

0,81

0,-48
1,0J

Eyt4
8,18

0y4z
0J6

0r"'6,

134

Pesyrurarst Haul4x Ha6noAeHHfi npxBeAeHbl B Ta6n. ?u uapvc'2'
Kax nngnu, s 1980-1989 rr. AeficTBHre.IIbHo COxpaHHnCt xapaKrep ee nepe-

MeHHOCTH. CrOpOCru O6UerO naAeHHs 6neCxa s V-nOIOCe Ta xe, qTO H paHee

(= 0,-0+ / rot) [3]. AvnnuryAa KoJIe6al{Hfi yBenHqHBaerc, c yMeHbueHHeM A'lHHbl
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B-V v v-R v-t

4514,29 -.0,m46 1,m00
521,26 -O,44 0,96
523,26 -0,43 0,94
525,27 -0,42 0,96
530,25 -0,40 0,99
533 ,25 -0,37 I ,0 I
539,25 -0,35 t,0Z
570,14 -0,37 0,97
599,20 -0,33 I ,00
75r,49 -0,42 0,97
757,49 -0,34 0,94
'762,46 -0,39 0,99
763,49 -0,33 0,96
7 65,49 -0,32 0,9I
789,44 -.0,36 I ,01
799,48 -0,3 6 0,9 9
806,43 -0,36 0,9 8
813,41 -0,35 0.98
819,40 -0,36 0,98
836,33 -0,28 I,00
849,38 -0,3 I t,00
870,29 -O,37 0,98
873,31 -0,42 0,99
877,28 -0,38 0,99
898,20 -0,45 0,98

5111 ,49 -0,76 0,94
134,45 -0,80 0,92
147 ,44 -0,82 0,93
163,43 -0,66 0,9 6
164,43 -0,62 0,96
5171,49 -0,m12 g.n9g
I 9 1 ,36 -0,65 .0,9 8

195,40 -0,63 0,95
196,40 -0,64 0,96
204,38 -0,68 I,00
2l I ,41 -0,62 0,99
220,32 -0,64 0,96
224,32 -0,65 0,97
232,36 -0,72 0.97
25'7,29 -0,59 0,98
265,28 -0,55 1,00
281,21 -0,54 I ,04
283,21 -0,52 0,97
285,22 -0,5 I 0,9 9
299,21 -0,64 l,l5
326,19 -0,40 0,99
465,52 -0,25 0,97
466,50 -0,4't I ,04
490,46 -0,3 8 0,96
498,49 -0,41 0,99
5l 6,38 -0,35 I ,06
523,42 -O,25 I ,06
526,47 -0,28 I,06

izt,qs -0,27 l,o4 8,70
530,42 -O,28 I,04 8,72
552,41 -0,30 l,04 8,13
553,44 -0,28 1,05 8,72
562,41 -0,26 1,06 8,72
563,46 -0,36 1,03 8,76 1,5 I 2,79
578,34 -0,27 I,04 8,70
5582,35 -0,'u28 I,,n05 8,m70
584,32 -0,28 I,06 8,68

589 ,32 -O,29 I ,05 8,61

593,37 -0,39 1,02 8,73 1,n52 2,m75

597 ,39 -0,40 1,03 ti,ti2 1,5 I 2,77

605,28 -0,34'l,0l $,67

6t9,24 -0,35 1,04 tt,63

637 ,22 -0,36 I,04 1t,63

646,22 -0,38 l,0l u,64

664,15 -0,37 1,04 8,62
826,54 -0,67 0,96 8,51

846,46 -0,74 0,95 8,55

881,43 -0,63 1,05 8,41

884,42 -0,60 0,93 8,44

905.44 --0,79 0.99 8,45 t ,49 2'54
913,45 -0,78 1,O2 8,49 1,45 2,54
914,39 -0,65 i,05 8,44
918,12 -0,79 1,00 8,51 1,50 2,54
924,43 -O,79 1,00 8,48 1,50 2,55
938,32 -0,56 0,99 8,45
941 ,34 -0,71 e I ,02 8,49
947:38 -0,84 0,95 n,5n t,5l 2,57
953,37 -0,84 0,94 8,60 1,5 I 2,59
969,30 -0,61 I,09 8,36
994,25 -0,65 I,03 8,44
6000,21 -0,59 I,00 8,46
182,54 -0,57 1,05 8,69
224,43 -0,50 t,17 8,64
230,46 -O,29 l,t5 8,68 1,43 z,'tj
240,49 -0,30 l,l3 8,72 1,42 2,'7 1

6274,43 0,n40 1,n13 8,n69 1,n49 2,n72
284,42 -0,43 l,1l 8,76 1,50 2,77
285,43 -0,46 l,t3 8,75 1,46 2,75
288,35 -0,43 l,l I 8,77 , I,48 2,11
305,29 -0,4.5 t,t2 n,tt I t,49 2,n0
329,31 -0,42 l,l3 8,7u 1,46 2,79
345,29 -0,41 l,l6 13,76 l,4u ?,16
357,26 -0,44 I ,l 3 tt,82 I ,49 2,7 .)

310,25 -0,.1 I l,l5 8,77 1,49 2,17
3 n0, r 8 -0,39 I ,17 8 ,7 3 t ,47 2,'i 4
3t18,24 -O,39 t,t4 8,77 I,4' 2,77
390,25 -0,44 I,12 8,80 I ,.5 I 2,'t S

394,24 -O,44 1,1 I 8,82 1,49 2,80
400,26 -0,49 I,07 8,85 I ,53 2,,80
410,15 -0,44 1,13 8,78 1,47 2,78

9,n57
8,64
8,64
8,62
8,56
8,55
8,5 4

8,67
8,69
8,8 4

ri,80
tt,7 8
8,7<)

8,7 8
8,7 0

8,70
8,7 I
8,69
8,72
8,64
8,62
8,60
8,6 t

8,5 8
8,5 4

8,3 3

8,3 3

8,3 6

8,37
8,3 6

9,m31
8,39
8,40
8,40
8,40
8,4 1

8,43
8,44 "

8,4 8
8,51
8,51
8,45
8,46
8,4 8
8,55
8,62
8,82
8,84
8,7 8
8,82 t,nS6 2,n82
8,7 0

8,69
8,68
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413,20 -0,40
419,24 -0,34
42t,16 -0,35
424,20 -0,37
552,53 -0,59
56',t,49 -0,69
569,50 -O,74
581,50 -0,60
583,47 -0,60
588,47 -0,65
599,50 -0,68
60t,46 -0,66
6t2,46 -0,71
618,48 -0,76
622,45 -0,76
6625,49 0,m77
628,47 -0,75
630,38 -0,73
634,42 -0,70
638,44 -0,7 6
643,46 -0,72
649,42 -0,75
652,40 -0,76
658,38 -0,73
660,36 -0,7 5

665,40 -0,80
667 ,50 -0,81
668,44 -0,83
671,44 -0,76
672,39 -0,76
679,46 -0,76
682,33 -0,17
690,39 -0,84
110,26 -0,7 6
720,25 -0,82
727,25 -0,83
730,31 -0,80
739,22 -0,86
749,20 -0,92
750,21 -0,87
753,20 -0,92
759,20 -0,86
761 ,16 -O,92

I,l4 8,73
L,20 8,69
t,t7 8,72
t,t2 8,70
1,02 8,68
r,05 8,69
1,06 8,70
r,05 8,66
I,03 8,66
1,07' 8,66
I,07 8,62
I,09 8,63
1,08 8,58
1,08 8,60
1,06 8,59

1.n06 8,m61
I,05 8,61
I,06 8,60
1.03 8,58
I,06 s,56
I,07 8,54
1,08 8,52
1,08 8,48
l,l 0 . 8,49
I,09 8,49
I ,06 8,52
I,06 8,60
I ,06 8,52
r,07 8,5 r

l,08 8,5 r

I,l0 8,46
.l ,09 8,45
1 ,07 8,47
r,09 I,52
I,l0 8,43
1,08 8,43
1,08 8,45
I ,05 8,52
l,03 8,52
I,03 8,53
1,03 8,5 r

1,04 8,46
I ,02 8,44

1,50 2,7't
1 ,46 2,7 0
t,46 2,7 4
I ,49 2,7 |
1,46 2,69
1,46 2,67
1,48 2,67
I,47 2,65
1,48 2,67
1,48 2,66
1,48 2,63
1,49 2,64
1,49 2,6t
1,48 2,62
|,49 2,6r
1,n49 2,m61
1,58 2,62
1,48 2,6t
1,47 2,60
1,49 2,59
1,47 2,57
r,47 2,55
1,46 2,53
1,45 2,56
1,45 2,54
1,47 2,54
l,4tr 2,57
I,47 2,55
I,45 2,55
t,44 2,55
1,44 2,53
I ,44 2,5 |
I ,47 2,5 I
t,44 2,55
1,44 2,4'7
t,43 2,47
I,43 7,48
1,45 2,53
t,46 2,52
1,47 2,52
1,49 2,50
1,47 2,50
1,49 2,4'l

780.16 -O,92
971 ,48 -0,49
697 5 ,43 0,m45
979,48 -0,45
982,44 -0,48
997,43 -0,53

7001 ,47 -0,41
004,44 -0,49
0r 3,39 -0,47
039,34 -A32
042J7 -0,30
047,38 -0,34
o52,41 -0,35
057,33 -0,35
063,36 -0,27
0't2,36 -o,32
082,32 -0,37
086,32 -0,40
u)t,?6 -0,39
l l l,2tt -o,37
t26,2t -0,45
143,t9 -0,32
300,50 -0,33
320,47 -0,43
338,43 -0,53
353,47 -0,50
362,47 -0,54
370,47 -0,58
37 9,32 -0,53
395,34 -0,5 I
42t,29 -0,65
433,29 -0,66

7 436,28 0,268
450,26 -0,70
468,20 -o,72
658,51 -0,68
682,47 -0,7 4
705,48 -0,697?6,48 -0,70
7 44,49 -0,62
784,26 -0,5 I
825,23 -0,36

1,03 8,5 l
1 ,12 8,7 2

I,utI5 g,r,17I

I, r 3 8,67
l,t2 8,67
I,r3 8,78
t,t2 8,84
l, t I 8,83
l,l I 8,88
1,1 8 8,77
1,17 8,81
I,l5 8,8 t
l,l7 8,84
I,l6 8.85
I, t 8 8,87
I,l6 8,84
t,t7 8,87
l,l6 8,93
I,l6 8,95
I,l5 8,89
l,l6 8,91
I,21 8,rt0
t,t2 8,84
t ,t2 8, tt6
I,l3 8,79
I,l3 8,7 I
r,l4 8,79
l,l3 8,79
1,t3 8,73
I, t 9 8,60
I, t 6 8,64
I,l5 8,64
1,n16 8,n65
I,l6 tt,6l
I,17 E,59
t ,20 8,5 5

I,l8 8,6't
1,20 8,61
l ,l 8 8,72
I,l8 8,7 4

1 ,22 8,7 8
I,25 n,ri2

r,51 2,53
1,50 2,'13

I,m50 2,m76
1 ,50 2,7 0
|,49 2,72
I,51 2,7I
I ,5 4 2,81
1,51 2,81
1,50 2,83
1,49 2,7 8

1 ,47 2,8 0
I,50 2,80
1,49 2,83
I,5 t 2,83
1,49 2,86
1,50 2,83
r,51 2,85
1,52 2,87
I,52 2,86
I ,52 2,86
I,53 2,87
I,50 2,ft I

r,5t ?,79
r,5 t 2,u0
1,50 2,7 5
t ,47 2,7 3

I,51 2,79
I ,47 2,7 3
1,45 2,65
1 ,47 2,67
I,47 2,65
1,m45 2,m65
l,45 2,62
1,45 2,5<)
I,45 2,5I
t,46 2,6?
1,46 2,63
t,47 2,(t9
l,48 2J t

1,47 2,? 4
I ,49 2,7I
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PHc. 3. KpHBue 6recxa V443 I-ler

BlO

Bo.nHbr noJrocbr nponycKaHHq. B /-no.noce oHa cocras.nqer 0,-15, a s U-noroce 6rns-
xa x l,'0.

V443 Her BnepBbre onHcaHa xax cru6rorHqecKas a 1958 r. [4]. Panee cKa3aHo, qro
Ao cHx nop ony6nr.rKoBaHbr nHUb paspo3HeHHbre oueHKH ee 6recKa [4-.6]. Ilo U-na6aa-
AeHHTM onpeAeJreH nepxoA Kone6aHH*, paBHbtfr 597 cyr. [61.

Hauu na6loAeHHe B ocHoBHoM Bbrno.nHeHbr B reqeHHe 1988 N 1989 rr. B cHCTeMe
UBVRI,3sesAar*ala cpaBHeHHri 6urln anouuMHae oBe3Aa cpaBHeHHs Hs [4] H pacno-
roxeHHa-s s6rHsH nepevennofi 3Be3Aa BD + 23'3317.Vx UBVRI-3HaqeHHe npHBeAe-
Hbt HHXe.

7'8

40

v

//, /

/47

a
//ra

Axoxxv [4]
llD + 23"331'7

I,m10

0,ut
l,m15

0,10

11,m55

812
l,m5l

0,14

Pesyrurarsr na6lln1eanil npeAcraBneHbr Ha pHc. 3 lr s ra6r. 3, r4e xpove na6nroAe-
nufi 1988-1989 rr., npuBeAeHbr raKxe HecKonbKo olleHoK 6lecxa nepeMeHHofi, nony-
qeHHbrx HaMH paHbue.

Kax nl4uv, geftcrovtrer,bHo nepeMeHHocrb V443 Her HeBeJrHKa, Hau6orsuas e

I/-nonoce (LU =0,^7). Ynurpa$roJreroBoe H3nyqeHHe noKa3biRaer aonnoo6pasnoe
KoneOaHHe c MaKcHMyMov s6rr4gh $assr 0,0, qro xopotxo cornacyercfl c pe3yJrbra-
rar'au [6] H raKxe AeJraer Y443 Her noxoxefi ra AG Dra [9].

B B-, y-, R-nolocax BJu,leHL4e 3Tori Bo.[Hbr HeBeJ'tHKo r,r s /-noJroce oHo coBceM He3a-
MerHo. OAnaxo B 3Tr4x noJrocax BMI{Hbl Slyxryaqux c xapaKTepHbrM BpeMeHeM nepe-

55
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l'a6arua3

5170,31 - l,u 05' 
0,m49

t72,30 -0,50 I,06
526,37 -0,47 l,o3
530,36 -0,59 I,00
53t ,36 -0,47 I ,03
9t7,35 -0,46 I,04

7 226.57 -0,16 I ,12
259,52 -0,25 1,08
264,52 -0,29 1,07
270,50 -0,35 1,08
280,46 -0,28 I,09
282,41 -0,34 1,I 1

285,51 -0,37 I,09
300,4't -0,33 1,10
320,44 -0,37 1,06
326,41 -0,39 I,04
333,41 -O,42 1,10
338,39 -0,36 1,03
353,43 -0,43 I,04
362,41 -0,44 1,06
370,43 -0,36 I,06
379,29 -0,49 I,04
389,32 -0,36 l,O2
395,32 -0,50 I ,01
416,27 -0,43 I,l0
421 ,26 -0,45 1,l0
433 ,26 -0,57 0,9 8

436,24 -0,62 0,9 8

450,23 -0,56 0,99
468,16 -0,56 0,98

ll,zl 1,n76 3,n43
3

ll,l5 1,75 3,45
1 I,45 1,82 3,69
1 1,43
11,42 1,84 3,64
11,58 1,89 3,76
11,55 r,74 3,70
I I,50 1,77 3,63
1l;54 1,78 3,64
11,53 1,76 3,64
11,49 1,76 3,62
11,48 r,74 3,60
11,46 1,72 3,58
1 1,39 |,72 3,57
1 1 ,53 1,77 3,63
u ,53 1 ,7 8 3,64
1 1,45 1,7 4 3,59
11 ,46 t ,"1 4 3,{,8
1t ,47 t ,'1 6 3,60
11,42
I 1,38 1,73 3,60
il ,4 1 1 ,72 3,54
I 1,46 1,71 3,59
I I,46 1,73 3,56
1 1 ,17 1 ,67 3,40
ll,lu l,67 3,40
11,37 1,72 3,49
11,40 1,72 3,49
11,36 1,72 3,49
11;35 1,72 3,41

'1599,56 1,m05

0,m45
607 ,54 -0,50 I ,01
625,52 -0;57 0,94
653,47 -0,44 I,06
682,44 -0,44 I,02
7 05,44 -0,4 I 1 ,04
7 t2,44 -0,35 I ,07
1t8,43 -0,38 1,06
'126,44 -0,38 I,06
732,44 -0,36 t,O2
74't,29 -0,40 1,01

744,45 -0,36 t,02
753,28: -0,36 1,02
757,28 -0,38 1,04
773,24 -O,32 1,08
784,22 -0,35 1,04
789,22 -0,36 1,O2

797 ,21 -0,36 l,O2
814,19 -0,34 0,99
821 ,17 -0,36 1,03
825,1ri -0,34 I,04
830,17 -0,33 I ,07

I l,u3 1,n72 3,n50
1

11,38 1,72 3,52
I 1,59 |,79 3,63
1 1,43 t,7 4 3,55
11,49 r,74 3,58
ll,5l 1,75 3,60
11,48 r,76 3,60
11,50 1,76 3,62
1 1 ,57 r ,7't 3,65
11,62 1,19 . 3,67
I I,63 t,79 .3,67
I I,63 1,81 3,67
1 1 ,58 r ,77 3,64
11,57 r,76 3,63
11,50 1,76 3,62
1t,62 1,78 3,6't
11,64 1,80 3,69
11,65 1,79 3,68
1 I,63 I,'17 3,65
1 1,60 I ,77 3,64
l 1,58 1,77 3,64
11,57 1,76 3,65

MeHHOCTH HeCKOJTbKO AeCflTKOB CyTOr( H aMnJlHTyAaMH B HecKOJIbKO AecqTblx 3Be3A-

Hofr BerrqHHbr. 3Th Koredaltfl 6lecxa MoxHo o6rrcunru co6crBeHHofi nepeuennoc-
Tblo xoroAHofo KoMnoHeHTa, H B 3ToM orHoueHhl4 v443 Her HanoMHHaer H3BecrHylo
cr4M6HoruqecKylo 3BesAy CI Cyg t101.

B 1982-1984 rr. e reqeHhe HecKo.rrbKr4x Hoqetr no 1.5-2 q Ha rerecKone A3T-11
npoBoAxJrocb narpynrpoBaHHe Y443Her c IIeJIblo o6Hapyxenur 6urcrpofi nepeMeH-
HocrH. OAnaxo raKar nepeMeHHocrb He 6bula o6napyxena.

B saxrloqeHHe aBTop Bbtpaxaer ray6oxylo 6laroAapnocrr IO.C. E$nuony u
H.M. LllaxoacxoMy 3a noMoulb s ua6rloAeHuqx AG Peg, T.K. EQaHoBoIZ, B.T. Xoro-
neBofi, E.B. XypaaeJlb 3a noMoIIIb B BbrqHcJIeH.Hax, noAroroBKy radnaq u 11,nnr,crpa-
THBHOTO MaTepHana k neqaTH.
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IIflTI,IIIBETHA, OOTOMETPIIfl DQHer B 1987-1989 rr.
K BOnPOCy O UI{KJIrIqECKOII IEPEMEHHOCTI{ ''O-C',

B KATAKflU3MI,IIIECKI{X CIICTEMAX

E.C. firrrnrprcrrKo

C qenbp npoAonxeHm HccJreAoBaHH, 6ua[efi HoBoft 1934 r. De Her, npoBeAeHHoro B 19g2-19g6 rr.,
noJlyqeHbl ee UBVRI-xpngue 6aecxa B 1987-1989 rr. Bce 3TU xpnaul nueror vunnua.nbHbtfi H3 H3BecrHbrx
aJlg cHcreMH ypoBeHb cpeAHero EHe3arMeHHoro dlecxa H orHocgTc, x I Tnny. 3aBHcHMocrb or BpeMeHH
pa3HocrH 'O-C' xa6nroAaeMoro x pacqerHoro MoMeHToB MHHTMyMoB B TeqeHHe 1982-1989 rr.
noxa3HBaer croxxbtfi xapaxTep. Ha yMeHbueHue "O-C'co cxopocrbro A(O-C)/At noprgxa 10-6
BO3MOXHO HaXJIaAHBabTCS qHXJIHqeCXHe r3MeHeHH' C xapaxTepHbtM BpeMeHeM oxoro 5-6 Jrer H
aMnJrriryAofi 2-4 MnH. IloAo6noro poAa 3aBncnMocrr "O-C' or BpeMeHH (HapsAy c rlgxrHqHocrbr,o
H3MeHeHHft [HTepBaJIoB BpeMeHH t Mexrqy BcnHruxaM]i n ,necya lft s cnoxofiHoM cocrorHrlH) HMelorc, H y
MHorvx Apyrnx 3arMeHHbtx xaraxnt{3M}iqecxrx crc'reM - UGem, RWTri r Ap. Ecr}r npeAnoJroxxTb eA[Hyro
nprpoAy rlHxJrHqHocrr na6loAaeuoro noBeAeHH, 'O-C", t, fr &ta xaraxlrH3MHqecklx o6lexroa, ro
oaxrbr orcyrcrBHs y norlspos 4ucxoo6parHux o6oaoqex H_rlHxJtHqecxon nepeMeHHocm.r "O-C" y raxoft
cHcreMH rax ACCnc, uueoqefi op6rralsmtfi nepuoA 7h12m, cBHAereJrbcrByrcT npornB rrnore3
3xcqeHTpHtrHocrr'lucxoodpagHux o6o.ro.rex, BpauleHH, JrHHtlIl ancHA H npr-lcyrcrBHs rperbero rerra.

FIVE--COLOR PHOTOMETRY OF DQ HERCULIS IN 1987_1989, TO THE PROBLEM OF
THE rfO C" - CYCLIC VARIABILITY IN CATACLISMIC SYSTEMS Dy E.S. Dmirrienko. In
order to Proceed the investigation of rhe Nova 1934 DQ Her initiated in 1982-86 rtre UBVRI - light curves
of DQ Her for 1987-89 have been obtained. All these curves have the lowest our-of-eclipse aveiage light
level and can be classified as the light curves of I type. The value "O-C" is decreasing with the 

-ueloclty

L (O - C) I At * 70-6 and has the cyclic variations wirh the recurrence time of about 5--6 years and
amplitude -2-4 minutes. Similar cyclic variations of observed orbital period have been derected on many
other eclipsing catalismic systems 

- U Gem, RW Tri, UX UMa et al. (some of them have cyclical variations
of quiescent magnitudes fi and outburst intervals t correlated with the changes of the observed period).
Therefore it is naturally to suppose (as it has been done in some papers) that observed behaviour of "O-C",
fr, t is caused by the same phenomenon in all cataclysmic binaries - the magnetic activity of theis
secondaries. Moreover in cataclysmic objects with olbital period PVith the effect of magnetic activiry of rhe
secondary on the system parametres will be fainr for detecting from the observations. That is why no "O-C"

- variations-for_primary and for secondary minima in cauclismic binary AC Cnc (P=7h12il7 speaks in favour
of the hypothesis of the activity of the secondary. This fact, however, does not rule out,-for example, a
possibility of magnetic axis swinging hyporhesis of rhe whire dwarf for rhe polar AM Her.

flaa npo4olxeHHfl r,rccrreAoBaHHr 6btBrxefi HoBoft 1934 r. DQ Her, npoBeAeHHoro no
Ha6ntoAeHHer'l 1982+86 m., HoBas cepH, Ha6nroAeHHr? BbrnoJrHeHa a lg87-1989 rr.,
nonyqeHbl UBVRI-xpuBbte 6JIecKa 3BeaAbr. Hnxe paccMarpHBarc,rcfl Hexoropbre
pe3ynbrarbr aHarH3a oTHx xpHBbrx. Annaparypa H MeraAHKa H3lr',epeHlf,fi Ll Hx
o6pa6orxrl noApo6Hp onrcaHbr B Ill. HanoMHHly. ll,1wb, rrro KpHBbre 6recxa floryqeHbr c
noMolllblo SttHcxoro Qoror'aerpa-noJr.flpnMerpa KoHcrpyKr-lHH IIHHpo]tbt l2l Ha 1,25-M
reJrecKone A3T-11 B KAO AH CCCP. BpeueHnoe pa3peueHHe or L2 Ao 45 c.
Hcnpaaaenne 3a noryrouleHhe B arMoc0epe 3euln Bbrno.JrHflJrocb nyreM npHBr3KH K
oAHoft HJIH HecKoJIbKHM 3Be3AaM cpaBHeH}4q H3 cnHcKa [3I.

op6nraarnlrla nepuoA DQ Her oxorro 4h39^. Haee uB vRl-xpnrux 6aecxa uMelorcrr
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l4,mzl\B QHnbrpe B
,, 2, 3 coorBercrByrcT I, tl B ttt THnaM. ocu a6cqucc op6nlaluxar tpasa r 4oanx nePHoAa

rny6Oxue 3aTMeHHs r.naBHOrO xOMIOHeHTa (6elOrO KapJlHI(a C AuCxOO6pa3HO'i

o6oao.rrofi) BTopHqHblM-KapnHKoM cneKTpaJ'IbHoro Knacca M4, 5-M5'
3anOnHflmgIHM CBOIO 1OJIOCTb POUa vlU 6.nrgxUrta K ee 3anOJ1HeHHm' 3aTMeHHIl

nOCJleAHer6 na SOne npaBHJ1briblx 71-Cexyx4Hblx H xaOTHqeCKHx xore6anufi 6aeCxa

ne o6Hapyxeno [1, 3, 4]. CpeaHHft eHesarvenHntfi 6.necx DQ Hernoua6IOAeHaqN'r

1g54-1977 rr. pa3Hbrx aBTOpOB, COTJTaCHO [5], eosr{oxHo nOKa3HBaeT qHKnHtlecKne

rOaefianras C aMnnHTyAOtr OKO1O Q,mG h ;IIt'lTe.IIbHOCTblO UHKJIa npI'tMepHO 13,4 r'
Iloapo6usrfi aHaJIHs ecex ony6luKoBaHHblx KpHBblx 6.neCxa DQ Her c 1954 no i978 rr' a

1.aKxe xpHBbrx 6lecxa, no.nyqeHHbrx HaMH s 1982'_1986 t'r.6urr BblnoJ'lHeH aBropoM c

yqeTOM BKnaAa s O6qee H3nyqeHHe CHcTeMbl lre6y"rrnpnOfr O6O.nOqxN oT BCnbluKH

HosolZ 1g34 r. t6]. Ha ocHOBrrHI4H sTOrO aHan}43a cAenaH RblBoA, qro Bce KpHBble 6necra

DQ HerMoxHo pa3Ae.ItHrb Ha TpH ryna B 3aBHCHMocrH OT Be;tutluttur fi (pnc' 1)'

coinacno t6l s 1954-1956 rr. (ua6lnAenux Yoxepa [3]) cncreua HaxOAHJIaCb B

gOCTOsHl414 C npgMexyT6tlHblM 3HaqeH14eM CpeAHerg ypOBHfl BHe3aTMeHHOTO 6necxa

(KpHBbre II rsni). B 1g7S u 1978 r. (na6nroAenuq Herrcona, Orucona [4] n llJnefiaepa,

trpunCrefirra [7] coOreercTBeHHO) Be.rtrt{HHa ffno*vl3tnacs na 0,3-0,4 (xpuarte I THna}

K 1982 r. Be.nHqHHa fr Bo3pgcna Ha 0,3-0,4. IIpauev, 19.7.1982 r. npo?t3oIuJIa

MaJ.reHbxas "BCnblUKa" - 3a BpeM.E ne 6Onee CyToK fi yoenuuutracb Ha 0,m3 (s CpeAHeM

nO UBVRI). (DOpr,/Ia KpHBbrx 6neCxa CyuIeCrBeHHo OrIHtlaIacb OT H3BecTHblx paHee H

oHH 6br.r6 Ha3BaHbl KpHBbIMH III rsna. 13.9.1982 r' u 13 8.1983 r. yDQ Hcrna6lnAaroct'
CoCTOqHHe, xapaKrepu3yeMge KpHBbtMH II rsna, a HaqHHaq C29.7-1984 r' u no 1986 r'

- KpHBbtMH I rnna - c caMblM HH3KHM 3HaqeHNeur fr'
BaxnO OTMeTHTb, t{TO Ha QOne sCex paCCMaTpHBaeMblx H3MeHeHHfi BHe 3aTMeHHfl

6aecr DQ Her e $asax oKon6 0,0, o6ycnosleHHutii 6oluuefr qacrblq H3nyqeHHeM

'.xoloAnofr..cTopoHblBTopHqHofoKoMnoHeIlTa.ocTaBa'flc.gnpaKTHqecKH
nOCTOTIHHbtM. CaeAOeare1bHO, xOle6anu51 fr Bbl3BaHbt nepeMeHHOCTbKl TOJIbKO

3arMeBaeMoro HcrottHxKa - 6e.noro Kap.nHKa c Aucxoo6pa3Hoit o6onot{Kofr kl

"ropruefi" cTopoHbt BTopHt{HOFo KoMnoHeHTa, O6pat{eHHOfi K rnaBHOMy' 3'ra

nepeMeHHocTb MoxeT BO3HHKaTb, HanpyMep, BSJIeAcTBHe Xaxux-lx6o t't3t'reHeHHfi s

caMoM 6enopr KapJIHKe uta/u a 4ucxoo6pisnofi o6onoqKe, B CHJIy KaKHx-ln6O ee

CO6CTBeHHbrx neyCrOfivHBOCTefi, HO MOxeT O6yCnOelnaaTbcq H HenOCTOSHCTBoM

CKOpOCTH nOCTynJIeHHa BeuIeCTBa OT BTOpHt{HOpO KOM1OHeHTa' IIOCneAHee, B CBOK)

oqepeAb, MOXeT OTpaxaTb B.nHqr{He npHJtHBHblx sQQexroa vnu MoAynHpOBaTbcq

MaTHHTHOfr aKTI4BHOCTbIO BTOpHtIHOTO KOMnOHeHTa, KaK 3TO, HanpHMep'

npeAnaraercs s [8-I Il.
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O BO3MOxHOfi MarHHTHofi aKTilBHocTH BTopHqHrrrx KoMnOHeHToB KaTaxJIl,ls-

MHqecKHx cHcTeM 3aroBopHnH B noCJIeAHee BpeMt B cBr{3H c o6HapyxeHHevJ y 6oree
qera l3 H3 HHx I{UKJIUqeCKHX HSMeHeHHfi taxnx $namueCrrx xapaKrepHcfHK, KaK

pa3Hocrb "O-C" Ha6nroAaeMoro il pacqerHoro MoMeHToB MHHl,rMyMoB. lIHTepBal{

BpeMeHH t MexAy BcnbrrrKaMu, a raKxe cpe,qHHfi BHe3arMeHHufi Slecx m B cnoKoiiHonil
coeron]H:,/'il (cM. HanpHMep, [8-i1l). AunanryAbl H3MeHeHHfi 3THx BeJIHqI4H oKoJIo

HECKOJIbKHX MHHYT, HECKOJIbKHX AECflTKOB CYTOK H HECKOJIbKHX ,qEC'iTbIX 3BE3AHOfi

BeJrHqr,rHbr COOTBeTCTBennO. Bpeus nOBTOpTeMOCTH qHxnOB Ol 3 AO 29 aer [8].

llocleAnee, no aHaJrorHH c xapaKTepHofi AnmTeJlbHoc'rbto rax Ha3bluaeMoro "11-aer-
Hero" (HJIH, Moxer 6uru 6olee KoppeKTHo, "17-aernero") l{HKna corHeqHofi
aKTHBHocTlr, H npnBeno K rr4nore3e O Bo3MOxHotr UUKTHT{ecKofi axrulnocrvi
BTOpnqHbrx xoMnoHeHToB KaTaKJlH3MHr{ecK}4X o6beKToB.

HaxoxAenre 3aBncnv,rocrl or BpeMeHu "O-C" 4;ra DQ fler upleeT ptA TpyAHocrelt,

o6ycnoBneHHbrx HeeraqnoHapHocrbp ee KpHBbrx 6lecra. Hsayuenue AI4cxoo6pa3Hotl
o6onor{KH y DQ Her elrnercfl npeo6la4aul{uM HaA BceMH Ap_yrHMH (no KpafiHefr Me-pe

e UBVRI). OHO "gar"rursaeT" BxoA },t BblxoA I,t3 3arMeHhq UeHTpanbHOrO HCTOqHHKa --
6eloro KapJrHKa c BHyrpeHHerz rpaHurtrefi Aracxoodpa3Hofi o6oroqxx. Iloarovy A.[q
DQ Her MoMeHT coeAlaHeHu.r 6eloro H KpacHoro KapnxxoB Ha xpHBof 3arMerJufl

onpeAenilTb HeBo3MoxHo, B oTIHttHe, HanpHMep, oT cnyqaf HeKoToptlx KapII4KOBblX

HOBbrx B CnOKotrHOM CoCrO.flHH n - ZCha, EXHya n 4p. Eolee rOrO, $OrOveTpHLIeCKHli
qeHTp npr4 3arMeHuH vs-3a Hecra6HnbHocrr rop.Euero ntrHa Ha AHcKoo6pa3HoE

o6onOqxel MOxeT HcnHTbtBaTb xaoTilr{ecKhe cMeqeHHt. Kax cneAyeT H3

.{a6nnAeHhfi, BKnaA ropflqero n.arHa B cBerHMocrl ct4creMbl Moxer 6ltrl
5-35U. Ha xpnnofi 6aecia ropflLree nflrHo na6lpAaercs B BHAe rop6a Ao H/ilnA
nqcne3arMeHHr.

flo 1982 r.6olee BbrcoKHtr rop6 norBnercero nepeA 3arMeHHeM, ro nocJle Hero.

3ro anocnaq HeonpeAeJIeHHocrb B BeJIHqHHy "O-C" OKonO 1-4 tuun. C 1982 r' y
DQHer Ha6nEAaercfl orHocHTeJrbHas cra6HnbHocrb B noJroxeHHH ropriqero nrrHa
6Oaee BbtCOxHR r6p6 paCnOJIOxeH TonbKO Ha HllcxoAsulefi KpHBOfi 3aTMeHHt' @opua

rop6a raKxe He nperepneBirer cyr{ecrBeHHbrx n3ueseurfi. lloororray HcKaxeHue

ropsqyM nflTHoM KpHBof, 3arMeHHr npaKTHqecKH oAHHaroBo Ha Bcex KpHBblx 6lecxa
1982-1989 rr. Teru caMbrM npeAcraBnrercq BO3MOXHOCTb OnpeAeneHrfl BeJII4qHH

"O-C'Ha ocHoBe oAHopoAHoro Marepuara, KorAa ropflqee n'THo r paanofi uepe

B,ivrfler Ha oqeHXH MOMeHTOB BpeMeHH "QorouerpnqecKnx." trlunnuyuoa' B

1982-1986 rr., corJlacHo[l?1, xapaKrep 3aBI4cHMocrrl "O-C" or BpeMeH}! 6uu 6Iusox
x cHHycoHAaJrbHoMy c aMnnr{ryAofi 3-4 MxH (0d,0021-0d,0028) H c.nepHoAoM oKo,Io

S ner i- 9700 op6nranbHblx LIHKJToB O. 3ra "cHHycoHAa" coorBercrBoBaJla nepexoAy

KpHBbtx 6necxior II runa x I r nonnxeHuo $necKa cucreMbl B cpeAHeM no UBVRI Ha

0m,3-0m,4. He6oauruofi cKaqoK 6.necxa 19.8.1982 r. HHKax He orpasHncs Ha 3HaqeHI4,{x

"o-c".
AHalns Ha6rpleHnfi 1987-1989 rr. noKa3aJ'r, qro Bce UBVRI-xpnBble 6JIecKa eroro

BpeMeHH orHoctrct x I rnny. Ho "cl.luycottAa" 1982-1986 rr. csoer6 npoAonxeHyfl B

r.rHcroM BHAe He noryrrura. Brrgsr,rrcr 6oaee croxHbtr xapaxTep H3MeHeHH.a 'O-C"
co BpeMeHeM (pHc. 2). Anuaa BepTHKaJIHblx IUTpHXOB Ha pHc. 2 orpaxaer
HegnpeAeneHHocTb B 3HaqeHyrx "O-C", BO3HHKalqI{yIO npH au6Ope MOMeHTa

cepeAHHbt 3aTMeHHfl AHCKoO6pa3HOfi O6O.nOqxn E3-3a pa3nu{'lHblx npOroaeHuB

HeoAHopoAHocrH ee crpyKrypbl B pa3Hbrx cneKrpanbHbtx o6Jlacrqx - UBVRI' Cxaqxu
"O-C" OT AaTbt K Aare O6yClOalenbl pa3nHqHOrO pOAa HecTaUHOHapHoCffiMH

AhcKoo6pa3;ofi o6onoqxn, noMxMo ropqqero nrrHa. flpeAaapnrenbH$lfi aHaJIHs

no3BoJrrer npeAnonoxHTb, rrTo B TeqeHHe Bcero paccMaTpHBaeMoro HHTepBaJIa c

1 Ta* rrua","ueMoe ropgqee nnrxo o6paryerc., B Mecre croJrxHoBeHH, c Al'Icroo6paslron o6onot{xofi ra-

3oBoR crpyH or BTopHqHoro xoMnoHelira.
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prc,2. 3aarcuMocTb oT BpeMeHH pa3IrOCTH "o-c" Ha6rpa4eMoro lr pacqerHoro MoMeHToB MIIHHMyMOB nO

aaHHbrM UBVRl-rloror.aerpnn DQ Her 1982-1989 rr.
Ha ocH a6crrgcc - aplua, BupaxeHHoe a op6rralrxux I{HxJlax E. Ha ocn opAlHar - "O-C" B MxHyrax,

E= 0 npx lD6 = 2445023, 2298

1982 no 1989 r. BeJIHqHHa "O-C" yMeHbtuaercs co cKopocrurc A (O-C)/AI nopqAKa

10-6 n, KpoMe roro,uHKnnqecKuM o6pasor"r MeHrercfl c xapaKTepHbrM BpeMeHeM

oKoJro 5-G ler u c aMnJIHTyAofi oxono 2-4 uun. CornacHo I5l 'O-C" DQ Her s
reqeHrre 1961-1977 rr, yBergquBarocb co cxopocrblo nopsAKa 10-6. 3Aecl
HHTepeCHO OTMeTI,tTb H TO, r{TO aHaJIOrHqHafl CKOpOCTb yMeHIrIueHHq "O-C" ua6lto-
Aaercfl H B cucreMe us 6eaoro H KpacHoro KapJIHKoB V4TlTau-npeAIIIecrBeHHHIre
KaTaKJTHoMHqeCKOF cTaAHH t9l. BU Gem "O-C" yBeIHqHBaerc, npHMepHO C TaKofi xe
cKopocrbp r roxe noKa3btBaer r{HKrHqecKHe rore6aHH.fl c aM[nHTyAoft oxolo I tunn
(040003)HBpeMeHeM noBTopfleMocrr4 oKoJro 7 ter [101. Ana.norhqHbte HsMeHeHHr{
"O-C" gaperHcrpHpoBaHbr H B HeKoropbrx ApyrHx KaraKJIHsMHqecKHx [epeMeHHblx -
AM Her, RW Tri, GK Per n ap. 18-l 1, 131.

Kar HSseCrHo, CHHyCOI,lAanbHylO 3aBHCHM9CT6 "O-C" Or BpeMeHH a grofinutx
cHcTeMax MoxeT Bbr3BaTb npHcyTcTBHe TpeTbero re,.a utu BpaueHHe ,IIdHurl aflcilA
tl4l. MOryT CyUIeCTBOBaTb H ApyrHe LlHKrlH'{ecKHe npoUeccbl, B.ttllfltoqre Ha

napaMerpbt CHCTeMbt u o6yClaaJlnBalOIIIHe ux UHKnHqeCKylO nepeMeHHOCTb.

Hanpnr"rep, "xaqanne" MarHHTHOfi OC14 6e.nOrO xapauxa [13l,3KCI{eHTpHqHOCTb
Al.rCxOO6paOnOfi OdOaOqxn BOKpyr HerO Hnu, KaK yxe ynOMHHanOCb Bblltle,

aKrrBHocrb BTopHqHoro KoMrroHeHra 18-lll. Hanpnnep, KaK 3ro noKa3aHo s [10], a

pegynbrare rIHKJrHqecKxx xole6annfi pa3MepoB BropHLIHoro KoMnoHeHTa Moxer
MeH.sTbc.s cKopocTb noTepH HM BeuIecTBa, a cneAoBaTeJIbHo, H cxopocrb
[OCTynneHH.s erg na 6elutfi KapnHK. Teu caurtt.t np6qecH aKKpeUHI't MoryT HMetb

rIHKrHrrecxnfi xapaxrep.
HesOSt'{OxHO anpHgpH ttCKJIlOqaTb y BCex paggMaTphBaeMblx CHCTeM C

rIHKrHqHocrolo "O-C" cyulecrBoBaHHe rperbero reJla. Ho npe4no.noxeHHe o6ngarelu-
Ho ero HalrfiLtrfl y Bcex cHcreM Bbrur.rAHT Ao HeKoropoE crenenn HcKyecrBeHHbIM.

MoAelu a1crleHTpnr.rnofi Aacxoo6parHofi o6oroqxla BoKpyr 6enoro KapJIHKa roxe
r4Meer orpaHnr.reHHoe "npuMeHeHHe", nocxoJrbKy B TaKHx KaraKJII43MHqecKHx o6lex-
Tax, KaK noJr.Rpbr, y 6elsrx KapnilKoB Her STHX o6o.noqex H3-3a cflJlbHblx MarHl'lrHbtx

noneft. Ho y nolapoB 3aperucrpnpoBalla qukrHqecKa.fl nepeMeHHocru "O-C" -
HanpgMep, y AM Her na6ltoAalorCfl qHXIHT{eCxne xOae6anras "O-C" C alirnmrygotZ
OfuOSZ H xapaKrepHbrM BpeMeHeM oKoJro 8550 E (oKono 3 ner) [l31. Paco'aarpnBaeMoe
noBeAeHe'O-C'HHTepnpeTHpyeTCfl s [13] xax CneACTBHe "xaqaHnfi" t"tarnnrnofi octl
deloro KapnHKa.
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OrnOCurearHO rHnoTe3bl BpaqeHrq tt41vtu anCHA HSO6XOAHMO OTMeTHTb, qTO

yCrOflBrueecq MHeH14e O CpaBHr,rTeJlbHo 6ucrpOft CHHxpOHH3al{HH BTOpHT{Hbtx

KoMnoHeHToB B KaraKJIH3MI4r{ecKHx chcreMax ocHoBaHo Ha BbIqHcJreHHgx 6es

KOppeKrHOrO yqera Bn3KOCTH 3Be3flHoro BeUeCTBa. EOaee TO1O, $Opuyaa,
cBq3brBapqar{ neppoA "anCxA4.IlbHOfO BpaqeHHg" H HeKOTOpblg SUIUUeCXne
xapaKTepHcrltKH BHyrpeHHero crpoeHHr 3BesA, He yqHrHBaer BflSKocrb H npe6HBaer

B orOM BHAg eu1e CO BpeMeH [UrepUaz. [IOarOuy B TeOpeTHqeCKOM nJIaHe Bonpoc o

Bpalt{d1l/.w Jrvt{vl[ arrcHA B KaTaKJlH3Ml4qecKr4x cHcTeMax HeJIb3R cqHTaTb peueHHblM'

Ilpu na.6nroAeHHfx Bpar{eHHe /]ll/'!/.vlbl ancHA B Ct4CTeMe BblrBlflercJ{ B cJl,yqae

cyqecrBoBaHHfl Ha ee KpHBbrx 6.necxa 3arMeHHfi o6onx KoMnoHeHroa. IIpr BpatlleHHH

rv1u4 anCHA MoMeHrbt MHHHMyMOB I n II AO.nxnbl cMeqarbgfl OTHOCHTenbHO Apyr
Apyra, B ro BpeMr KaK Tperbe reno 6yAer Bbr3brBarb roJIbKo l.tx oAHoBpeMeHHoe

Kone6aHr4e. Ho, xax npaBr4no, BTopHqHbre MhHHMyMbr (MHHHMyMbI Il) sdMerHbl nI4IIlb y
cr4cTeM c op6HTanbHbtMH nepuoAauu P >r6h. CortacHo HMenuleficf SMnHpnqecKofi
3aBHcHMocrn MexAy Maccoltr BTopHqHoro KoMnoHeHTa M2u op6ura.ItbHblM nepuoAoM

P, BbrpaxeHHbrM B qacax [16]:

M2 - 0,38 (P I 4)t'22Mo (l)

y BTopr,rrrHbtx KoMnoHeHToB 3Ttrx cncreM M2V0,62 M6, [IOOrovy nO CpaBHeH]4lO c
KopoTKonepHoAHqecKHMH o6'beKraMu DQ Her' RWTri, ZCha u Ap. 3arMeHHs

BTOpHriHbrx KOMfloHeHTOB B CHCTeMax C P >6h yxe He npOxOAflT "SeCCleAnO" - Ha

UBVRI-xpuabrx 6necKa noJ{BJretorc.r BTophqHble MHHHMyMbt.

Ann npgBepKh Qax'ra CyUeCTBOBaHHfl BpaUeHHi lt?tttuyl anCHA HaMH 6urla
HCCTeAOBaHa KaTaKJIH3MHqecKafl cHCTeMa . AC CnC, op6HTanbHofi nepHOA KOTOpOfi

7hl2^. OHa cocronr Hs 6eno[o KapJrHKa c AHcxoodpa3Hotr o6onoqKofi h KapnHKa

cneKTpirnbHofo KJracca K0-K2. Ha xpnestx 6necxa AC Cnc a UBVRI noMHMo

rly6OxOrO MHHHMyMa I uueerCs H MHHI4MyM II c uy6nHoli oKono 0t,3 (a cpeAHeM no
UBVRI ). Ha6rroAeuH.q AC Cnc nposoAHJrHcb B 1985-1989 rr. na ro}tr xe annaparype,
qro 14'DQHer. IloApo6Hbtfr aHaJlH3 pe3y.rrblaroB arHx Ha6rEAeHHfi npoBeAeH g [17].
3Aecr, xe BaxHo noAqepKHy'rb, qro Hs aHan63a UBVRI-xpnaulx 6lecxa AC Cnc
CJr€f1r€T: C ToqHocTbto Ao t45 c (MaKcHMaJIbHoro npevenndro pa3pegeHl'tfl. npH

H3MepeHX.qx) 3aBHCHMOCTH "o-c" OT BpeMeHH KaK AIq TJIaBHOTO, TaK A Attfl
BTopHqHOro MHHHMyMoB He noKa3brBarcT KaKHx-nH6o qhKnHqecKHx H3MeHeHHtr.

CJTSAOBaTeIbHO BpatUeHz-e nvltvlt AfiCvlA B CHCTeMe AC CnC HeT, paBHo KaK HeT H

3KCqeHTpHqHOCTH AHCKOo6pa3HOfi O6onoqKH H TpeTber6 TeIa. HO S,qeCs HHTepeCHO

3aMerHTb, r{To, KaK noxa3aHo s I101, orcyrcrBue UHKJTHt{Hocr:l "O-C" B cHcreMe c
TaKHM op$HTarbHbtM nephoAoM He npornBopeqHT FHnore3e Bo3MoxHofi tlnKnhqHoB
aKTHBHOCTH ee BTOpHt{HoFo KoMnoHeHTa. A HMeHHO, npn P >'lh , cornacno (1),

Mz>/A,75M9. Y seesg 3Tr4x Macc KoHBeKTHBHbTe 3oHbl He croJrb rry6oxn, qro6bt

:SQexrur BnuflIj.ufl MarHHTHofi aKTHBHocTH 3Be3Abr Ha raKHe tIapaMerpbl cHcreMbl KaK

"O-C", ,C,hfr 6t;,ilvt AocraroqHo BbtpaxeHbt H o6HapyxuMbl Hs Ha6nrOaennft [101.

CreAosarerbHo, oxHAarF, uHKnuqHocrr,t H3MeHenurtr "O-C" a;rq AC Cnc no runore3e o
MaTHHTHOfi aKTHBHOCTI4 BTOpttt{HorO KOMnOHeHTa He npHXOAHTCfl, paBHO KaK V Anfl
ApyrHx KaTaKJrH3MHqecKHX CHCTeM e OpSHTanbHblMlt nepHoAawn P >i77h.

Ocuonnue BbIBoAbI MoxHo cBecru K cneAyolqrM. IIo Ha6rrcAeHntn 6tlsuefi
HoBofi 1934 r. DQ Her, BblnoJrHeHHHr'a a 1987*1989 rr., noJlyqeHbl ee KpHBbte 6aecxa s
cucreMe UBVRI. Corracrro KnaccHQHKauHrd, npeAnoxeHHofr B t6l, UBVRI-xpr'rasle
6necxaDQHer 1987-1989rr. MoxHo orHecTH x I runy, Anr{ Koroporo xapaKrepeH
HaI4MeHbuJr4fi H3 Ha6n$AaeMbrx y cncreMbr ypoBel-rb cpeAHero BHe3arMeHHoro 6necKa.

B reqeuue 1982-1989 rr. BelHqHHa "O-C" yMeHblgiulacb co cKopobTbp nopsAKa l0-6,
HcnbrTbrBafl npH 3TOM UHKJIHqeCKHe H3MeHeHHe c XapaKTepHblM BpeMeHeM oKono

2 C^r. 
"r,pa*en 

uA il 4l il (8) B t I 4, I 5l coorBercrBeHHo.

6X



5-6 aer H aMnJIHTyAotl oxoro 2-4 uuT. B orrHqlae or sroro s 1961-1977 rr.
na6ln,qa.nocb Bo3pacraHxe "O-C" npaKrHqecKu c rott xe cKopocrtro [5]. Ao 1982 r.
143-3a nepeMeHHocrH Qopr"rur H Mecra rop6a Ha xpnaofi 6lecxa (orpaxaDrrler
necradulsnocrb cBerHMocru H nonoxeH14r ropflqero nrrHa na Aucxoo6pasHofi o6o-
noqKe) He npeAcTaBrrsJrocb Bo3MoxHbrM onpeAenHTb 'o-c" c Tor{HocTbto Ao l -4 rr,run.
B cn.ny iroro UuKrruqecKafl 3ilBucHMocru "0-C" or BpeMeHx c AJrrTenbHocrbro uuKna
rrKoJro 13,4 r. 14 c aMnJrHry4oft 1,44 uun, uahAeHHa.r B [5] Anr 1961-1977 rr. no
ua6,rlnrarelbHbrM ToqKaM, oxBarbrBapqHM r( roMy xe rorrbKo qacrb npeAno-
JraraeMoro rruKna (or Sasu 0,0 ao Sasu 0,66) npeAcraBrflercfl MeHee BeporrHor;, qeM
o6napyxennas no AaHHbtM 1982-1989 rr. B noc.neAHeM cryqae noJroxeHne rop6a
orHochreJlbno cra6nlusr4poBanocb H ero HcKaxeune Qopr'au MHHHMyMa oAHHaKoBbrM
o6parov r,rnr.lto Ha onpeAeneHHe BelHqHu "O-C".

IloAo6aoro poAa noBeAenue "O-C" yDQ HercaoficrseHuo H Apyrnu sarMeHHbtM
KaraKJrH3MHr{ccx}4M cHcreMaM. y HeKoropbrx H3 HHx o6napyxeHu raxxe
KoppennpyrorrlHe c xore6aHhqr.ax "O-C" qHKrHqecKHe H3MeHeHHr{ HHTepBaJroB
BpeMelrH t MexAy BcnbrruKaMH n 6lecxa m-g cnoxofiHoM cocroennn [8-101. Kax
L!3Bectro, UHKJTHt{ecKaJ{ nepeMeHHocru "O-C" Moxer Sulru sussaHa Bpar{eHHeM
nurvlll ancnA, HaJtHr{}4eM B cHcreMe rperbero reJra t 14], 3Kcr{eHTpnqHocrbro
gacxoo6pasH0fi o6oaoqKH Bot(pyr 6eaoro KapnHKa, "Kaq'aHHeM" ero MarHHTHof ocH
[13] ulu MarHHTHofi aKTHBHocrbro BTopnr.rHoro koMnoHeHTa ru[a axrusHocrl "ll-
nerHero" corHeqHoro qnr(na t8 , 111. Eclu npeAnonoxuTb, qro na6.nnAaeurre
Ul4xrnqecxre H3MeHeH[.r, "O-C", 1 v m HMepr oAHy npnpoAy Bo Bcex
xaraK.III43MvrqecKHx o6rexrax, ro orcyrcrBHe y nonrpoa 4ucxoo6pasHtrx o6oroqex, a
TaKxe ror Qaxr, qro B KaraKJrr3r"rrqecxoi cxcreMe c 3arMeHH.EMH o6oux
KoMnoHeHTos AC Cnc ne o6napyxenbr KaKHe-Jln6o xore6aHuq "O-C" Hu AJtfl
rJraBHoro, HH AIfl BTOpI4T.|HOIO MHHHMyMOB, MOryT CBHAeTe.rrbCTBOBaTb npOTHB
rllnore3 oxcqeHrpHrrHocrn 4r.rcxoo6parHsrx o6oro,{eK }r BparrleHHn rrqHuu ancuA. Ha
ocHoBaHI,tH 3THx AByx Qaxroa, oAHaKo, Herb3.fl HcKrloqarb rHnore3br MarHETHoli
aKTHBHocTH BTopHtrHbrx xoMnoHeHToB H "KaqaHH.q" ruarnnrnofi ocn 6e.rroro KapJrHKa.
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AHAJII{3 OOTOMETPUIIECKI,IX HAEJIrcAEHI{fi AP.3BE3AbI
HD22480L (1987i1988)

B.fI. Ma.rrarrymcrrxo., H.C. llo.nocyxulla , M. Touona

npHBeAeHEr pe3ynbrarbr crar[crrqecxoro aHarx3a QoroMerpnqecxux na6lptrexufi HD 224801,

nonyqeHHbrx B AByx o6cepearopxnx B 19E7-1988 rr., c ueJrbro BHAeneH[.fl xoporxonepHoA[qecxofi
nepeMeHHocm 6aecra ssegAur s UBV-cuc"reue o o6cepaaroprl PoxeH (Eonrap[t) H B noJloce 152004 a

o6cepraropnn Caxr.nor (CCCP). Ha6noAeHHs 1987 r. no(araJrH BLrcoxylo BHyrpeHHpp rorrHocrb (0, 
'nOO6) H

orcyrcrBxe 3HaqHMbtx nepuoAurreckHx H3MeHeHHfl B nepHoA Ha6nroAeHtrfi. Ha6rrcAexnc 19E8 r. MeHee

Toqlru (0, mOZl, onu He noxa3anu 3HaqHMoR nepnoAxqecxofi nepeMeHHocrx B Qfinbrpax B n V. 3xaqruag
nepeMeHHocrb orMeqeHa B SHnbrpe U. Ilpnuexaa Qyprc-axa.rur AJre HepaBHoorcroet{Hx Apyr or Apyra
Toqex (MeroA Cxaprra) H MeroA lopxeBfiqa, Mbr BbrAer[.rIH qerHpe AHana3oHa qacror, Ha Koropbtx
cocpeAoroqeHH 3HaqHMHe nHxH. B pesy.nrrar'e AerarbHoro aHaJIH3a cAeJIaH BbrBoA o HaJIHtrtfH
nepnoA[qeckofi nepeMeHHocru 6aecxa B $rrbrpe U a sxAe cynepno3ntlnr 4ayx xo.ne6anafi c nePHoAaMH

Pt=od07460l uPz=od 018034. BLrcka3aHo npeanonoxeHre o HaJrHrrHH Tperbero xore6axng c

nepuoAoM P3=OdO74ll5. B paMxax rpexnepuoAHofi MoAenr aBropaMr npeAJraraerce o6tccxexxe
nporHBopeqHfi s xa6lpAeHngx 6ucrpoff nepeMeHHocrH 6aecxa Aaxxoft 3Be3Abr.

THE ANALYSIS OF PHOTOMETRICAL OBSERVATIONS OF THFI Ap-STAR HD224801 IN
1987-1988, by V.P. Malanushenko, N.S, Polosukhina and M. Tomova. Photometrical observations of
HD224801 carried out at two observatories in 1987-1988 are statistically analyzed to search for short-
period variations of the star brightness: in the UBV system - at Rojen Observatory (Bulgaria) and at X,52004

at Sanglock Observatory (USSR). The 1987 observations showed high intemal accuracy (0,''4006) and the
absence of significant periodical variations for the time of observations. The 1988 observalions are less

accurare (0,m02), they didn't show any rcmarkable periodical variability in B and V bands, either. A
significant variation is found with U-filter. Using the Fourier analysis for unequally spacing data (Scargle
method) and Yurkevich technique, four frequency ranges have been selected, where the most important peaks
are lying. As a result of the detailed analysis we have made a conclusion on the existence of periodical
component in the brightness variations of the star in U-band as a superposition of two oscillations with the

periods P1 =0! 07460l and P2=0,d 18034. We suspect, rhar there exists a third component with the period

P3 = Od 074115. A reasonable explanations of disagreement ot rhe earlier obtained results with lhe recent
ones is suggested in the frames of the three-periodical model.

Bueqcrrnc

.3sesAa HD224801 (CGAnd) - neKynnpHafl rlana Gr-Eu-Si, MarHHrHoe rore Hrp:
+2000-200 I-c [1] - HMeer 6ot'aryn Hcropuro @oror"rerpnvecKl4x Ha6npAeHVit.

1. B 1951 r. npoBHHbrM I?l 6unu noJryqeHbr nepBbre aporoMerpHrrecKHe Ha6npAeHHr B

UBV-Quar,rpax H nepBafl Kpulafl fl3MeHeHl,tfl 6necra 3BegAbt c [epHoAoM
Pr=3d7422. AunaHE/Aa usMeHeHHfi 6.rrecxa B xeJrroM H QuoneroBoM SHnbrpax
CooTB€TCTB€HHo: Lmy = 0,.04, LmU = 0,-06, a H3MEHEHHI{ I{B€TiI: A(U _ B) = O,^04,
L(B -n = 0,-15. Kpnaas 6.rrecxa HMeer ABa xopouto BbrpaxeHHbtx MaKcHMyMa, LITo

xapaKTepHo AJrfl HeKoropurx Ap-rae3A, npHqeM BTopHqHbrri MaKcHMyM cyrqecrBeHHo
cna6ee ocHoBHoro.

2. B 1960 r. PaKour [3] nonyuun HoBbre pagu QorosnexTpHr{ecKnx Ha6nroAeHHfi B

UBV n coorBeTcrBeHHo HoByro xpuBylo 6.necxa. On ortaersl qro QopMa KpI4BoItr He
H3MeHHrraCb, a nepHoA 6url Hecxo.nbKo yToqHeH H ero HoBas 3QeMepHAa: ,ID (max) =
2437240d686+3d7391* E. Paxoueu BnepBble 6urn o6napyxeHH 6ucrpue Bapuaul,rr4
6aecra c nepHoAoM P =2h04^, He cBfl3aHHbre c nepuoAoM BparrIeHH, 3Be3Abr. 3TI4

BapHar{uH HaH6oJree HaAexHo npoeBH.rrHcb e U u B QHnbrpax. 3Haqenue nepHoAa
Bapuar{Hrz H aMnnHTyAa cocraBHJrH coorBercrB€HHo: P = 0,d 08608 + 0,1 00001; Lm6 =

* o6cep"aropne PoxeH, Eorrapun.
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0trl. Haqanunas

2437Lggd 8877.

anoxa MaKcHMyMa 6urcrpurx H3MeHeHHft 6lecxa:

3. B 1967 r. CrenneH [4] na6nroaan ory 3Be3Ay c rle;rbro yroqHeHur{ nepgoAa
ugveHbuns 6tecxa..Ilyuuee corJracue MexAy BceMr4 Ha6.nrcAareabHbrMr,t AaHHbTMH Ha
1967 r. noJryqnnocu c P3 =3d 73983 H HaqaJrbHofi 3roxofi, ssgroft ns l2l, r.e.
JD 2434222,77+3d 73983-8. Anrop npuxoAnr K 3aKrtoqeHHrl, '.Iro Qopr'aa xpraofi
6.necxa H [epuoA npaKrnqecKu He H3Menunucb aa 16 aer. Durcrpurx n3ueneuufi
3:IMeqeHO He 6blno.

4. B 1967 r. Bya [5] ilcnoausona.r $orooneKrpuqecKHri y3KononocHbtfi Sorouerp
An.f H3MepeHHfl noroKoB B y3KHX noJrocax, coorBeTcrByroulHx BoAopoAHblM JTHHHTM

Hp, Hy, H6, Ha6aro.qeHn, yKa3brBarlr Ha xBasnneproAHr{ecKxe H3MeHeHHg 6lecxa c
xapaKTepHbtM BpeMeHeM = 35 MHH. Koaaqecrso Hoqefi Ha6npAeHnil v1

[oAonxnTeJlbHocrb na6apAennfi B 'reqenne HotrH HeAocraroqHbr Anf, cepbe3Hbtx
BbrBoAoB, KOTOpbre AeJraer aBrop.

5. B 1970 r. E.nanxo m Kararaso [6] raxxe Aenann nonbrrKy yror{HeHrq fiept,toAa no
Ha6lloAeunsv' s UBV. HguenenuE nepxoAa N Qopt'tut xpunofi 6aecxa ne 6rrno
o6napyxeHo, orMeqeHbr ne6oauuae H3MeHeHH.n HHTeHcHBHocTH H noJroxeHHt
BTOpHT{HOrO MaKCH MyMa.

6. B 1981 r. Hnrruan n Paxou l7laa6nrcaaJrlt B unpoKonoJrocHbrx Qnnrrpax UBV u s
crpeMrpeHoBcKo, cncreMe u, b, v, y. npu aHaJrH3e 6ucrpux u3ueHenufi c noMoulbr)
MeroAa .(uvnHra [8] 6u.n BbrAeJreH nepuoA xone6annfi F = L27^. Kpnsrre 6recxa e
KaxAoM $naurpe ornHqaprc, cBoHMH aMnnHTyAaMx, Ho reM He MeHee BHAHbt c
,{ocraroqHofi yBepeHH ocrblo.

7. B 1985 r. XraruAe6paHAr u Ap. tgl ony6lr.rxonann pe3ynbrarbl Soro-
oneKrpuqecKnx Ha6lnAerrrfi HD224801 sa 1973-1981 rr. Ettl yrouneH nepro4
BpaqeHHr P =3d73975. Ana.nv s 6orcrpurx H3MeHeHHfi no3BoJrHJr o6napyxnru (no na6-
nloAeHHtM 1973 r.) cynepno3nuuto AByx al4HycotAanunutx xole6altfri c Pr = 0,d 09325,
A -- 0!0062 H P2= 0d 06737, A = 0,^0028. Eo.nuuu,rHcrBo Hoqertr Ha6rmAeHufi He

noKasaJ'ro 6urcrpurx xone6aHuti 6tecxa.
TaxnHa o6paeou, I4ccJreAoBar{ne Qorouerpruecxofi nepeMeHHocrr HD 224801

BeAercfl oKoJro ABa,r{uarr rel'. OcHosHoe HanpaBJreHHe HccJreroBaHnfi - yroqHeHHe
nepnoAa Bpar{eHHr{ H Bbr.aBJrenHe npHcyrcrBvlfl (htH orcyrcrBHfl) 6ucrpux r<otedaauh
1aecxa.

Uro xacaercfl yror{HeHHfl nepHoAa BparqeHur, To, KaK 6tt.ro noxasaHo Bbtue,
6oaluuHcrao pesyJrbraroe QorouerpnqecKfix Ha6rpAenrfi xopotuo cornacylorc,
Apyr c ApyroM, He3aBHcHMo or xorHqecTBa na6lloAenufi H annaparypHblx
oco6enHocrefi KaxAoro pe1a. CaeAyer 3aMerHTb, t{To Ha6rtoAeHH, ,IyqeBbtx
cKopocrefi, BbrnoJrHeHHbre prAoM aBTopoB, noKa3a.[!, cyqecrBeHHo orrHqHbrfi nepHoA
Bpar{eH}rrd (P = 4d 88643) tl0l. Ilpr.rvuna raKoro pacxoxAeHHfltA)Ka He BbttcHeHa.

OrHocarelrHo HccneAoBaHHn 6urclpr,rx Kone6aHHtr rMelorcs AoBo.rlbHo
npoTH Bopeq H Bbre peS)nbT&Tbl :

ZhM^ -- Paxoru, 1963
55^-35^ - Bya, 1964
2h07^ - Hurrvan, Paxour, 1981

2hl4^u lh52^ - XrarAe6panar r ap., 1985

Her 6uc'rprrx xo.ne6annttr 6lecxa - flxev6oscxttfi, l9EZ
B noAasar{mu1er,r 6onrrunHcrBe ynoMqHyrbrx aurue ny6nnxaqnfi, K goxaJleHup, He

npHBoArrcf HcxoAHbre AaHHbre na6nrogennfi, qro He no3BoJlter npoaHanu3upoBarb
Hx 3aHoBo. Heonpege.reHHocrb pe3yJrbraron no 6ucrpofi nepeMeHHocrn 6aecxa
rpe6oaala HoBbtx na6lpAenyfr 3ToI; sBe3Abt. IIo nHuquaTHBe A-pa Baficca (AaCrpux,
BeHcKHfr yHHBepcrrer) ora 3BesAa 6stna BKJIIoqeHa s 1987 r. B [porpaMMy
KooneparrBHlrx na6nroAeHHfr Ap-3Be3A.
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Ha6;uoqcrulr

Hoaag cep,, QorouerpxqecK,x na6ro4enuB HD2z4gol 6uaa npoaeAeHa B 19g7 r.
n o6cepnaropnn canraox Hncrnryra acrpo0nsuxn Ta4xuxcxolz cip , u tssg roAy B
odcepaaropnn Poxen n Boarapun.^ B ra6n. 1 nprne4enbr Kparxue cBeAeHHJ{ o
aa1na$eaunx c sulurpov 1"5200A, Aara, KoJrr4qecrBo HsMepeHHR, HHrepB:rJT
na6lpAeHnfi, cpelqHr{fl 3BeSAHar BerHr{HHa orHocHTeJIbHo HcnoJIb3oBaHHoF 3Be3Abl
cpaBHeHHs.

Ha6lnAenn.s na canr.noxe npoBoAHnrcb c srexrpo$oroMerpoM n Snaurpe c
nonyulnpl4Hoft Al, = 90A, qeHrpHpoBaHHoM Ha ), = 5200A, ua I -u reaecxone. 3aei4ol7
cpaBHeHH' 6HAa gSsra HD3. Ha6alo$elv,fl, npoBeAeHbr B TeqeHHe r{erHpex Hoqer
noAp.sA, no 4-5 r{ B kaxAylo H3 HHx no cneAypqefi cxeue: l0-cexyn4nac SxcnoSHrr[Jr
3Be3Abt, 10-CexyH4Hafl SKCnO3HUHr 3Be3Abt cpaBHeHHfl. 3areM noBTopeHHe : sOx He6a
H3Mep.qncJ{ xaxAble 1-0 

-20 
vnn. Cpe4ueKBaAparHqnaq ouu6xa oAHoro r,r3MepeHHfl He

npeBbrrrana 0,.003-0,.005.
Ha6an4ennx s PoxeHe 6srlu npoeeAeHbr Ha 60-cu releckone cncreMu Kaccerpeua

na alexrpo$oroMerpe c UBV-cncrer",toltr. flo4po6noe onl,lcaHHe npn6opa h MeroAt4KLl
na6"nmAerlnfi npHBeAeHo s [12]. 3a n.flrr Hoqefi xa6lpAennri B uroJ're H B aBrycre lggg r.6ulo nonyqeHo g8 or{eHox 6lecxa B KaxAoM euaurpe. KaxAar or{eHKa flBltflercfl,
cpeAHertr us 6-7 nocJreAoBareJrbHbrx oAHoceKyHAHbrX H3Mepennfi. Kpoue 3BesAbr
cpaBHeHH, HD224720 e Ha6roAeHHsx Hcno.rrb3oBanacb eu{e H KoHTpoauHas HD2241,66,
ae.arue ras [6].

Ana.rng rroJryrrcrrrroro Marcpnana

Anaans noryqeHHbrx ua6rpAeHuh lgg7, tggg rr. HM€Jr [€Jrb:
1. Ilo4raepxAeHue cra6uaunocru nepHoAa BpauIeHH, 3Be3Abt.
Haur ssuepeHH, He nporrBopeqar pe3y.nbraraM npeAbrAyrrlHx HccJreAoBaHHfi

I2-4, 9,7, 91. Bar4y MarrortHcJreHHocru Harrrnx pflAos Mbt or-paHHql,nucb roJrbxo
KoHcrarauHefi SToro @axra. Ha pnc. I noxa3ana Kpr4Bas 6lecxa 3Be3Abr, Bbrr{HcJreHHat
no aQevepuaau [9] Anr- uadnnxreHafi, HaqHHan c Ig52 r. BnAHo, rrro rtarxy AaHHbrexopouo coBnaAanr co cpeAHef KpHBora 6recxa.

2.lloucx 6ucrprrx nepuoAHqecxux xole6anufi lnecxaB TeqeHHe HoLrH.
Ha6aroAeHnr Ha canuoxe He flporcHtrt r(aprnHy 6srcrpoft nepeMeHHocrl

HD224801: Bo-nepartx,-r^a6rroAeHHs npoBoAyttacb B y3KonoJrocnov epr.rnurpe,
r-teHrpHpoBaHHoM Ha i"5200A, qro coorBercrByer Qunlrpy V, Ann Koroporo, KaK
cneAyer Hs t3l, aMnnHTyAa 6srcrpurx H3MeHeHHfi MHHHMaJrbHa. Bo-rroprrx,
na6-nrcAennq pacnonoxeHbt raKHM o6pasou, rrro oxBarbrBaror roJrbxo y3KHF AHana3oH
Sas nepaoga BpauIeHHs 3Be3Abl.

Cnexrp MolIIHocTH, nocrpoeHHbttr no H3MepeHH.flM 6aecxa Bcex qerbtpex Hoqefi B
NOJ'IHOM AHANA3OHE I{ACTOT, HC NOKA3bIBAET 3HAqHMbIX NHKOB (PHC. ?\.

Pesynlrarrt Qoror'aerpaqecKHx na6apAenufi, BbtnorrHeHHux s poxeHe, noxa3blBapr
I4HYN KAPTHHY, IITO BNOJIHE ECTECTBEHHO, TAK KAK ,rIA6IPAENUq TIPOBOAHNHCb B
ApyrHx Suaurpax (UBV).

2h2gm - o,m348
2 06 -0,316
3 z'.t -0,329
3 16 -0,335

14 -0,976

30131 .t0.87
3ll01.r l.
0l/02.1 l.
02103.tt.

14114.O7.88

44

5r
'13

63
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l6
t7
25

28

t5ll6
16117

l0/l 1.08.

25126.

2 t4 -0,945
2 27 -0,947
3 20 . -0,951
3 22 -0,950

Ta6.rrrqal
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1988
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Pfic.2, Cnexrp MolllHocrfl, nocrpoeHHblfi no xaoapAens'M 1987 r: Ha CaHuoxe

zm
4OO6

/00(

4002

pHg, !. Cnexrp MoqHocr[, nocrpoeHHbrfi no na6,nnAeHtsMn9.'ril Hoqen B 1988 r. (PoxeH)

3Aecs, H3MepeHHs B SHnbrpe U noxasa.nn HaH6oJIbIIJyto nepeMeHHocrb. HsMepeHHq

e SraAurpe B nqxagutsaloT HeKOTOpyP nepeMeHHOCTb, KOTOpar{ B OCHOBHOM xopoluo
K6ppennpyer c nepeMeHHocrblo B SHnbTpe V, ne noxa:aIH sHaqHMOIA nepeMeHHocTH,
qro B o6tqeM coorBercrByer pesynbraraM PaKoua 1960 r'

Ilosrovy Mbr AJ6 AerarrbHoro aHaJrH3a Hc[oJIb3oBaJIH ToJrbKo AaHHble Qnalrpa U.

Ilpvr a*rurr:e 6utrn npHMeHeHbl HSCKO1bKO CnOCO6OB BblAe.neHHq CKpblTOfi
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nepHoAHqHOCTH. BHaqane 6brn paccqhraH Cner(Tp Mor.rlHocrH, coulacHo MeroAy,H3'OxeHHoMy B [131. Fra puc 3,4 nproe4errbr cneKTpbr, paccquTaHH6re,rlJ,rfl n_arg,nepBbrx H noc.rreAHHx AByX HO,reii na6rro4ennfi, coorBercrBeHHo. Ha pHc. 5npHBeAeHa neprloAofpaMMa, paccrrfiraHHa"q no MeroAy lopxeeuva lL4l ans "cei 
nrrnHOqetr HaorloAeHHfi. 3Aecu B KaqecrBe Synxqnu paccvarpnBaerce orHoueHHe

AilCnepcvlH HCxoAHoro p'.[,a, K AHcnepcllH roqeK oTljocrreIbHo cpeAHeli cBcroBori
KphBoti Anr AaHHc)ro npo6noro n"o"oou,.rfr /o2, 

"oo."ercrByrouer"o 
qacrore v

nepHoAorpaMMr,r. 3ro orHoueHHe ygoSHar Be.[Hr.rHHa Anr C)npeAenefrHfi
3HaqHMocrn nHKoB Ha nepHoAorpaMMe c noMorlbto KpHTepH, Oxurepa.

Hs paccuorpeHre pr.rc. 2-5 MoxHo npHATH K cJreAypqeMy BbrBoA!: cn€KTp
MOUIHOCTH H nepHOAOrpaMMa HMeoT qerbrpe AHana30Ha qacl'or, Ha Koropbrx
cocpeAoroqeHbl 3HaqHMble nHKh. 3rn uerutpe AHarra3oHa coBnaAarcT no cBoeMy
nonoxeHr4ro Ha Bcex qerbrpex pHcyHr(ax, qro cBHAerenbcrByer o6 nx pea"nbHocrH,
TaK r(aK nojroxeHHe He 3aBHCHT OT MerOAa nocrpoeHHr nepHoAorpaMMbr H OT
KorHqec'rBa AaHHblx npH pacqerax. Ilenrpu AHarra3oHoB coorBercrBtKJr vocrorirM:
l4d-r, 28d-1, 56(l-r. Kar aerxo MoxHo y6e4rarrca, Bce orH qacrorbr orBeqarcr
npeAncJroxeHHlo o npHcyrcrBHH oCHOBHOTO xOne6annq c qacrorofi v0 = l4d*1 c
coo'rBeTcTBylorrlH MH rapMoHH KaMH.

Ans. AanbHeliuero yroqHeH14s nepHoAa paccMorpHM 6oaee BHHMare.rrbHo
nepaoAorpaMMbl B pafioHe ocHoBHolZ qacrorbr. Fla pNc. 6, 7 npxaeleHbr cnekrp
MOTTIHOCTH 

. 
H nepHOAOrpaMMa iopxeanva, coorBercrBeHHo, tr AHana3orre qacror

(10+16)/-l. BnAna croxHaq KaprHHa nHKoB, Koropa.r ,reM He MeHee xoporuo
onHcbrBaerc.q ocHoBHOfr qacTorori H coorBercrByrol{t4MH eh qacroTaMH
co[pqxeHHbrx nepHoAoB, orcrort{Hx or ocHoBHoil qacrortr Ha I /4?d, llzld,lll4d n
T.A. (3Aecb Be.lrrnr-rHHa 42d - nolaarfi HHTepBan na6nroAeuxrl no nsrH HoqaM). oruerxr"r
oco6o npucyrcTBHe nHXa, orcroquero or ocHoBHoro Ha npHMepno ll12d (o HeM6y,qer cxa3aHo HecKo.rrbKo nrxe). Kax BHAHo t43 pHc. 6, cyqecrnyer rBa
ir.rrbrepHarl4BHbrx p€lugHHe: 13,5d*1 u 14,5d-t. npH conocraBreHHH C puC. ./ rratr
ocraHoBH.nHcb Ha 3Haqenun 13,5d-t , TaK KaK nepHoAorpaMMa, paccquTaHHaq MeToAoM
Iopxenrva, MeHee riyBcrBHTerbHa K conpqxeHnbrM nepuoAaM, r(parHbrM 3Be3,rrHbrM
cyTKaM.

Aatruehwuil aaanuz npoBoAhnce c npHMerreHHeM anrop,TMoB H nporpaMM
Heaura [15] no cxeMe, aHaJroruqHori cleerr-npoqeAype, xoropas noryqaer B Hacro.sqee
BpeMq UHpOkOe paCflpOCTpaH€HH€: Ha CneKTpe I!'IOI{HOCTr ast6nparcrCa naN6O.nee
AOCTOBepHble nepHoAbl, rlblqhcrqlorcJ] napaMerpbt coorBercrBylorlHx hM cHHycof,A,
3a,TeM Bbrr{Hcrflrorcq ork.noHeHha or pe3ynbrHpyrou{eil synxqr.rn, no HHM CTpOHTC'
cneKTp MolIIHocrH. Ecnr gnaqenH-q rrepHoAoB H Hx napaMerpoB asr6panrr npaBHJrbHo,
TO CneK'Ip MOIIIHOCTH OCTaTKOB He COAepxHT HHKaKHX nepHOAHqecKHX KOMnOHeHT.
B nporunnoM cryqae KaplHHa cneKrpa MouHocrH ycJroxH.flercr, B AonoJrHeHHe Kyxe HMel'oIIIHMcq norBJIrlorc, HoBbre 1HKH, Lracrorr,r Koropbrx 6yayr
cooTBercrBoBarb HeBepno aur6panHoMy Ane yAar.erte nepxoAy, H conprxeHnbtM
eMy H trcruHHoMy nepxoAaM Kone6aHHfr. OnNcaHHaq Bbrue npoueAypa, BcoorBercrBlx c pekoMeHAaqHrMr [15] npHBoAHr, KaK npaBuno, K ycneuHoMy
3aBepueHHto aHaJlH3a Ha nepH oAl.l r{HOCTb.

Hrax, eocnoJlb3yeMcfl H3roxeHHoI Bbrue cxeMolt. Ecnu Mbr BbtrllTaeM nepHoA
Pr = od 074598 c qerbrpbMq FapMoHHKaMH, ro no./ryqHM cneKrp Mor.rlHocrH (pHc. g), B

KoropoM npHcyrcrByer BbtcoKoqacrorHar koMnoHeHTa 55,5d-t. Eclr vur BbtqHTaeM
P2=0,0 018034 (55,4515d-t), to nonyqaeM cneKrp Mor{HocrH (pHC. g), B KoropoM
npHcyrcrByeT Hh3KOLlacToTHafl KOMnOH€HTa. Taxnu o6pasor'1, Mbt BnpaBe CAenarb
RblBoA o roM, tlro B HauHx xa6roAeHhqx npHcyrcrBylor no KpafiHerl Mepe ABa
nepHoAHqecxnx xolebaHHs, npHqev 60lee KoporKoe H3 HHx noqrH coRna.qaer c
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Pllc. /9. To xe, orAeJIbHo Ang
(BuH3y) t{ AJIS 4-5 HOqeft (BBepxy}

l-3 Hoqen r'm

p u'/)
AM

4006

4t0{

Pxc. 5. neP[oAorPaMMa, Po"crrra,,a'4O02
MeroAoM K)pxernua no xa6lrcAex$Av nsral
Hoqen 1988 r. Ilo ocu opAHHar orroxeHa

2- 2
Berflq[Hao0 / ov(cM. Texcr)

dr'/ai
/tJ

am

4OlO

400{

4O02

p(z'')
PBc. 6. yqacrok cnexrpa MoulHocrl,l E AHana3oHe to-to a-l Anf,, nern noqen Ha6rtoaeHHn 1988 r'
3HaqxaM, R1,R2,H orMeqeHH [oJroxeHHr nepHoAoB, onpeAereHHLtx s [3, 7, 91, coorBercrBeHHo (cM.

TexcT)
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74/Z
Pld-7)

Pxc. 7, Yqacrok [eproAorpaMuu lopreanua B Allanasoxe lO-16 d-l

prc. 8. cne*rp MoqHocr, ocrarxa 
", "rr r:(:L r"*oorr,* AaHHux neprosa p1

qerBeprortr rapMoHHKorA 6olee AnHHHoro nepHoAa. ,[la npoeepKH aroro BbrBo.qa, Mbl

annpoKcHMHpqBanH HcxoAHbre AaHHbre cynepno3l4llHefi AByx nepHoAHqecKllx Korre-
6anu[, P1 c uerbrpbM.E rapMoHr4Kaun H P2 c opaofr rapMoHrxofi. IIpu srou MeroAoM
nrepaquft yror.rHrrH 3Har{eHH.ff nepuoAoB o6oux Kone6aHHr?. B pesylurare nonyqH.[H
HOBble 3HaqeHHfl o6Oxx nepHOAoB, He3HaqHTeJ'rbHo oTJr}4r{abulHxc.a or HcxoAHbrx.
3naqeuu.a nepro,qoB H Hx napaMerpoB npuBeAeHbr B Ta6n. 2. Cnexrp MouIHocrH
oCTaTKOB (pHC. l0) He coAepxHr O6eHx KoMnoHeHT H BecLrMa 6ansox K Cnexrpy
MorrIHocrn 6eaoro ruyMa.
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-0,0008
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P(d-,

PHc.9. To xe, qro H pHc.8, yAaneH nep4oAPz

am
4006

400r

4/02 |

Pu-t
Pnc. 10. To xe, qro H pHc. E, yAareHbr nepiloAbt P1 u P2

Teu ne MeHee, MoxHo 3anoAo3pHrb npHcyrcrBHe erre oAHoro nepHoAa. KaK
orMeqaJlocb Bltue, oKoJ1o v1 = 13,4084 npHCyrcrByer B HcxoAr{oM cneKTpe eule oAHa
qacrora vz = 13,4800, HaJIHqHe Koropoli BecbMa rpyAHo o6r,qcHnru cKBaxHocrblo
rua6arcAeHrfr. IlpegnoloxHM, qro cyulecrByer errle oAHH neproA, coorBercrByloulHf
AaHHOr, r{acrore, H paccqHTaeM MOAe.rrb npoqecca c rpeMr He3aBHcHMbrMH
neplroAaMh Koile6aHrlt. Ilapaverpur coorBercrBytouefi MoAerH npHBeAeHbr e ra6r. 3, a
cneKTp MorrlHocrH ocrarkoB noKa3aH na pnc. I 1.

Kax nn4no Hs pHc. 11, cnexrp Mor{Hocrr oclarKa er{e 6nHxe K cneKrpy 6eloro
uyva. llooroMy Mbr cqHTaeM, qro MOAenb rpexnepHoAHoro npoqecca HMeer npaBo Ha

40 tr?2/
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PHc. 13. Ha6arcAexrs

6040ZO

Ji9,t0 J5&55 J545O J5455
24/73/U*z4/700r*

PHc. 12._Ha6roAeHHs B.ropofi H Tperbefr Hoqeft Iggg r. (ToqKH) CtrnoulHofi rHHHefi nor(a3aHa BHqBcJreHHa,xprrraa 6aecra, couracHo MoAenH ul ra6t. 2

e@-,
Pnc. I l. To xe, qro H pnc. E, yAaneHH nepu ogu p1, p2, p3
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Jgg,w .?,e4,/t
247/OO+

./9t,f0

J8/, /5 Jr4f, JEq,,t'
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qeTBepToE il na"ron HoqeA lggg r. o6osxaqeHH.s Te xe, qTo H Ha pHc. tz

CyUeCTBOBaHHe. Ha pHC. lZ-13 nOKa3aHbr HcxOAHbre Ha6nloAeHHq Anfl qeTbtpex
NAT6OACC A.IIHHHbIX HOqEE BMECTE C HA.IOXEHHbIMH MOAE'bHbIMH KPHB6IMH 6ACC*A,paccqHTaHHbtMH no TpexnepHollHori MoAenr,t.
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O 6cyxqcnuff pe3ynbraroB

Ilnonepcx4e Ha6ap,qeHhc HD 224801 Paxoueu no3BoJIHJIx onpeAeJrnrb nepHoA

xoae6axHg .spKocrn s 120 rvrraH [31. B 6o.rree nosAuefi pa6ore [7], Hnrrruan u Paxout
npnBoAnr yroqHeHHoe 3HaqeHHe nepxoAa 127 uun. Mu ott',lernaH noJloxeHHe o6onx
3HaqeHnfi neproAa, TaKxe KaK H onpeAerletlafl nepHoAa 6ucrpux xote6anuil 6lecxa
ns pa6orx [9] Xnasae6paHAra, coorBercrBytoullMH sHaqKaMH na pnc. 6-7'

Kax sr.tAuO, nepngAbl 120 u 127 MHH orcrorr or "Halullx" onpeAeneHnft na vacrory,
cooTBeTcTByloqyp ABylv! 3Be3AHbtM CyTKaM. TaXnu o6pasor*,r, oHH He npoTHBoper{aT, a

noATBepxAapT nonyqeHHble HaMH pe3yJrbraTbr: HCnoJrb3OBanse 6oaee npnt"rnrnrHofi
rexHHKH vt/unn 6oaee KOporKI4ft HHrepBaJI na6lpAennfi He nOSBonHan s 13, 71,

BbrAenHTb llcrnnnuft nnx. OrvernM raKxe, r.rro onpeAeJreHHn ByAa [5] 55-35 tunn

coorBercrByror (nprMepHo) Z-Pt u 3-fr lapMoHHKaM nepnoAa P 1 $/unu Pil.
caeAosarelbHo, H aTH onpeAe,IeHufl AocraroqHo xopouo rapMoHHpylor c HaUHMH

3HATIEHH.,{MN NEPHOAOB.

Haun na6lp.Eenus 1987 r. (CaHrnoK) He noKasaJrl4 npl4cyrcrBHt cKoJTb-nu6ygu
3HaqnMbtx KoporKonepnoAnqecKax xoae6annfi. 3ror $axr raKxe He npornBopeqHT
npeAnonaraer',roltr rpeinepHoAHofi Mo!€J1H: TaK KaK KaxAble - lzd 6 noaropaercr
cnTyaqnq B3aHMHoro "rauleHut" xotedaaufi P1uP2(r.e. qepes ll 0/Pt-l /P)),a
lr.a6aroAert.us npoBoAHnHcb qerbrpe HoqH noAprA, To BeJIHKa BepoflTHocrb flonacrb Ha

ne6aaronpraqrHbte (pasu rpexnepHoAHoro npoqecca Kone6aHHfi '
Oruernu, qTO KOHeqHO, Mbt He HacrauBaeM Ha.6esyclOanOfi AOcTOBepHOcTH

nOCneAHeR MOAenH (Ta6n, 3), TaK KaK Anfl Ha,qexHOrO pacqeTa CJIHIUXOM MaJIO

na6llgAennfi, HCnOJIb3OBaHHbtx npx aHaJIH3e. OAnaxO npOBeAeHHbl, aHaJIH3 H

nonyqeHHbre pe3ynbrarbt Moryr cTr4MynHpoBaTb AaJIbHefiune na6apAeHufl AaHHort v1

apyirt Ap-saes4, a raKxe AocraroqHo xopotuo o6r,gcHqlor nporHBopeqpfl B

pe3yrbrarax qnrlrpoBaBul4xcq nauu pa6or.

3arrlo'Ienrtc
Hauu na6apAeHuf, 1987-1988 rr, noI(o3nJTH:

l. ,[OCrarO.{HO yBepeHHoe CO1.7IaCH9 cO CpeAHefi xpunofi 6lecxa, ng;1yqeHHofi
paHee Apyrll MI.t aBTopaMH.

2. Orcyrcrere 6brcrpblx xole6anufi s 1987 r'
3. Hannqre cnOxHOfi KapTHHbl 6utcrputx KOnedaHHh 6leCxa a Qnasrpe no

Ha6ntoAeHrf,t't 1988 r.
Ilpe4aaraerc, MoAeJrb Myrbrnnepr4oAHoro Kone6aHnfl (ra6n. 3), Koropa"f, xopoulo

cooTBercrByer na6angeHntM 1988 r. H He npornBopeLlrr Ha6rIPAeHHflu 1987 r. 3ra
MOAeJrb nO3BOIJ{eT O6bflCHhTb npornBopeqHfl o Ony6anxoBaHHblx paHee

Ha6rrcAeHnflx 6btcrpbtx Kone6aHHi 6.necxa HD 224801.
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6bICTPbIE BCTIbIIIIKI,I
II KOJIE6AHI,I'I I;JIECKA V 1285 AqI

lI"<D. Yyrariuor, M.H. Jlonxas

npeAcraaneHLl ooro3rekrpHqecxxe Ha6.nn4eHHq Bcnbruek H kore6aHHff 6kecxa dM2-3c-ssesAur
V 1285 Aqt. AJrHTeJtbHocrb xore6aHHff or lo MHH Ao l-2 q, Hx aMnnHTy4rr naa6olunrre s norroce L/Ao
0,1m..(lxre.nrxocrb, aMnn[TyAH tr 3xeprnr Bcnuuex Mruru rro cpaBHeH[p c reMH, r(oropHe Ha6rrc4alacr
yApyrHx BcnblxHBaoqHx 3Be3A Tal(OrO xe cnexrparbHono THna. H3MeHeHHfi 6.lecxa V 1285Aql,can-
3aHHhrx c Bpar{eHHeM, no HaurHM xa6.no4gxl.rsv 3a l2 Horiefi xe odxapyxeHo.

FAST FLARES AND IIRIGH'I'NI'ISS ()SCILLA'I'IONS OI.' V I2ll5 t\ql,by P.F. Chugainctv,
M.N. Lovkaya. Photoclectric obscrvaLions of flarcs and brighrncss oscillations of thc d M2-3c rto, V l2u5
Aql are prcscnted. Durations of oscillations arc found to bc of l0 minutcs to l_2 hours, thc amplitudcs arc
the largest in the U band up to 0.In. Durations, arnplitudcs and cncrgy of flares arc lcss than in rhe othcr
flare star-s of the same spectral typc. 1'he rorationil rnodulation of 1'hc brighrncss of V 12g5 Aql is nor
detected for l2 nights of our obscrvarions.

Buc,rlclruc

V 1285 Aql cornacno t1-3] qB.ntercq KpacHortr kapnHKoBori BcnbrxHBalou{e}i 3Be3Aofr
CNEKTPANbHOTO THNA dM2-3C C 3MHCCHOHHbIMH JIHHH.MHl,I BOAOPOAA H CA,II H, K
BCneKTpe. Msr sxaloqHrH ee B nporpaMMy HCcreAOBaHuil xaaelanurl 6aecxa y Kpac-
Hblx KapnHKoBblx H poAcTBeHHbrX HM MOnOAbrx 3Be3A, pe3ynbraTbt BbtnojrHeHHe
Koropo}tr r{acrHrtHo ony6rHKoBanur [4, 5]. OcHosaHt4ev Ane npoBeAeHHfl Ha6noAeHAtr
V 1285 Aql 6urno HeAaBHee o6napyxenrae [6] xole6anxfi 6necxa c neproAoM oKolo
0,5 vnH y 3roli 3BesAbr H er{e rpex Apyrrx KpacHbrx r(apnuKoBbrx 3BesA. 3recb npeA-
cTaBJreHbr H o6cyxAeHbt pe3ynbTaTbr Ha6noAeHHi.

I. Ha6.ruo;lcrrul

Ha6nroAeHraq npoBoAunhcb Ha 125-cM rerecKone A3T-ll Ha s-KaHaJrbHoM Ooro-
sneKTpHqecKoM soToMeTpe, oAHOBpeMeHHO H3MepqloueM 6.necx saesAbt B norocax
UBVRL 3sesAofi cpaBlieHHe cnyxHra BD +8"3899, a BD +8.3900 npHMeHenacb KaK
Kotrrpo.nbHas. Ann Ha6iloAeHHr 3Be3Abr cpaBHeH14, HenpepbrBHbte Ha6noAeHusy 1285
Aql npepurearucb qepe3 KaxAure 10-20 r'rxn. .{arur H MoMeHTbr Haqara H Kor{ua Ha-
6tnAenurt V 12t15 Acll nprae4eHbl B ra6r. l. hsvepenr.rq V l2ti5 Ac;l n reueHre 11 no-qefi npoBoAutlvicb qepe3 KaxAile 24 c c 3Kcno3rr_tHeir zo c, a B reqeHHe oAHor Hoqh
Taarycra - qepe3 6 c c axcno3rurefi 4 c. O6rqee BpeMe Hauhx Ha6noAeHnfi co_
CTABHJIO 29,9 q.

1989 MaR 17-18
MaR l8-19
vaft 19-20
HloHb 29-30
HtoHb 30

Hronb 7

21h4gm_pph5gm
2i 08-00 49

2t t6-00 53

22 49-OO 36
20 27-22 3t
t9 45-21 51

I989 Hrorb I0
Hlonb 18

Hanb 20

H0nb 25

Hlonb 26

aBrycr 7

26h45m_21h5gm
18 55-21 56
l8 37-21 00
l8 37-21 00
l8 40-20 .50

t8 34-21 59
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2. Pc:yll,'ra'n,r

B reqenne xax.qcii iior{H HaMh na6roAalrcb H3MeHeHhs 6recxa V 1285 Aql, rna-
qHrerbHo npeBbrrxalouine oulu6xr na6nroAenr,rri v oruerrllvl 10 scnutuex, xpNoute 6aec-
Ka Koropbrx B noroce U noxataHur Ha phc. ]. B ra6r. Z npl4leAeHbt Aarbt H MoMeHTbl

MaKCHMyMoB BcnbrrueK, cpeAHeKBaAparhLrHbre oun6xn oAHoFo H3MepeHHe pa3Hocrh
saes4nurx BerHqHH V 1285 Aql n saes4br cpaBHeHHe 6u,68, oy B norocax UBV,
Bbtr{HC,[eHHbre Ha ocHose xsaHroso]i craruclnKu c yqeroM ntyua Qona ne6a,
aMnJTHTyAbt BcnbrueK Au, As, Ay B 3B€3.{Hbrx BeJrHqHHax H SKBHBaJIeHTHble npoAonxH-
TeJrbHocrH Py B nonoc€ U, aurpaxenHble B cekyHAax.

OcHoeHas oco6eHHocrb BcrrbrrueK V 1285 Aql 
- 

Hx MaJrbre flpoAoJrxHre.rrbHocra H

aMnJrHryAbt. Y acnrruex NeNe 1, 3, 4, 5, 6, 8 H 10 nosutueHHe 6lecxa orMeqeHo JIHUb no
oAHoMy H3MepeHHrc, HMeBUeMy npoAonxHTe.rrbHocrb 24 c gtn Bcnbtuex NeNe 1, 3, 4, 5,

6, 8 u 6 c Anrt Bcnbruxra Ns 10. C yuerov o6uiero ql4cna H3MepeHHil B KaxAyto H3 Hoqeli
H cpeAHeKBaAparHqHbrx ourx6ox oAHoro H3MepeHHq Bepor{rHocrb roro, qro sape-
rHcrpupoBaHHaq BcnbrurKa Ae;lfle'rcl' loxnoi, Bo3HhKueri kaK pe3yJlbrar cnyqafrHoro
6oluuoro eur6poca ao Qlyxryaqhqx qHcra perxcrpHpyMbrx kBaHToB, oqeHb Ma.na

Ane Bcex BcnbrueK, KpoMe BCnbruIKh Ne 10. KpoMe roro, c.IleAyer orMerHTt' (cM. Ta6n. 2),
r{To y Bcex BcnbrueK noBbtueHHe 6.necxa B no,noce U cosna[aer c rroBbrueHheM B no-
noceB, cocraBuBruHru or 2oao 15o, a y BCnbrueK NeNe 1, 2, 3,5,7,8, 10 oHo coBnaAaer c
noBbrueHHeM B nonoce V, cocranreuhM or 3o ao l3o. floorovy nce Ha6lrc4aBuHectl
HaMH BcnbruKu,3a HcKJrroqeHHeM oAnofi Ns 10, N4oxHo cqrTarb peaJIbHbtMH, Ilpu pac-
cMorpeHHH noJryqeHHbrx 3a BpeMq H)6lroAenr-ri perrcrpauHli BcnbtuleK NeNe 1, 3, 4,5,6,
8 usr se Hau.rJrH xaxux-Jtu6o Bo3MoxHbrx HHcrpyMeHTaJrbHbrx npHqHH, Bbr3BaBuHx yBe-
JrHqeHHe orcqera, Ho Bce xe cqHTaeM, qro nocKonbKy KaxAaq H3 HHx o6napyxena
.r.rrrrrb no oAHoMy H3MepeHHlo, ro neo6xo,quvur na6"nroAeHilq c 6olututtt.r BpeMeHHbrM
pa3peueHHeM At19 noATBepxAeHHfl peanbHocTH TaKHx KoporKoxHByulHx BCnbrueK,

rrpoAonxalou{Hxc, He 6onee 24 c.
B t7l no Ha6noAeHHrM B no.rroce [/ 6r;tn orMeqeHbt qerbtpe BCnbluKH V 1285 Aql.

llaur,r rra6nroA?HHl, ta na6roAenHq [7] voxHo cttHTarb oAHopoAHbtMH, TaK KaK nopor
o6rrapyxenraq B noroce U 6utt norlrH oAHHaKoBbrM. Kax naur na6anpenun, rax n I7l
yKa3brBamr Ha orcyrcrBHe BcnbrueK V l2tt5 Aql, npo4onxaoulHxcrr 6oaee l-2 unn,
npnqeM no HauHM Ha6nloAeHHeM, npoAorxaBuxMcq 29,9 q, aMn,nnTyAbl scnutuex s U
rie npeBbrua:nu 0,38^,a no l7l, npo.qonxaBuhMc, 14,5 q, oHh He npeBblualh 0,11^.
'faxofi ypoBeHb aKThBHocrH oqeHb Hh3oK no cpaBHeHHrc c ApyrHMH BCrlblxHBaou.lhMh

JBe3AaMh. flo 4anuurv [8] y saesaur Au Mic raKoro xe cneKTpaJIbHoro rHna, KaK H y
V 1285 Aql sa 35 q na6rrroAeHhri B nonoce U 6ulu 3aperhcrpHpoBaHbr; oAHa BcnbtlxKa

c aMn.nriryAoi 3,6^ Li npoAonxHTeJrbHocrblo 6olee 30 vNn, oAHa BcnbtuKa c aMn.rtH-
'ry4ori 2,2^ u npoAonxhre.nbnocrbto 6oaee 5 uxn H 20 scntrueK c MeHbIIHMH

'fa6rtrqa 2

Aara U' 6u oB ov Ag Ap Ay Ptl

1

)
J

4

5

6

7

8

9

10

1989 MaR 17

Mafi 19

l{oHb 30

}lonb 7

Hnl,bT
Hlonb l0
HoJrb 20

Honb 25

HbJrb 26

aBrycr 7

z3h55mt6s
23 53 28
20 56 13

zo 12 10

20 29 33

2t 5l t7
20 t1 4t
20 34 stl
19 41 34

19 21t 54

o,272 0,021
0,3 l5 0,046
0,380 0,038
0,281 0,057
0,240 0,090
0,363 0,015
0,392 0,068
0,336 0,012
0,158 0,023
0,260 0,036

0,03 I 6,80

0,030 24,4
0,03 I 10,06
0,037 1,O9

0,080 5,94
0,000 9,53
0,029 40,27
0,01 7 8,70
0,000 4,13
0,046 |,62

0,024 0,005 0,005

0,03 I 0,008 0,006
0,017 0,006 0,005
0,021 0,006 0,006
0,021 0,006 0,006
0,017 0,005 0,006
0,028 0,006 0,006
o.o23 0,006 0,006
0,020 0,006 0,006
0,046 0,01 4 0,01 4

74



\ j.' .i;'
'..:.
!..
:'.' .

\
N
R

\
N\

f
t

ii
\

'\
\

\

N

N

\\rhs\

N

\
N

N

R

s
\

N\

i.

\.l
,I.

l'

\sgR8
,5
o

\I
\o

\3
JA

N 8S
N Eg

E>
- 3x\ rE\;3

zz
ddN <5

N RI.
>o

NxF.\o=
N EI:rEx6sIoOOH

Eo
\ orE\ tro

N }tssi ;!
d:E--So.

N

\\ \ \

\
N
N

N

N

N

N

\
N

N
N

\
N

ti

;!,

ii

\

\
N

N

N

N

N
N

\\N\t\\

\\\\

\\\\t

o\\

\\ \\
\\

\\ \

;i.
i.
:,i

$

.ri'
.T'

\

N

N

'ribI
a:;,

\N
\h$\\

N\\\$
\\ \ \

75

\

t.

ii,
...i'

,
'.r'

:l
.:i

1..

..if.
sJ .t' '

..i.



r'm
0

42

44
/tlr 2100 z/00 //r

Prc. 2. ko.ne6axus 6.necxa Vl285Agl B Hoqb 7

aBrycra 1989 r.
Bepxxrr xpuBaq - BerHsl,tHbl U, cpetrxnn

xplrBas BeJIHqHHLt V, HHxHq, xpHBa, -
serrqrxrr /

aMnJrHTyAaMH. BbtBoA o MaJrofi aKTHBHocTH V 1285 Aql no4raepxAaeTcs onpeAe-
JreHHeM CpeAHerO OTHOuTeHHe 3HeprHil, h3J'lyqaeMblx BCnbluJKaMH H 3Be3AOE B CnO-

KofiHoM cocroeHl4h >,PulT, '1"- o6rqar npoAonxHTeJIbHocrb Ha6nnAeH14li. 3ra serr-
qHHa no HauJHM AaHHbtM paBHa l,l ' l0-3, a no [7] oHa paBHa 1,2',10-3. Kax orNae'leHo s

[7], scntrueqHas aKTHBHocrb V 1285 Aql, oqeneHHa, no BerHqt4He LPulT, oKa3blBaer-

cq 6onee qeM Ha nopsAoK MeHbuJe, qeM y ApyrHx BcnblxHBamqHx 3Be3A TaKoro xe
cIIeKTpanbHoro rHna.

Hecxoauxo Apyrofi pe3yJbrar no BcnbrureqHofi aKTHBHocTH oKa3blBaerce no /laH-
HbrM [9]. 3a 30 q @oros.nexrphqecKrx Ha6noAeHHi B norIoce B a [9] 6uao aape-
rHcTpHpoBaHo 4 Bcnbtuxu V 1285 Aql, ras KoTopblx y Har6olblxefi aMnnhTyAa H npo-
AOJTXHTeJTbHOCTb faulrn 7^ n 5 MhH. ECIH B3tTb nonyqaoqeece nO HaUHM Ha-

6aoAeHNqv V 1285 Aql cpe4nee orHorueHHe aMnnHryA BcnblueK, ro Ann BcnbluKl4,

Ha6nroAaBlueficq s [9], noayuaercrr LU =2,5,Pu=159 c H, raKHM o6pa3oM, oqeHka

BcnbrueqHoft aKTHBHocTH no Be.nHqhHeLPul'l'yBe.nHqhBaerce npHMepno a 6 pas.

Ha puc. 2 npe4craaaeHbt pe3ynbrarbr onpeAeretile pa3Hocreft BeJIHttHH V 1285 Aql
H 3Be34br cpaBHeHHa B nolocax U,V,l, ycpeAHeHHblx 3a npoMexyrKr BpeMeHH oKoJIo

10 r',rrH, nO Ha6JInAeHHeM B Hoqu 7 aBrycTa 1989 r. CpeAHeraaApaTHqHble oUH6KH

ATHX pa3HOCTefi He npeBHUaOT +0,005-, H nO3TOMy MOxHO 3aKIlOtlI4Tb, qTO 3a npg-
MexyrKH BpeMeHH, 6o.nuune 10 vrn, flpoucxoAnr 3HaqHTerbHbte H3MeHeHlan 1rrecKa

V 1285 Aql, oco6enHo 3aMeTHbte B nonoce U, a xoropofr uan6oalruee H3MeHeHHe

6aecxa 3a 3 q Ha6noAetnfr Aocrrrno 0,1-. Hsr.{eHeHHt [peAcraBJl.Etor co6o]Z Ha-

KnaAbtBaloulHecr{ Bo.nHbr, npoAonxuTerrbHocTH KOTOpbIX 3aKJIK}qeHbl B npeAe,Ilax oT

10 uun Ao l-Z q. IIo na6nroAeHrqM V 1285 Aql n 4pyrae HoqH Mbl o6Hapyxvl1u no-
Ao6Hbre no aMnJrHTyAe H npoAo.rrxu'rerrbHocrr Kone6aHlrc. CaeAyer orMeruTb Hx

cxoAcrBo c onHcaHHbrvr'r s [4 ,51.

HauN uCCleAOBaHa KOppeIrUH.E Mex4y 3Be3AHbtMH BeJ-ll4qHHaMH U,V,l. Mut nO4-
pa3Aensnil Becb MaccHB Ha$IOAeHHfi V 1285 Aql a novu 7 asrycra 1989 r. Ha rpynnbl,
coAepxaulhe k = 10,20 ... q.rrenOB, pacnoroxeHHblx nO BpeMeHH nOCngAOBaTeIbHo,

v HAXOA4]r,H Anfl Ka>KAOil rpynnbl, sMnHpl4qecKyp JIHHHIO perpeccHH

Y,=u+tt(x,-f),

rAeXi-Be.nHqhHtt V,Y;- ReJletq11bt (J 11 l,I - cpeAHee 3HaqeHHe X;,RxoAnulnx

B rpynny..Haruque KoppenqurH MexAy BeJrHr{HHaMH U uV ctaaoBr.nocb 3aMerHblM,

ecJrH B rpynnbr o6'tegunatucb Ha6nroAeHHr, norytreHHbte 3a flpoMexyrl(H BpeMeHH

OKqJTO 10 vr,ln r 6Ol.ee. I-1pr -srOv 3HaqeHH, xOS$Qr,rqnenTOB b OKa3aIHCb AOBOTbHo

Cl4JrbHO H3MeHrptIHMHCfl, HOnpr,rr.aepHO 70% uZ HHx 6blnn HeOTpHUaTenbHblMH. KOp-

perfl\An MexAy BerAqAHaMra V n I ne o6napyxraaaerc, Aaxe no ptAaM Hadr16.1e1uh
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[pOAOnxHTerbHocTblo 10 t"trn r 6Olee. 9ncla noroxHTerbHbrx H OTpHUaTenbHbtx
xos$QrqaeHroa l, Arq HHx oKa3brBaorc, nphMepHo paBHbrMH, T.e. rH.nole3bt HarHqHe
H OTCyTCTBH' r(OppereqHH paBHOBepOrTHbr.

Pesylurarut na6.npAenrfr V l2tt5 Aql a novu Taarycra 1989 r. HccJreAoBaubr HaMH

Ha HAr$Ltl/,e nepHoAhqHocrra 39,3 c, o Koropoi coo6qalocb B [6]. Bpeuennoe pas-
perxeHHe HaurHx Ha6npAeHHtr cocraBnsno 6 c, x oro Aaer Bo3MoxHocrb npoBoAHrb
noncK nepuo,qnqHocrefi or 12 c u 6otee. llepno4nunocrr 39,3 c, ne 6ula navu o6-
HapyxeHa no nepnoAorpaMMe, nocrpoeHHoB no uero4nxe [10] no BceM Ha-
6rrcAenn.au B noJroce U 7 azryua 1989 r. 3arev Mbl [ocrponnn nepHoAorpaMMbr no
psAaM Hadnw4eaufi B noJroce U npo4onxrTeJrbHocrbn no l0 MHH u roxe He o6-
HapyxHnr nepnoAxr{Hocru 39,3 c. Kpor'ae roro, Mbr cpaBHHnH our6xr oAHoro onpe-
AeneHHs pa3Hocrh 3Be3AHblx BeJrHrrHH V 1285 Aql u saea4ur cpaBHeHHe, BbrqHcJreHHbre
Ha ocHoBe KBaHToBofi crarvc-trlKvt H nafi4ennure HenocpeAcrBeHo xg Ha6.nrcAeHHA Ans
pJ{AoB nadarcAenuil [poAoJrxnTeJrbHocrbro no l0 urx, u Haurnr, qro oHH coBrlaAarcr.
Bce orn pe3yJrbrarbr yKa3brBarcT Ha ro, rrro 3HaqhMbre nepHoAHqHocrx MeHee l0 vnn
no Haurn M Ha6a roAen r,r sr',r n e o6Hapyx H Baprcr.

Haun na6lrcAety,n He noATBepxAaor BbrBoA [7] o eorNaoxHoM cyqecrBoBaHnu
BpaqarenbHofi vogy.nnqnn 6aecxa V 1285 Aql c nepnoAoM oKoro lZ paefi H avflJtvi-
ryaoi 0,05tg V. IIo ocpeAHeHHbrM 3a KaxAyro r4s 12 no.{efi naunx na6anAennfr
pa3HocrrM 3Be3AHbrx BeTHLTHH V 1285 Aql n raes4ul cpaBHeHHr Hax6onuuee pa3nnqne
AocrHraer 0,014- e 7, a cpeAHeKBaAparHqHoe orKJroHeHHe no oAHotr Horru cocraB-
.nqer +0,0048^ BV. flolyqennsre pa3nhqHr BerhqHH MexAy HoqaMr,r, no-BHAHMoMy,
Moryr 6urru o6rqcHeHbr reM, qro B TeqeHHe HoqH npoHcxoAHJrH HaKnaAbrBaorrluece
xo.ne6anrr 6necxa V l2tt5 Aql, r.r B pe3ynbrare Hx coBMecrHoro Blrt4flHt4fl cpeAH14ft
6recx or HoqH K Hoq14 HeperynflpHo H3MeHe.nc, e He6oauur4x npeAenax.
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HAEJIIOAEHIIfl MATHIITHOH Ap-3IlE3[bI p CrB
B YJII,TPAOHOJIETOBOI,I OEJIACTI,I CIIEKTPA

HA KOCMI,ITIECKOiI CTAHU}IU "ACTPOH"

H.!I. McpxynoBa, C.lI. ll.na.rurrAa

Are I 0a3 nepHoAa Bpa[leHHs MamHTHofi Ap-reea4u pCrB 6ur.nn noJryqeHbr pacnpeAeneHHe 3HeprHH

Bee cnexrpe s o6aacrx 1,X,1700-3500 A c uaron 204 c nououlbro xocMHqecxor craHrIHH "Acr"poH".

AHar[3 arrx na6apAeHHft noxa3ar, qro ocHoBHbre oco6exnocrr nepeMeHnocra noroxa n3nyqeHug
y Ap-gBe3A a Y6-o6rracrn cneKTpa npHcyrrlH raxxe BCrB, o HM€HHo: l) c yBenlqeHaeM AJrr{Hbr BoJrHbr na-

Aaer aMnrrlTyAa xoledaxsft H3ryrreHrq s Yo-o6Jracrx cnexrpa; 2) B o6nacrx 1, < 2100 A xa6lpAarorcs Aea

MakcHMyMa r{ ABa M[HuMyMa ua xpHBbrx H3MeHeHH, noroxoB B 3aBrcHMocrH or Qaqbr nepHoAa Bpil{€HHe;
3) B o6nacru AJIHH BoJrH 1"1, 3000-3500 A norox H3ryqeHaq ocraerc.s nparTHqecr(H rrocrogHHbrM;

4) noroxeHre MaxcHMyMa Ha onrHqecxoR xprBoR 6;recxa cooraercrByer noJloxeHHrc MHHTMyMa drecxa s
ynbrpaQHonere.

THE UV OBSERVA'I'IONS OI. 'l'HIi MAGNIi'l'lC Ap-S'l'AR BCrI| ON IIOAIID 'l'HD

SPACE STATION "AS'I'RON", by N.l. Merkulova and S.l . Plachinda. For 9 phases of rotarion pcriod

of the magnetic Ap-star BCrB thc encrgy distrihution in thc rangc 1700-3500 A is obtaincd with the stcp
20 A. The obscrvations wcrc carricd out on hoard rhc space stalion "nstron".'[hc analysis of thc
observational data shows, that thc rnain pcculiaritics ol'thc clnission Ilux variations of Ap-stars in thc UV
spectral region arc also typical for pCrl).

Ha6aDAeHHq Ap-saes4 noKa3brBaor hx cneKrpaJrbHyro H QoroMerphqecKyro nepe-
MeHHOCTb C oa3ori nepHOAa BpaUeHHfl KaK B BHAHMOfi H 6nHxHetr HHopaKpacHofr, raK
H B yrrbrpaoHoreroBofi o6nacr.sx (Y@).

B ceun4ecarbre roAbr rxnpoKoe pacnpocrpaHenhe nonyqxna rHnore3a Fle'rep-
coHlll. OHa npeAnoJroxhra, qro nepeMeHHoc'rb 6aecxa y Ap-sBe3A B BhAhMorl
odr,acrlz., BosMoxHo, o6yc.noa.nena h3MeHeHHrMh 6JrecKa B yO. TaK, y prAa rop.flqhx
Ap-saesa Ha6rnAar,orcfl H36brrKH B coAepxaHuu KpeMHun 3xsueaaeHTHbre uhprHbr
H 

'yqeBbre 
cKopocTH, H3MepeHHbre no 3ToMy 3JreMeHTy, nepeMeHHbr c sa3olz nepHoAa

BparrIeHHr. Ilpegnolaraercr, r{To KpeMHh, cKoHr{eHTpr4poBaH B orAenbHblx o6nacr.Rx,
KOTOpbre o6brLrHo Ha3brBarcT nrTHaMr4, He noApa3yMeBa.s npr ToM aHa/ilornv c MafHHT-
HbrMr4 ngTHaMH Ha cOlnUe. KpeMHrli HMeeT MHOXeCTBO Cr4JrbHbrX Jl.U}J.uil B ynbrpa-
Qnonere, nooroMy B Mecrax ero KoHrIeHTparIHr.r 6yaer noBbIIIIeHHoe nornouleHue, qro
npHBeAer K nepeMeHHocrr4 yo-noroKa c oa3orl nepHoAa BpauleHr,rr. B pesyrorare
TaKOfO noBblrrreHHOrO nOfnoueHHfl BepxHHe cJroH arMocsepH 3Be3Abr oxnaxAaprcfl,
a HHXHHe - AOnOTHHTeTbHO HarpeBaroTcfl. 3TOT HafpeB npHBOAHT K nepeH3nyqeHH10
SHeprHH B BHAHMOfi O6naCTH h, B CBOIO OqepeAb, K nepeMeHHocrH ee 6lecxa c Sa3ofr
BparrIeHHfl. B anAxuofi o6aacrn raKxe npoHcxoAl4T norroueHHe H3nyqeHHfl /ilvtts,AsMt4

pa3Hbrx SreMeHToB, B ToM qHcre HMeor{Hx HeoAHopoAHoe pacnpeAe,neHHe KoH-
qeHT'pauHH no noBepxHocTH 3Be3Abr. 3ro aHocraT AonorHHTenbHyKl nepeMeHHocTb.

B AaluHefirueM runore3a nerepcoH o nepeMeHHoM 6naHKerHpoBaHHH e YS 6uraa
nepeHeceHa pxAoM aBTopoB Ha 3.rreMeHTbr "xerre3Horo nHKa" H peAKo3eMe.rrbHbre 3re-
MeHTbr Anq o6bflcHeHH.H nepeMeHHocrH 6oaee xo.noAHbrx Ap-saes.q l?-41.

Ha6.noAexns noKa3brBanr, qro H3MeHeHHq noroKa B yrbrpa$Horere y Ap-soes.q
npoHcxoA.Rr B nporHBooa3e c H3MeHeHueMH ncroKa B BnAVMolt o6nacrH t3, 5, 6-101.
3ro.ssa.flerc.r apryMeHToM B nonbsy cyu{ecrBoBaHh, npoqeccoB nepepacnpeAeneHH,
3HeprHH B Hx CneKrpax.

OAnaxo, ecrvl Anfl ropeqHx Ap-saes4 yAaerca B ocHoBHoM o6rscnxru $oroverpr,r-
qecKyo nepeMeHHocrb B BHAHMoil o1nacrn nepeKaqKotr SHeprHH l43 ynbrpaQHo.[era,
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ro Anq 6o.nee xo.noAHbrx 3ro cAerarb sarpyAr.rHrerbHo [111. BCrB, Koropyro Mbr hcc.ne-
AoBan]H, orHocHrc.E K xo.noAHbrM Ap-seesgav (7; - 8000 K t12l).

BCrB (HD 137909) - oAHa H3 Har6onee HccJeAoBaHHbrx MarHHrHbrx 3Be3A. IIo rzny
neKynapHocrh oHa orHocrlrcfl x sr-cr-Eu vr sBJrrercfl cneKrparbHo-ABofrHoil.
3ftrxen u Opaepr [13] npuurnN K BbrBoAy, qro o6a koMnaHboHa qerBeproro K.nacca
CBeTHMOCTH, pa3,nhr{Xe B gpKOCTH OkOJTO 1-2 SseSAFrbrx BeTHLIHH H CneKTparbHbte
xJraccbr KoMnoHeHr A8 ra -F5. Op6urarunurfi nepHoA paBeH - 10,6 roAa.

O6uenprangroe 3HaqeHhe nepHoAa H3MeHeHHe 3QQeKTHBHoro MaFHHTHoTo notra ll,
6utno ycranoBreHo [Ipecronora u Crapuev I l 4],

JDp.",. = 2434211,5 + ltl,4ti7E, (1)

rAe p.cr. - noJroxLrreJrbHbrft KpoccoBep (MoMeHT nepexoAa KphBotr //, or "-" x "+").
Ha ocHosaHHH QoroMerphqecKHx Ha6nloAeHHri pCrB asraaaeHo, r{ro Ha Qa3oBoi

I(pHBOfi nepHoAa BpaUeHHfl Qassr r"raxcuMyMa 6,necKa 1tusru Qasarv MaKcHMyMa
a$QeKTHBHoro MaTHHTHoFo noJre, a 0a3br MHHHMyMa 6.necxa 6rusxa Sasav MHHHMyMa
17". Auntmry4a xore6aHHi cocraBrner oKo.no rpex corbrx 3Be3AHoli BerHqHHbr
tl s- r7l.

Ha6rrcAeHur{ e Y@-o6aacrH cneKTpa 6urar.r aurnoaHeHbr Ha KocMuqecKofi cranunr
"Acrpon" B TeqeHHe 9 ceaHcoe. Xypnaa Ha6noAeHHi npHBeAeH a ra6rr,rqe. ,Ilan-
TeJ'rbHocrb ceaHca cocraBrqra npHMepHo 3 q. B noc/re,qHeM cron6ue coAepxarcq
Qassr nepuoAa BpaueHH, 3Be3Abr, BbrqHcreHHbre B coorBercrBHH c eSer.aepr.l4ofi (1).

Heonpe4e.neHHocrb BbrqhcJreHHfl Qasur cocraBrqer < 0,01. Bce ua6nroaeHrq 6btnH
cAenaHbr c ueHTpaJrbHor? BxoAHori 4naoparvofi, paBHo[ 0,04 r"rv, qro coorBercrByer
1" na ne6e. 3a 3 q ceaHca o6brqHo Aenanocb 36 craHoe B pexHN{e 6srcrporo cxa-
HHpoBaHr4.q, KorAa KaperKa c O3Y npoxoAuna or oAHoro KoHeqHoro noroxenuh 4o
Apylofr 3a 140 c, a onpoc reneMerpHH npoH3BoAHncq KaxAbte 0,61 c. npH 3ToM
nepeKpbrBancq cneKrpanbHbrfi AHana3oH or 1700 Ao 3500 A. Hcnoassosaracb rrrnpoKas
BbtxoAHar r{eJrb c L}v=28 A. noapo6Hoe onHcaHHe 3KcnepHMeHra, MeroAvlKn Ha-
6rroAennfr H o6pa6orkH coAepxarcs B MoHorpaquu noA peAaKqy,eil A.A,. Borpuy-
xa [181. Pesynurarsr cKaHHpoBaHH, cneKTpoB 3Be3A (B roM qncrre x pCrB), osr-
noJIHeHHbre Ha "AcTpoHe", npHBeAeHbr TaM xe B BHAe Ta6nHq  orapnQr'roB cnek-
TpaJIbHOl nJIOTHoCTH a6coatornurx nOTOKOB h3.[yr{eHH, (B eAHHHUax 3pr/(CM .CM .c .

. A1; ar"recre c Hx orHocHTeJrbHbrMH BHlrrpeHHMH norperrrHocr.sMn, cocraBJIrIouII4MH,
KaK npaBHJro, BenHqHHy 0,01 dex.

Ha pnc. i noxa3axur a6colrornure pacnpeAeneHhe 3HeprHH B cneKrpe BCrB or 1700
Ao 3500 A c uaror"r 20 A, nonyveHHbre Ha "Acrpone". SlaAHo, qro noroKu HslyqeHHt
B CneKTpe 3Be3Abr Ha BCeX Ant4tl.ay. BO.nH MeH9OTCS CHHXpOHHO C QaaOfi nephoAa
Bpar.tleHH-fl. Pasvax 3Thx ]43MeHennfi npeasruraer 30X. Uro6sr oueHHTb pa36poc npH-
BeAeHHbrx a6corlornurx noroKoB h3nyqeHHfl, HaMH 6brJrH noAcqHTaHbt cpeAHe-
KBaAparHqHbre orKroHeHHs eAHHHT{Horo H3MepeHHs B KaxAofi AJTHHe BoJrHbt no BceM
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P}lc. !. PacnpeAeJIeHHe 3HeprHH B cnekrpe BCrB or 1700 Ao 3500 A, c uraroM 20 A, no.nyuegHbre Ha
"AcrpoHe"

9 Qasar"r. 3ra our6xn MeHrtorcq o-t 7% B A,nHHHoBonHoBoft o6nacrH Ao 162 B Ko-
porKoBoJrHoBofr o6nacrH, Ho pacnpeAe.rreHbl oHH HeoAHHaKoBo: Are )\.>2200 Aus-
MepeHHfl B 64 AnHHax Bo.[H noryqeHbr co cpeAHeKBaAparHqHbrMH orKJroHeHVsMt4
eAr4HHr{Horo H3MepeHhq o = 7+ll,5o/o, uro cocraBrqer B cpeAHeM no BceM ArhHaM
BoJrH BeJrHq]y,ry owl,lKvl 6 = 9,6Vo; Arfl l\,<2200 A cpe4Hex"aAparuqHbte orKroHeHhq
eAHrir4r{Horo H3MepeHhr 3aK.[[oqeHbt B npeAeJrax ot 9% Ao 16U, qro Aaer B cpeAHeM
orua6xy 6 - 127o.

BCrB Ha6-rrroAanacb Ha "AcrpoHe" B pexHMe, KorAa r{acrb cBera, He npoureArxero Bo
BxoAHyro AHaoparMy, HcnoJrb3oBaJracb Arrfl. rHAvlpoBaHHr. Ilorox H3nyqeHHfl B Hy-
JIeBoM noptAKe AHQSpaKIIHoHHoTZ perrerr(H perHcrpHpoBaJrcr s IV xanaae, cneKrpo-
Sorouerpa Pe$epeHrHbtM O3y (qyBcrBr4rerrbHocrb B cnexrpanbHoM Auana3oHe
1700-3500 A), no orcqeraM Koroporo MoxHo KoHTponupoBarb roqHocrb ra/.yt-
poBaHl'l'I H yt{HTblBaTb H3MeHeHHr{ nOTOKa H3IyqeHnr OT 3Be3Abr, Bbr3BaHHbre nepe-
MeHHbrM BHHbeTHpOBaHraeM.

Ha pnc. 2 noragana KphBar h3MeHeHhe 6necra e $rnurpe B,a nuxe riaHeceHbr
lorapu$vut MaKcHMaJIbHbrx orcqeroa peQepeHrnoro O3Y. Ecrh cqlararb, Ltro MaKch-
MaJ'rbHbre orcqerbr He HcKaxeHu sS$exraun rHAltpoBKH, To pHcyHoK AorrxeH or-
paxarb pea.[bHy]o nepeMeHHocru 6recxa 3Be3Abr, ocpeAHeHHyto B AHana3oHe cneKT-
panbHofi qyBcrBHTenbHocrH O3Y. AunauryAa 3Tofi nepeMeHHocrH (cM. puc.2) ae
npeBbtuaer 5% h BepoerHurft uarcruyru 6aecxa pacnoroxeH oKoJro Qassr 0,3P.3ro
corracyerc, c Sa3oi MaKcHMyMa 6.necxa B BHAHMofi o6tacrn, a raKxe c ee aMnrh-
TyAofi , cocraB.neloqeil 3- 4% .

Ha6aoAeHtrq BoauQ r BonuS [15], eurnoaHeHHbre B cHcreMe C1p€urpeua, noKa3a.rrH,
qro nepeMeHHocrb e Sx.nsrpe U, uenrprposaHr-roNr na 1,3500 A, ne npeastuaer Z%.
Hrax, vaxcnMaJTbHble orcqerbt pe$epeHTHoro @3Y MeHflorc, Ha BeJrHqHHy ne 6oaee
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Pnc. 2. .norapuQMLr MaxcHMaJrbHsrx orcLreroB AmB
peQeleHrHoro o3Y Qg Slu*) 

" 
raun"uMocrx or +a36r

neproAa BpauleHlrs raes4ul BCrB. B BepxHefi qacrH
pncl[rxa npHBeAeHa r(pr{Ba, dlecra orofi oBe3gbt B

Qaarrpe B Il6l

Prtc. 3. Orxpuruua il 3axpbrruMx (pyxxaMfi
rloxa3aHbr a6co.nprxue noroxr r3ryqeHn, B cnexrpe
pCr3, noayueHHue Ha "Acrpoxe' coorBercrByloqxe
MHHHMarbHoMy H MaxcHMaJrbnovy ypoaxau f,pxocTH
3Be3AU B y.nrrparlrolere.

Cnrol[Hofi xpHBofi HaHeceHH AaHHbre,
noryqeHHbre Ha cn)mHnxe TD-I, Kocrre Kpecrltxu, _
a6coaprxoe pacnpeAelreHue oHepruH B onrnqecxoM
cnexrpe pCrB no AaHHbtM Xapnronoaa [201

, - AcrpoH {pp.cr = 0,47,2 - AcrpoH ( gp.cr =
=0,21)
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5.8, 6aecx B BHA-HMoli o6nacru cneKrpa MeHrerc, He 6onee, qeM Ha 4x,.norox e
o6lacrn 1"3500 A no HaserraHbtM Ha6rroAeHAflM MeHsercr na Z%, B ro BpeMq KaK
a6conlorHbrtr noroK H3nyLreHHa Ha 3Tofi xe A.nHHe BoJrHbr no Ha6nroAenrry nu
"AcrpoHe" o6napyxraaer pas6poc c Arcnepcneh -loj(. IIo-aN4xvor,ry, 3ro peanbHo
AOCTHrIlyTaq roqHocrt, H3MepeHHq Ha "Acrpone" a6corlorHbtx nOToKoB H3,rryqeHHr{
npr na6.nr,ogeHH.Ex B qeHTpaJrbnoft 4NaQparMe. no3roMy Mbt peuHnu nepefirh K pac-
cMorpeHHlo orHocrirerrbHbrx noroKoB H3nyqeHHq e yO-cnexrpe pCrB.

HssecrHo, vro y Ap-sae3A ynbrpaehoreroBafl ylr,HAvlwas cneKrpanbHbreo6nacrr, B
KOTOpbTX npoHcxoAHT nepeMeHHocrb noroKoB H3nyqeHHfl n nporrao$a3e, pac-
noroxeHbr no pasHbre cropoHbr or HeKoroporo yqaerKa AIHH BOnH A), - 100+500 A,
rAe norol( He MeHflerca. lenrpanbHylo AJIHHy Bo.nHbr 3Toro AHana3oHa Ha3bt-
B:Inr "HyJreBorT" H o6o3HaqarcT l,nr1. EUrla HailAeHa 3aBHCHMOCTb L,uu OT BeJTHqHHbT

Q = (U - B) - 0,72(8 - I/), xoropar cBo6oAHa or o0eeKroB Mex3Be3Ar-roro no-
rJroIIIeHH.s H flBreercfl napaMerpoM, qyBcrBHTe.rrbHbtM x s$QexrnnHofi TeMneparype
3Be3Abl [6]. Coraacno 3rofi 3aBHcHMocrr MoxHo npeAnonoxHTb, Lrro gan pCrB ],.r11 -
6.3aK,2168 81

/J

P\l,\ t

// 
t- t, 

,'\.. ,/l
,/ ,!' \r'

45

2o/o Z50O ,rOOo J,1OO A, A



anf40z
,fcmpot

Lg Ft xh /700 A

o l" /8f0 fl

P[c. 4, 3asHcx]-4ocrt or ArIHHbt BorHH aM[rHryAbl
nepeMeHHocTl.l oTHocHTerbHblx noTol(oB s cnerrpe p

CrB c tlaroft nepHoAa BpaqeHHa

-3200: 33004. Bu6paa In,u = 3240A, uut
HOpMHpOBaJTH pacnpeAeJreHHJ{ 3HeprHh

BCrB n ylsrpaSnolere x 3HaqeHHsM noro-
xa r Sase 0,26, ans xoroporl Ha AaHHofr
AJI.l,4He BoJrHbr xopotuo corJracymTcfl noTo-
KH, rronyqeHHbre Ha "Acrpone" r Xapuro-
Houtrr{[20].

Ha prac. 3 npraseAeHur a6cormrnbre noro-
Kh H3nyqeHHq B cneKrpe BCrB, nonyveHHble
na "AcrpoHe", coorBercrByrorllre MHHHMaJIb-
HOMy H MaKCHMaJTbHOMy ypoBH'M qpKocrH

n y.nurpaQaoJrere. ,Q-nn cpaaueHHfl raM xe
HaHeceHbr AaHHbre, no.nyqeHHble B ynbTpa-
Suoaeroaofi o6aacru cneKTpa Ha cnyrHHI(e
TD-l t191 (cnJlorxHafl KpHBan), H a6conorHoe
pacflpeAeJreH]te 3Hepr14H B OnrHqecKoM
cneKTpe no AaHHbrM Xapraronoaa [201.

Ha prc. 4 navu npeAcraBJreHa 3aBHcH-
MOCTb OT AJrHHbr BOJIHbT aMnnlTyAbr nepe-
MeHHOCTI4 OTHOCHTenbHbtX nOTOKOB H3ny-
qeHHfl B cneKrpe BCrB c @asof nepHoAa ee
BparrleHHr{. B aepxHefi qacrr.i pr4cyHKa AJIfl
HarnsAHocrH npHBeAeHbr KpHBag H3MeHe-
nux oQQexrHaHofi HanpqxeHHocru MaTHHT-
Horo norr LI ,u xpuvaa H3MeHeHrlr 6recxa s
$rrurpe B t161, Ha Koropotl orMeqeHbrBep-
THka.nL,HbrMH qepToqKaMH Qasur, xor4a 6rrlu
nonyqeHbr HadJtrcAeHVe ua "Acrpone". hs
paccMorpeHH_s 3Toro pHCyHKa MoxHo 3aK-
nrcq,rTb cJreAYEuIee:

1. C yae.nrueHHeM AlnHri. BoJ.rHbr naAaer
aMnn14TyAa xore6anrafi H3ryqeHHn s Y@-o6-
nacrr cneKrpa, KaK y Apyr4x Ap-saesa.

2. B o6tacnr \ < 2100 A na6nrcAarorcs
ABa MakcHMyMa H ABa MHHHMyMa (aHano-
rHr{Hbrtr xapaKTep H3MeHeHHg noroKa c no-
gBJreHr4eM BTOpI4tIHbrx MaKCHMyMa H MHHVI-
r,.ryva o6napyxeH y cx2cVn t3l N rCas t6ll.
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3. B o6lacrr AJtl,lH BoJIH

npaKTH qecKh nocrorHHblM.
4. Ilo.noxenl-te MaKchMyMa Ha onruqecxoft

rIoxeHHo MhHhMyMa 6.rrecxa n ylr,rpaQuo.nere.
xpreofi 6aecxa coorBercrByer no-

Taxnr.a o6pa3oM, MoxHo cAenarb BbrBoA o roM, qro H3BecrHHe oco6eHHocrl4

nepMeHHOCTH nOTOKa H3.nyqeHhe y Ap-SaeSa e YO-O6IaCTH CneKTpa npHCylIIl4 TaKxe

BCrB.
Aaropur 6aaro4apnor A.A. Eoapuyxy, P.E. I-epur6epry, A.M. 3nepeno*, JI.[I. Ilerpoey,

A.B. Tepe6rax u A.V. tlleftxery 3a BosMoxHocru na6roAe1uit Ha "AcrpoHe", sa npe-

AocraBreHHbte o6pa6oraHHbte Marepnanbr aalnaAennil, a raKxe sa noJIe3Hble 3a-

MeqaHHq H AHCKyCCHH.

a2

- 2000+3500 A noro* H3nyqeHhq y BCrB ocraercq

4ocd€EI



JI14'I'EPA'I'YPA

l. Peterson D.M. tt Astrophys. l. 1970. Vol. l6l. P. 685---694.
2.Wolff 5.C., Wolff R.J. // Astron. l. 19'71. Vol.76. P.422-430.
3.Molnar M.R. ll Asrrophys. J. 1973. Vol. 179. 1,.527-537.
4. Mutsarn 11. // Astron. and Astrophys. 1979. Vol. 73. P. 158-170.

'5. Lecrone D.S. // Asrrophys. l. 1974. Vol. 190. P.319--326
6.Molnar M.R., Mallama A.D., Ilorlh A.V., Soskcy DJ. ll Astrophys, J. 1976. Vol.209. P. 146-159.
T.Mallama A.D., Molnar M.R. ll Astrophys. J. Suppl.Ser. 197'1. Vol. 33. P. l-18.
S.Jamer C. // Astron. and Astrophys. 1977. Vol. 56. P. 413-416.
9.Jamer C. // Astron. and Astrophys. 1978. Vol. 70. P. 379-388.

10. Molnar M.R., Wu C.-C, ll Asrron. and Astrophys. 1978. Vol. 63. P. 335-340.
ll. HrHeBH.X. l/ Coodu4,ery.e CAO. 19E3. T. 39. C. 5-39.
12. ftaronescxufr n.B. // Coo6utexuq CAO. 1985. T. 20. C. 26-36.
13. Oetkcn L., Orwrt R. // Astron. Nachr. 1984. Vr:I. 305. lr. 317-323.
14. Presron C.W., Sturch C. ll 'l'hc MagncLic and Ilclatcd Stars. 1967. IJalrimorc. P. lll-121.
15. Wolff 5.C., Wolff R."/. // Astron. J. 1971. Vol. 76. 1,. 422-430.
16. EpoAcxaa 3.C. / / llepeu.3Be3Abr. 1975. T. 20. C. 129-132.
17. MerHK n.n. // H3B. KpuM. acrpooH3. odc. t974. T. S0. C. 63-67.
18. Eozpuyx A.A., PeAaKTop // AcrpooH3HlrecKHe HccreAoBaHHe Ha kocMHqeckofi craHqH]{ AcrpoH. 1990.

MockBa (B nerrarH)
79. Jamar C., Maca*Jlercol D. Monfils 21. ct al. // t, ltraliolct BrighrStar Spccrrophoromcrric

Catalogrrc.[iSA Sl{-27. l)aris. 1916. 1,. 4t]9.
20. Xapuronoa A,8., TepeqeHKo 8.M., KHs3eBa,//.H CnexrpoQoroMerpxqecxrn xararor 3Be3a (cnpa-

BOqHHT(). ArMa-ATa: Hayka. 1988.

yAK s23.855

JU{HEI,ITIATbIII yO-CTIEKTp UEHTpAJIITHbIX OEJIACTEI;I
. HOPMAJIbHbIX IAJIAKTI,IK

IIo HAEJrr0[EHr,rrrM HA ACTPO(I,U3HT|ECKOIr CTAHIIUU,,ACTPOH'' ,

H.I,I. MepxyrroBa, JI.II. McurK, Il.U. flponxx,
H.H. llpolrux

B y.nrrparpno.leToBbrx cnekrpax rJeHTpanbHbtx o6nacrefi pa3MepoM 0,2-20 xnx Ane 20 HopManbHbtx
raJIal(THx, nonyqeHHblx Ha acrpooH3HqecKofi CTaHIIHH "AcrpoH", BbrAeJreHbt a6cop6t{HoHHbre noJrocht
a o6nacrgx 1"2800 A u )'2350 A a :vrccsq B ,THHHH Ctrll 1"1909 A. o6e a6cop6rlxoHHbte norrocbr
o6yc.noolenu 3Be3AHbrM cocraBoM rleHTpanbHbrx od.naclef, raJraKTUK. Eoxagaxo, qro HHTeHcHBHocrr)
norocl,t )'2300 A, cB.q3aHHofi c,IHHHnMH MgI N MgII, Koppenupyer co cneKTpaJrbHbtM r(JraccoM
IleHTpanbHon o6aacTa raJlakrHl(H, a AnrI cner(TpaJrbHoro xtacca k yBeJrHqHBaercs c yMeHbueHHeM
rHHeftHoro pailMepa na6lo4aevoft o6lacra raJraKTHKH.

I4HTeHcHBHocrH noJroc )'2800 A ulv235O A qenrpa.nunurx o6lacreft ralrakrHx paHHHx Mopeono-
FHqeCkHx THnoB H nO3AHHx cne,<TpanlHblx XJIaccoB koppenHpyKlT. UAenaHo npeA[IonoxeHHe, qTo Bo Bcex
cnyqaqx sAecu na6noAaercfl c'rapoe 3Be3AHoe HacejrelrHe, B cner(Tpax xoroporo 66nbuyro qacrb H3-
nyqeHH, ynl,Tpa(pHoneroBorl odracrH Aaror 3Be3Abr ropH3oHTanbHoft H nocjreacHMnrorHqeckoff aerBea
AHarpaMMbl fepqunpyHra*Peccena. SMAccuA B tlHHtlH CIIII o donlurrHcrBe cnyqaeB cra6a, solvoxHo,
H3-3a Marori nroqaAH oqaFoB ee cBeqeHHq no cpaEHeHHic c pa3MepaMH Ha6.nm4aevux o6lacreft rarakrHr(.

THE I,INE SPEC'I'RUM OIT CI'N]'IIAt, ITI'GIONS oI.' NORMAL GAI,AXII.]S
OBTAINED ON BOARD OF THB ASTROPHYSICAL S'I'ATION "ASTRON",byN.l. Merkulova,
L.P. Melik, V.l . Pronik antl l.l.Pronik. '|'hc {/V spcctra of ccnr.ral rcgions of 20 normat goto*,", obrarnc(l
with thc diaphragm 60" (thc dinrcnsion O2-20 kpc) on board of thc astrophysical station "Astr<>rr"

allorved us to allocate thc absorption bands in thc rogions l,2U(X) A and )" 2350 A. 'l'hc cmission in rhc r.cgion
cf CIII] 1909 A linc has bccn also f<>unrl. Ikrth ahsorpLion brnds arc causcJ by thc srcllar compositiorr ol thc
ccntral rcgion o[ the galaxy. It has hccn lound, that rhc ].21J00 A linc inrcnsiry conncctcd wirh Mgl and Mgll
lincs corrclatcs with thc spcctral class ol thc ccntral rcgion ol thc galaxy. Ii)r [hc spcctral class t it incrcascs
with the decrease of the lineare dimension of the observed rcgion. The correlation of specrral indcxcs of l,2800
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A and I 2350 A bantls ol thc ccntral rcgion of galaxics ol carlicr morphological types with latc spectral

classes has been noticed. It is suggcstcd, that old stcllar population is actually observed hcrc, thc main
conrriburion of UV emission boing madc by the stars o[ horizrntal and aftcrasymptotical branches of
Hertzsprung-Rusiel diagram. In most cases the emission in CIIII linc is weakened plausibly due to small
contrast of its light on the background of the observed emission from large-scale galactic regions.

Bucqerrlre

llo AaHHurv Ha6nrc,qeH14ra Ha acrpo{H3HqecKofi craHqnH "Acrpon" sa nept4oA c 1983
no 1987 rr. nonyqeHbr _pacnpeAener.rfl oHeprI4I4 o yaurpaSnoneroBofi o6Jracrr
cneKrpa 11"1600-3500 AA Anfl ?7 3Be3AHbtx cHcreM. MeroArxa Ha6nPAeHHE, Qoro-
rpa$HH o6texros c orMeqeHHbrMH Ha HHx noJroxernflMvl BxoAHofi AHa$parMbt (KaK

npaBHno pa3MepoM 60", rnorAa 10"), a raKxe rpa$nxn H TadrHUbI c AaHHbtMH Ha-
6ltoAennfi nprBeAeHbt B [1,21. Ana.nug 3HaqeHHtr noroKoB, nonyqeHHblx AJtfl 17 ra-
JTaKTHX MOpsOnOrHqecKHX THnOB Or E AO Ir, r COnOCTaBJIeHA9 hX C AaHHbIMH
UBV-$otouerpHH no3BoJrHnH cAerarb BbrBoA o rrepeMeHHocru yO-H3JIyqeHH, flAep
rpex raJraKTHK * Mapxaprn 573, M33 r M83, y Koropblx nepeMeHHocrb paHee or-
MeqeHayxe BonrhqecKofr odnacrn cneKrpa [3].

OcHoeHaq Uenb Ha6JroAeHuil ra.naKThK B ynbrpa$Ho.nere 3aKrtoqaJracb B xccneAo-
BaHHH HenpepbrBHoro CneKTpa H Tex AeTanen nvHeilv.aTorO cneKTpa, KOTOpble MoxHo
6rr.uo nolyrrxrb npr4 cneKTpaJrbHoM pa3perxeHHH, onpeAe.IlfleMoM MeroAHKor Ha-

flno1eruufi H qyBcrBurenbHocrblo npnMeHfleMoi annaparyput [11. Hrxe npuae4enut
pe3ynbrarbr HccleAoBa Hu fl -t aKH x Aer aneil B cneKTpax HopMaJIbH bl x raJI aKThK.

L.,[cra.lrrr Jrrrrrcfi rra'roro c[cl(Tpa raJraKTHK
rro rra6nroAeu[flM rra cratIIUIIr "Acrpolr"

Pacnpe4eaeH He oHeprfi H a yrurpaQr.ro neroBoti o6nacrr cn eKrpa I1" I 6m-3 500 AA
onpeaeneHo no 3Har{eHHqM noToKoB B orAeJrbHbrx norocax cneKTpa uIHpHHoft 28 A
[11. Hsr,lepbH]4r{ noroKoB o6brqHo npoBoAHnHcu e 10-15 ToqKax. Toqnocrt ycraHoBKH

BxoAHofi rrleJrr{ cneKTpoMerpa Ha 3aAaHHyo AIHHy BoJIHbr He npeBbrulana l0-15 A.
Hcxapqenne cocTaBr.qJTh C/]ryqAA, KOrAa rr{eJlb nepBoro KaHaJIa cneKTpoMeTpa ycTa-
HaBJrHBaJracb Ha AJTHHy BoJrHbr 12800 A c rorrHocrbro Ao 1 A, [pr4 aroM Iqenb BToporo
KaHaJra npr4xoAnnacb Ha AnilHy BoJrHbr tr1909 A. B cayvae 1nnxafiwux taraKTvlK,
KpacHoe cMerrleHHe KoTopbtx npaKTHqecKH paBHo Hynn, nepBafl AJIUHa BoJIHbl coB-
fla$ana c Anl?,Plon BoJIHbt pe3oHaHcHoro 4y6lera MgII,^a Bropan - 6urna 6nHsxa
K AJtHHe BoJrHbr nony3anpeqeHHof rv:Hvlvl CIIII 1,1909 A, xoropar HadllflloIlae-tcfl
B 3MHCCHH B CneKTpaX H3nyqeHHs ra3oBbrx ryMaHHocTen H sAep aKTHBHblx taraKTuK.
Hs Ha6apAeHHbrx HaMH Mbl Bbl6paJrH cneKTpbr 20 6nusxux raraKTHK H hx Aeraneil. Oan
nepeqHcJreHbl B Ta6rHue. Bo 2-M r.r 3-v cron6uax radrHubl npHBeAeHbl Mop$o-
.[orHqecKHe Tilnbl H cneKTpaJrbHbre K.naccbr ra.rraKTHK no AaHHblM [4, 51, e 4-v croa6-
qe - F - 

paccrorHuA Ao o6uexroe h ccbrrrKx Ha Hcno.nb3oBaHHbte AaHHbte t6-171.
B c.nyvae orcyrcrBH, AaHHbrx B J'rHTeparype, paccro.flHne onpeAelrnroeb no Kpac-
HoMy.cMeueHun (npH nocrorHHofi Xa66ta lt=75 xrr.r/c Mnx) [21. B cron6ue 5 npH-
BOAqTCfl pa3Mepbr ueHTpaJrbHbrx o6nacrer FaTaKTHK B Knc, coorBercrBylouhe AHa-

Sparue 60".
B xaqecrge npnMepa Ha pHc. 1 npr.rseAeH cneKTp H3ryqeHHs ueHrpanbHofi odaactu

raJraKTr4KH NGC 2841, Ha koropoM orMeqeHbl Aerar,u, xa6ao4aevue npn AaHHoM
pa3pelueHxu: ABe a6cop6lll4oHHbre - y 1,2800 AuLlu2300-2400 A r oAHa svrc-
cHoHHar - y ),1909 A. Hnrencr,rBHocrh na6.npAaeustx B cneKTpax Aeraneil Mbl

xapaKrepH3oBarla HHAeKcoM C =lg(F"u,rrlFf, npegcraaJlslot{HM pa3Hocrb rorapr$voa
noroKoB HenpepbrBHoro cneKTpa H norrocbr, ueHTpHpoBariHoE Ha rnHvlto norrouleHHg
Mrri H3nyqenus. 3naqeHnfl raKr4x HHAeKCoB Aas no.t'oc 1,2800 A n 1"2300-2400 A
npnBe.qeHbr B 6-M H 7-u c-roa6uax ra6nHlrbt. B AaauxefiueM BTopylo nonocy ycnoBHo
6yaer Ha3brBarb L23sO A.
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Pllc. l. PacnpeAeJreHHe 3HeprHH n yrurpaQxo.lteroBoM cnekrpe
H3ryrreHH, qeHTparbHo[ o6.racru rarakrHl(H NCC 2841.

OTMeqeHH TpH noJloxeHrr, B t(oropurx xa6lnAalHcu
a6cop6qnoxnue x 3MHccroHltbte AeraJIH

Pttc. Z, ConocraBreHne cneKTpanbHono HHAexca noJrocbr I2800A
co cnekrpanbHuM THnoM UeHTpanbHoR o6lacrx raJraxrrrH

MopQororHqecr(He ranbt TaJIaKTHkH o6osHaqexH, xpecrnt( -/r, sano.rnexxbrft xpyxor - Sc, orxpurrurfi xpyxor .- ,SD,

orxpHTbtn xsaApar - Sa, sano.rneHHbtfi l(MApar * E B cko6kax -
3HaqeHH, AJrr oqenr caa6ofo noroxa

PHc. 3. ConocrasreHre HHAekcoE C2tOO c pa3MepaMH

rleHTparbHoft o6.nacrn raJrar(THxH, xoropylo Bbrpe3aJra AHa0parMa
npn xa6.nrc4ekn.sx. O6oslraqeHur, xax Ha pHc. 2

,0, xnx

2. flo.rroca nor",lorrlcrrlur ),2[100 A

Ilolocy nornoueHHfl ),2800 A MoxHo oroxAecrBrru c Ha6.nnAaeMbrMH B cneKTpax
3Be3,q cneKTpaJIbHblx KJ'IaccoB B-M pesonaHcHbrMh JtnHAflMvi norJ'rouleHh, MglX2852
H pe3oHaHcHoro 4y6aera MgllX2796 A r ).2803 A lre, rsl.

KpoMe roro, 3TH ltvt+t4vl qacrHrrFro Bo3HHKaor B pe3ynbrare npoxoxAeHHfl cBera
qepe3 MexsBe3AHylo cpeAy. Hs prc. 2 au4no, qro HHAeKcbt nolocbt l,2u00 A xop-
penHpytor co cneKTpa.nbHbtM ThnoM ta.naK'tl/.Kvl, qro rBrserce orpaxeHHeM h3-
BecrHoro Qaxra pocra 3KBHBa.neHrHbrx rxHpHH tAHAh Mgll r Mgl c nepexoAoM or
3Be3A paHHHx cneKTpanbHbtx KraccoB K no3AHHM t 18, 191. Ilpeo6.nagaHHe B FaraKTHKe
3Be3A 6onee no3AHHx cneKTpa,nbHbrx K.naccoB ypenHq{Baer 3KB;4BareHTHyto lxrpnHy
nuwuil MgII n MgI, a 3Haqnr L1 :.1iHAeKc norocbr 1"2800A. Hnrepecno, qro cpeAH ra-
JIAKTHK CAMbIX NO3AHHX CICKTPAJIbHbIX TUNOB TPI4 _ NGC 224, NGC IO23 H NGC 3414
HMenr aHoMarbHo 6oauurofr HHAeKc no.nocbr 1,2800 A, npeauruarorqrfi 3HaqeHHe
Llg(F"*JF2sss) Ha 0,3-0,8 no cpaeneHHrc c HHAeKcaMH ApyrHx ranaKruK rex xe Mop-
Qoaoruuecxux rnnoB, a 3KBHBaneHTHbre uHpHHbr no/rocbr 1,2800 A s cneKTpax
npl4MepHo coBnaAamr c raKoBbtMH A.n.q 3Be3Abt HOpManbHoro xHMHqecKoro cocTaBa
cCar-FOIh-II t201.

I-aaaxrnxr cnekrpanbHoro Knacca t, errypr,rpytor:lue Ha p+c. z, norrrH oAHHaKoBoF
a6colrornorz 3Be3AHoil BeJrHqHHbr - 19*,1 > B > -19-,8,3a HcKnroqeHHeM oAHoil, A,ne
Koropofr Brct= -27^,3.3ro norsor.ser npeAnonararb, qro 3Bonroquq xHMrqecKoro
cocraBa 3Be3A B qeHTpaJlbHbtx o6aacrsx HccneAoBaHHbrx FaJraKTNx voxer 6trts
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cxoAHoil. IIpu conocraBJteHHz HHAeKcoB norocbr ),2800 A ralaxrl,lx xtacca ku
rHHe[Hbrx pagMepoB odtacreh, Koropbre BbrAenr.rrHcb 4naSparr'aofr npn na6angeHHex
(pHc.3), BHAHo, qro yKasaHHbrfi HHAeKc pacrer c yMeHbueHHeM pasMepa HccneAyeMofi
rleHrpaJrbHolt odtactn. Taxofi pe3ynbrar cornacyercq c yxe H3BecrHbrM Anr ra-
J'raKTLrK paHHHx vopSoaorrqecKhx rHnoB @ax-roru yBenHqeHhr 3KBHBaJreHTHbtx utH.-
pnu tnanfi nornoueHr.fl Mgll, Na H Ap. 3neMeHroB no Mepe flepexoAa or nepuseprau
K ueHrpy {Zl, ZZl, qro HHrepnperhpyercs KaK noBbrueHHe creneHx MeranrurrHocrr4
3Be3AHoro HaceneHnq tanaKTAKH B ToM xe HanpaBnenru. AaHHoe npeAcraBJreHue
HMeer na6lrcAarenbHbrg H Teoperrqecxre o6ocnoBaHra. Kax nox4rraax, HanpHMep,
Kayrn u ap. [23], HHreHcHBHocrb norocbr nornouleHxfl Mgll ],5150 A xoppelrrapyer c
coAepxaHHeM xe.rre3a IFc/H]. Ho yBe,nHqeHHe HHAeKca norocbr ],2800 A c
yMeHbueHHeM pasMepa na6.no4aevoi o6.nacrr.r, creAynqee H3 prc. 3, MoxHo
HHTEPNPETHPOBATb TAKXC H KAK PC3YNbTAT YBCJIHqCHVA K UEHTPAM TAJIAKTHK PAHHHX
vop$o.noruqecKhx rHnoB AoJrH 3Be3A c spKoE nonocoil 1,2800 A a cnexrpe Nx
H3.rryqeHH9.

3. [Io.rroca rrorJrorr[cnus oKoJro ]"2300-],2400 A

lloaoca norJrorrleHHs s o6Jracrx 1,2350 A na6lnAaercq B cneKrpe slnusu MaKcr,l-
MyMa nonoebr norJror{eHHq cBera Mex3Be3AHofr nbulb}o, nogroMy Bo3Hr4Kaer npeA-
noJroxeHne, qro oHa o6yclooaena HMeHHo orr,tu aQ@exroM. B raKoM cnyqae ee
HHTeHcHBHocrb He AoJrxHa Koppenr4poBarb c HHTeHcuBHocrbro Jtvlnvtlt,3aBHcFIIIHx or
sBe3AHoro cocraBa rarraKrac.-qro6si npoaepuru, aBrflercc ,IH noJloca 1,2350 A pe-
3ynbraroM Mex3Be3AHoro nol.Jrouetug urvl o6yc.noueHa 3Be3AHbrM cocraBoM fa-
naKTuKu, Mbr conocraBHJrH HHTeHcHBHocTH H nonoxeHHs noJrocbr ),2350 A B cneKTpax

XapaxlcpuclnKlr HccJrc;lottatttr,lx t a.'rax'r'Hl(

NGC Mkn rrn 14,51 sp l5l /?, Mnr D(60"), rnx czsoo Czlso

224* Sb

598 Sc

to23 n
1569 Ir
2415 k
2841 Sb
3377 E5

3414 Sa

3448 Sn

3593 Sb

3664 SB
4251 W
4486 El
4608 SBa

4689 SB
5194 Sc

5195 Ef*"
5236 Sc

Mkn 573
Mkn 800

206 HIIa
NGC 224
HII a
NGC 5236

G5-r
A7 -I
C5

G0-t
G2-k
G5 -r
-aF5-s:

G3

c5-k
-k
-f
F8: -/
F5

o,6e l6l
0,88 17, 8l

l0 l9l
7,6 tl0l

50* *

7,6 Il rI
24 ItZl
14,68**
19,52**
12,4 rl3l
16,5**
13,3*+
ls,0 tl4I
l9,s t15l
17,4 lt6)

7,8 t16l
7,8 n6l
3,7 ItTl

69,1

(),69 l6l

3,7 ltll

0,2
0,3

2,9
a1

t 4,8
'r)
7,0
4,3
<1
3,6
4,8
3,9
4,4
5,'t
5,1

2,3

2,3

1,0

20,5

o,2

1,0

0,40
0,08
0,38
0,08
0
0,24

(0,r s)
1,00:

(0)
0,08
0

0,07
0,14
0,10
0,05
o,t2
0

0,l0
0

0,06

0,06

0,08

;
0,55

0

0,40

0,50:

0

0

0
0,05:
0,30
0,10
0,06
0

0,l0
0

0

0,14

0
*Eo.noxeuxe AHaQparMbt npu ua6ro4exyqx 6urro He qeHTparbHbtM (cM. Il,2]).

+*PaccroqHHe 4o o6uexroa onpe,qeneHo no kpacHoMy cMelrleHHro xs l4l npx ll =75Kry'/c.Mnx.
.flprveqaHre.Bcxo6xxR3srbt3HaqeHHnC2glyly,noryqeHHbrenpHBxoAHoRAxaQparMel0".
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P}lC. ,1. CpaBHeHHe yJIbTpaOHOJreToBblx CnexTpOB H3IyqeHH.g qeTHpeX ra,IakTHl( CnexTparbHoro THna,

daxsxoro x, noJryqeHHbtx Ha craHqHH "AcrpoH" (3anoJrHeHHble xpyxKH), co cnexrpaMH AHoQy3HoR

Tyi{aHHocrH NCC 6618 (orkPbtrble I(pyxxr) H 3Be3Abt aCar FOIb - II (kpecrHxn)

Hcc.rreAyeMbtx HaMh rartaKTHK h B CneKTpax O6'uexrOs, rAe 3aBeAOMO H3BeCTHa npl'l-
poAa a6cop6rlraH e 3rOM yqacrKe cneKrpa. Kax creAyer H3 coflocllln;eHHl^4?yI
no"r"anrf cron6uoB ra6rrqsr, MaKchMyMr,r epKocrH noJ'roc ),1,2350 A ra 2800 A

na6ilroAarorcq B oAHHx h rex xe ra.naKThKax. floeTor'ay MoxHo cqhrarb, qro HHTeH-

CT4BHOCTI, nOJIOCbt OKO1O 12350 A 3aBI'lCy1T OT 3BS3AHoFO COCTaBa TaJIaKTHK.

Hs ra6lzusr BhAHo, qro caMbre HHTeHcHBHbte noJlocr,t B o6nacru \23504 Ha6nloAa-
roTcrl B cneKTpax u3J'ryqeHHr UeHTpanbHblx o6naCTeIZ qeTblpex raJ'laKTuI( paHHHX

MOpQO/rOrHqecxHx rHnoB H caMbrx no3AHHx cneKrpanbHbrx KJtaccoB' NGC 1023 (87-
G5), NGC 2841 (SB-G0-,t), NGC 3414 (Sa-GS-,t) r NGC 4608 (SBa-,t). Ha pnc. 4
Mbr conocTaB,vnn pacnpeAeJreHHe 3HepfHH B ynbrpaQnoleronutx cneKTpax 3Tl,lx
raJIaKrHK, 3Be3Abt oCar F0 Ib-II, An.s Koropor En-v = *0-,01 124),n 4uo@yaHofr
TyMaHHocrH NGC 6618, H3BecrHofr donsumr"r Mex3Be3AHbrM norJlolqeauev. AV >> 5^,5
[25]. Cnexrp ryMaHHocrn NGC 6618 nonyqeH Ha craHuHH "Acrpon" r ony6-luxoaatt n

[26]. lllr,rpoxarl nonoca nornoqeHHq a o6racrn X2200 A B sroM cneKrpe qeJIhKoM

O6yClOunena n6rnOUleHHeM Mex3Be3AHOti nbl.nbtg, B TO BpeM, KaK nOrOCa

nornouleHH'l, pacnonoxeHHag npHMepHo B ToM xe cneKTpanbHoM yqacTKe cneKTpa

3Be3Abt OCar, aOlrruKaer B Soroc$epe 3Tofr 3Be3Abt. Hs pr,rc. 4 voxno BhAeTb, qTo

nonoga L2350 A, na61ro4aeMae B YO-cnexrpax raJIaKrHK, HeMHorO yxe, n qeHrp

TqxecTH ee HecKO,nbKO CMeUeH B KpacHylo CTopOHy nO CpaBHeHHIO C nOnOCOil, O6y-

CrOBneHHotZ Mex3Be3AHofi nbtltt,tO. B crtexrpe 3Be3Abl CXCar, nO,ryueHHoM c pa3-

et CAf

Wrn
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L9 Frorr /Fus, PHc. 5. corocraBJreHle HHAeKcoB no/roc I2E00A x
23504 ann raJraxmx paHHHx MopQonomqecxnx rHnoB
no3AHxx cnexrparrbxbtx xraccoB. O6osxaqeHHg, xax xa
puc.2

peureHreM, 6ausxav x t00A l?71, \er-
KO BhAHbl ABe nonocbt nor"nou{eHEr.
OAua H3 HHx (6oaee AJrhHHoBor-
HOBaq) 6rr"ra oroxAecTBneHa C nonocofi
MgII, a Apyra, - c rrutvteMr xenena lz7l.
Mu npe4noJraraeM, qro nonoca norJror{e-
HHfl, B cneKTpax raJraKTHK s o6aacrn
12350A o6ycloaleua reMH xe npHqHHaMH,

46 /,0
L9 Frorr /Foonn

paccruarpn n ui*u, H aMr4 n orr oc" 
" ".;J;# ilH'ffff:tf,i'"Y;"cuu epooa, a

B cnexrpe TaJTaKTHKH M33 s srofi o6nacrr oroxAecrBJTeHa tu+ue FeII 1,2390 A tzgt.
IIo car4erenbcrBy HeKoropbrx aBTopoB 3Ty flonocy MoxHo oroxAecrBhrh c pe3o-
HaHcHbf MH ltvlHriswvl Fcll, pacnoaoxeHHr,tMH s o6.nacrn or 1,2388 A ao )u248 A
ttnHrlflMt4 NiII t29I. Oco6enno xoporuo BHAHbT 3'tL4 nhH+t4 B cileKrpax cBepxrHraH-
ros [29]. Coraacno cneKTpaM 3Be3,q, noryqeHHbrM Ha cfl)rrHr.rxe IUE [30], nonoca no-
rnouleHHq s o6racrH A.rIHH BoJrH 12350 A AocrHraer Har6o.nuuefi spKocrH B sBesAax
cneKTpaJrbHbrx rHnoB no3AHHX A r pannnx F. B cnexrpax 3Be3A HMeHHO STHX KraC-
coB AoMHHHpyIouIHMH a6cop6uxonHbrMh AeraraMh B o6tracrn AJrHH BorH 1,2000 A-
3000 A flB.rrrrorcr KaK pa3 ABe norocbr e o6aacrn ),.z3so-2400 A n 1,2800 A, xax na
HauHx cneKTpax puc.4.

Ecau naue oroxAecrBneHue noJlocbr 1,2350A BepHo, To raJlaKTHKu, wraccu$uqupo-
BaHHbte B onrnr{ecKorl o6lacrr- cneKTpa KnaccoM G5-f no xapaKrepr.rcruKaM flonoc
norJrorrleHn, 12350.4 u 1,2800A, lnuixu no cneKrpaM x 3BesAaM runa As-F2. 3ro
roBopHT o roM, qro B cocraBe 3Be3AHoro HacereHur rleHTpanbHurx o6lacrefi ralax-
rnx NGC 1028, NGC 2841, NGC 3414 u NGC 4608 r4Meprcfl sBe3Abr cneKrp:urbHbrx
KJIaccoB A5-F2, cBer Koropbrx fl-BJrJ{erc.s AoMHHHpyrouu4M B H3nyqeHHH cHcreMbr B

cneKrpaurbHofl o6.nacrn or 7,,22004 Ao 1,28004. Taxax cnryaqgn Hara6oaee Bepo.srHa,
ecJrr 3Be3Au A5-F2 npHHaAnexar HaceJreHHK) crapofi 3Be3AHor? cncreMbr
ropr3oHTansxofi geraH ArarpaMMbt l-epqunpynra-Peccera. B npooaoloqr4oHrpo-
BaBIxefi 3Be3AHofr cHcreMe Qynxqur cBerHMocrH Moxer oKa3arbcfl TaKof, qTo 3Be3Abr
cneKTp;urbHoro K,nacca A5-F2 6yayr "h3orhpoBaHbl" KaK co cropoHbt 3Be3A 6o,rree
no3AHHx, TaK H co cropoHbr 6oaee paHHHx cneKTpanbHbrx KJraccoB. B aroru cnyqae
6oree no3AHHe 3BesAbr cneKTp;urbHbrx KJraccoB G-K caa6rr a yaurpa$:aorrere,
a 6onee paHHHe 3Be3hbr - 3Be3Abr nocneacnMnrorNqecxofi BerBH - HMeor MaKcHMyM
HsnyqeHhfl s 6o/ree KoporKoBonHosor odnacru cneKrpa, ,aerv.lA200 A. B pesynurare
cBeT sBe3A cneKTpanbHblx KnaccoB A5-F2 s o6racrx AJrHH BoJrH )y2200-2800 A ne
6yaer "npurnyu.reH" H3nyqeHHeM 3Be3A Apyrr4x cneKTpaJTbHbrx KJ'raccoB, xax sro 6srno
6ur n cryvae, ecnL4 6sr oru 3BeBAbr npuria4nexanfi 3Be3AHofr rpynnHpoBKe coBpe-
MeHHoro saesAoo6pa3oBaHHr. Ec.nn trariLe npe4rioaoxeHHe BepHo, To HHAeKcbr no.rroc
1,2800 A u),"2350 A Aorxnrr KoppennpoBarb HMeHHo B cneKrpax H3nyqeHHfl cxcreM
paHHHx r,aopQo.noruqecKHx rHnoB no3AHHx cneKTpanbHbrx K.naccoB. Hs prc. 5 eHAHo,qro raKa, KoppeJreuH, AefrcrBHTenbHo HaMeqaercq, T.e. Haue npeAnoJroxeHHe
o roM, qro n yaurpa$HoJreroBbrx cneKTpax lasJryqetrr. raraKTHK NGC 1023,
NGC 2841, NGC 3414 n NGC 4608 urr na6arcAaena sBe3Abr ropn3oHr;urbHofi BerBH
AHarpaMMbr l-epqunpynra-Peccela, HaxoAHT noATBepxAeHHe.

0,5
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4. 3r'urcurorruafl JInrIrr CIIII 1,1909

Ilonysanpeu.leHHar tnHhfl CIIII 1,1909 A eos6yx.qaercg 3JreKrpoHHbrM yAapoM
B Mex3Be3AHoH cpere, r ghQQysnurx h n.naHerapHbrx ryMaHHocrrx, s o6oroqxax
3BesA rxna T Tau r r.A, Ans ee H3ryqeHhfl Tpe6yorcfl HoHbt CIII, cyuecrBoBaH14e
Koropbrx Bo3MoxHo ro.nbKo npv Hatwvr4 KBaHroB c aHepr-Hefi 6o.nee 24,38 eB - TaKoB

Ll F,ro, /4,onr,

4t/

PHc. 6. ConocraaJreHlre cnexrparbxbtx rHAexcoB anxrx CIII] x
cnexrpaJrbHbtx xnaccoB UeHTparbHbrx o6.nacrefi rarar(Tax.
06ognaqexns, xak Ha pxc. 2

noreHura.rr AoHV3aLLnu HoHoB CII. Croas BbrcoKar HoHH3auHfl Moxer HMerb Mecro
Bn.naHerapHbrx ryMaHHocrrx, B HeKoropbtx prQQysHurx ryMaHHocTflx , a raKxe
B rApax H oKonoflAepnurx o6.nacrrx raraKTHK.

,[lr roro qro6ur na6aroAaaacb JtHHne CIII], neo6xoAxMo HanHqHe ra3a H ropsqhx
HOHH3y]OI{HX ero 3Be3A. flpyrrrUr,r CrrOBaMH, Hah6Oluuaq BepO.srHOCTb H3jryqeHHfl

.nnHut CIII] nueerca e HII-o6pa3oBaHHex, coAepxauhx oqeHb roprqHe snesgsr. IIpa
HH3KOM TTpOCTpaHCTBeHHOM pa3peueHHH, KaK B HaUJeM CIyqae, KOfAa pa3Mepbt.
HCCneAOBaHHbrx O6Jracrei AOCTl4rapr nop.sAKa 0,2-20 KnK (cM. ra6.nNuy), oqaril
cBeqeHH.a rruHuu CIII] urueror oqeHb nalurfi KoHTpacr na $oue cneKTpa H3.[yqeHHr4
sceft o6Jracru. Mu paccvorpeJrm cneKTpbr raraKTHK, An, Koropbrx noJroxeHHe cepe-
AHHbr BbtxoAHgi UenH cneKTpoMerpa. uHpHHoil 28 A ofJ'IHr{arocb oT noJloxeHHe
nllHvlvl )"1909 A ne 6oasure, qeM Ha l0 A tc yqeroM KpacHoFo cMeuIeHHr). ff,nn raxux
taraKTuK BbltlHcJIeH HHAeKc, xapaKrepH3ylouHfi spKocTb nuH.vtu CIII] 

- 
Cr9o9 =

=lg(Fy)og/F"on,). Stot HHAeKc 6rrr conocraB.neH c ApyruMH 14HAeKcaMH, xapaKTe-
pn3ytol{HMH r43JtyqeHur raJraKTHK H hx cneKTparnHurri K.nacc. Ha pac. 6 npeAcras.[eHur
HHAeKcbr Crs09 H cneKTpanbHbre KJraccbl. Kax an4no, Arfl taraKTnr uop+olorHqecKHx'
rrnoB Sb-E 3aBnchMocru C19s9-Sp HaM€eoBTCi: npn oroM 6olee paHHeMy
cneKTpanbHoMy Knaccy qeHTpanbHoh odnac.rn ralraKThkH coorBercrByer 6onuulafi
HHAeKc C1969. I-alaxruxr Mop$o.nornqecKhx rHnoB Sc raxofi 3aBHcHMocrH He

noKa3a.IlH. 3ro proxno o6'uqcHuru reM, qro B qeHTpanbnsrx o6.nacrflx raJraKThK
vopQonoruqecKhx rHnoB Sb-E coAepxhrcs 6o.nee crapoe 3Be3AHoe Hace.[eHHe, B

cocraBe Koroporo MHoro roprqHx 3Be3A THna eAep nnaHerapHbrx ryuannocre*.
BqeurpaluHurx o6.nacrex raJaKThK rnna ScraKHx 3Be3L TaK xe Kax u paHnux O-B
3Be3A, He AocraroqHo ars o6ecneqeHH, cBeqeHHe arnNr,r CIII].

3itx.'lro.rcrruc

lloxasano, uro a6cop6uroHHbre no.rocbr ),2ti00 A n),,2350 A a yaurpaQNoreroou:x
cneKTpax IIeHTpanbHbrx o6lacreft 20 noplaaauHbrx ra.naKTHx o6ycloaleHbl 3Be3AHr,rM
cocraBoM. HHreHcnaHocrb norocbr I2U00 A Koppe/Hpyer co cneKrpa.rbHbrM KJraccoM
taraKTnKn, a A.nl cneKTpanbHoro KJracca ,t yaearvnaaercfl c yMeHbueHheM pa3Mepa
ueHrpa.nbHoil o6tacrn.

Mur 6.naro,qapnu B.T. Xoroaeaoli, E.A. "Ilnvopenxo, ]1.V. <DHraroeofi r,r I-.H. lllapa-
noBoE 3a noMot{b a pa6o're.
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vAK s23.8ss ,'

IIENPEPbIBHbII4 CTIEKTP IIEHTPAJII,HbIX OEJIACTEI,I
HOPMAJIITHbIX IAJIAKTHK

IIO HAEJIrcABHI,IflM HA ACTPOq,U3HTIECKO,I CTAHUHI,I
''ACTPOH"

H.lI. McpxyJroBa, JI.[I. McruK, B.I{. flponrrx,
lI.I{. [Iporrur

npoBeAeH aHaJrH3 HenpepbrBHoro cner(rpa H3nyqeHHs a AHana3oHe AJIHH BoJIH 1,X"1800-3400 AA
rleHTpaJrbHbtx odnacrefi pa3MepoM 0,2-20 KnK l4 HopManbHbrx raJraxrHK MopoonorHqeckHx rHnoB o'r Ir Ao
E, gsyx raraxrrr( MapxapaHa H AByx Hl[-o6nacrefi c OB-accoqlaqrsur. CpaBHeHHe pacnpeAerexHff
3HepnrH B cnekrpax H3nyqeHHg Ha6rpaaeMbrx raraKTHx, noryqeHHbrx Ha craHLIHH "AcTpoH" c AHaQParMoft
60", H Ha Apyrrx BHearMocQepHbrx craHqlex c aHaQparMaMH pa3Hbtx pa3MepoB (OAO 

- l0', ANS - 2',5

x 2',5, IUE - 10" x 20") noxasa.no, qro xapaxrep pacnpeAerenr, 3HeprHH B cnexrpax Hx H3ryLreHHe He

3arBHc[T oT pa3Mepa AHaQparMbr. [Ioxa3aHo, r{To oTHoueHHe noToxoB lr34}gl[;25ggonpeAeJleeTce
CneXTparbHblM XJIaCCOM FlJIiIl(THl(: OTHOUTeHH€ paCTeT B CTOpOHy nO3AHrX CneXTpaJIbHblx XJIaCCOB.

oTHOureHHe noToxoB FrcoolFzsoo MHHHMaJTbHO Anc ranakTHx cnexTparbHux x.raccos/-9, H pacTeT KaI( B

cTopoHy cne(TpaJrbHblx xraccor- a, Tak H B cTopoHy cnekTpanbHbtx xraccos &.

Er.A a*ann3a 3Be3AHoro HaceJIeHHt raJlaxrhx npHMeHeHa AByIrBerHa, AHarpaMMa lg(F1966/f2596)-
1g(F3a66/F256g). Ha Hefi tarrakruxn pi3Aerrrrcb Ha ABe nocreAoMr€JlbHocrtt: nepBae - tar.axruKti rnna
Sc, Ir, Htr-ooaacrr c OB-accoll}rawrMlt; BTopae - raJraxruxt{ paHH[x MopaDonorHqecxHx rHnoB. llepnar
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nOCJIeAOBaTenbHoCTb raJlaxr[K Ha AByUBeTHofi AnarpaMMe coBnaJra c nOIoxeHHeM O, B, A Saera rraBHofi
nocIeAoBaTeJIbHocTH. Y ra;larrxx c caMbrMH 6o;runrxuu noxa3aTereMH \tera F34O/F2500 Ha AByqBeTHOfi
AHarpaMMe xa6rpAaercg par6poc noxa3areren quera /,'1g99//25g9,Mur npeAnoraraeM, sro BeJrHqHHa

.par6poca 3aaHcHT or coorHoueHHs B raJraKTHr(ax 3Be3A ropH3oHTaJlbHofi H nocreacHMnrorlqeckofi
BerBefi AHarpaMMH fepquJnpyHra-Peccera. Bo3pacr grrx cHcreM > 10. 109 ner. OcrarbHbre rlaraKTHl(H

BTOpOF nOCTeAOBaTeJIbHOCTH COAepXaT, nO-BHAHMOMy, OqarH COBpeMeHHOTO 3Be3AOO6pa3OBaHHq. K HHM,
B qacrHocru, orHoo.rrcr raraxrHxa NGC 4486 H ra-,rakrxxr MapxaprHa.

THE CONTINUOUS SPECTRUM OF THE NORMAL GAI,AXIES CENTRAL REGIONS
OBTAINED ON THE STAI'ION "AS'IRON", hy N.l. Merkulova, L.P. Metik, V.l. Pronik, l.l . pronik.

The analysis of the continuous spectrum in range 1,1.1800--3400 AA of the central regions (dimensions 0.2-
20 kpc) of l4 normal morphological types from In to Il galaxics, two Markarian galaxies and two Hll-regions
with OB-associations have becn madc. The comparison of the cnergy distribution in ths radiation spcctra of
observed galaxies, obtaincd with diaphragnr 60" on thc sta!ion "Astron" and other spacc stations with
diaphragms of different dimcnsions (OAO 

- l0', ANS - 2'.5 x 2'.5, IUE - 10" x 20") showcd, rhar rhe
character of energy distribution in galaxics radiation spcctra docs not dcpcnd on diaphragm dimcnsions. h has
been shown, that thc flux ratio l:i40gll;25{10 is dctcrmincd by spcctral classcs of galaxies: thc rarions
incrcascs towards the late spoctral classcs. 'l'hc flux ratior,s /"131111//"2,5g1y arc mininrum tor l-g spcctral classcs
of galaxies and incrcasc towards both a and ,t spc<tral classcs.

[;or thc analysis of galaxics stcllar populati<)n \vc ar0 applied trvo color Ig/,'1ggg//.'25110-lgf 34golt;25()11
diagram. On this diagram galaxios are dividcd into two scqucnccs: thc first arc thc galaxics of Sc, Irr typcs,
FIII-regions with OB-associations; thc sggond - carly rnorphological typc galaxics. 'l'hc first sequcncc of
galaies on the two-color diagram with the position O, B, A-stars of the main sequence have been coincided. 'l'hc
galaxies with the reddest color indexcs F34go/F2500, on the two -color diagram show rhc scarrer of color indexcs
F1g6g/F25gg. We suppose that fie value of scattering depends on the correlation of stars in horizontal
and after-asimptotical branches of lJenzsprung-Russel diagram. 1'he agc of thcsc systems is > 10. 109
years.'fhe rest of the galaxies of second sequence contain, apparently, regionsofcurrent. starformation. In
particular, the NGG 4486 galaxy and Markarian galaxies bclong ro rhe scquencc in qucsrion.

Bocgcrnrc

lannrre HalrrroAelun noroKoB r43ryr{eHHe ueHTpaJrbHbtx olnac-ren ra.naKTHK
pa3MepoM 60" co cneKTparbHbrM pa3peueHHeM 28 A e AHanasoHe A.rrHH sorFr 1600-
3500 A, ony6rr.tKoBaHHbre B tl, 21, yxe o6cyx4anucb c rlenblo HccJ,reAoBaHH, nepe-
MeHHOCTH H3IyqeHHe tAep HeKOTOpbrx raJIaKThK [3], a TaKxe AeTaneA JrHHefqaTOrO
cneKrpa, KoTopbre MoxHo 6srro aur4elhrb npH HMenuleMcs pa3peueHHH I4l. Ha-
cTorqar cTaTb.fl nocBrrrleHa aHanH3y xapaKTepa HenpepbrBHoro cneKTpa 14 Hop-

'l'a6rnr(a 
1

Y,,rr,r'paQuo.rrcrothrc uoxasa'r'cJrn qllct.a 3Bc3l1l,tx cHc,t.orr

N 206

N 598
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N 2415
N 2841

N 3414

N 3593

N 3664
N 4251

Hll 06r. B

NGC 224

Sc

lit
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Sb

SB
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0,40

o,27
o,2o
0,()l
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-0,20

0,24
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0

-0,04
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-0,t4
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0,1 5
0,50
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-0,02
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0

0
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0

N 44n6 Ill
N 4601t SIla
N 46ri9 Sb

N 5194 Sc

N 519.5 Ii l)cc

N 5236 Sc
N 5236 Hlto6r.
N 6397 l1apoBoe

' cxonlenHe
N 707tJ [Iapoaoe

ckonrleHHe
Mkn 573
Mkn 800

0,55
0,tt2
0,l9

0,t5
0,69
0,60
0

0,3 0

0,26

0,7 0
0,60

no rra6ltollcllrfl[r tra crarrt1rlt "Aclp<lll"
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MalbHbrx ranaKThK pa3Hbrx Mop$onorHqecKhx rhnoB or IrAo E,Z rataxtnx Map-
KapflHa n 2 Hll-o6nacTefi c BKJroqeHHbrMH B HHx OB-accoquauHflMH. Cnncox o6rexros
npHBeAeH s ra6a. l. Kax 6uao orueqeno a [4], arneftnue pa3Mepbr ]rccJreAoBaHHbrx
qeHTpanbHbrx o6racreft raraKrHK AoBoJlbHo pa3Hbre - or 260 nK y TaJIaKTHKH

NGC 598 ao ?0,5 r(nx - y TaJTaKTHKH Maprapnn 573. Ho 6orotul4ucrso (12) o6r,exros
HMeror npr4MepHo oAHHaKoBbre pa3Mepbr HccneAoBaHnutx o6lacref - or I Ao 6 xnx.
Crarss BKJrnqaer rpu pa3Aenil: cpiIBH€HHe AaHHbrx "Acrpona" c AaHHbtMH Apyrnx
ylrrpa$uoleroBb[x reJrecKonoB, cpaBHeHHe co cneKTpaMl,t, nonyqeHHbtMH B onru-
qecKoM AHa[a3oHe, u aHanu3 Aayuaernot? AHarpaMMbt, nocrpoeHHo]i rlo ynbrpa-
$uolerourrM cneKTpaM r,!JIaKTh K.

1. Cparncrrlrc Aarrrrbrx, floryqcrrrrbrx rra crarrurrlr "Acrpou",
c Aarrrrr,rM rr Apyrnx uucarmocQc prlr,rx cr:arrquli

OAsuv H3 MeroAoB HccreAoBaHHr ynbrpa+HoneroBbrx cneKrpoB H3ryqeHnt
ueHTpanbHbrx o6nacrei HopMaJrbHbrx ralaxrrx 6utao cpaBHeHHe AaHHbtx, no-
ryrreHHbrx Ha craHunH "Acrpon" a 4ra$parrvre 60", c pe3yJrbraraMH, nonyqeHHuruta Ha

Apyrux cnyrHHKax c pasHbrMh gr,ra$panuavr [5-13], OAO c 4raSpan'aoi 10', ANS
c4naQparvotr 2',5x2',5u IUEc ar,raQparMofi 10"x20".HaAo orMerHrb, ttro Hc-
noJrb3oBaHue rla6opa ar,raSparr.,r He BcerAa Aaer BbrHrpurur a rnQopMaqHH. Hanpuruep,
npn na6arc4enxax c 4raSparr'roi pa3MepoM 10' xaxaofi H3 rarraKTHK B nape
NGC 5194/5195 ceer oAHofi taraKrj4Kt L{ac-rrqHo cMeuHBaercs co cBeroM Apyror4
B c"rryvae NGC 2841 r NGC 44t16 aosvoxHo BlrhsHhe HsnyqeHHq 3Be3A narueB l-a-
JIAKTH K14,

Ha pnc. 1 npHBeAeHbl cpaBHeHHr yau'rpaSxoreroBbrx cneKrpoB raraKrHK, nony-
qenHbrx c pa3HblMH 4uaSparuavu. Ecnn HcKrror{Hrb, ranaKrhKy NGC 5236 (pvtc. 1, H),

To H3 pHcyHKoB rll1ro, qro npu u3MeHeHHH pasMepa 4ra$parvu xapaKrep pac-
npeAeneHHr 3HeprHH B cneKTpe H3nyqeHH, raJlaKTuKvt npaKTHqecKH He MeHeercfl.
OrcrcAa cJ'r€.{}or: 1) cocraB 3Be3AHoro HaceJreHas, Bxocflulero ocHoBHo}tr BKJTaA

e ylsrpaSuoneroBylo o6nacru cneKTpa, H coAepxaHue nbr.ru B Mecrax cocpeAo-
ToqeHEr YQ-ncroqnHKoB He MeHqlorc, c yAaneHHeM or ueHTpa; 2) pocr noroKa
aYO-cropony a o6racru AJlv1H sorH 2000-1700 A ans HeKoropbrx rarraKr!,rK
peanunsrfi H He cBfl3aH c ourr6xaur na6tnAennil. Ilepeoe noJloxeHHe He.IIb3e cqHTarL'
yHHBepcanbnsrv. Ono nphMeHhMo roJrbKo K r-aJraKTHKaM Hauero cnHcKa, B KoropoM
oKa3aJrHcb ra.rraKTrKH c npeo6.naaaHHeM HacerreHHr an6o l,ln6o II rrna.

2. Cpanuerurc ,Ilirrrrrrrxe fioryrrcrrrrbrx rra crarlrlnn "AcrpoII",
co crrer(TpaD{rr (crrrpaJrrru,rx o6lacreii ra.ltarrlrr

onT}l.IocKoI'o Arall43()Ila

Ans auatula 3Be3AHoro HaceJreHHe raJraKTHK, a raKxe Anr oueHKH AocroBepHocrh
pe3yJrbraroB, noJryqeHHbrx Ha craHuNr.r "AcrpoH", noclreAHHe 6urar conocraBJreHbr co
cneKTpaJrbHbrMH xrraccaMh ra.naKThx, orHocrulHMHc.s K BHAHMOMy Alrana3oHy
cneKTpa. Cnerrpa,nunbre KJraccbr onpeAenrorc, no HHTeHcHBHocrr4 nl/,Hl/.li no-
rJrouIeHH.E H He 3aRHcflT or Be.nnr.tHHbl Mex3Be3AHoFo norroueHHq. OHn xa-
paKTepH3yror hcK,n loq HTe,n bHo 3Be3AHoe H aceneH He ra,naKTh K. OAxaxo pacn peAeneH h e

3nepruh s YQ-cnexrpe, 3aBHcHT KaK o.T 3Be3Arioro HacereHur, TaK H or KoJruqecrBa
nulr. Xoporuo h3BecrHo, qro y ),,2175 A pacnonoxeH MaKcHMyM noJrocbr norlrou{eHHfl
Mex3Be3AHoil nunu [14] tcrv. pac.2),3Aecb HcKaxeHHe nbrJrbro oco6eHHo cH.IIbHo.
Hn4rxaropoM HaJrhr.rHr nbrJrn B Cavor? ranaKTHKe Moxer cnyxHTb ee uopSo-
J'roruqecKrli THn: no3AHHe cnHpaJrbHble H Hppery.nflpHbre tar,aKTlr,tvl BcerAa 6orarut
nornoualouletr MarepHefi. npaBAa, HauH HccneAoBaHHs orHocqrcq, B ocHoBHoM,
K qeHTpanbnutu o6aacrflM raraK'rhK, r.qe Brul.tne nbr.rrH 3HaqxTeJ'tbHo MeHbue, qeM

B yqacTr(ax, rAe pacnonoxeHbt cnHparbHble BerBH.
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Xapaxrepnoft oco6ennocrup 6onuul,rHcrBa YQ-cnexrpoB raraKTHK, noJIyqeHHblx
na "ACrpOne", sBJrfleTcr^IUHpoKaJd AenpeCCHs B pacnpeAenewwrl SHeprHH C LIeHTpOM

rflxecru a6rusn ),2500 A. Yao6nofi xapaKrepHcrhrah raKoro pacnpeAeneHHfl flB-

nJ{loTcfl ABa napaMeTpa ([OKa3aTenH UBeTa): OTHOtll€HHe F3agglF2sss - B {I[4HHo-
BonHoBoR qacru Y@-cnerrpa H OrHouteHlte f13s0/F22g6 - B KOpOrKOBOntlOBOtr. 06a

napaMerpa xapaKTepx3ylor HaKnoH cneKrpa B cooTBeTcTBynuIHx 14HTepBarax AnHH
BOJrH - CHaqaJ',ra cnaA, 3aTeM noAbeM, ecnH ABHraTbc.fl oT AJI[lHHblx B cTopoHy
KoporKHx BoJrH. npoBaJr B cneKTpe Moxer 3aBHcerb KaK or 3Be3AHoro cocraBa
raJraKTHKH, TaK U OT KOJIHqeCTBa nbtJrH B Hefi. B 'rOrU Cnyqae. KOrAa nOTOK

HenpepbrBHoro cneKrpa B o6nacrH 1,2800 A ,c*a*en /tuHuflVl]H norJrorrleHr4s MgII n
MgI t I, oH orleHnBaJrcfl no coceAHr4M yqacrKaM cnexrpa. Cnexrpa.uunbre xJraccbr
raJraKTHK B3i{Tbr ng [1-41. ConocraaleHHe yo-noKaSarerefi r{Bera co cneKrpa,rrbHbrMH
KJraccaMn rreHTpaJtbHbrx o6aacrefi noKasaHo Ha prc. 3. a,6.

Hs puc. 3, a elaAuo, r{ro B AHana3oHe cneKrpa or }"3400 A ao },2800 .A, *pyrusua
OAHO3HaqHO OnpeAeJIfleTCq C[eKTpaJ]bRbtM KJIaCCOM tnJIAKTIdKA: OHa MaKCHMa.nbHa

AJrq KJIaccoB g-.k (uopQoloruqecKue rHnbr E-Sal, B To BpeMs KaK ra.rraKTaxu
cneKrpanbHoro KJracca a--f fvoprpoJrorrqecKr4e ruuu Sb, Sc, Ir) s srofi o6aacrH AJIla:e.
BoJIH HMeIor nnocxHfi cneKTp. To o6crorrenbcrBo, qro nrocKHli cnexrp Ha6aloAaercn
y raJraKTHK nogAHHx uopSoaornqecxHx rnrroB Sb, Sc, Ir, a xoropux caegoeano 6ur

oxr,qarb npoxaaennfi nornolr1alott1efi MarepHH, cBr4AereJrbcrByer o roM, qro Anrr
HccJreAoBaHHbrx HaMH ranaKr$K KpyrH3Ha cneKrpa B o6nacrn 1,1"3400--2800 A o6y-
croBrreHa HcKrrroqHTelbHo Hx 3Be3AHbrM cocTaBoM H He 3aBHcHT oT MeX3Be3AHOrO
norJrouleHHr.

IloseAeHlre cneKrpoB e o6rac'rlr Kopoqe ),2500 A He yAaercq oAHo3HaqHo cBs3arb
co cneKTparnbHbrM KIaccoM HJrH r"ropQoloruqecKHM THnoM rarraKTHKH. lloAr,eu B cTo-
poHy KoporKax Bo.rH B HHrepBare cneKTpa 1,2200-),1800,& rra6aroAaerc.s KaK
y TaJIaKTHK paHHHx cneKTparbHbrx KraccoB a-f,.rax h y ranaKTHK no3AHHx
cneKTp:rnbHbrx KrraccoB - 1;-k, OAnaxo MaKcHMarbHa.r KpyrH3Ha 3Toro noA'beMa
6Haaer y TaJTaKTHK paHHhx Mop+o.norrqecKHx runoB E-Sa, 6orarsrx 3Be3AaMH
no3AHHx cneKTpaJlbHbrx KnaccoB. IIpruNna noA'beMa B KpaiHeM YO oana * Ha)lAque
ropxtrHx 3Be3A pa3nofi nprpogsr. EclN y ralraKThK no3AHHx Mop$onornLrecKHx rHnoB
Sb, Sc Hlu Ir 

- 
o'ro 3Be3Abr MonoAbre, cneKTpa.rrbHbrx KJraccoB O-8, To B raraKTHKax

paHHHx r',rOpQOlOrnqecKHx THnoB - E, Sa 
- 

MoryT npHCyTcTBoBarb er.(e rOly6ue
KapnHKH, 3Be3Abr rnfla sAep [JraHerapHbrx ryMaHHocreri. CaMbtil ray6oxuit npoBan
ao6nacru ),"2200 Ana6amAaercq B cneKrpax ranaKrnK THrroB E,Saouenu 6eAnsrx
nof.rlolllatol{efi uarepueft H cocTo.srrlHx B ocHoBHoM }43 3Be3A no3AHHx cneKTpaIr,Hbrx
KJraccoB. 3To er{e pa3 AoKa3brBaer, qro rny6raua npoBana H cBr3aHHafl c HHM KpyrH3Ha
noAbeMa cneKTpa B cropoHy KoporKux BoJrH B cneKTpax raJraKThK o6yc.nonaensr
3BE3.IIH bIM H AgEJIEH H EM, A HE MCX3BE3A H bI M NOTNO UIEH H EM,

3.,fiuyqucrrra.n ArrarpaMMa rlerrrpaJu,n r,rx o 6.nacrc ir
rropMaJrbrrr,rx raJraKTfi K u yrrn rpa$lloJrc'roBoM Arrarrasouc crrcxtpa

Hau6olee BaxHoB npo6leuofi yrurpaQnoreroBbrx cneKTpoB raJ,raKTHK rrB.nfl erc,
npHqHHa pocra noroKa HsJ'ryqeHr,rfl B o6racrH KoporRrdx soaFr \ <2200 A u pasdpoc
B KpyrH3He SToro pocra tl5-18]. Eorutur4Hcrso aBropoB B rsrqecrBe o6rexros, cno-
co6Hbrx o6ecneqhru raKoil pocr noroKa h3nyr{eHHq, paccMarpHBar\or roprqne 3Be3Abr
cTaporo 3Be3AHor-o Hac€J-r€HHfl: 3Be3Abr nocreacHMnToTHqecKoli BeTBn AHarpaMMbr
I-epuunpyHra-Peccela, npoxoArulefi qepe3 eApa nnaHerapHbrx ryMaHHocrefi, ro-
pflque 38e3,{br ropr3oHTaJrbHofi RerBH, 3Be3Abr neo6urqno ropflqefi craAHH 3Boroqrdr
s Asofir-rurx cHcreMax, coAepxauHe aKKpeLlHoHHbre AHcKh. He ucxlpqeHo raKxe npH-
cyrcrBHe MoJroAbrx O-B seega He ronbKo B qerrrparbHurx o6.nacr.sx raJraKTHK rro3A-
nux vopQolornqecKnx rHnoB, l-to H B 3.n.rrrn"rHqecKxx Fa.naKTHKax.

o6H.rHo Bce 3TH npo6reurr peuaorcs conocraRreHHeM Ha6rpAaeMbrx cneKTpoB ra-
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JraKThK c MoAerbHbrMH, nocrpoeHHbrMh Ha ocHoBe na6ao4aet,rulx cneKTpoB ssegA. OA-
Horl r43 naa6onee yAaqHbrx eBr.flerce MoAe.IIb HenpepbrBHoro, B TeqeHhe 16 ' 109 aer,
ssesgoo6pasoBaHn.n, Koropyro nocrpoHn Epysyeau [17], rcnoru3y.ff y.IlbrpaQroae-
ToBbre cneKTpbr 3Be3A, nonyqeHHbre Ha cnyrHuxe IUE. HeAocrarxou sroft MoAenH

rBJrflercs rp, qro B ocHoBe ee rexar cneKTpbr 3Re3A, na6amAaet'aulx rlaBHbtM o6pasov
B or(pecrHOCr.sx CO.nHqa, B rO BpeMs, KaK CoTIaCHO EypurefiHy H ero xOalera.v [15,

161, qeHrpaJruntre o6.nacru tara(TvtK paHHHx r,ropoonorrqecKHx rHnoB cocrotr H3

3Be3AHOrO HaCe.IIeHH' C 3KCTpeMarlbHblM coAepxaHHeM Tcxe.[blx 3J'leMeHToB, aHa-
ror Koroporo noKa B Haurertr l-alaxrrxe ne na6rroAaercs. K coxa.IleHr4rc,, 3Ta rpyA-
HOCTb COnyTCTBye'r H ApyrHM MeToAaM HccIeAoBaHHq 3Be3AHOrO COCTaBa TaJIaKTHK,

B qacTHocrH, H MeroAy AByuBeTHblx AHarpaMM.
AsyueerHan AHafpaMMa qacro Hcnonb3yerc, KaK MeroA HCCneAOBaHH9 3Be3AHOfO

HaceJreHHfl cKonneHHi 3Be3A H raJraKTHK, a raKxe Hx 3BoJIlot'HoHHbtx oco6ennocrefi.
Ho ec.nu AnarpaMMbr Ans 3Be3AHbtx cKonlleHnn c-tpoflTc no Ha6arcAeHHrM or-
AeJrbHbrx.3Be3A, n nadtn1aeMbre AharpaMMbr MoxHo HenocpeAcrBeHHo cpaBHHBarb c

TeoperHqecKHMH AHarpaMMaMH, noryqeHHblMH Atlfl 3Be3A pa3Hblx MaCC, pa3HOrO XH-

MHqecKoro cocraBa H Bo3pacra, To c FaJIaKTIIKaMH Aelo o6crouT croxHee. B ra-
JraKTr4Kax na6anAaerCs HHTerpanbHbtfi CBeT or rpynn 3Be3A pa3Horg Bo3pacra,
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Pnc. 1. Cpaaxenue pacnpeAeneHas oHeprHH B

yrbrpaoHoreroBbrx cnexrpax H3JryqeHHt raJlakrHx,
noJryqeHHbrx Ha pa3Hbrx BHearMocQepHbrx craHIIHtx
(CM. TEXCT)

a - NGC 206, OB ca. ac; 6 - NGC 598, Sc;
s - NGC 1023, E7p; r - NGC 1569, h; a '
NGC 2841, Sbl; e - NGC 3448, S; x -NGC 4486, El; s - NGC 5194 Sc; a --
NGC 5236, SC

xHMHqecKoro cocraBa H MacC. HO s orov MeroAe coAepxarcq onpeAeneH,lbre 3.ne_
MeHl'bt HarJrflAHocTH.

Kax sssecrHo, noKa3areJlr qBera raraKTHK 3aBlicsr He roJrbKo or cneKr.panbHbrx
KraccoB 3Be3A, HX COCTaBIrlotqHx, Hc) r.t or Be.rrHqHHbt Mex3Be3AHOfO rrornou{eHH_ff.
Iloeror.ay npH Hcnonb3oBaHr{H 4ayqeernoil AharpaMMbr HaAo rcK.nro\t1-rb ilnv xoporxo
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PHc. 2. KpHBac, xapakrepH3yroqas NOrJIOUICHH' OT AJIHHbI BO,IIHbI B
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Pxc. 3. 3aaucnMocTb noxa3:lTerefi qBeTa .lgF3axdF2ggglatH lgFlggo/F25gg (61 or cnexrpaJrbHoro
xJlacca raJIal(THx[, noJlyqeHHoro AJrr onrHrrecxofi o6.nacrr cnexrpa. Pa3HbrMH tHaqxaMH orMeqeHbt
uopQolornuecxre rHnH rrJltn(Tln(: 3anoJrHeHHue xBatrparH - E, orxpurrbre xBa,qparH - Sa, orxpurure
xpyxKx - Sb, ranolneHHue xpyxxu - Sc, xpecruxr - Ir

3Harb BerHt{HHy nornouleHrn fi ero s.n'/.etue Ha noKa3arenH qBera. B 14] H B npe-
,qbrAyqeM pa3Aene 6urao noxagaHo, rlro Mex3Be3AHoe nouroqeHHe BHyrpH Hc-
cJIeAoBaHHbrx o6.nacrefi ra.rraKTHK Mano BrHeer Ha pacnpeAeJreHre 3Heprhn B hx
cneKTpax. K arovy MoxHo eue Ao6aeHTb, rrro Bce HccJreAyeMbre HaMH raraKTHKr4
pacnonoxeHbr 'BbrcoKo HaA n,/tocKocrt,}o naurefi l-a.naxrxxn 24 < b < 83" n To.rrbKo
oAHa H3 nux (NGC 1023) nr,reer raraKrnqecKyro lxt4pory b = l9o. lloorouy no-
rnouleHHeM cBera B Haueft l-alaxrxxe MoxHo npeHe6pevu.

Xorr nccleAyeMbrfi HaMH cneKTpalunrrfi HHTepBan AoBoJrbHo ysxnfi - acero
oKoJIo 1600 A 

- 
oH Hecer onpeAeJreHHyro uuQopr',taurto, Kacarcuyxlcs oqeHb roperrHx

sBegA, pacnpeAeJreHre sHeprHH B cneKTpax Koropbrx Kpyro naAaer or 1,2500 A e
"KpacHylo" cropoHy, H xoroAH-brx 3Be3A, pacnpeAeJreHue oHeprHH B cnexrpdx xo-
ropbrx Kpyro na,rtaer or 1,2500 ,& a "g.ruroro't cropony. Ilosrouy Anfl AByuBerloh Aua-
96

ynbrpaouoreroBon ooracrH cnexrpa coDracHo [141. BeprxxaabHLrMH npsMbrM[ orMeqeHbr ArInHLr BoJIH
1800 H 2500A
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Pxc. tl' lnyqaerHue ArarpaMMbt AJI.F 3Be3A paHHrx cnexrpaJrbHbrx xJraccoB, noka3uBaloq[e xotr ,HHHfiHapacTaoqero norroqeHHg

iTS. 5. CpaBHeHHe yrb'lpaQ[oreroBbtx nokasareret r{Bera 3Be3A, noryqeHHbrx Ha craHqsrx "AcrpoH', H
IUE no Aaxxur.,r ra6lnqu 4

rpaMMbI Mbt Bbl6paJIH B KaqecrBe qeHTpa.nbHofi - nonocy Bdnl3vl 1,2500 A, a KpattHHe
noJrocbr - y AJIHH Boni{ },1800 A, r.r }"s+oo A, nocxoarKy B srHx roqKax qaule Bcero
BeJrHcb Ha6npAeHH.q. lloxagareru UBera lg(ft8ulFxoi yAo6en eule reM, qro BenHqhHa
Mex3Be3,{Horo nornoqeHH, cBera B roqKax },tttOO A r },2500 A 

- 
npnr,aepHo oAh-

HaKoBa [19] (cu. pne.2), no3roMy, qro or{eHb BaxHo, noKa3arenb qaera lg(I1s oolFzsoo)
c-na6o 3aBHcHT or Mex3Be3AHoro nornoueHHs. Belrqnna ero B.nHaer roJlbKo Ha
cneKTpaJrbHbrfi hHAeKC lg(F3a0t)lF25od.Ans npoBepxh 3roro yrBepxAeHH.s Mbt no_
crpohJrh nt{Hvtyl Hapacranulero noKpacHeHH.H nph H36paHHbrx noKa3aTe.nqx uBera,
HCnOJrb3yJ{ AaHHbre An, 3Be3.q pa3Hbrx cneKTpaJrbHbtx KnaccoB, .qr,rs@ysnrrx ryMaH-
HOCTefi, CB.s3aHHbrx c rpynnHpoBKaMH ropeqHx 3Be3A, a raKxe nJraHerapHbtx ryMaH-
HOCTefi, BKJIOqanu{HX ropflqHe ,Apa. floxa3arenn uBera Bcex 3THx O6,beKTOB
onpeAeneHbr no pacnpeAeneHHflM 3HeprHh, noryqeHHbrM Ha "AcrpoHe", 4 npeA-
craB.rreHbr B Ta6n. z u 3, H Ha pHc. 4. HS pr.rcyxKa BHAHo, rrro An-fl esesA o H bs-
accouHauHfi Mex3Be3AHoe nououletil4e B/|4ner rorbKo Ha hHAeKc lg(F3aoslF25oi.
3Aecu laHuH Hapacrapqero noKpacHeHHs noqrr naparnenbHbr ocH a6cqncc. Ane
3Be3A 6onee no3AHHx cneKTpanbHbrx KnaccoB t'tAHvlA Hapacrapqero noKpacHeHHq
OTKJIOH'{IOTC.C HEMHO| O BHH 3.

lloxasarear uBera ueHTpaJrbHbrx o6nacrefr rarakrnK nore3Ho 6trao cpannHTb c no-
Ka3arengMH UBera HenoKpacHeBUHX 3Be3A. K COXaneHHrc, CpeAH 3Be3A, Ha6lp-
AaBuhxcs Ha craHuhH "AcrpoH" Il], raveprcs ronbKo 3Be3Abl no3AH[,rx cneKTparbHbtx
KnaccoB. flosrovy AaHHbte "Acrpona" Mbr Aono.n]txJrH noxa3areJreMg uBera, no-
JryLIeHHblMH no pacnpeAeJIeHHrM aHeprhH 3Be3A KaraJlora IUEIlg]. npeABapHreJlbHo
o6pa6orao Nx uero4ov cKonb3qulero cpeAHero no 5 ToLrKav. 3ra onepaqp, no-
3BoJrHna ypaBHflrb cneKrpanbHbre pa3peueHhs IUE ugl, a "Acrpona". o4Haxo
7.3a(.2168 
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B Ha6JrrcAeHHqx IUE xpacna, rpaHHua. cneKrpa HaxoAgrcq y )"3200 A. nosrovy
BO3HHK BOnpOC O COOTHOUeHHH noka3arener uBera, nonyqeHHbrx no AByM KaTaJro-
raM - "AcrpoHy" H JUE. Ht puc, s, a n 6, nocrpoeHHbrx no AaHHbrM Ta6n. 4, arl4no, vroo6e 3aBHcHMocrH noKa3arenefi qBera .rrnHefiHbre. Ans noKa3areJrefi qBera
lE({fiooiFzsse) 

- cooreercrBhe noJrHoe, Anfl BToporo ,.,oKa3areJr.fl uBera npH
lg(F3asolF25sd > 0,25 HMeerc.fl pa3nnqHe B uBere. flosroruy npg nepexoAe or no-
Ka3areJreli rrBera, no.nyqeHHbrx no Karanory IUEIlgl, x AaHrrbrM ',Acrpoua,, npr.r-
HHMaJTHCb nonpaBK, B COOTBeTCTBHH C p,c. 5. Taxru o6pa30M, Mbr Haopanvl
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npHMeqaHHe:AaHH6reIUEllglycpeAHeHhrckorb3qulHMcpeAHHMxs5roqex,T.e.,npHBeAeHbll(
pa3peueHylg 25 A. B cko6KH B3rrLr AaHHbre "AcrpoHa", noJTyqeHHbte HHTepnoJItIIHen no coceaHHM

TOqXaM.

AOCTaToqHOe KOIhLIeCTBO 3Be3A cnekTparlbHblx KnaCcOB OT 09 AO K2, AnJ{ KoTopblx

Y@-noxasarenn LlBera cBo6oAHbr or norrou{eHHs. B ra6n. 33Be3Abt, HcnoJ'lb3oBaHHble

AJI-g nOCrpOeHHs .qByLlBeTHOfi AHarpaMMbt, OTMeqeHbl 3Be3AOqKaMH, B CTOn6qe 6 An,
HI4x npHBe,{eHbt 3HaqeHv,te 811 vv3l2ll, EC,nr OqeHxa BeJIHt{HHbt Dn-v CAenaHa HaMh

no noKa3are.rqM UBera (B-V) (U-B) w l20l H HopMaIbHblM noKa3aTe.rlflM UBeTa

wlZZl, ro B cron6ue 6 croxr Hynb B cKo6Kax.
Ha prc. 6 npnaeAena AByqBerHafl AharpaMMa ueHTpanbHbtx o6nacreltr 14 nopvaau-

Hbrx rarraKrHK,2 ranaKrHK MapKapflHa u ? HII - o6.nacrefi c pacnoJloxeHHblMH B HHx

OB-accoqr.raqHsMH. 34ecu xe HaHeceHbr noKa3arenH 3Be3A FJIaBHotr nocneAoBa-
rerbHocrH, H3.nyqeHHe a6corlorxo qepHofo reJla c reMneparypofi or lOa ao 10s K,
AHQ$y3Hrnx H nnaHerapHbtx ryMaHHocrei Aa ra6Jr.2, cnexrput Koropbtx npaKTHr{ecKH

cBodoAHbr or Mex3Be3AHoro noKpacHeHHfl, H AByx l{apoBblx cKonneHHfi.
Ha AuarpavMe BHera.[aKTHqecKHe 06beKTbr pa3AenHnucb Ha ABe rpynnbt vtrn ABe

nOCneAOBaTerrbHOCTH - neByp H npaByp. PasAelenre npOH3OtuJlO nO MOpQO-

.rrorHqeCKrM THfl8M: B neBOfi nOCJIeAOBaTeJIbHOCTH pacnOnO)KeHbl O6beKTbl nO3.qHlrX

MopooJrorHqecKHx rr4noB Sc, Ir, HD-o6 nacru c OB-accoqua\AflMw vt oAr{a TaJIaKTHKa

rHna Sb; B rpaBotr - ueHrpaJrbHble o6naerr aJrJlHnrHqecKux raJraKTUK, TaJIaKTHK Sc,

Sb, Sa H AByx raraKTHK Mapxap*ra. Ecttu o6parurscr K SororpaQuflv. taraK-rrK,
ony6nhKoBaHHbrM B Il, 2l c HaHeceHHblMH Ha Hl4x KoHTypaMH AHa{parMbl, Hc-
ngnb3yeMofi nph Ha6nOAeHHfx, TO leTKO 3aMeTHTb, qTO BCe raJlaKTuKA npaBOil
rpynnbr, hMelor xopotuo BblpaxeHHylo LleHTpanbHylo ,HH3y, KOTOpat B ocHoBHoM H

3anoJ'rr{sJra ,qnaQparMy npu Ha6n}oAeHHrx. Y ranaxruxu NGC 3593, HaxoAqlq'lfics Ha

crbrKe neBofi 14 npaBofi nocrleAoBarenbHocrefi (pHc. 6), B AHaoparMy, KpoMe
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Pttc. 6, flayqaerraa ArarpaMMa An, uenr-
paJrbHbrx odnacTefi raJrakTftx. Mop$oaornvecxxe
r*anu o6oaHaqeHbr, xax Ha pHc. 3
' 3aurpuxobaHxue xpyxxr uapoBbre
cxonJreH[s, ToqxH B xpyxke - n.rraHeTapHbre

ryMalIHocTH, BoJrHHcrHe ilvBuu - AHQQy3Hbte
TMaHHOCTH, 3Be3AOqXr{ 3Be3ALt rJlaBHOfi
nocJreAoBaTeJrbHocTfl, nyHxTHpHaq ,IUHH9 --
[3ryqer{He a6colrcrxo qepHoro rena, M -raJraxrnxu Mapxapara, H - HIt o6aacra c OB-
accoqxaIIHgMH

4r
t-NGN 421/

o--NCE q608

o-NAi 2El/

t-tl9l llZJ
a:-N?Al{/4

tr

il

'o
0att\

FZ

oti
qeHTp;IJrbHOfi rHH3br, nonana LracTb cnH-
paJrbHbtx BerBefi. Ha6arc,qaevue o6nacrH
raJraKTHK, O6pa3yrOUIHX Ha AByrIBerHOfi
AxarpaMMe neByn rpynny, rTpeAcraBtflto-t /,0
cb6ofi Hll-o6nacrn co cBepxaccouHauHr-
MH, UeHTpilnbHbte o6nacTh Tpex failaK-r[K
Tr4na sc c npHneraoulHMH K Ht,M CnHpaIb-
HbrMH BeTBflr'r}1. crcAa xe BxoAhT Henpa-
BHJIbHA' -:AfiAI<TUKANGC 2415. /,5

Kax r caeAoBarooxHAarb, Ha AByrIBer- 45
Hof AHarpaMMe BHeraJrakTHqecKHe o6beK-
Tbr neBofi rpynnbr npaKTHqecKH coBnaAapT
co iBes,{aMH uraBHofi nocJreaoBarerbHocrH.
Haa6o.nee rony6ue taraKTlyKu HaxoAflTcr B ofnacr:r 3Be3A cneKrp;LrrbHoro K.nacca 88.
OrctoAa cneAyer, qro ynbrpa$xone'roeoe H3nyqeHre Fa.[aKTHK JreBofi nocJreAo-
BarerbHocrH onpeAenrercfl fpy[naMH MonoAblx 3Be3A c HOpManbHOE synxqr,refi
cBerHMocTH, rAe HapflAy CO 3Be3AaMH o r pannrvn B npucyrcrByKlT u 6oree
no3AHHe 3Be3Abr - cneKTpaJrbHbtx KJraccoB A H F. Kpacnsre 3Be3Abl Aaror HHqroxHo
Manblfi BKJIaA'a yaurpa$ro./]eroBoe H3,nyqeHHe srr x o6rexroa.,Bce o6r,exrur neBof
rpyflflbl cocroflT B ocHoBHoM H3 HaceJreHun I tnna, o6pa3yu.uero nJrocKyo noA-
cHcreMy. B cs.flgr4 c arHM Bbt3brBaer HHTepec pacnonoxeHHe Ha AByUBeTHOF AHa-
rpaMMe lrapoBbtx cKonJ'leHHfi NGC 6397 n NGC 7078.Ecnu yqecrb noKpacHeHue (oHo
He6orburoe: ars NGC 6397 EB*v =0.,18 1221, Ans NGC 7078 EB -v=0.,09t231),
KOTOpOe Bbr3brBaJro cMeuIeHHe HX Ha AHarpaMMe BnpaBo, To o6a cKonJreHHfl oKaXyTCfl
Ha neBofi nocJleAoBare.nbHocrh AHarpaMMbr, xor, 3Be3AHoe HaceJreH:He Hx, xar( H3-
BecrHo, II runa. Taxor'ry $axry MoxHo Aarb cneAyoqee o6'bqcH€HH€: a y@-o6nacrr.r
STHX cKbnneHuE caersl' rraBHbrM o6pa3oM 3BesAbr A - roprsorrralurrofi qacrH
AHarpaMMbt l-epqunpyHra-Peccena, Koropbte no pacnpeAereHt,ro 3HepruH HLrJrb3s
orJIpttIHTb oT 3Be3A UIaBHoft nocJreAoBarerbHoCTH Toro xe cneKTpanbHoFo K.[acca.
3'ro saxhtoe o6croareaucrBo no3BonHno ycraHoBhrb, Lrro HaceneHt,te rHna uapoBbrx
cKonreHHfr Ha npeAcraB,neHHofr HaMh AHarpaMMe pacno.naraerc, Ha neBofi nocJre-
AOBaTeJTbHOCTH.

Mex4y neBortr h npaBofi noc.neAoBarerbHocrlMn Ha AByuBerHofi AharpaMMe cy-
rrlecrByer npoden, Koropbtfr yBe,[[,tqhBaerca c pocroM KpacHoro cneKTpaJbHoro
HHAeKCa. npaayn nocJreAoBaTerbHocrb o6pasyror raraKrAKn paHHhx rr,ropdo-
./rorr4qecKHx rHnoB (cM. Ta6n. 1), COAepxaqHe, KaK yr3BecrHo, MaJro MeX3Be3AHOi
nblrlH. Pocr noroxa B ynbrpa$HoJreroBofi o6lacrn cneKTpa H3nyqeHH, TakHx o6beK-
ToB ilpeAcraBr.ser 6oasurofi HHTepec H Bbr3brBaer MHoro 4ucxyccarl.

Kax slaAHo H3 pHc.6, noxasprenl4 uBera lgFnsslr25sgo6beKroB npaBofi no-
cJIeAOBa'I'eJIbHocrH Aocr{ratoT 6onee BbrcoKHx 3HaqeHHri, qeM y od-beKToB neBofr
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ilOCJT6AOBaTeJTbHOCTH, h y Hhx CaMbte 6O.nuuae KpaoHble nOKa3aTenH Usera. Kax

cnegyer r43 [4], Hs npeAbrAyqero pa3Aena h AaHHbrx pxc. 4, raKoe coqeraHhe 3HaqeHHIZ

iloxa3arerefi qse;a HaJrHqheM Mex3Be3AHoro nornouleHxt o6bflcHxru He.nu3q. no.-

DTOMy Mbr npeAn61araeM, qTO 3Be3AHutttr COCraa O6lexrOs npaaOfi H "rteBgfi 1ro-

eJreAgBaTenbHocrettr pasIutlHbtttr. B Synxqnr.r CBeTHMoCTI., O6rexros npaBgft no-
cne4oBarenbHOCrl4 CyUeCrByeT npOBan MexAy OqeHb rOpflqHMH H OqeHb xOJIOAHT,IMH

3Be3AaMH. Taxas KaprHHa o6H.{Ho na6.nrcAaercq y 3Be3AHoro HaceJIeuH.E II rHna,
KorAa MoJroAbre 3Be3Abr rnaBHori nocneAoBareJ[bHocrH npoSBonnu}loHtlpoBaJlH B

rHraHrbt. B grou cnyqae xpacHbre noKa3areJrH UBera B ocHoBHoM onpeAenqpTcq
KpacHbtMH 3Be3AaMI,r rJraBHofi nocJreAoBareJ-rbHocrt4, pacnoJloxeHHblMH HHxe roqKl4

rrOBOpOTa, H KpaCHbtMH rHrilHTaMh; CHHHe - 3Be3AaMH rOp3OHTanbHOfr qacTh AHa-

rpaMMbr fepllulnpyHra-Pecce.ra, roprqHMn rony6btMh KapJIHKaMH H 3Be3AaMH THna

flAep rrnaHerapHbtx TyMaHHOCrefi, He HCKnOqeHo npHCyTcTBHe MOJloAblx, BHOBb

o6paaouan nbtx rop.Eq H x 3Be3A.

B aro*r orHorueHul4 npaBaq nocneAoBareJrbHocrb raJIakrHK no ro.ny6stu noxa-
SaTeJrrM uBeTa HanoMHHaeT uapoBble cKonJleHl,lfl, HO He COBCeM, nOCKOnbKy y ra-
fiay1THK grn noxa3areJrn rlBera Bce-TaxH 6oaurue. HecpanHruu KpacHHe noKa3areJrH

rlBera npaBofi [ocneAoBareJrbHocrH TaJIaKTHK n lllapoBblx cron.nennfi - y tanaKTAK

OHH CyUeCTBSHHO 6Oluue. OTCl6Aa MOxHO CAenaTb BblBOA. r{TO B UeHTpanbHblx

odracrr{x raraKrHK npaeofi nocneAoBareJrbHocrH no cpaBHeHI4lo c uapoBblMH cKon-
JTSHHTMH NGC 6397 n NGC 7078 npoqeHrHoe coAepxaHue KpacHblx 3Be3A HaMHol'o

6Oltue, a cpeAg roly6rx 3Be3A npeo6aaAaror OLIeHb r6pqqre. O6a Sarra can-

AeTenbcTB)[or O ToM, r{To aBe3AHoe HaceneHHe IleHTpanbHblx o6JlacTefi raJIaI(THK

npaBofi nocJreAoBareJ,rbHocrn craprue 3Be3AHoro Hacerrertfl uapoBblx cxonlennfi.
paccrraorpurr Ha puc. 6 xpafrure KpacHbre o6rexrut npaBotr nocJTeAoBareJIbHocrH,

orMeqeHHbre HoMepaMH NGC. B onrrqecKoM Auana3oHe oHH HMeIor cneKTpaJlbHble

KJraccbr G5-K, B ylbrpa$Honere no noKasareneM qBera lgF3asdF25sso1l,z. 6ilvtsKv1

KHenoKpacHeBrunM 3Be3AaM G2-43, T.e. npr4 nepexoAe H3 onrnqecKoro Auana3oHa
B ynbrpa6roreroBbrfi cneKTpanbHbrft Knacc o6'beKTa npaKTHqeckH He MeHnercq. 3ro
TOBOpHT O TOM, rtro TOqKa noBopoTa rIaBHofi nocneAoBaTerlbHocrH A.IIq AaHHblx
cycreM pacnonaraercn 6tnz cneKTpaJrbHoro KJIacca G2-G3, nJIH Bo3pacr cxcreM
nopflAKa 10 . 109.ner. l-ony6ble 3Be3Abr 3Aecb He B.IIHfllor Ha cneKrparbHblrl Kracc
o6rexra B onrrqecKoM AHana3oHe H Ha KpacHblr noKa3arenb uBera B YQ-Auanasone,
a onpeAenapr roJrbKo roly6ofi noKa3arerb uBera. 3ro aogvoxHo, KorAa ro.ny6sre

noKa3areJrH uBera o6ycloalensr 3Be3AaMH roph30HTanbHofi H nocJleachMnro*
rHqecKofi BerBefi AHarpaMMbl repuuinpyHra-PecceJla.

B [4] 6rr.no noKagaHo, qro qerbrpe v3 flATA paccMarphBaeMblx HaMh TaJIaKTHK no

r,rHreHcl4BHocrH noJloc noFJrorrIeHHr 1"2800 A u L2350 A, noxoxl'l Ha 3Be3Abl cneKT-
paJrbHbrx. KJTaccoB A5-F2, KaKHe HaxoAnrcfl Ha ropr,lsoHTaJIbHotr BerBH. 3ro ceH-

AerenbcrByer B noJrb3y npeAnoJroxeHu.a, qro rony6ofi noxa3arenb l{Bera caMblx

KpacHbrx raJraKTptK tcr"r. pnc. 6) o6ycaoaJ1eH 3Be3AaMH ropH3oHTanbHofi H nocJlej
acHM[TorHr{ecKotr BerBefi. Ilpnver'r Aon.fl 3Be3A nocreacHMnrorHqecKoli BerBH yBe-

ruqrBaerct npn nepexoAe or HxxHefi tarraKia:xvl NGC 3414 K BepxHei NGC 4251

(pr4c. 6), oAHoBpeMeHHo 3KBHBaJleHTHaa rurpnHa noltocbt 7',2350 A yr'.reuuuae'rcfl, H

y ranaKr!,r66 NGC 4251 (vopSonornqecKHfi rnn E7), HMeDuIefi caMbrfi 6oasruofi no-
Ka3aTeJIb UBeTa lgl'13s0/F25ss, oHa paBHa HynD.

3Aecu aoail 3Be3A A-F B ronyfoM noKa3areJre r{Bera Mana no cpaBHeHHK} c oqeHb

rgprqflMn KapnHKaMu. AHa.[OrHqHslI? pe3ynbTaT MOxeT nOIyt{HTbCq, ec.nh CO-

AepxaHHe r.sxeJrbtx eJreMeHToB B paccMarpHBaeMbtx raJlaKrHxax 6yAer pacrx npH
nepexoAe OT HI4xHHx I( BepxHHM raJIaKTHkaM HapIrCyHKe,'npHOTOM Cnnufi koHeq

rOpH3OHTaJrbHOlr BeTBH Hcqesaer. Pasveput o6laCrefi, BblpesaeMble AraQparMofi npH

Ha6{}OAeHHqx paCcMOTpeHHbrx IATA tAraKrrx, npillaepHo OAHHaKOBbI: 2-6 xnx [41.

BnolHe Bo3MoxHo, qro 3TH o6nacrH 3BonnUHoHHpoBanH KaK 3aKpblrble cHcreMbl.
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TorAa r.x noKa3areJrn rrBera lgFrsoo I Fxoo Moryr 6urr o6ocHoBaHbr ynoMsHyrofi
MoAerrbro Epy3yenfl Il7, l3l - MOAenbp HenpepHBHOfO, B reqeHve 16 .109 aer,
snes4oo6pa3o BaH H r, co r.nacHo Koroportr lg| ,3sy' F 2ss11 = 0,4 I t I 81.

Paccvorpxv ocrarbHbre o6 oerrur npaBofi nocneAoBarerbHocrx AByqBerHotr AHa-
rpaMMbr (cM. pHc. 6), cpeAh Koropbtx l4Meorcs 2 calaxrnxv,r MapxapnHa u oAHa 3n-
JrHnrHqecKa, raraKrHKa NGC 44tt6. B cneKrpax 06uexroa srofi rpynnbr nonoca
norroueHrq 1,2350 A cta6a ntu orcyrcrByer, r.e. rx roay6oe 3Be3AHoe Hace.renhe
B cneKTpanbHoM orHouennx 6oree pasHoo6pasHo, qeM HaceneHhe ropH3oHTa/bHoi
BerBh AHarpaMMbt l-epqunpyHra-Pecoe-na. 3ro uoxer 6urru a roM cnyqae, Kor.qa
B r:uraKTHKaX XMemrC' Oqarr coBpeMeHHOrO tSeSAOO6pa3OBaHHr, 14 B pe3ynbrare
cneKTp HHTerpanbHoro H3nyqeHra rony6oro HacejreHus o6texroe a Yo-o6,nacr}.i
6yaer 6olee nJIocKI4M, qeM y caMbrx KpacHblx o6oexros. Kornrrecrso aHoau o6pa-
3OBaHHblx 3Be3A, OAHaKO, He TaK BeJTHKO, qrO6Ur HX H3nVqeHHe CTarro onpeAenqo111gM
e o6uer..r noroKe H3ryqeHh.fl cHcreMbr. Ilo:rovy noKa3arenH qBera H rory6ofi, r
KpacHbrr xorfl HecKonbKo yMeHbut4Jrucb r43-3a oqaros gsesAoo6paooBaHl4s, Ho ocra_
arcu xafaxrepHbrMH Anfl cficreM co 3BesAHbrM HacejreHHeu II runa. Taxoro poAa
tailaKTHKH Ha3brBapr "aKTHBHbIMH". cpe4u Hhx MHOro FaJTaKTHK MapXapSHa, ra-
JTaKTHK, BXOA.ft{Hx B napbt Htlq rpynnbt unh flBn.slor.qHxc, 

''ApaMH 
CKOnre-

HVilranaKTvlx. K nocleAHHM, HanpHMep, orHocHrc8 H3BecrHaa raraKTHKa NGC 1275
t23] - qApo cKonneH.Hs ra.rraKTr.rx a flepcee. Cor.nacno AaHHbtM EyprurerlHa u ap. tt3)
raJraKrHKa NGC 44U6 raKxe HMeeT oqanr coBpeMeHHoro sse.rAoo6puao"unrr, 

"y_ulecrBynulHe 3a Cqer aKKpeuHH ra3a H3 CKOnJteHl4e FaJraKTHl( s .Ileae, eApoM KOTOpOrO
y.Brflercfl NGC 4486.

Taxnu o6pasov, AByuBerHae AHarpaMMa, nocrpoeHHa, no AaHHbrv na6rrcgenni
a yaurpaQnoJlere, no3BoJrfler HarJrflAHo BbtAe.rrHTb B ueHTpanbHurx o6aacrsx MHorHx
raJraKTHK COCTaBn.flnrrIHe 3Be3AHOrO HaCeJreHHfl, OnpeAenrpulHe Hx H3ryqeHHe
s Y@-AlaanaSoHe cneKrpa. Ko.nnqecrBeHHbre pacqerbr sgecu 6y4yr BosMoxHbr ioro*o
TorAa. KolAa 6yayr H3BecrHbr na6lngaevue xapaKTepucrrlnvt Y@-cnexrpoB 3Be3A,
coAepxaqaxca b qenrpaJrbHbtx o6lacrsx raJraKTHK.

Mu ncxpenue 6aaroAapHur B.H. xororeaofi, .[.A. .IInr"ropeHKo, .Il.H. @anarosofr
u I-.H. tUapanoBortr 3a noMorrlb e pa6ore.
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O 16O.MI,IHYTHO,I

OTBET

BOIIPOCY
TIEPEMEHHOCTII NGC 4I.5I.:

OilflOHEIITAM

B.M. Jlrotr,rii*, B.A. Koros

paccMo.rpeHa xprrHxa Euproxosuru Tepeoxxeu If!-qe1V1ry{9B no 160-MEHyrHofi nepHoAHt{HocrH B
l,rsMe1exnsf 6aecia sapa celi6eproacxofi raraxrHx[ NGC 4151. noxa3aHo, qro apryMeHTbt onnoHeHToB

c5duexrranu H HeAocTaToqHo o6ocnosanu. KpoMe rol.o, nx uaBHHe PByrbTaTH, noJI) {eHHble Ha ocHoBe

uoaoft o6pa6orxH onTfiqecx}{x xa6arcAex*ft B.M. JloTOrO, HaXOATTCTI B yAOBTIeTBOpHTeJIbHOM COrJIaCTH C

BHBo,qaMH KoroBa lr JlPToro II, 21.

AHar[3 HOBHX OnTfiqeCK]tX H peHTTeHOBCXHX AaHHbrX AaeT AOnOJIHHTeJIbHHe CB[AeTeIbCTBa B [OJIb3y

cyqecrBoBaHil, AoJrroBpeMenxoti ny.nlcaqnu tsapet NGC 4151 c neploAoM 160,010 MnH. o6cyxAarcrcs

apryMeHTbr B noAlepxxy xocMoJrorfiqeckoR HHTepnpeTaqHH 160-MtlHyTHOfi OCqI{IICqXH.

eUESTION OF THE I60.MINLIrE VARIABILI'I'Y OF'tHE NGC 4I5l: 'IHE ANSWER TO OI'}PO'

NEN-TS, by V.M. Lyuty and V.A. Kotov. 'l'hc reccnt criticism by Biryukov 2nd'Ierebizh [3] the presence of
160-minureieriodiciiy in rhc lighr flux of ths nuclcus of titc Seyfort galaxy NGC 4151 is thoroughly considered' It is
shown that nearly ai u.go."nt. o[ thc opponents arc strongly biased and unlair. Moreover, their basic results

obtained from new reducrion of rhc optical L'bscrvations madc by V.M. Lyuty, aPpcar [o bc in satisfactory agreement

with those obtained earlicr by thc authors I I , 2].
Analysis of the new opticat and X-ray data givcs additional cvidcncc in favour of long-tcrm pulsarion of the

NGC 4151 (nucleus) wirh a periotl of 160.010 rninutes. The argumcnts supponing cosmological interpretation of the

160-minute oscilalation are briefly discussed'

BBcAcuue

B tl,2l Mbr ony6nHKoBarn nepBbre pe3ynbrarbr noHcKa 160-uunyrHblx ocUHJInrLlHfi

B H3.rryqeHHH ,{Aep aKTHBHbrx raJIaI(TI,tK, B qact'Hocrx. cefiSepToBcKofi ra/laKTuKvl
NGC 4151. Hanounuv KparKo uaBHbte pe3yJlbrarbt.

Anaaus [1] Ha6.nro.qe6y, nepeMeHHoc'rn tApa NGC 4151 sa L7 net (1968-1984 rr.,
IJ-seruqunvr) nOxa3an npI4CyTCTBHe nepeMeHHofi KOMnOHeHTbI C nepnOAOM

P = 160,0099 t 0,0004 MvlH u noJrHofi aMnnHryAofi = 0,'05. tlacrornrtfi cnel(rp Antl
qHcJra 143MepeHHfi N = 186 Bbtt{Hcr.sJ'lc.r B,qHana3oHe 8,996-9,003 (1 I cyr).

B [2] r',ft,1 nepeo6pa6oraJrH orfi AaHHbre -c Ao6aBneHHeM^ r^o-Bbtx H3MepeHHI? (ecero
N =290 3a 196b-1916 rr.) u nortyql4Jlu P= 160,0098 t 0,0005 vun; rapMoHgqecKafl

aMnnnryAa At=0,'014+0,'004; ypoBeHb 3HaqHMocrH = 3,5o' B t1' ?l cAeJIaHbl cre-
AyroIIIue oCHOBHbte BbtBOAbl: 1) a nslyveHHl4 t,rlpa NGC 4l5l ecrb KOM[OHeHra c

repnoAoM Po = 160,0098 t 0,0005 MHH u Ah* l,So/oi 2) nepuoA Ps orIHr{n€rcfl or g-fi cy-
roqHol1 rapMoHHr(H 160,0000 MHH Ha BeJrHqHHy oxoJlo 146 H rBr,flerc, coOcrBeHHblM

nepgOir{oM O6-beKTa (O KOCMOnOTHqeCKOfi HHTepnpeTaUHH CKaxeM HHxe).
'Enp,o*ou 

l,r Tepe6hx [3] nponenr.r FIoBbli aHan[4s 3THx xe Ha6I6AeHHtr (N =290)n
AorroJrHHreJILHbtx Ha6nrcAeHvlA B.M. ,Iho'rOro (Bcero N = 359; 1968-1987 rr'). ABTo-

pbl [3] cAeIaJIH BbtBoA, LlTo AaHHble Ha6n]oAeHyfi NGC4l51 He coAepxaT yKa3aH6fi Ha

npHcyrcrBHe nepHoAHtlHocrH 1 60,01 vrn.
* FocygapcraeHHbrfi acl'poHoMHqecxufi HHcr14ryr HM. n.k. lllrepNdepra, Mocxsa
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1. 3aucqarrrtfi K c'raTrrc orr[orrcrrror

Onnonenrsr [3] au4annyJrH cneAyuqHe ocHoBHbre Bo3paxeHHfl nporrdB Ps-nepro-
AHr.rHocrH NGC 4151: 1) a cnexrpe MoqHocru (CM) nux, coorBercrByrorlHfr P6, HHHOM

ne errAeaserc, cpeAH ApyrHx; 2) s CM crJraxeq*oro RpeMeHHoro pqAa (nonyqer't-
HOrO C "OKHOM" CrJraxHBaHHr Ar= 300 Cy'r., CM. HHxe) raKxe rlpHoyrcTByer CHnblrbtr
rrHK, coorBercrByloulHf nepuoAy 160,01 r',trn; 3) xor.ff Arrr orKJroHeHufi gerpeH/]Hpo-
BaHHoro pflAa LmiQ) aMrJlr4ryAa P6-nepHof urrHocrH, At = 0,'013, coBnaAaer c raKo-
eofi r [1, 2], 6oaee "uy6oxoe" crnaxgBaHle c At = 150 cyr paer A1, = 0,*008, E coor-
BercrBylorrlHri rrHK "ToHer" B ruyMax.

Paccuorpurr orH apryMeHTbr B orAenbHocrn.
BuAelenre nHKa. Ilpexge Bcero, KaK Mbr yxe HeoAHoKparHo orMeqarn,

He HMeeT Oco60ro 3Har{eHH5 Harnqile HJrH orcyTcrBHe ApyrHx nEKoB s cM, orreqa}o-
uIHx ApyrHM He3aBI4CHMblM r{aCTOTltM: Mbt npOBepr{eM rHnOTe3y O [pHCyTC'rRHH
B ,qaHHOM pflAe mi?) nepHoAHqHocrH c sapaHee saAaHHoli qacrorofi. nepHoA
B coorBercrBnn c [4] npnnnr',raercfl paBHbtM P6 = 160,0101 t 0,0001 MHH (qacrora
vo = 104,1601 + 0,0001 r.axl'q). Aocraroqno, cJreAoBareJrbHo, nocrporarl tpasonylo KpH-
Bylo c AaHHbrM nepHoAoM H onpeAenHTb 3HaqHMocTb ee aMn.rlnTyAbr, HanpHMep, r)]'Ho-
rleHHe nonHora aMnJrHTyAbr x craHAaprnofi ouln6xe cpegHr4x roqex xpnnoli. l'hr,i
Aocraror{Ho BbrrrHcJrurb @paruenr CM a uurepBrur€ V0 * Av, rAe Av = I / I onpe4e-
nter pa3.qeneHne HeBaBHcHMbrx qacror g CM, reN,r 6onee, qro Mbr HMeeM,qeJro c oqeHb
HepaBHoMepHbrM pflAoM (T - AnurenbHocrb psAa).

Blunure HepaBHoMepHocrH (cKBaxHocrH) AaHHbrx ua CM AeranbHo H3yqaJrocrr B

pr4e pa6or, c KoropbrMn, HecoMHeHHo, gHaKoMbr Harun onnoHeHTbr. B tracrHocru,
BJrH.aHHe Hlt3KoqacrorHbrx BapuaI{Hfi H npoqeAypbr Sulorpaquu Ha o6racrb BbrcoKHx
qacro;r CM paccuarpnBanocb s [2, 5, 6].

B 15, 61 HccJreAoBaJracb raxxe npHMeHHMocrb MeroAa HaJroxeHHbrx 3nox (MH3;
6yaeu Anr{ onpeAereHHocrr npoAonxarb HagbrBarb raK 3Tor MeroA surqHcrreHHq CM)
K aHaJrH3y HepaBHoMepHbrx BpeMeHHbrx pegoB H Ae.rraJrocb conocraBJ'reHre c @ypue-
AHAJIH3OM.

B xaqecree npuMepa HAeHTHqHocrh pe3ynbraros MH3 H AnckperHoro npeo6paso-
BaHr4r @ypue Ha prc. 1 npnaoAur'r CM, nurqncaeHHbre AByMq MeroAaMH anq NGC 4151
(N = 290;'.ror xe psA aHanr3upoBanc, s t2, 3l). Kax ax4uo, o6a CM npaKluqecKu
coBnaAaor H or{eHb noxoxr4 Ha cneKrp onnoHeHroB (pHc. 6 s [3]) arq rar(ofi xe o6Jrac-
TH [{?CTOT; HeKOTOpbre O^try't4hlfl O6yCnOBreHbr B OCHOBHOM pa3HbrMH nporleAypaMh
Snaorpaquu. Haur cnexrp Ha puc. 1, 6', nurvrcnennurfi MH3, necxoJrbKo orrrHrraercfl
or CM Ha pHc. ? s l?l; npnvuHo* Moryr 6urro pasauuHs B pacnpe Aene]Hrlg, AaHHbrx no
Qasoauu HHTepBaJraM.

B qelopr MoxHo orMernTb, rrro HecMorpr Ha pa3Hbre MeroAbr slrqucrrenlrq CM H

pa3Hbre npolleAypbr curaxHBaHH fl A yAaJreHHfl TpeHAoB, nHK, coorBercroyroulurtr Ps, Bo
Bcex cnyqasx HMeer oAHrraKoByro Mor{Hocrb (aMnJrHTyAa An = 0,-014).

CM craaxeHHoro pllAa, H3BecrHo, qro AJrfl noucKa Ma.rroaMnrruryArlbrx nepno-
AHqHocrela B BbtcoKoqaerorHoM AHana3oHe cneAyer, no Bo3MoxirocrH, HCKrror{HTb
Bce HHsKoqacrorHbre Kone6aHHs (TpeHAbr). MeroAur HcKJrroqeHBff TpeHAoB ruoryr 6rrru
caMbre paSHbre.

Anropu [3] no4vepxnBaor, rtro B CM crtaxennoro peAa nprcyrcrByer nxx,
coorBercrByroulr4E nepHoAy 160,01 r-araH, c aMnJrnryAofi = 0,m12. A nocxoarxy r CM
r.cxoAHoro pflAa ecrb nHK, coorBercreypulr4r, 160,01 r"trn c.aMnnr,tryAofi = 0,t13, ro

'Aeraercfl 3aKnoqeHye, qro (uuTnpyeru) "92.% MouIHocrH Ha qacrore 1/160,01 r'ruH
ycrpanhercs [pocrbrM cHqrxeM rpeHAa". IIpn erov aBropbr [3] ne o6cyxAaror npHq14-
Hy norBneHufl, nvr.a s CM crraxeHHoro pqAa.

llonrrraevcs oro cAenarb. Ho npexAe orMernM, qro "92l{ MorIIHocrI4" noryr{eHbr
onnoHeHTaMH npocrbrM BbrrrHcrreHHeM orHorrJeH14.n aMnJlHTyA 0,^12 10,-13, rorAa xax
Ha Aene cnegyer 6pars ornorl-reHhe kBaAparoB aMn.nHTyA npH 3ToM MorrlHocrb nfiKa B
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/ra

/o/r/4 /tr4 7f /oc, lB loqzo 1M^rul
Pric. l, CnexrpLt MoqHocrx BapHar{flfi 6.necxa NGC 4151, suqncleHHbre[or3MepeH[sM l96E-1986rr.
(OHrbrp U, N = 29gl MeroAoM HaJroxeHHbtx anox (d) H c noMoulbp nprMoro Oypbe-npeodpa3oBaHx, (a)

CM cr.naxenHoro pqAa 6yger ocraBrqrb 85r[ , a He 92% , a aMnJttlTyAa nepuoAHt{Hocrn
AJrs oTK"rroHeHHrtr "HcxoAHbrfi psA - cr.naxeHHbrfi" AonxHa cocraBJler He 1,52, KaK y
onnoHeHToB, a 5%.

B [3] sc]oay roBopHrcq o nepnoAe 160,01 r'lxH H nprBoAxrc, hMeHHo 3To qrc.no 6e3
yna3atnn ourH6KH. Ho ecax An, KaKo[-nH6o 3KcneprMeHTaurbHofi aerrqr4Hut ne yxa-
3brBaeTcfl norpeuHocrb, To o6brr]Ho cr{HTaeTcg, qro orur.r6xa cocTaBIteT eAfiH}4|{y
rrocJreAHerb 3Haxa. lloarouy BenHqHHy nepHoAa, npHBoAI4Myn a [3], cJ[eAyer noHH-
Marb KaK 160,01 t 0,01 unn.

AHarusnpyeMbrit prA m;(t) nueer AJrrre.rrbHocra T = 6600d (18 ner), no3roMy pas-
peueHHe no qacrore Avr= 1 l'.l= 1,8 Hru (no nepuo,(): M =0,0027 MhH). 3ro coor-
Berc'r'Byer uHpHHe nHKa B CM no ypoBHro HyneBoltr MorrlHocru, a Arq QasosoE KpI4BorZ

3ro o3Haqaer cMeLueHHe $asu na ?n npn nepexoAe or HaqaJ'la ptAa K ero KoHIIy.
OAuaxo, ecrH Bbrr{hcnsru CM c yKa3aHHbrM uaroM, MHorHe nHKH Moryr 6utrt npo-

nyueHbr, - B 3aBHq4MocrH or HaqarbHofi Qasu. llosrouy CM BcerAa BbrtrHcJlseTcs c
DaroM He 6onee Lv, = 1137 (B HaueM cnyqae = 0,6 Hl-q). Arq $asosofi xpueofi sro .
coorBercrByeT cMer{eHHm Ha l/3 neq],r',oAa. TorAa MaKcHMaJrbHafl outt6Ka onpeAene-
Hlls qacrorbt Kaxoro-J,rH6o nHKa a cM paaHa Av- = Av, /2; s ruaweu cryqae oruH6Ka

= 0,3 nl-q, HJryA Ar.fl nepHoAa = 160 tuun ouu6xa = 0,0005 t',tuu. HveHHo ory BeJlHtrHHy

orxH6KH Mbr npuBeJrr4 s [21. noaqepKHeM, qro oro - MaKcuMaJrrnas oun6xa, H B Aencr-
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BHTeJlbHocru ilepuoA onpeAen-fleTc.s ror{Hee. By4eu, oAHal(o, e.r1a-rurrefiureM npHAep-
xr&arbcg 3Tofi orleHKH.

IlpeAcrannnn Ps n BHAe 160,01 + 0,01 vrn, aBropbr [3] earpy6nn]or roqHocrb nph-
MepHo B 20 pa3 (!). Ilo:ror',ry AeJlaercr HenpaBrnbHbrrtr BbrBoA o 6nneocrn j,e x 9-ri rap-
MoHHKe cpeAHHx coJrHeqHbrx cyroK h Aax<e o Hx coBna.qeHr4H. OrcpAa tlpoHcTeKaer',
KaK Mbr noKaxeM, H He.qopa3yMeHHe c nHKoM, coorBercrByrorrlHM 160,01 uan r: cM
crnilKeHHoro pfrAa.

B HnsxoqacrorHortr o6nacrr CM HcxoAHoFo pqAa (puc. Z s [3]) ecro nuk, croor-
BercrByroulHft [epr4oAy [ = 3,8 + 0,1 r. OH oraeqaer KBa3r4nepHoAhqecKo, MeA./reHHor?

KOMnOHeHre, HCCTeAOBaHHOfr B [71. Ee rHrepQepenrlna c 9-x rapMoHr4Kofr cyroK Aae'r
nepHoA Pr = 160,0128 I 0,0005 vnn. 3auernM, rrro orrxqhe P1 or P0 3HartHMo Ha ypoB-
ve= 4,2o.

Ilyrx 3,8 r. npHcyrcrByer H a CM cHtaxeHHoro peAa, .4 ero uHrepeepeHullrl c
9-fr cyrouHofi rapMoHuKoil raxxe Aaer nH K P 1 tpuc. 5 s t3l) c aMnrHryA oi1 = O,^J,Z, r.e.
noqrg Ha nopsAoK 6oruue avnlrry4sr Ps.

Be3ocuosare.[bHo sarpy6ua pa3perreHHe (yrenuuran noqrH a 20 pas our,r6xy B onpe-
AeJreHHvt nepHoAa H, TeM caMbrM, tuHpHHbr nHKoB s CM), onnoHeHTbr, pa3yMeercJ{, He
orruqanr P1 or Pg, B peaaunocru, KaK Mbr BHAHM, nnx 160,01 MHr. crJraxeHHoro peAa,
orMeqeHHbrfi n [3], He HMeer HHKaKor-o orHoueHH.q x P0 {paccroqHre no qacrore
MexAy P 1 u Ps npeBbruaer pa3peueHHe Avr).

Blunnne HHTepBana crJlaxl,tBaHre. Bnr4eleHhe MeAlreHutrx xole6aaufi 6tec*
Ka (cfJraxllBaHHe) e [3] nposoAH.rrocb HecKoJ,rbKHMH cnOco6aMH: 1) Cr.JraXHaaHVe
cKorrb3.rrulHM norHHoMoM creneHh m = 4 c HHTepBanoM al = 1000 Cy-t; 2) To xe, Ho rrph
m = 3, Lt = 300 cyrl 3) cuaxHsaHHe, aHanorr4qHoe npHMeHeHHoMy HaMH n [21. pesy,rr,-
Tarsr "oKa3aurEcb npaKTHqecKH oAHHaKoBbrMH", T.e. Bo Bcex cnyqasx s CM ecrb nHK,
COOTBercrByrOqHf Ps c aMnnHryAolt Ah= 0,-013.

OAuaxo npn "6o.nee rny6oxor'r curaxuBaHH u" (m = 3, Lt = 150d) ar.,rnnnryAa po -ne-
pHoAHqHocrH yMeHbuHnacb Ao 0,^008. Anropsr [3] cqsraror 3ro AoKa3areJrbcrBoM
noxHorZ npupoAur Ps.

Paccvorpnv noApo6Hee nporreAypy crlaxhBar-rH s. Atts npoBeAeHH, n6JTHHoMoB c
m = 4 u m = 3 tpe6yerc.q coorBercrBeHHo He MeHee n = 5 u He MeHee 4 ro.jex. ff,lx n = 5
H 4 ece orKJroHeHHfl or no.nhHoMoa 6y4yr paBHbt Hyno.

HccneAyer',rsrrl pflA HMeer nporr{xeHHocrb = 6600 cyr H coAepxHr 290 .roqex (or-
Ae.nbHbtx H3MepeHHfi). Hg nrx 23 r,rsnepenffi orHocrrc.n K AByM coceAHhM HOqaM H

npH crJIaxHBaHnA Hx cneAyer cqnTarb 3a. ABe roqKu. fflc, et;uuctteHHr no./lHHoMoB
ocraercff 269 roqex.

llpu crnaxHBaHhh c Al = 1000d (rn = 4) r.r 300d (rn = 3) na KaxAbrfr HHrepBa.n
npvxoAHTca B cpeAHeM = 40 u 12 ToqeK coorBercrBeHHo, H 3To Bno.nHe AocraroqHafl
cTaTHCTHKa Ans annpokcHMaLlHH TpeHAa noJlhHoMaMH.

OAHaxo npu Al = l50d Ha KaxAbttr HHTepBan nprxo.qHTc.l B cpeAHeM scero fl = 6
ToLreK. Hs nux 4 roqxx Heo6xoAHMbt Anr. npoBeAeHr.rr Kpr4Boi 3-ro nopa4xa.
Ocramrcq "cBo6oAHbtMH" Bcero 2 roqxs. Ecrecraenno npH 3ToM "crJ,raxuBaere,s" pt

nepHoAHqHocro Ps, a nHK B CM pe3Ko yMeHLluaerc.fl. EcJrlr yMeHbrrrltrb Alao 100 cy-t',,
ocraHerca B cpeAHeM 4 roqXU Ha HHTepBa.rr Cr.IIaXUBaHHfl, V nHX S cM npaKTHqecKM
Boo6qe HCqe3Her.

Ilpu arr6ope uHpHHbr oKHa, a raKxe nopqAKa no.rruHoMa HaAo BoBpeMq oc'raHo-
BHTbcq, HHaqe MoxHo or$Nlurpoearb Bce, qro peanbHo npucy'rcrByer B h3Mepe-
HH-flX.

Taxnu o6pasou, sarpy6aeHne n 20 pas ToqHocrH onpeAeneHHq p0-nepHoAHqHOC.rr
n HeKoppeKTHa.c npor{eAypa crnaxuBauun rrpHBenH aBTopoB [3] x neaeprroMy BbrBoAy
o6 orcyrcrnnu 160-uunyrHblx xone6aHufi 6.n'ecxa flApa NbC 4131.
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2. Cncxrp Molqrlostn NGC 4151 n 1968-L988 rr.

HS-ga N4aIOtr aMrrnHTyAbt PO-nepHOAHqHOCTH H 3HaqHTeIbHblx HeperynflpHbtx

QryxryaUxfi 6necxa BOnpoc o peanbHocrr P0 MoxHO, nO-BHAHMOMy, peIIIHTb roJ'lbKo

yBeJIHqeHHev Ha6lrcAareJrbHbrx .qaHHblx. 3Aecu uut npHBoAHM uosrlfi aHaJIH3 na6-np-

Aenuil NGC 4151 c npHBneqeHHeM AononHHreJrbHbrx onrnqecKHx [8] x penrreHoBcKHx

(cM. ccbutxr n [9]) Aannux.
K yxaranuoMy Bbrue MaccHBy U t$Naurp U,N =2901 6amn Ao6aBneHbt 393 penr-

reHgBcKttx H3MepeHHr, BbtnOJIHeHHbtx Ha CnyTHrxax Apno.nu-S u EXOSAT s 1975-
1985 rr. B AHana3oHe sHeprrfi 0,04-10 reB (Naaccus X), a raxxe 93 onrrqecxnx
r43MepeHHJ{, BbrnorHeHHurx e tprlurpe 7 {uaccne V). [IocreAHHe AaHHble orHoctlrce
K rpeM HoqaM e cnnbHoft onrxqecKofi nepeMeHHocruro NGC 4l5l u nonyqerlbl B

1987-1988 rr.[8].
Bce rpn py.4? u,X u.v 6grH cseAeHbr B eAHHylO BpeMeHHyp'nocneAoBareJlb-

6OCTb, Anrr qer6 CTaHAapTHbte OTKIOHeHnT A pxgOnX, VnpnnO4vr'vl9b x 3HaqeHHIo

A = 0,nt0836 pnaa U. CM noayueHHoro cyMMapHoro psAa tN = 7761, Bbtr{EcreHHblll

nocpeAcrBoM npsMoro @ypue-npeo6pasouanur (IIOII) Anr{ ysKoro (cM. pasAen 1) P,H-

TepBana qacror, npHBeAeH Ha puc. 2. (Orverr.rr"r, t{To aHarornqHrtfi CM, sutqncrennrtfi
MH3, npaxrnqecKu l'ottHq coBnaJI c CM, nolyqeHHblM nOn.) H3 cpaBHeHH, c pHC. 1

cneAyer, qro yBenrirreHue o6beMa AaHHbrx [pnBeno K 3HaqrrerbHoMy noAaBJIeH]4l0

JloxHbtx nHXOB H ,qOl,{I,tHHpOBaHHP AByx OCHOBHbIX nHXOB. OAnn ng usx, 159,998 tunu,

MoxHo cBrd3ilrb c cyrortHoltr pyrnrpHocrbr) ocHoBHoft uaccrt HaSeMHbtx ll.a1nn+etl4il,
rax xar nepHoA noqrn coeni4aer c l/9 cyr. Bropofi nux, 160,0103 + 0,0005 vsn,
cooTBeTcTByeT nepHoAy paccMaTpHBaeMbrx (rHnoTeTHI{eCKux) ocIII4nilflrlrli, flApa
NGC 4151. trarr.rcinuecxaq 3HaqrMocrb nHKa, orpeAeJleHHas rpeMfl cnoco6aMz
(cM. n. $,P =4,2o.

C noMoulbte [1<D[1 eutqgclen CM pnpa U (N = 290) Ailn 6onee uupoKoro, qeM Ha

pnc. 1, HH'repBana qacror [3], cru. pr'rc. 3, a. O6urafi BHA cneKrpa oqeHb noxox na CM,

BbrqngJreHHbtfi OnnOnenTAMH AJIJa OCTaTKcJB "H3MepeHHt MHHyC TpeHA", npHMepHO

oAnHax<iea u MoulHocrb nHK& P6.

CM, nHrrncreHHbrfi AJrfl noJrHoro psAa na6loAexufl (N = 776) n Ann IUHpoKoro

Agana3oHa qacror, or 8,99 Ao 9,01 (cyr-l), - noKa3aH Ha pnc, 3, d; uar Av = 0,077

r/i)
/r0

/04/./ /oy,/f //4,/8 //fr,z, 4 mxlq

Ha ocHoBe onTHqecxrx r peHTreHoBcx[lxPHc. 2. Cnexrp MoqHgcrx NGC 4151, noryqennbrfi n<Dn
u3MepeHrn 1968-1986 ff.: N =776
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r(P)
/'0

P, m{rul

r/P)
/'0

/lq, lt 7O4 76 /0422 P, MKfq

PHc. 3. Cnexrpbr MoulHocrr NGC 4151 6t Ate BpeMeHHoro prAa 1968-1986 rr. tN =2901 nidl AJts
noJrHoro pgAa onrHqecxHx H pelrrreHoncxxx na6ao4eHHft 1968-1988 rr. tN = 776t.

MKfq. 3.qecb roJrbKo,qBa nHKa 14Menr Bbtcory, npeBocxoAsulyto Bblcory nHKoB 160,010
H 159,998 MHH; npHpoAa 3rHx AByx BbtcoKHx nI4KoB H€ .ECHit: oHH Moryr 6btrl
JroxHbtMH, o6ycaoanenHrrr'au uryMaMH vt/Atu cr(BaxHocrblo Ha6np,qeHHfr, HJwl

HeyAaJleHHbrMH TpeHAaMH, tlJtU peaJlbHblMH, xapaKTepH3ylolqHMH "ce[cMHKy"

aKTHBHbrx flAep ranaKrHK (Atl-) (?).

Cpaanenxe puc. 3, ah 3,6noKa3brBaer, qro coorHoueHHe aMnJIHTyA pa3Hblx nHKoB

CHJIbHO H3MeHHJTOCb C AO6aBneHHeM HOBbTX AaHHbrX. OAnaXO OTHOCHTeJTbHa9 MOUI-
HOCTb Po na pnc. 3 gnaqnreluHo yBeJrHqHnacb.

3. Cpcqrun KpHBa, 6nccra

Kpunax nepeMeHHocru NGC 4151, nocrpoeHHaq Ha ocHoBe nonHoro BpeMeHHoro

prAa 1968-1988 rr. (N =776; A = 0,m0836) AnA nepvtoAZ Ps= 160,0101, npBBeAeHa Ha

pvc. 4: Al = 0,-013 t 0,''004, Qaaa rapr'ronHqeckoro MaKcHMyMa 9,r = 0,51 t 0,04.

O6ogHa.{HNa, Aru cs - noJ'rHar nHKoBae aMnrhryAa u cpeAHeKBa,rlparHqHafl oun6xa
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lLzsa/tatm.ttil/
Pnc. 4. Cpearrq xpHBaq 6.necxa NGC 4l5l couacHo onrHqecKhM H peHrreHoBcxHM AaHHbtM 1968-1988
rt.; N = 776

Toqxa - cpeAHHe orKJIoHeHHs B KaxAoM 20-MHHyrHoM HHTepBaJre Qa3H. BeprHKarbHoff qeproqxofi
yr(a3aHa rHn[rqHas craHAaprHas ou:u6xa (to); nynxrupra* ,HHur. qepe3 Toqky npoBeAe]ra "or pykH".

Hy.neaan 0a3a coorBercrByer MoMeHTy UT\Oh\Un,l.l ts74 r. (MoMeHTbr Bcex orAeJrbHbrx HaOntoAeHHF
npnBeAeHH x ConHqy)

(cpeAHefi Tor{KH) KpHBori coorBercrBeHHo, OA - craHAaprHaq ouH6KaAl. Tor4a n xa-
qecTBe KpHTepHeB 3HaqHMOCTH MOXHO frpHH9Tb:

Pr=(Apll[2oio =3,0, (l)
Pz= d-Un/ o6)o = 4,6. (2)

llo cnexrpy Mor{HocrH, c yqeroM eKcnoHeHqHanbHoro pacnpeAeneHHq flHKoB Mo[.]-
Hocru A21r{cu. [10]), sHa.tHMocrb P: = 5,1o. Aan cpeAneE 3HaqHMocrH nonyqaeM

P = 4,2o, qro coorBercrByer BepoqrHocrH p = 5.10 5 cryuaEHoro nor{BJleHH flytv<a.
lloAseAeN{ HTorH.
3HaqeHHq nepHoAa y nac (160,0098 t 0,0005 vNn) n y onnoHeHroB (160,01 MHH) coB-

naAaroT.
Haua avnalaryAa Aa = 0,^014 + 0,'"004 Takxe coBnaAaer c aMnJ'IHTyAoIi nHKa

160,01 vnn s CM, eurqnclreHHoM onnoHeHTaMN' = 0,'013 16na o6pa6orKr4 c "oKHoM"

crJraxuBaHHa 300 cyr).
Ao6asaeHue HoBbrx AaHHbrx (MacenBoB X,V) npuueno K cyqecrBeHHoMy yBenu-

LIeHHn AOCTOBepHOCTT nepuOAa PO.

3ru rpn o6crosrerucrBa cocraB,rrrlor cyrb Hauero orBera.

4. O rocruoJrorn.rccxor"r rlrrrorc3c

Hectuorpa Ha pe3Kyro KpHTHKy Haurero BbrBoAa o nepeMeHHocru NGC 4151 (ao NaHo-

roM Heo6ocHoBaHHyIo, KaK noKa3aHo B pa3A. 1-3), onnonenrrr [3] Bce-TaKh cqHTaor
Bo3MoxHbrM Aonycrhrb pealbHocrb 160-vnHyrnbrx Kone6aHufr noroKa BHeFaraK-
THqecKHx o6texros. Ho npr,r 3ToM oHr4 cqhraor, qro KocMo.norHqeckas HHTepnpe-
TauHe [ 1, 2l "ocnosaHa Ha HeAopa3yMeHHqx".

O "BoSpacre" nepfioAa. Borpaxenre [3] cocrorr B roM, qro He3aBHchMo or
BeJrHqHHbr nepHoAa P, ectw nocteAnuil He 3aBHChr HH or KpacHoro cMerqeHug z, Ht4

or paccrosHufl Ao 06beKTa, orHoueHhe P I P Qopua.nbHo BcerAa paBHo Bo3pacry
Bceaennofi Is. Kaxoe ror-Aa aoo6qe cMbrc,n i n coanaAenna P I l' c7-o?

cr"rsrca, HaBepHoe, B ToM, uro /'9 - He npocro xaxor.r-nn6o nepuoA, a Ha1nroAaeMHn
nepHoA, H Apyroro, c yKa3aHHbrMH cBorZcrBaMH, He Har?AeHo. lloorouy H npoAoJr-
xaerbs AHcKyccH, o nepnoAe Ps,ua6nngaeMoM KaK y Connqa, TaK H y Aanexsx Afl-.

110

/tl4o4r

Zm

T
I

,-it>- o
t\.t\

,2-.-( r ../< ---
,.\,",

;--I !1/
L,

I-t
Ii-/

\



Ps - He TOJTbKO HeKoropoe 3HaqeHHe nephoAa, Ho pealtbHo perwcrpwpyeMbte ocUHJt-

Jrfl uH H acrpooH3H r.recKH x o6rexros (sn sr vecxni npoqecc).
CosnaAenlre P I P c Bo3pacroM Bcerenuol Moxer 6rtrs rpNnuaJrbHbrM, a Moxer

HMerb, KaK orMerrja A.B, 3acoB (fAHlU), HeKHfi cMbrcJr, orpaxalon{Hrtr Taxoe xe 3Ha-
e€HH € Ps fl Ir{ KOCMOIOT YH, KaK }i nOcrO.aHH a a Xa66 n a H s (? ).

Ho cau Bonpoc o''Bo3pacre" BceJreH Hori, 6esycloaHo, 3acnyxH Baer BHH MaH H-fl .

llponsre4enlr.e II0Po. Haur 6urao cAenaHo npeAnonoxeHNe [2], qro

Il(z)P(z) = consr, (3)

rAe P u Il - nepnop H nocroaHHar Xa66na, paBHbre Aj'Iq Hauettr 3noxH P6 n 119 coor-
BercrBeHHo. nocxoruxy Ha6rrcAaeMbrfi nepHoA He 3aBHcHr or z, P(z) = Po(7+z)i. I'lo a

coBpeMeH Hbrx KocMoJrorH qecKH x MoAen gx o6br qHo np h HH Maercra

H(z) = Hs(l+z)(l+2Qoz)12, (4)

y ecJryl flapaMerp ycKopeHHq Qo*0, BbrpaxeHHe (3) oxassrsaercq He cnpaBeAJrHBf,rM.

Ynpex [3] s Haur aApec, cJreAoBareJrbHo, 3aKJroqaerc-q B roM, qro (3) nporuoopequr
$pn4vanoocKHM MoAe.[.Ev BceJreHFr orZ.

Mrr 4o.nxHu 3aMerHTb, qro noKa Her HaAexHbrx onpeAeJIerlart qo no ua6nro4a-
TeJlbHbrM AaHHbrM. MHorI4e kocMolorh cqHTaror nau6onee AocroBepHbrM 3HaqeHHe
Oopra, eo=0,02 [ll].Iloerovy yqer (e B 34BHCHMocrra (4) npHBoAHr K MarrbrM norrpaB-
KaM ,(-rtq (3), xoroprrMH Mbr noKa npeHe6peraer,a (HeKoropr,re kocMo.lrorH soo6u{e
nonaraloTq0 = 0).

He.flcHo, KaK cJre4yer noHrMarb 3aMeqaHue [3] o rou, r{To Haua ru[ore3a nporr.r-
BopeqnT Qpu4ruanoncKl4M MoAeJrqNr BcereHHori, - Kax HeAocraroK urw KaK ]r1ocroHH-
clao? I-aaenoe B HayqHoM HccJreAoBaHHH (cM. TaKxe [3]) - noncx HMeHHo HeAocrar-
KoB H nporrnopeuufi ycroaaurefice Moleilv, a He noATBepxAeHHe "yxe npofiAeH-
Horo". I-.rlasrrnrv o6pasov n nporuno6opcrBe reopHfr poxAarorcq HoBbre nepcneK-
Tr,rBHbre HanpaBJreHHq. A a KocMoJtoFHH H HeAocrarKoB H nporHBopeqHrtr 6olee qev
AOCTaTOqHO.

B [2] npeanolaraercq, qro

dP I dt=Ptt (5)

Anr npoH3BonbHoli KocMonoFHqecKofi 3noxH. 3ro - rHno're3a, Koropas, KaK H oqeHb
MHoro Apyrnx rHnore3 (HanpnMep, o "Bo3pacre" Bceaeunori, o "6oluuoM B3pbrBe"
(8.8.), o KocMoJtorHqecko, KoHcranre A (A aeen B kocMo.florHqecKHe ypaBHeHHF

BnepBbre A. 3frnurefru; BnocJr€.{crBrH BBeAeH}4e A s xocvonorH}o A. 3frnurefin Ha3Ba,
caMoli 6o.nuurofr orun6xoii B cBoefi xr.rsur,r), eule He nonyquna a6corprnoro noATnep-
xAeHHa HnH onpoBepxeHh.a u :r.Mee-r npaBo Ha cyulecrBoBaHue. Ecar.r 6lr (5) 6;rrro
AoKa3aHHbrM (onpoBeprHyrurv), TorAa ne 6urno 6ur u npe4r"re"ra Ane AHcKyccHr,r o
npon3BoAHortdP I dt.

B nocreAHee BpeMr noqBlqercq sce 6oauuJe pa6or, yKa3brBa]our'tx Ha cepbe3Hbte
HeAocrarKu TeopnH E.e. B xaqecrBe apryMeHTa npoUHTHpyeM peAaKr-IHoHHr,rfi aHruJrar
oAHoro H3 cBexnx HoMepoB xypHana Nature [12]: "Bo.nuruox B3pbrB, 6y4yua
HenpheMneMurv c QrnocoQcKori ToqKH 3peHHe, eBrrflercs ct4JIbH[,rM ynpouleHneM
Toro, KaK Haqanacb Bce,qesnas A, no-RvlAvtMoMy, oH "nprKaxer Aonro xHTt " B

TeqeHHe npeAcToerqero AecgTHneTH r".
Brrao4 ocHoBaH, Bo-[epBbtx, Ha roM Saxre, qro nphqHHa caMoro E.a. a reopru ne

noABepraercn o6cyx4eHrn. Bo-eropbrx, Huqero He H3BecrHo o roM, uro 6srro "4o

rofo", T.e. Ao Haqara E.r. B-rperaHx - Ha yAUBHreJrbHoM pe3ynbrare.rlHHAeH-Eea.ra
u Ap. [13], Koropbre noKa3anH, qro (ecJrH cpeAHqq nJrorHocrb Bcelesuofi HeAocraroq-
na, uro6rr pacuupeHne ocraHoBuriocb) 6.8. B npou.rroM He Mor 6lrro s BHAe oAHoro
KOMnaKTHOTO O6beKra B npocrpaHcrBe - BpeMeHh. 0H Aorxen 6rrl rpteru Qopvy no
KpafrHefi Mepe tuHv1v1, r.e. 6rtrs BecbMa nporexeHHstv o6tex-rov. H -ror4a cHoBzl
o6ocrpxerca npo6aer"ra "Bo3pacra" Bcereunofr. Hs pesyrsraroa [13] creAye'r, qro
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npeAcraBneHHe o eAHHoM MoMeHTe "poxAeHHe" BceaeHHofr HecocroflTerbHo: Mo-
MeHT Haqara 6.8. AoJxeH 6blrb BecbMa "pa3MblrblM", pa3nHqHblM Ans AocraroqHo
yAaneHHbrx Apyr or Apyra qacrefr BcelenHoft. TaxHu o6pa3oM, Aaxe Borpoc o
"BO3pacTe" BCe"nennofi, noM,,tMo npo6neMbl "Harlara" MHpa, He noAAaerc,
yAoBnerBopure.nunouy HcroJlKoBaHH1o, cM. HanpHMep, t14--16l.3gecs yt',lecrno
npouHrHpoBarb uHpoKo H3BecrHoe H 6eccnopHoe yrBepxAeHHe, noBropeHHoe
HeAaBHo Xoxrnrov [17], "Bcsxaq Qxsr,ruecxar reopHe BcerAa npeABapnrerbHaq, - B

TOM CMblCJIe, qTO 3TO TOJtbkO I-HIIOT€3&: Mbl HHKOTAa He B COCTO.AHnh ee AOKa3aTb."
P. neHpoy3 H C. XoKHHT g 1970 r-. Ha ocHoBe [peAcraBJteHafr o6ulefi Teopvta orHo-

cHTeJrbHoc1H AoKa3anH "oKoHqarenbHo", t{To BceIeHHac AoJIxHa BMeTb HaqaJIo B

BHAe cuHrynflpHocrr 6oluuoro B3pbrBa. Cnycrn l9 ner, oAHaKo, Xoxunr [17] nauer,
"... f rerrepb nbrrarocb y6eAI4Tb Apyfxx Srrnxoa, qro QaKrHt{ecKH HHKakofi ct'lHry-
n.spHocrH He 6brno B hraqare Bcerennofi, - ... oHa MoxeT Hcqe3Hyrb, ecnh yqecTb
KBaHTOBbre 3Q$errur."

B saxrp.{eHue npBBeAeM Bbrpa3hrerbHbre c.noBa Xoxunra [17[, nueoql4e nprMoe
orHouIeHHe K Hauefi noJreMHKe: "... c HoqaJ-ta uHBH.rrH3aLIVr ntoAl4 6srnr ney4osler-
BopeHbr, ecrH co6brrvie ocralanucb He cBe3aHHbrMh MexAy co6ofi H Heo6'bscHeHHbr-
un. OHa crpeMunucb K noHHMaHHo nopeAKa, ,exau{ero B ocHoBe uupa. H ceroAHe Mbl

3acnyxHBaeM, qro6br y3Harb, noqeMy Mbr sAecb 14 orKyAa Dpultrrnu. I'ly6ovafiruee
crpeMJreHHe qeJloBeqecTBa K 3HaHHE - AocraToqHoe onpaBAanre, qro6ul 3aAaBaTb

HoBbre Bonpocbr. H naua ueJlb - Aocrl4xeHue noltHoro onHcaHHt BcereHHofr, s
Koropofi r,aur xrageu." 3ro onpanAbrBaer AeranbHbrfi pas6op rp6urx Ha6arcAareatnatx
cBorlcrB vlapa, ecfivl Aaxe oHH, Ka3anocb 6st, qsHo nporuBopeqar ycroqBuHMc,
Teopel HqecKH M npeAcTaB.IIeHHtM.

Mur npnsnarerbHbr .I|.H. PauxoacKoMy 3a npeAocraBneHHyto HaM Bo3MoxHocrb
npuMeHHTb paspa6oraHHbre HM nporpaMMbt a.ns 3BM, a raKxe C.A. EonaapeHxo H

H.l-. Cynnqe 3a noMor{1, e o6pa6orxe AaHHbtx Ha6noAeHHfi.
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O TIOTOKE IAMMA.KBAHTOB
cBEPxBbrcoKrdx euBprufi

oT KPADOBuAUOIT TyMAHHOCTT4

A.A. Crcnausu

npHBoArrc, pe3ynbrarH pacqeroB noror(oB naMMa-xBaHToB cBepxBbrcoxor 1> 1011 ea) oNeprrr, o6pa-
3yrorqHxcs B pe3yJlbrare o6parHoro koMnroHoBcl(oro BaxMoAef,crBHs 3rexrpoHoB Bbtcoxofi 3HeprHH c
noJIeM SnekrpoMarHxTHoro H3ryqeHnq Kpa6oox4noft TyMaHHocrH. [Ioxa3aHo, qro cnekrp H3nyqeHH, cy-
ulecrBeHHo orJl[rlaercg or ony6auxoaaHHbrx paHee pe3ynbraroB. OTMeqaerc, Taxxe, qro paccqHTaHHLtfi
HaMr norox MeHbue xa6aoAaeuutx. Kparxo o6cyx4abrcs Bo3MoxHHe nplquHbr rakoro pacxoxAeHur.

ON THD VHE GAMMA-QUANTA FLUX FROM THE CRAB NEBULA, by A.A. Stepanian. The results of
computations of VHE Bamma-quatrta flux with rhc energy 1i > 10ll cV, scr in as a results of thc inverse Compton
intcraction of high cncrgy clcctrons with tho Crab clcctr<xnagnctic ficld radiation arc prescnted. It has been shown,
that thc radiation spccl.rum markcdly diffcrs frorn carlicr publishod rcsults. It is noticcd also, that thc flux computcd
by us is lowcrthan tho ohssrvcd oncs. 'llc rcasons of this dil'lcrcncc arc discr.rsscd in shorl.

\.

Ilucgcrruc

Ha6.nrcAeHnq noroKoB raMMa-KBaHroB cBepxBbrcoKr.rx oHeprH]Z (CB3) or petrfl'tu-
BrrcTcKlrx o6rerrog no3BorqoT nolyqaTb HoBbre AaHHbre 06 Hx xapaKTepHcTHKax, 06
ycKopeHH14 qaiTHu Ao BbrcoKHx sHeprHrz H, Bo3MoxHo, npHpoAe 3THx O6beKTOB.

Han6onuurne ycnexH B nocJreAHee BpeMq AocrurHyrbr B Ha6JrnAeHHH Kpa6oBVAHoi,
ryMaHHocrH. llo gaHnsrv O6cepaaropvr4 yufln]ila e CIJA [1], norox raMMa-KBaHroB c
aHeprrerz> 7'l0ll aB paBeH 2,10-tt KBaHT.cM-2.c-l u npaxrnvecKH Herr3MeHlerce co Bpe-
MeHeM. [Ipn orort aBTopbr orMeqaror, r{To nynbcHpyroqas cocraB.rr.qrcu{a, noroKa MaJra,
= o0-20)%. Hoerrfi FaMMa-Te.[ecKon o6cepBaropHH Yvnnta ouraqaerc.s or BCex

npeAbrAyr4Hx TeM, qTo no3Bo.nseT BecTH Ha6noAeHH, nocTo.sHHofi H rly.rrbcnpyrcu]e,
qacrH noroKa raMMa-KBaHToB oAHoBpeMeHHo. no ony6.nHKOBaHHbrM paHee AaHHblM [2]
nynbcnpyroutHri noroK panen 8.10-12 xsaH'r.cv-2."-l gnfl 3HeprHra >1012 sB. C.ne4yer or-
METETb, T{TO NEPHOAHqECKA' COCTABI.'IIOUAfl IIOTOKA IAMMA-KBAHTOB C83 HE .fB.ItfCTCg
nocToqHHofi H noABepxeHa 3HaqHTerbHbrM BapHar{HqM.

EcrecreeHHo npeAnoroxHTb, r.lro Henynbcrpyroqafl qacrb noroKa cB.q3aHa c H3ny-
qeHHeM qacTHrI BbrcoKofi 3HepfHH B caMox TyMaHHOCTH, XOTn, CTpOTO rOBOpr, HeJlb3r'
HCK.rtroqarb ee reHepauHrc B HerlocpeAcTBeHHo* oKpecrHocrH nynbcapa.

fleilcraaneabHo, yxe B pe3ynt rare o6HapyxeHH, peHTreHoBcKoro H3nyqeHnfl or
Kpa6oau4nofi ryt'aannoc'r.4 crato oL{eBHAHbrM, qro B TyMaHHocrb "BnpbrcKlBatorcq"
qacrHUbr c 3HeprHefi nopsAKa 1ora oB, H6o HMeHHo TaKaa 3HeprHq qacrHu Heo6xo-
A:alv.a Arfr o6t.scnenus reHeparlura peHTreHoBcKoro H3JiyqeHHt cHHxporpoHHbIM
MEXAHH3MOM,

Ha6rpAeHus raMMa-KBaHros CB3 noArBepxAalor 3ry rHnore3y. E4xHcrneHHbrM Me-
xaHH3MoM, npuBoAr{lqhM K o6pa3oBaHH}o raMMa-KBaHToB c 3HeprHeB - l0l2 oB, Moxer
6srru o6parrrurfi xor'anroH -3QQeKr.

Pacqerur noroKa raMMa-KBaHros CB3 Aerrarncl H paHee. flepatre pe3ynbralbl
ony6nuKoBaHbr B [3]. Aarop [3] aeaaer BbrBoA, qro noroK raMMa-KBaHToB./6 - ll (t+Q),

tAe I'l - HanprxeHHocrb MarHHTHoro nors, a c[ - noKa3areJrb cneKTpa @oroHoB. no
MbICJIH aBTOpa pacqeTbl MOryT AaTb BO3MOxHOCTb Onpe,{enHTb 3HaqeHHe Hanpqxeri-
HOCTT4 MaTHI4THOTO nOI.A.

K raxouy xe BbrBoAy npHxoAqr uPahx c yHKecoM e 1969 roAy [4], xou pacqerbr
HMH npoBOAfrCfl 6onee aKKyparHo. I-pr.lH4.nN H rosMaH npeAnonoxHllvt, t4To Hanpq-
xeHHocrb MarHHTHofo norr{ B TyMaHHocrH na,qaer no saKoHy 1 I r,rge r * paccroq-
Hhe Ao nyrbcapa.

8. 3ar(. 2168
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Ilprnegennrre HHxe pacr{erbr, npoBeAeHHbre HaMH, cao6oAHur or 6olluuncrBa Ao-
nyulenufi, cAeJraHHbrx n ony6luxoBaHHbrx paHee HccreAoBaHHflx. 3Aecu navn He npl4-
BoAHTc.fl aHaJrH3 BJrvlsHvlsrexunil HHbrx Aorryu{eauitna pe3ynbrar pacqera. IIoxasaHo
,IIHIUb, TITO BHA CNEKTPA CYUIECTBEHHO OTJ'IHqAETC.'I OT NPHBEAEHHbIX PAHCE.

2. Ocrronrruc [peArrocbrrKrr pacrrcra
crrer(Tpa raMNra-Krlarrron CBO
or Kpa6oougrrofi rynrarrrrocrn

Pacqerrr noroKa raMMa-KBaHToB npoBoAt4Jrucb qHcreHHo Ha ocHoBe rounofi Qop-
vyarr K.nefina-Hnurnnur. Ilpn 3ToM HcnoJrb3oBaJracb Qopr'ryna AJr.fl H3orponHoro
pacflpegeneHHfl 3neKTpoHoB H QoroHoa. 3ro AonyueHHe lrBrr-Herc.s AoBonrJHo xopo-
[[.il'r npn6lrxeHHeM, TaK KaK TpyAHo oxHAarb cyqecrBeHHoH aHH3orponxH B y|no-
BoM pacnpeAerelr.rvl BeKropoB cKopocreh 3neKrpoHoB x reu 6orce QoroHoo.

,I[nr uaxoxAeHVfl 3HeprerHqecKoh nrorHocrn noroKa raMMa-KBaHToB npuMe-
Hfl;racb roqHa, Qopvyaa (cM. BnloMeH'tarr6 H l-ora [5]):

#W=znrZc;\,@, t*ro,

3necu dN.r(E") I dtdn, - cKopocrb reHepaqHn raMMa-xBaHroB c aHepruefi Er, o6pa-
3yrorrluxce B pe3ynbrare B3anMoAefictsvn 3neKrpoHa c aHepruefi E"=y"m"cz (m, -
Macca noKoJ{ elexrpona) c $oronauu B oHepr-erHLrecxoM HHrepBane or e Ao e+de,
nrorHocrb Koropbrx paBHa n(e), rae t= ,v -oHeprre Qorona , ro - paAv'tyc 3neKTpo-
Ha, c - cKopocrb cBera.3naqenue SyHxqur.r S(4) Haxo4rr'a no Qopr'ryne

S(4)=(1 -d0+Zq)+2qtnq+ (r.4)2(l -dlz(t+l"q). (2)

3Aeco: l"= 4^lu^1", Q = ^fi l%f.(1 - ^ly I y")

Tv = hv / m"c2 = t f m"c2, aTt= Et I m"c2.

Arq pacqera noJrHoro noroKa raMMa-KBaHToB, ecrecrBeHHo, Heo6xoAnuo sHaru
xaK nnorHocru @oronoB, TaK H nJrorHocrb x aHeprerrqecxHfi cneK'rp oJreKTpoHoB.

B [6] arq HaxoxAeHHr nJrorHocrn Soronon HcnonbsoBanucb AaHHbre na6nroAeurri,
OAHaKO Hx CneKTpaJILHOe pacnpeAeneHHe CqHTaJIOCb He 3aBHC.8UIHM OT Koop,{HHaT.
9ro xacaercJd cnexTpa o,neKTpoHoB, To oH cqvlarcr eAhHbrM no Bceli TyMaHHocru.

B nposeAeHHbrx HaMH pacqerax KaK pacnpeAeneHre nJrorHocrr Qoronoo, rax N

3Heprerrqecxafi cnexrp Qoronoa HaxoArrcq no MoAenH, AeranbHo paccMorpeH-
Hofi s [7].

Kparxo roBopr, MoAerb, paspa6oran aas e 17\, ocuoeaHa Ha rhnore3e Puca u l-anna
[8], no MoAepHH3HpoBaHa c yrreroM AaHHbrx na6lo4enri. Coraacno [7] r"rur HMeeM
Bo3MoxHocrb onpeAeJrHTb B KaxAofi roqxe ryMaHHocrr (MoAerb cQepuvecx4-cl,rv-
MerpHqHar) KaK nJrorHocrb Qoronoe, HcnycKaeMbrx 3neKTpoHaMh 3a cqer
CHHXpOTpOHHOTO MeXaHH3Ma, BO BCeM AHana3OHe qaCTOT, TaK H 3Heprerl4qegKiln
cneKTp qacrnu. Alg HaxoxAetue cneKTpanbHoli nnorHocrr Soronoa B AaHHofi
ToqKe [poBoAHnocb 14HTerpxpoBaHHe no BceMy o6rerry ryMaHHocru.

Pacqerst noKa3aJIH, rtro KaK nlrorHocrb @oronoe, TaK H nrorHocrb 3neKTpoHoB He

oAHHaioaur rro ryMaHHocrr. Ilocxo.nbxy Hac 14HTepecyer, B ocHoBHoM, crreKTp raMMa-
KBaHroB CB3, Ha.{HHar, npuMepHo, c 4'1011 oB, r.e. s ro}i o6racrr,r, B Koropotr Bo3Mox-
Hbr H3MepeHH.fl MeTOAOM perr4CTparIr4H qepeHKOBCKHX BcnblrrJeK, TO Mbr OrpaHHqUtrngb
paccMorpeHuev. roil qacrh ryMaHHocrh, B Koropofr Moryr HaxoAHTbcs qacrhrlbr
coorBercrBylouefi JHeprH H.

Aero s roM, rrro qacruubr c aHepruef nopeAKa 10rz eB rax 6srcrpo repqlor SHeprHo
Ha cHHxpoTpoHHoe H3ryqeHr4e, qro sa BpeMfl pacnpocTpaHeHHr{ or nynbcapa Ao Kpae
anyrpennefi 3oHbr Hx gHeprHfl craHoBr4Tcr MeHbue 1012 sB, He3aBHcHMo or nepBo-

114

(l)



HaqaJrbHofi, c Koropofi oHa 6brna HHxeKThpoBaHa B TyMaHHocrb. [Io4 xpaer'r onyr-
peHHefi 3oHbr, corrtaciro [7], noHHMaercr, rpy6o roBopfl, o6lacrN onruqecKor-o
cBeqeHHfl TyMaHHOCTH.

'flockonbKy eo sHeuHefi 3oHe Her 3neKTpoHoB AocraroLrHo surcoxori SHeprHH, ro
oHa He Aacr BKnaAa B noroK raMMa-KBaHros CB3.

OAnaxo KBaHrbr paAHou3nyqeHrs, reHepnpyeMoro B orotr 3oHe, npoxoAer qepe3

Bcn ryMaHHocrb H Aaor cyu{ecrBeHHbrfi BKJTaA B noroK raMMa-KBaHros CB3, oco6enHo
npn oqeHb BbrcoKofi 3HeprhH (1013-1014 sB). Iloorovy navu 6ua yqreH H BKraA L
nJlorHocrb $oronoa H3JIyqeHHe H BHerxHefi 3oHbr.

3. Pcrylr,ra'rbr pacqcroB

Pac.{er noroKa raMMa-KBaHrosCB3. npoBoAHncs Ans Mo/.eilu c napaMerpaMu,
Koropbre npnsegensr e [71.

flepeuucanu nx:
l.CnexrpgneKTpoHoB, ycKopfleMbtx nynbcapoM, HMeer sugAE-z,rAeA= 1,5.1037,a

E arrpaxeHo B oprax. [lo^rHa.q 3Heprn.n paBHa 1,7.1038 3pr.g-1. Hnxnnfi npeAea oHepr-Hh
paeen 0,003 epr = 2.109 oB. oruernru, qro orpalrHqeHHocrb cneKrpa no HHxHeMy
npeAeny HMeer BaxHoe 3HaLleHHe, Ha qro, K cox,ureHxo, paHee He o6paqalocb BHt4-
MAHHC.

2.PaAuyc Qponra yAapHofi BolHbr ro=2,5.101't cM, qro nprMepHo coorBercrByer
Mecrononoxennlo "wlsP"-oB. HanpaxenHocrb MafHHrHoro no.rfl na Qponre yAap-
Hofi BonHbr - 3,5.104 l-c.

3.PaAHyc aHyrpenHeri 3oHbr npr4Hrr paBHbtM Ro = 2.l0ltl cu. HanprxeHHocrb MaF-
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Pnc. l. Pacqerrbte SHeprerrqecKre cneKTpbr raMMa-xBaHToB or Kpadoengxofi TyMaHHocrH. Ilorox FAan s

xa.cu-2.c-l y 3eMnH

,.- cnerrp, ony6lxxosannufi Bl4l,rpx H =1.rc4 rci 2- orryAa xe.rpx H=3'10-4fc,3 - cnexrp,
npilBeAeHHufi B 16l, 4 - HauH pe3yrbraTH, 5 - AaHHHe xa6lpAextn, ony6rxxosaxxue s [9]; M- xs Il ll, 51
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PnC. 2. Cnexrpbr raMMa-xBaHTos Kpadoax4Hofi TyMaHHocT[ npH Pa3IHqHHx 3HaqeHH'x HanpsxeHHocTH

MaTHfiTHOTO nOJIg

KprBas , noryqeHa npu I/g = 5'104 r", xrruxas 2 - npu'//g = 2'5'rc4 r"
Pl|c 3. CnekTpbl raMMa-xBaHTOB npH pn3Hblx BepxHHx npeAeJlax 3HepI-HH ycxopeHHblx qacTHq

I - npr dmax = 300 apr, 2 - npr /imax = lfi)O spr

nHTHOro n91fl Bo anyrpeHHefi 3oHe pacrer no SaKoHy l-l(r I rd = Ho\ ? I ro)o'3t H paBHa

7,5.104 Fc y nueurHero KPar.
IlOlyueHnrtfi a peSynsraTe pacqeToB cneKrp npeAcraBneH Ha puc. 1. Tau xe npeA-

craBJleHbl pe3yJlbTaTbl ApyrHx aBropoB'
BnAno, qTO HaIx CneKTp CyUeCTBeHHO OTJIHqaeTgq OT CneKTpOB, ng;tyqeHHblx Apy-

rHMH aBTopav.u 14,61. OcxoeHrre oT/]lrtlls 3aKIrcqaIoTCq B oTcyrcTBHH oTHocxTeJIbHo
pe3Koro H3.rroMa cneKTpa s o6racrn 10ll oB u a 6oaee noJloroM cnaAe noroKa B

o6aacra 6oaee l0l2 sB. CpeAHHfr noKa3are.nb HHTerpHpoBaHHoro cneKTpa qHcJ'Ia qac-

rHU no AHeprHH paBeH - 1,4, B To BpeMff KaK no pacqeraM [6] noxasarenb cnekrpa B

3rori o6nacrr PaaeH - 2,0.

IIOCxO.rlrrxy, eCTeCTBeHHO, napaMeTpbl MOAeJIH nafiAeHlt s [7] C OnpeAeIeHHOfi Toq-

HOCTbrc, rO $ttltt npOBeAeHbt TaKxe pacqeTbl nOTOKa raMMa-KBaHTOB C napaMeTpaMh,

HecKonbKo orrxqarcrquMHcra or Han6oaee BepoqrHblx
B nepBylo oqepeAb, Mbr paccMoTpeJrH 3aBHCHMOCTb nOTOKa raMMa-KBaHToB or

Hanp.axeHHocrn MarHUTHoro nolr. Pesynbrarbr pacqeroB npHBeAeHbt Ha prc. 2. B [31

yrBepxAaJrocb, rrro norox raMMa-KBaHron, o6pasoBaHHbtx 3a cLler o6parnoro KoMn-

rOH-aeeexra, J"- ll-"|+tn, r1e H - HanpqxeHHOCTb MaTHHTHOTO rrOJII, a T - noKa3a-

reau 4rQSepeHUpanbHoro sHeprergqecKoro cneKTpa 3neKrpoHoB B npe4craareH-
HbtX Ha pn1.2 KpHBbtX 1 n Z nanpn1eHHOCTb nO.[, OTIht]aeTgfl B 2 paSa, a IIoTOKH -
ne 6oaee qeM Ha 50X, sN4ecro 2,8 no [31. PacxoxAeHHe, 6eSyclOnnO, cBe3aHo c
pa3nHqheM B nOAxOAe K peujeHH1g 3aAaqH. OAnaxO Mbl He MOXeM yBep{jHHO yKa3aTb

npHqHHy pacxox.AeHhs. 6srlH npoBeAeHbr pacqeTbt npH HecKonbKo ornHqalou.lHxc,
pa3Mepax enyrpennefi soHur. Pa3aNr{he B cneKTpax He3HaqHTerlbHbl H HMe}or rpH-
BHaJIbHoe o6rscHenne

H HaKoHeu, Mbt AorxHbl cKa3ar,b HecKorL'Ko c.noB o BepxHeM npeAene SHeprhH
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HHxer<rnpyeMbtx aJreKrpoHoB. B t7l, rae pagqMarpHBanacb MoAert Kpa6oel4AHofr
TyMaHHocrH, orMeqarocb, qro no AaFIHbtM COS-B noI{TH Bce raMMa-H3nyqeHne
rBJrrerc, nyJrbcnpy()nlnv.OAHaxo, noSArtee, n [9] yxasrnarocb,tlTo Hertynbcupy]oua,
qacTb cocraBJrrer ?5-302 Bcero noroKa. A ero 3HaqHT, r{To Mbr He MoxeM HcKJ'tIor-tHTb

cHHxporpoHnrrfi naexann3M r43JryqeHHrr xecrKoro peHrreHa, a Bo3MoxHo, n ravva-
H3nyqeHHr. Bo sclxov cnyqae, AJIfl TaKoro yrBepxAeHH.s neo6xoAuM[,t pacqerbt.

Hecxoauxo npoqe (ycnoBHo) onpeAenl4rb eepxnufi npeAen 3HeprHH ro H3Mepe-
HHIM noroxoB raMMa-KBaHToB c aHeprrertr - 1Ola oB. Taxre norrbtrK]4 yxe AeJIaJIHcb,

Ho HaAexHbrx pe3ynbraroB noKa He noJryqerro. Aelo B ToM, tITo pacqerHbte noroKl4
raMMa-KBaHToB cyulecrBeHHo HHxe qyBcrBHTerbHocrH HMenuercq annaparypbt.

Ha pnc. 3 npeAcranaeHbr ABa cneKTpa, pa3rHqaroulHxc, roJIbKo no BepxHeMy [pe-
.qeny oHeprHH onexrpoHoB, orBercrBeHHbrx 3a Hx Bo3HHKHoBeHUe. Pacqeru npoBe-
Aenrt AarE rn = 3ffi spr = 2'1014 sB r'r 1000 apr.

OqeaHAHo, qro ecrn yAacrcr H3MepHTr, noroKn raMMa-KBaHros CB3 npH SHepl'HH
1012-1014 eB, ero Aacr Bo3MoxHocrb 6olee HaAexHo onpeAeJrHrb H BepxHHr4 npeAeJI
SHeprHH.

4. Conoc'rauJlcIIuc ua6.rrroAcrruri c pcry.rlrra'raMu pacqcrot!

Kpa6oax4nas ryMaHHocru na6nroAa.nacb B TeqeHHe MHorhx ler. Bo MHorHx cny-
qasx na6apAeHfis [poBoAHJtHcb MeroAoM noHcKa neproAr4qecKofi cocraBns]otqeit
noroxa. HecoMHeHHo, qro nyrbcnpyroulafl cocraBnrnulas Moxer Bo3HHI(Hyrb roJrF,Ko
B HenocpeAcrBeHHofi 6ausocrn or nynbcapa. Ha6nroaagMbre sHaqeHn.s rroror(oB MeHe-
JrHcb B rrrHpoKnx npeAenax. MaxcnuarbHoe3Haqeune, 2.10-10 KBaHT.cM-2.c-1 nprnegeno
s [10]. Bo uHornx cnyr{aflx noroK ne o6napyxup,ar,cs, qro o3Haqaer, qro on 6ua
3aB,eAoMo MeHbrue l&l I xsaHr.cu-Z.c-I.

IIpu ua6lro4eHgrx MeroAoM cKaHr4poBaHl4r{, KaK npaBuJro, HaxoAr.lrcr o6rqufr noroK
I,t3Jryr{eHH.fl, BKrroqas H H3nyqeHHe nynbcapa. H s srov cnyqae 3HarreHHr noroKoB

' cHJrbHo xoae6aprcr{
3naqenne cpeAHero 3a 3 roAa (1979-:-l9Bl) noroKa raMMa--KMHroB, no AaHHbtM

na6.rnoAenufinaTqHu-UIane[11]paBHo (5,7+1,4).10.11 xsaHt.ct",l-2.c-1 AtnEr>2.1012eP.
IIo Aanruru 1l2l cpegnun noroK sa 1969-1971 rr. paaeH (4,4 + 1,4).10-11 KBaHr.cM-2.c-1

Ata Er> 2.101 1 sB. flo uenaepenxar'a 1986-1988 rr. [1] ox paaen (1,8 + 0,2)'10-11 xsaFlt.
.cu-2.cll A:11n q>7.l0ll sB.

Hs pnc. I elrAHo, r.rro Bce 3naqeHhr na6.npAaeuurx noroKoB Bbrue pacqerHbrx.
B npunqune Bo3MoxHbr Asa o6rncHeHHfl raKoro pacxoxAennn. llepeoe o6rscnenre
3ilKrlor{aerc, B ToM, rrro noroK raMMa-KBaHToB c 3Heprueil l0rz 3B HAer, B ocHoBHoM,
or nynbcapa. Ho B [1] yraepx4aercr, rrro nynrrcapyrouaq qacrb r.r3J'ryqeHHfl cocraB-
nrer MaJryr,o Ao-[]o Bcero noroxa. Iloxa ner ocHoBaHHfi AyMarb, qro Bo3Hr4Kaor{ee B

-5fipecrHocrh nyn bcapa H3Jryq eH H e Moxer 6rtru nen yabcn pytoIIIH M

Bropoe o6rrscHeHne 3aKJrroqaerc.s B ToM, r{To B MoAeJrH He. yr{HTbrBa}orct ApyrHe
Bo3MoxHbre MexaHI,r3Mbr o6pasoeanr.a raMMa-kBaHToB.

B orov nJraHe 6urlo 6rr qpe3BbrqafiHo r4HTepecHo npoBecrn Ha6nroAeHur npu 6olee
Bbrcoxnx DHeprr4sx. OAHaxo BBHAy MaJrocrH noroKa r nusxoli qyBcrBHTeJIbHocrH

annaparypbr rpyguo HaAerrbc, noryqHTb noJroxl,rreJTrnutfi pesyabrar B dtuxailwve
roAbr.

Anrop Bupaxaer 6naroAapnocru 3.P. Kopnuenxo 3a cocraBneHre nporpaMM H no-
Morrlb B [poBeAeHHH pacqeroB.
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Y[\K: 524.1:519.237

[llA IIOKOJIEHHTI IYJILCAPOB -
IIOrIbITKA PA3AEJIEHII'I

A.fI. Kopulrcrrxo, 6.M. BrragrMxpcKuii

MeroA xracrepHoro aHarH3a npHMeHeH x Ha6roAaevon nonyrf,tlHH paAHonynbcapoB c qenbro
BbrAeJreHHs odbekroB I H [l noKoreHHft (nyrbcap6r rHna 0531+21 H nyJrbcapH, npoueAuHe al(kpellHlo npH Hx

3BoJilor{HH B cocraBe ABoRHofi cHcreMbr). 4l.n 6.nrsxopacnoJroxe}rHbrx nyrbcapoB (He Aanee 3,5 KnK) noAo6-
Hoe pa3AeneHxe yAaercr npoBecrH npH Hcnonb3oBaHuH 5 napaMerpoB - paccToqHHe or I'araxrHqect<oR
nJrockocrr, paauocBerHMocrb, xapaxTepHcrxqecKHfi Bo3pacr, MarHHTHoe noJle H creneHu 6.nubocrx ne-
pHoAa x Hekoropofi AHckperHofi BeJrHqHHe. Ans 6o.nuuxx paccrocHHfi 300exrHBHocrb pa3AereHH, yMeHb-

rxaerc.fl H3-3a 3QoekroB ceJreKqHH. Ang yka3aHHofi '{acrH nonyJrrunx o6a runa nyrlbcapoB npeAcraBneHbt B

cooTHoueHHH l:1. Attst nynbcapoB I nokoneHH, HaffAeHo, qTo c Bo3pacraHHeM xapakTepHcTHrreckoro
Bo3pacTa yBerHr{HBaeTc, Hx Bbrcora }raA rarlaKrHqeckorl nnockocTb}o, Bo3pacTaeT nepHoA H naAaer
pa/lHocBerHMocrb, Ho MarHHTHoe nore Ha npornxeHHH 5 MnH ,ler He H3MeHserct.

TWO GENERATIONS OF'I'HE RADIOPUI,SARS _ AN A'I'I'EMIyI' OITTHE RECOGNI'I'ION, bY

A.P. Kornienko and D.M. Vladimirsky.'l'he clustcr-analysis was used for observable radiopulsar population to
recognise the objects of I and II gcneration (Crablikc pulsars and those passcd the stage of the accretion in binary
systems). It's possiblc to distinguish both typcs only for short distancc pulsars using 5 parameters: distance frorrt
galactic plane, radioluminocity, charactcristic age, intcnsity of magnctic ficld and proximity of thc pcriod [o somc

discrete value, Thc cfficiency of thc division decreascs for largcr distanccs bccausc of selection effects. Both ty;tcs of
the pulsars in short disrance part of the population arc prcscntcd as I : L It was found for thc pulsars of I -st gcncration
tlat thc distancc from galactic planc and thc pcriod incrcascs whcn charactcristi! agc cnlargcs. Its radioluminosity
tlccrcascs at thc samc timc, but nragnctic ficld inrcnsity is not changc during - 5 10('ycars.

Il ucAcurc

YlAes o cyulecrBoBaH!.rH AByx noKoneHHil (coorBercrBeHHo, AByx rHnoB) paAHo-
nynbcapoB, BbrcKa3aHHaq eu{e B 70-x rr. [1, 21, nolyvhra B nocJre.4HHe foAbr cepbesHoe
o6ocHoBaHHe. OcHoBHbre coo6paxeHHs H AaHHbre, paccMarpHBaBuHecr{ B nHTeparype
no 3roMy Bonpocy, cBoAqrc.a K cJIeAynlqeMy.

l.3naqnreluHan Aote nynbcapoB He[436exHo AojrxHa o6pasonrrnarbc.q B npoqecce
3BOnOUHH ABOrHbtx MaCCHBHbTx 3Be3A. cOfnaCHO npOCTetrrueMy crleHapHn 3Bonrcr-IHh
noAo6Hbrx cHcreM, nynbcap, o6pasooaourHfrcs nocne nepBori BcnbtutKH CnepxHoaoti a

TaKofi nape, nepBoHaqanbr.ro Boo6rle He Ha6nloAaerc.fl, nocKoJIbKy ero paAHoH3JIyqe-
HHe 3KpaHHpyerc, 3Be3,rlHbrM BerpoM BToporo KoMnoHeHTa. on saueAlrerc.c Ao rex
nop, noKa He HaqHHaerce aKKpeqhq. B 3To BpeMg cHcTeMa Ha6noAaeTcq kaK peHT-
reHoBcKHfr HCTOqHHK. [Iy uCap B npOqecce aKKpeuHH npHo6peraer AonorHHre.nbHblr
MOMeHT ("pacKpyqBBaerc.a"). Iloc"ne BTopoi BcnblulKH Cnepxnoeofi cHcreMa, KaK

npaBHno, pacnaAaercs. o6pa3yerc.n ABa paAHonynbczrpa: ToJrbKo r{To o6pa3oB aB,u4it-
cfl nynbcap I noxo.neHHq H Bo3o6HoBHBrlHri paAHoH3nyqeHHe (pacKpyqeHHbtil, recyc-
ledl nyncap ll noKoneHHq [31. Ily"rrucap, o6pa3oBaBuvlP'cs B pe3ynbrare 3Bo.nrcLlHH

oAHHOT{HOfi 3Be3Abr, npHHaAne)Kt,lT, nOH.ffTHO, I nOxO enr10.
Z..Ilocte pacnaAa ABof Hoi ct4creMbt paAHonynbcapH I H II noKoneHHq, KaK npa-
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BHJTO, Hepa3rHr.rHMbt (pacnoroxeHHe nyJrbcapoB - BbrxoAueB H3 ABofiHr,rx cHcreM
noKa3aHo Ha AHarpaMMe p - p ela, prc. 1071). Hcx.nrcr{eHheM qBrqmrcq HeKoropbre
nynbcapbr II noxoaenrfl B HepacnaBuJhxcfl ABofiHbrx cricreMax (HanpHMep, nynbcap
1913+16, rAe Bropofi KoMnoHeHuBlrrercr, BHAHMo, Hena6roAaeMofi HefirpoHHofi
3Be3AOF I noxo.nennfl) - n, Bo3MoxHo, HeKoropHe "MHJrJrHceKyHAHbre" nynbcapbt.
Henocpe4crBeHHo Ha6nroAaorie raKxe oqeHb "MonoAbre" o6uexrur I noxoaeHns,
cB.fl3aHHbre c ocraTKaMh BcnbrueK Caepxnoeurx (nnepHoHbr, cefiqac H3BecrHo qerbrpe
raKHx ny.rrbcapa, no4o6Hbrx ny,nbcapy a Kpa6oaupnoil ryMaHHocrn).

3.CyqecrsoBaHHe AByx noKoneHri (THnoB) paAhonynbcapoB AoJrxHo npHBoAhrb K

HeoAHOpOAHOCTH na6lrcAaeUOfi nonyIqUHX. PaSrH.{Hure npH3HaKH TaKOri HeOAHO-
poAHocrH Bbr.flBreHbr npa nonbrrxax nocrpoHTb 3MnHpHqecKyto KnaccHQHKaUhrc
nyJrbcapoB (o6sop orux p$ynbraroB cv. s [5, 61, cv. raKxe [18]). OAnnv H3 rrprMepoB
MOXeT CJTy)(HTb pe3ynbTaT, IIpHBeAeHHbrfi s [7], KaK OKa3anOCb, "TOK" paAHOnyJrbCa-
poB B rpocrpaHcrBe rapaMerpoB p, p,Ltt (coorBercrBeHHo, nepnoA, ero npou3BoAHa,
H paAHocBerHMocrb) He coxpaH.Herce - rpe6yercn npeAnonoxeHne o6 "HHxeKuhH"
s Ha6rmAaeMyn nonynsuHx, nynbcapoB c orHocHTe.nuno doluurHMH HaqaJrbHbrMH
nepHoAaMH p> 0,5 c ("r4HxeKThpoBaHHbre" o6rexrur H ecrb, BeporrHo, nyaucapur II no-
KOneHHf ).

Cne.riyer noAqepKHyrb, qro B Hacroflr{ee BpeMq caMo peaJrbHoe cyulecrBoBaHre
AByx noKoneauil pap,uonynbcapoB He Bbr3brBaer coMHeHHfi. O6cyxAeHraro noAJrexHT
JIHUb qrcJteHHafl orIeHKa Hx npeAcraBHTeJlbcrBa B Ha6noAaeMofi nonyr.nquu. Ynovr-
HyTble OUeHKH y pa3Hblx aBTOpOB CHTbHO paCxOAsTCs: COI-J-IiICHO [8] nO,lrh sCe
H3BecrHble nynbcapbr c.rreAyer orHecrn xo II noxorenuo. ,{pyrafl KpafrHfls roqKa
3peHHfl [9] - aors nynbcapoB II noxoaenrq Bo Bcefr na6apAaer',rori nonynflqhh He
npearruaer 158.

Oueargno, qro BbrAe.neHhe cpeAH na6anAaevutx paAronyJrbcapoB 06beKToB I H

II noxoaenafi npeAcrauaser 6oasuofi hHTepec. Hrxe rgaoxeHbr pe3ynbrarbt nonbtr-
Kh raKoro pa3AeJreHH, c noMor{bto oAHoro H3 MeroAoB pacno3HaBaHrr o6pasoe -
KnacTepHoro aHa.nH3a.

2. Ilu6op rrapaMc'rpoB, rr03rloJrrrolltlx rrpoBoArrrr, pa3AeJtctutc

.[la nu6opa npH3HaxoB, no KoropbtM Bo3MoxHo, B npHHr-lrne, pa3AeneHHe ynoM_s-
Hyrblx rHrIoB paA]ionyJlbcapoB, cne,qyer cpaBHHTb cBoficrBa H3BecrHbrx npeAcraBH-
TEJTEfi 3THx THnOB (c yLIeToM Hx 3BoIIouHH).

B ra6n. 1 npe4cranneHbr napaMerpbr nynbcapoB - KoMnoHeHTon 4aofinrrx cgcreM
(3TH AaHHbre, KaK u AaHHbte ra6n.Z,B3.flTbrHx JraTeparypbr; TpH o6rbeKTa, npxHaA-
JIexauIHx uapoBbrM cKonJ'IeHHflM, no oqeBHAnurru coo6paxeH14.rM 3Aecb onyqentr). 3ru
napaMerpbt nynbcapoB II noxoleHnq MoxHo conocraBuTb c coorBercrByrorrlHMu
BeJrLiqr4HaMB AJrs nynbcapoe I noKoreHn.q, nepequcneHHbrMn B radn. 2. 3Aecu
npeAcraBneHbr o6beKTbr, pacnoJrararculHec, Ha AHarpaMl'i,e p -p Bbtue raK Ha3btBae-
uorZ auHuH speen up (cM. pHc. 3). 3ra ry'H'Vn, HaHeceHHae cor.nacHo [l0], coorsercrByer
caMblM KpatrHHM pexHMaM oKKp€l-lHH: Bbrue Hee Moryr pacflonararbc, ToJrbKo o6'beK-
ru I noxolenrs, noAo6nbre nynbcapaM B H3BecrHbrx nrepnoHax (HHxe 3Tofi rpaHhqbr
Moryr pacnorararbcr, noHerrro, n ynbcapbr o6o r.r x rH n oB).

Hs cpaaneHr s ra6t. l, ? anAao, qro AJls pa3Ae.neHl4q o6cyxAaeMbtx rHnoB Llene-
coo6pasno BKJnor{HTb B paccMorpeHhe cneAynulhe napaMerpbr.

l.Bstcora naA raJ'taKTHqecKofr n.nocKocrblo z. Ectru paccMarpxBarb KpafrHHe
cl4TyauH14 - 3Bonrcqhfl oAHHortHbtx 3Be3A (nyxbcapbl I noxoreHH.fl) - nyrbcapbt B
TecHbrx ABoftHbrx cHcreMax (ll noxoaenne), ,cHo, r{To Be.[HqHHa z B cpeAHeM AonxHa
6errs e nepBoM cnyqae MeHbue.

2.Xapaxrepucrr4qecKHfi Bo3pacr r=t/zp lp.Kax BHAHo,3HaqeHI4.s T Ane nyJrbcapoB
II noxoleHx.a o6ut.{Ho BeJIHKH no cpaBHeHHo c o6rexravs I noxonesun. Ecttu "c npyl-
AaBarb cMbrcJr Bo3pacra, To B orJrrqne or nyJrbcapoo II noxoJletufl, Anr "HepacKpy-
qennsrx" nynbcapoB MoxHo oxhAaTb KoppeJreuHlo V|e:xAy .c vt z. 
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Ta6.nurIal
llapauerprt grofinrx tryabcapo*, trc trxoAcllrrx B rlapoBtle cxotrretrlrfl

N PSR p lgB lgt
l.
)
3.
4.
5.
6.
7.
8.

0820+02
0655+64
l83l-00
1820-1 1

I 855+09
1913+16
1953+29
2303+46

I 1,5
10,0

<10,9
I 1,8
8,5
10,3
8,6
11,8

0,864
0,195
0,520
0,279
0,005
0,059
0,006
l,066

[T-10,36

0,280 8,14
0,120 9,7 0
0,190 8,71
0,220 6,51
0,020 7,62
0,190 8,03
0,020 7,48
0,480 5,62

V=O|.9ofr =7.73

llapaucrpsr [yn6capoB,

Ta6lfi\a2
paclonararoulxcq Br,rlre JII{tr[t{ specn.up na luarpalr:no p -- 1i

l.
7

J.

4.
5

6.
7.
8.

9.
10.

0,02
0,20
0,15
0,13
0,06
0,o2
0,1 8

0,02
0,03
0,19

5,7 5

3,09
5,40
4,95
5,20
4,05
5,34
5.54
5,63
4,60

0355+54
053 1+21
O540+23
0611+22
0740-28
083 3-45
1001-47
t719-3't
1915+13
1930+22

l 509-58
0540-69

11,92
12,58
12,29
12,65
12,23
12,53
12,42
t2,2',L
12,08
t2,47

n p fi M e q a H H e . B xaraaor I I 5l ne sxoAgr Ana o6rexra, HecoMHeHHo, npHHaAnexaqHe x 3ToMy cnflcky:

11.
12.

o,ot 3,22
3,03

13,18
12,7 t

(MSH 15-52)
(EMo)

z = 0,100, tgtr -- +,as, tgr, = tzAa

3.Marnsrnoe no;re. Marnnrnoe none Arfl ny.rrbcapoB II noxoreHr.q B cpeAHeM
HHXe. BO3MOXHO, 3TO CBr3aHO C yMeHbUeHHeM HanpSXeHHOCTH nOJr.A H3-3a CaMOfr

aKKperIr4H l2l, no He }4cKrroqeHo, r{To 3Aecb HMeer Mecro H "ecrecrBennurfi or6op":
nocKoJrbKy paBHoBecHbrfi nepHoA nponopuHoHareH MaTHHTHoMy norlo, To "pacKpy-
THTIr" HerlTpOHHyO 3Be3,qy AO nepHoAa, KorAa BKJrroqaeTcfl paAHOH3nyqeHHe, "Ierqe"
(npH npoqHx paBHbrx ycnoBHrx) nph cna6oM MafHHTHoM noJre.

4.PaAuocseruMocrb Lp. 3ror napaMerp, noHarHo, BaBHcHT o't p u p.flpu AaHHbrx
3HaqeHhgx STHX BeJ-rHqHH, OAHaKO, Be.rrHqHHa Lx nOC.ne nOBTOpHOTO "BKrOqeHHq"

paAHoH3nyqeHrr.s, noxoxe, B cpeAHeM Bbrue. ff,nn nynocapoa I noxoneHHs cJreAyeT
oxHAaTb aHTHKoppenruHt4 LR t4 z.

5."KsaHrosaHHe" nepHoga p lps= inl + A, rAe int - \enoe qHc"Ito, A - ocrarox.
flprlruenenne 3Toro napaMerpa He c.neAyer A3 -ta6n. 1,2 u rpedyer cneqr4arbHoro
noflcHeHHq. 3QQexr "H3pe3aHHocrH" ("KBaHToBaHhr") pacnpeAeneHHe ny.nbcapoB no
nepHoAaM 6ul o6napyxeH B t11, 121. OAHo Hs 06bscHeHHh sroro s$oeKra - npeA-
noJ'roxeHHe o cyuecrBoBaHHH oco6btx ocuHnneuHfr HeiirpoHHbrx rsesa [12]. Apyroe
Bo3MoxHoe o6rqcHeHhe Morrro 6ur cocrosrb B cneAyroueM [13], 'rxsaHrosaHHe" Bo3-
HHKaer KaK CJleAcrBHe AhcKper',HocrH Haqa.nbHoFo pacnpeAeneHHfl no nepHoAaM
nynbcapoB II noxo.nenxfl A fln;reercs no cyulecrBy 3QQeKroM l4nrep$epeHllhH.
,{r,rcxpernocrb HaqaJrbHoro pacnpeAeJreHHe no paBHoBecHbrM nepHoAaM sn.nflercfl, B

cBoro oqepeAb, cneAcrBHeM AHcKperHoro pacnpeAeneHHn opruraJrbHbrx nepHoAoB B
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TecHbrx ABofiHbrx cHcreMax H KoppeneuhH (cHHxpoHH3aqHH) cnHHoBbrx H op6HTanb-
Hbrx nepHoAoB B noAo6Hbrx cHcreMax. TaKa, cBn3b Ha6nmAaercf, B qacrHocrr,r, B

ABofiHbrx peHTreHoBcr(Hx cncreMax [14] (voxno HanoMHHTb, tlro ynoMnHyrbre peHT-
feHoBcKHe cHcreMbt - 3Tan 3BoJrlr3uHH paccMarpHBaeMblx cHcreM). Ilro xacaercs
AHCKpeTHOIO xapaKrepa pacnpeAenenrr op6nraJrbHbrx nepHoAoB, ro 3ra 3aKoHoMep-
Hocrb AaBHo H3BecrHa An, c[eKrpanbHo-ABoBHbrx H HeAaBHo odHapyxena 4an
nonrpoB. IIo csoefi nprpoAe oHa Bno.rrHe aHaJrorxr{Ha cyulecrBoBaHH}o Bbr}qeneHHbrx
op6ur nraHer B coJHeqHofr chcreMe ("slrrHure" op6rrur, onucbrBaeMbre 3aKoHoM
THuHyca-EoAe).

Eclr,r rvenHo raKoe Hcro.nKoBaHHe "KBaHToBaHHocrefi" pacnpeAeneHH, nepHoAoB
paAHonynbcapoB cnpaBeAnHBo, To Ha.rl]4qHe "KBaHToBaHHocTH" - npH3HaK, orrHqalo-
qhfi nyrbcapsr II noro.neHnf : coH3M€pHMocrb nepnoAa c "kBaHroM", nariAenHurrra s [12]
po=0,2028c, Anr. raKHx nynbcapoB 6onee BepoerHa, qeM A.nfl nyJlbcapoB Inoxoae-
nns. B AanbHe*uJeM npeAnoJara.nocb, qro orK.noHeHhr or qenoqHcJ-reHHocrlt p lp,=
= int + A cJreAyer rayccoBoMy pacnpeAeneHHlo, raK qro neproAbr nynbcapos Il noxo-
netlafl nonaAarcT npeHMyqecrBeHHo B ero qeHTparbHylo o6nacru.

3. Hcxo,qrrrrfi lra'rcplralr H flporteAypa ul,lvuc.ucnuli

3Ha.{enHr{ nepeqHcleHHbrx napaMerpoa 6urau B3rrbr H3 Kara.nora Tefraopa-Man.
qecrepa [15] nns KaxAoro o6rexra oHH BBoAr4.nacu s 3BM BMecre c KoopAHHaraMh,
paccrorHHeM' n nepro4oM KaxAoro o6'beKTa.

OcHosHaq HAes npr4MeHreMoE nporleAypbr KJ'IacrepHoro aHanr43a cocrorT B Bbr-
qHc.rreHHH s-MepHor-o (no r{Hcny napaMerpoB) reoMerpHrrecKoro paccroqHHfl MexAy
o6'r,eKTaMH H nocneAymuero npHMeHeHHfl HepapxHqecKofi cxeMbr xlaccuQnxaqr.fla. B
3Torl cxeMe o6rexr nepBoHaqanbHo paccMarpxBaercfl KaK orAerbHbrfr Knacrep, 3areM
Asa 6aHxafruhx eAhlrHqHbrx Kracrepa o6ueANnsorc.q B HoBbrfr Knacrep, cocroeuluil
H3 AByx 3reMeHTOB, t4'f .A. AO 3aK.[OqHTe.nbHOrO uara, KOrAa O6pa:yerCr OAHH KnaC-
Tep, BKnmqaroUHB s ce6s ace HcxoAHbre roqKr4. KaxAbrrl MHoro3J.reMeHTHbrfi Kracrep
xapaKTeph3yeTcq qHcnoM BxoAsr{Hx B Hero 3neMeHToB H paccTorHHqMH MexAy
AByMfl KracrepaMh, ero o6pasoBaBuHMH. 9ncao BbrAelseMbrx oKoHqa'rerbHo KJracre-
poB cr{HTaerc.fl Hen3BecrHrrv. IIoApo6Hoe onxcaHHe anropHTMa coAepxhrcr s t16l
A.ns onpeAe.neHl4.H qncra KnacrepoB Hcno,nb3oBaH MeroA onrHMaJrbHoro AeleHHa
AeHApr,tra [l7]. Peaausy]oulafl aJrropHTM MareMarHqecKac nporpaMMa BKnruqaer e ce6s
TaKXe BbrqHc.rreHhe Ara KaxAoro oKoHqaTe.nbHo BbrAeJrffeMoro KnacTepa MaTpHLlbt
xoeSSnqnenroa Koppenrurx MexAy napaMerpaMr, ux cpeAHHe 3HaqeHHe n

At4cnepcuvt. llepaoe npHMeHeHHe 3Tofi nporpaMMbr, rAe 6sr.no Hcno.rrb3oBaHo ceMb
napaMeTpoB (6es cneuaarbHoro nx our6opa), no3BonHno npuBrn K BbrBo.qy o HeoAHo-
poAHocrH nonynrauHH paAHonynbcapon I I 81.

OqesI.rAHo, trro Ha pe3yJrbrarbr BbrqHcneHHfr He Moryr He BrrHsrb aSQexrsr xa6rro-
AarenbHofr ce.neKunu. Hecloxno yqecrb kaqecrBeHHo ee BnHsHhe Ha KaxAbtfi s or-
AenbHocru H3 nepeqacJ,reHHbrx Bbrue napaMerpoB. ffcHo, qro c yBenHqeHHeM pac-
closlufl 6yayr o6uapyxuaarucq 06ueKrbr npel4Myr{ecrBeHHo c 6oruurrvn 3Haqe-
HHflMvt z n 6otee surcoxoti cBerrMocrbro. IlocxonbKy cBeruMocrb Arq nynbcapoB
I noxoleHilq 3aBHcHT or xpoHonorxqecKoro Bo3pacra, To, rrpH npoqxx paBHbrx ycJro-
sNsx, 6oaee yAaneHHbre o6rexrsr AonxHbr 6srru 6o.nee MoJroAbrMH. Cserlavocru sor-
pacraer c yMeHbueHAeM p v1 yBerrqeHHev / {uro coorBercrByer h yBenrqeHHto Mar-
HUTHOTO norA). IIOSTOUy C yBerHqeHHeM paCCrOflHh' CneAyeT OxHAarb yBerHqeHh,
Aonlt 06L,eKToB c Ma.nbrMh 3HaqeHHrMu r n 66lswnMH 3HaqeHHsMH noJrs. O4naxo xar
HMeHHo Moryr noB,nHJ{Tb ce.neKTHBHbre e$dtexrur npr oAHoBpeMeHHoM npHMeHeHHH
Bcex napaMerpoB, HeBo3MoxHo cKa3a'rb 6ee cneqnaabHoro aHaJrH3a. TaKofr aHarH3 He

npoBoAnrc.fl. BMecro 3Toro Bce a:;iqhc.neHH, 6urnr npoaeAeHbr orAenbHo Anq oruo-
cHTerbHo 6ar.rlxnx o6uexroe (d< J,5 KnK), An, paccrorHHtr ( 7 xnx n 6er orpanuqeHHg
Ha paccroflHra. Eepaoe H3 yKa3aHHbrx paccroqHuil 6arto nu6paHo H3 coo6paxeHrfi
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KOMqpoMr4Cca MexAy craTHcTHqecKofi o6ecner{eHHocTb}o Bo3MoxHbrx KracrepoB h

pa3nnqn],, B oMrrHpHqecKHx syHKuHqx BhAHMocrH IlynbcapoB c pa3nHqHblMh I-1p, t H z.

Kpove roro, eqe oAHH BapHaHr Bblttrcrelnil 6but npoBeAeH cneuxarbHo AJl, roro,
r{ro6br npoBepHrb, Bnvfler JrH Ha pesyrbrar pa3AeneHHr (d< 3,5 xnx) npnveHeHHe
napaMeTpa "KBaHToBaHHocrH ".

4. OcIIouut,rc pc3yJrh'ra'rrl It tIX o6cyxgcurrc

Ats 1tntxo pacnonoxeHHbtx o6'beKroe (d( 3,5 xnx, 195 nynucapoB) nonyqHlocb
4 xnacrepa. CpeAnne Hx xapaKTepvc-tvlKt npeAcraBneHbr B Ta6r. 3. Ec.nx o6parurucr x

o6rex'rav-"r"rapKepaM" (ra6n. 1, 2), ro voxno c 6orbuJoli creneHbo BepoqrHocrh
oroxAecrBHTb nepBbre ABa Knacrepa c npeAcraBHTer-RMH nynbcapoB I noxoreHHq.
06r,exrrr, noAo6Hbre nynbcapy 0531+21 (orHochrenbHo MonoAble), nonaAanr e l-fi
Knacrep. Bce nyaucapbl, pacnonaralouHec, Bblue .rrHHHH speen-up, nonaJIH B 3TH ABa

KnacTepa, HH oAHH H3 HHx - B KnaCTepH 3, 4. B noc/]|eAH.uil Knaorep nonaJl H3BecrHblfr

ABorlHofi nynbcap 0820+02. Ilpasu-nunocrb yKasaHHoro oroxAecrBreHHq noATBep-

xAaercr, ecnH paccMorperb cpeAHHe 3HaqeHHq napaMerpoB. Hveer Mecro pa3yMHoe

coorBercrBge H3MeHeHhfi cpe4nrx 3Ha.{eHhil KnacrepoB 1, 2 c o6rlenphHqrt lMH npeA-
craBreHHeMN o6 eaorlounH oAHHo.rHbrx HefiTpoHHbrx 3ae3A: nyrh,capbt 6oaee HH3KotZ

cBergMocrh HNreor 6jnsuyro Bbrcory HaA ranaK'r'HqecKofr n,nocKocrblo n 6ot'tt'wnh
x apa KTep H cr A q e cKV i1 Bo3p acr.

Ha pnc. 1 noxa3ana AharpaMMa paccetHHn B KoopAHHarax z-1, Ane npeIlcraBn-
Tereri BCex qe'rbtpex KnacTepoB. BrAnO,\q-rO Aas nyrbcapoB 1-rO N 2-ro xaac-repoa
(o6o3HaqeHbr "+")z chcreMarHqecKH Bo3pacraer c yBenHLreHHervr t (xol@QHqheHr

KoppeJrruHH An, Knacrepa Ne 2 cocraBr.fler 0,59, npH 3roM HMeercq coorBercrByrouae
aHTHt(Oppensl-lH, MexAy f, u paAVOCBeTHMoCTtro Ln - 0,50; Anfl KrlacTepa 1 xos@-
(puquenrur KoppenrLlHH MeHbue H3-3a HenHHefiHoro xapaKTepa 3aBHCHMocrl H

MeHbuero AHana3oHa H3MeHeHMfi). Bce err KoppenfluHoHHbre cBe3H orcyrcrByror Anq
lynr,capoB, nonaBunx B Knacrepbr 3, 4 a norHoM coorBeTcrBuh c reM, qro Moxno
6rrao 6ur oxr4Aarb Ane recycled-nyaucapoa. Klacrepsr 3, 4 orttuqalorc.q Apyr or
Apyra npaKTHqecKH To.nbKo no napaMerpy z. He HCK.npqeHo, qro oHH coorBercrBylor
pasJtHqHbrM BapHaHTaM 3Bonlouxr 4aofiHr.rx cHCTeM. Moxno o6parxru BHnMaHHe Ha

To, qro Bo3pacraHHe paccroqHHs or ra,naKTxqecrofi nrocKocrH B AaHHoM cnyqae He

conpoBoxAaerc, h3MeHeHHeM paAHocBerH MocrH. EcrecrseHHo Bo3HHKaer Bonpoc,
sRr,4erca. nH paccrogHHe or raraKTHqecKofi n,nocKocrt4 z AJ1fl nynbcapoB KnacrepoB
3, 4 vepofi Hx Bo3pacra? Bo3MoxHo, B AaHHoM cnyqae 3Tor napaMerp npocro xapaK-
TepH3yer Haqa.nbHoe pacnpeAeneHhe z o6'beKroB, nopoxAalou.lHx 3TH nynbcapbr.

Moxno, HaKoHeq, orMerhrb, Lrro 3HaqeHH, HanpqxeHHocrh MarHHTHoro no.n, B

Knacrepax 1, Z u 3, 4 ocratorcq B npeAeJrax BbrAeneHHbrx rHnoB Her3Nrer'rHbrMh.

_?
rg Ln

lc1
1g I!

3HaqHMble
xoppensrlHH

0, l 08=0,086
2't ,5't-+0,69
6,0810,75

12,281$,35

Lx * 
"-1 

0,27

o,265+0,t47
26,18T0,44
6,7 4i0,37
1230=0,26

-1z - LR 0,35

znr0,59
Ln * t-l o,5o

0,5 58+0,220
21 ,31+0,63
7 ,09 +0 ,62

I I,91=0,36

0,236+0.153
27,10+0,64
7 ,43i0,52
11 ,7 4+0,33

Ta6rxqa 3

I nokoreHHe, noAo6nure 0531+21
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Prc. l, lrarpauua paccetxxq B xoopAilHaraX: Bbrcorn HaA raJraxruqecxoR nnocxocrbto.,z -
xapaxrepl.rcTHqecxrn BospacT r =l 12 pl p

xpecrHxrl - o6bexrbt rHna nyJrbcapa a xpa6osr4Hon TyMaHHocrH (nynbcapH I noxoaenrc), Tottxrl -nyJlbcapLr II noxoJreHHq trecycled). qrclo o6texroa coorBeTcrBeHxo g4 x l0l tcM. ra6;r. ,tl.

Klacrepur I n ? no BceM npH3HaKaM ornuqaprcq Bo3pacroM. (H3 ra6n. 4 u4no, vro
nepHoAbr nynbcapoB Knacrepa 2 6oruue, qeM nepHoAbr B xJ'racTepe 1.) IIoSToMy orMe-
qeHHoe nocTofHcrBo o3HaqaeT, qTo Ana nynbcapoB I noxolenus MarHHTHoe no.rre 3a
5.106 aer (cpeAHHtr Bospacr Knacrepa 2) ne raryxaer.

Onacannar Bbrue KaprHHa B o6uleM ocraercq ycrolir{HBofi n npn yBerHqeHHH
paccrorHH, Ao7 KnK (261 o6'sexr) n no orHoueHHn K HcKrK)qeHHo oAHoro H3 rrapa-
MerpoB or6opa ("KBaHToBaHHe"). B o6oux c.nyqaflx npB noBTopHbrx BbrqucJreH,!/,ax
ocTamrcf Te xe 4 xlacrepa. OAnaxo pa3AeneHHe npH 3ToM HecKoJrbKo H3MeHrercq.
B rpex Knacrepax cyuecrBeHHo Bo3pacrapr cpeAHHe 3HaqeHH.H z, qacrb o6texroe
nosroMy "nepereKaer" Hs KJracrepoB 3, 4 B KJlacrepbr 1, 2. B nocneAHeM cnyqae Hcqe-
3arcT OnHCaHHbre Bbrue Kopperrqhr MexAy napaMerpaMH. Bce 3TH H3MeHeHufl, KaK
noKa3brBaeT AeTa,rrbHoe cpaBHeHHe, cneAyeT paccMaTpHBaTb KaK noKa3aTenH yxyAuje-
Hhe pa3AeteHhfl, npHqeM c yBerhqeHheM paccroeHHi HaqHHalor cKaSbrBarbc, 3sseK-
Tbr ceJreKqHH, oTMeqeHHbre,Bbrue. K yxyAuenrlo pa3AeneHH, npHBoAHT TaKxe H ncK-
IIOqEHHE NOKA3ATE.II9, CBq3AHHOTO C,'KBAHTOBAHHEM,,,

EuIe 6onee cyLuecrBeHnbre hsMeHeHHr, o6ycnoBreHHbre reMH xe aQ+eKTaMH, BbrrB-
relo-tce npH cHflTHH orpaH14qeHHr Ha paccTorHhe. B orou nocreAHeM BapHaHTe
Bbrr{HcreHHr (283 06uexra) noflB,nr}orcs ABa Aono.nHHre.nbHbrx KnacTepa. OAHH H3 Hhx
(23 o6uexra) npocro BK.noqaer B ce6fl caMue yAaneHHbre nynbcapbr 6oruuroi cse-
rhMocrh, (lgl-u = 29,0),c coBepuieHHo HercHoi rHnoBoi npHHaAnexHocrbro. ,Ilpyrofi
AOnO.nHHTeJrsnurfi xlacrep (44 nynbcapa) coopMHpoBarce qacTr,rr.rHo H3 o6'beKToB,
nepeueAulrx H3 ApyrHx KracTepoB, H no cBoHM cpeAHHM 3HaqeHHeM napaMerpoB
3aHhMaeT npoMexyroqHoe noroxeHHe MexAy KnacTepaMH 1, ? n-3, 4.
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IlepeurclenHble H3MeHeHH.r xapaKrephcrHK KnacTepoB c yBenHqeHHeM paccroR-
HHs noKa3brBa!)T, rrro c AaHHbna na6opou [apaMerpoB npoBecrx yBepeHHoe pa3Ae-

JreHHe ecer-Z na6roaaeMofi nonynqurH ny.nbcapoB He yAaerct. lloorovy pa3yMHo npH

npoBe.qeHHH xnaccnipr,rxauHH orpaHHqHTbcr orHocrTeJIbno 6lnsxo pacnoJloxeHHbt-
un o6'uexravu ( 3,5 xnx (195 nynbcapoB). 3QQexruaHocrb pa3AeneHH.s nylbcapoB

AaHnofi rpynnbl MoxHo npoBepnrb c nphBneqeHHeM KaKHx-Hr6yau HeHcnoJlb3oBaH-

Hbrx paHee napaMerp6B. BrAHMO, Hau6onee noAxOArl{HM H3 raKxx napaMerp6B
M6ryr 6urru AaHHule o npOCrpaHCrBeHHbtx CKgpocrtx rrynbcapgB. Onr n6lyvanrcr
H3 He3aBhchMbtx H3Mepennfi r 4onycKarcr flcHylO tprer.rveCxyro HHTepnpeTaqno. IIyau-
Capbr II nOKO.IleHHfl AO,nxHbl, OqeBH.4HO, HMeTb pacnpeAeneHHe no CKopocT.EM, OTpa-

xanqee Hx paCupeAeJIeHHe no op6HraabHblM cKopocrau. Atts nynbcapoB I noxore-
HHfl (cpeAH Hhx Aonxnut 6utru H npoAyKTbl 3Bo.noLlHH oAHHOqHblx 3Be3A) pacn-
peAeJreHHe no cKopOcTFM AOnxHO 6utru HecxolbKo HHblM, OHo, B qaCTHocTH, Ao.IIxHo
OTpaxaTb pacnpe,qeneHHe nO Be,nHqhHe HMrlynbca, nonyqaeMorO nefirpOnnofi 3Be3-

p,oil npu BcnbruKe Csepxnoaofi.
Hcxo,qn H3 3rhx coo6paxennil, 6artu nocrpoeHbl pacnpeAeneHHs TaHreHqHaJIb-

Hbtx cKopocrefi, nprBeAeHHbte s t19l (70 o6bexros), orAenbHo A.n, nynbcapon II noxo-
Jle1las tict:yclcdl tl o6uex1os, noAo6Hutx nyrbcapy s Kpa6osHAHoft ryMaHHocTH(co-

orBercrBeHHo Knacrepbr 3, 4 v 1,2ra6t.3). Pesy.rrsrar npeAcraBneH Ha pHc. 2. Xopouo
BHAHo, qro A.rrq nynbcapoB - npeAcraBureteil II noxoleHue HMeer Mecro flBHoe
npeo6nagaHne Marbrx cKopocrei - B noJIHoM coorBercrBHH c reoperHqecKr
oxuAaeMbrM [20]. 3ror o@Sexr ue na6arcAaercs Ane nynbcapoB - aHaJIoroB nynb-
capa 053I+2l.

Eule oAnoft Bo3MoxHoil npoBepKofi S@apeKTHBIlocrH npoBe4eHHoro pa34ereHu,
(H cnpaBeAnHBocrh ero HcrojrKoBaHhe) flBJlflercfl conocraBneHHe rlonyqeHHbtx Bbtue
pe3yrbraroB c AaHHbIMH 6olee paHHhx 3MnHpHqecKHx oAHoIIapaMerpuqecKux KJIac-

,90 /10 /70 .2/0 260 290 Yisr, t\tnlc

Pxc. 2. PacnpeAeJreHxe raHreHqHarbHbrx ckopocref, nyJlbcapoB, xrrvepexxux a ugl
IlylrcapulnoxoJleHus - roMaHa.q kprBas, ll - noKoreruc - rHcrorpauua. tlnclo o6rexrot
coorBercrBeHHo l9 H 44
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Pnc. 3. PacnonoxeHHe 195 nynbcapoB Ha AHarpaMMe p - p B coor$ercrBHH c npoBeAeHHuM pa36HeHHeM

Ha odB€|(Tbt I noxoreHHs (aHaJror[H nynbcapa 05311+21, kpecrbt) H il noxoreHHr (recycled, rebont

nyJrhcapil, TorrxH). llul/,ua speen-up HaHeceHa comacno I l0l

SHQHKaqHft, Har6oaee nOApo6Hbtfi BapHaHT raKofi KnacchQHKaUHh 6bln paspa6oraH

e [21], rae B Kar{ecrBe KnaccH@HUHpyroulero napaMerpa Hcnorb3oBaJracb paAHoH3ny-
qaloulaq 6noco6nocrb MarHHTocQepH HefiTpoHHofi oBe3Abr 1 = Ln/E (ornorueHue pa-

AHOCBeTHMOCTh K nOJTHOMy 3HeproBbrAe.rreHhlo 3Be3Abr II, O6yCnOaneHHOMy 3aMeA-

.rreHHeM). Ebrno BbtAeneHo ABe rpynnbr nyrbcapoB - rI n O (sara6y"nr.rpoBaHbt e [21]),

npHqeM o6'uexrst I-[ o6aaAaror cBotlcrBaMH nyJbcapoB I noxoaenNg, a O - coorBer-
crBeHHo - BToporo. Pesy.nurarur cpaBHeHHJ{ (Aas o6uexroB c paccroflHr,eMvl, He npe-
BbtualoulHMl4 3,5 xnx, coorBercrBenno 89 n 109 nyaucapoB) cRoAflTcr{ K creAynu{€M};
8Z% o6'aextoB, yBepeHno xnaccrQHunpoBaHHblx KaK II, nonaan B K,nacrepbl, rAe
pac[oJraraprcs nynbcapbl - aHaJIorH 0531+21; AJL HeHaAexHo KnaccH$Nqxpo-
BaHHbrx II eeIHqHHa CHHxaeTcf AO 60X. B qe.nOv 3Th KnacTepu aa 7l% cocToqT H3

o6rexros rrnaIL ,{.na 4ayx Apyrrx KnacrepoB HMeer Mecro, coorBercrBeHHo,
npeo6laAanHe nynbcapoB rHna O 04% HaAexHo KnaccHSruHpoBaHHbtx O nonaar e

Krracrepbr 3, 4, Aotrs Anq HeyBepeHHo KnaccrQHUHpoBannutx O coc'rae.nser 5Z%).

Taxoe coorRercrBhe MoxHo, KoHeqHo, cqhrarb xopolx14M.

B Oduleu, npoBeAeHHbtfi aHaJIH3 CBH,qereJIbCrllyeT B rIOnb3y roro, qTo BblAe.neHHe

AByx noKoneHHil nyrbcapoB c noMorur,ro K.nacTepHoro aHaJlH3a oKa3aJlocb Bno.IlHe

SooexrrannuM. Pa3yMeeTcfl, He BCe nynbcapbl MOI-yT 6stru OrHeCeHbl K rOMy VJIH

HHoMy rHny c paBHofi yBepeHHocruro. Kracrepbr qacrHtrHo nepeKpbtBatorcq H HeKo-
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xnacrep 1 knacrep 2 xJracrep 3 xnacrep 4

1
1 3 4 1

n J 4

PSR p PSR p PSR P PSR p

Ta

(a)

0136+57 0,272
0154+61 2,352
0329+54 0,715
0355+54 0,156
0525+21 3,746
053 l+21 0,033
0540+23 0,246
06ll+22 0,334
0727-18 0,510
0740-28 0,166
0833-45 0,089
0835-41 0,751
0922-52 0,746
0953-52 0,862
l00l -47 0,307
1055-52 0,197
1143-60 . 0,273
l22t-63 0,216
1358-63 0,842
1749-28 0,179
1558-50 0,864
l7l9-17 0,236
17 42-30 0,367
t449-28 0,526
t822-09 0,769
1907+03 2,330
1915+13 0,994
1916i14 I,180
2020+28 0,343
2319+60 2,256
2351+61 0,944

(6)

0402+61 0,545
0450+55 0,340
0844-35 l,l r6
0903-42 0,965
0905-51 0,253
0923-58 0,739
r 014-53 0,7 69
1056-57 1,185
fi36-6:4 0,378
1530-53 1,389
17 4',1 -46 o,7 42
1839+09 0,381
1842+14 0,37 5
191 4+09 0,27 0

. 1919+21 I,337
1953+50 0,5 I 8

2021+51 0,529
2217+47 0,538

(B)

I 133-55 0,364
1236-68 1,301
1424-55 0,570

(a)

01 05+65
0149-16
0203-40
0301+19
0458+46
0559-57
0656+ I 4

0834+06
0853:33

.0906-r7
0932-52.
ll12+50
I ll8-79
1133+16
1237 +25
| 45 4-51
I 503-5 I

1524-39
1530+27
l612+07
l6t2-29
1648-l't
1701-75
1702-18
1706-16
17 40-03
1845-19
19rc+n
1940-12
1946-25
2045-16
2151-56
2152-31
2315+21
2321-61
2323+63
2327-20

(6)

2224+65

_.(B)

(a)

0 I 48-0,6
0447 -12
0450- I 8

0523+ 1 I
0559-05
0628-28
o7 43-53
O7 5l+32
0818-13
0904-7 4

09 l9+06
I 039-1 9

1317 -53
1507-44
1 541 +09
1552-31
I <<r_r?
I 620-08
1642-03
l7 l8-02
1737 +13
I 73 8-08
1745-12
1813-36
I 839+56
191 1-04
1937 -26
194r-17
2113+14
2123-67
2154+4O
2303+30

(6)

003 I -07
0818-41
0909-7 t

og42-13
I 821 +05
2003-08
2016+'28
2044+15

2048-72.
231O+42

(B)

0403-7 6

0736-40
0823+?6
0839-53
0940+ 1 6

r 056-7 8

lll4-41
1237 -41
1325-43
I 508+55

(a)

0138+59 1 ,222
0254-53 0,447
0820+02 0,864
0901+63 0,660
0950+08 0,253
0957-41 0,670
I 105-59 I ,5 16

l45l -68 0,263
l54t-52 0,178
t60t-52 0,658
1700-32 t,2tt
1806-53 0,261
1828-60 1,889
l83l-04 0,290
1857 -26 0,6t2
r942-O0 1,045
1944+17 0,440
2053+36 0,221
2306+55 0,415

_ 
(6)

(B)

0011+47 |,240
0320+39 3,032
0538-75 |,245
0621-04 1,039
0626+24 0,476w1es 0,682

0809+74 1,292
0826-34 1,848
0943+ l0 I ,097
1010-23 2,517
t256-67 0,663
1504-43 0,268
l 51 0-48 0,454
1540-06 0,709
r 604-00 0,421
t7t7-29 0,620
r 820-3 1 o,284
1905+39 I ,235
l9l l+l I 0,601
1913+167 I,61 6
1923+04 I,07 4
2028+22 0,630

1,283
0,832
0,630
|,387
0,638
2,261
0,3 84
I,273
1,267
0,401
1,444
1,656
2,280
I,187
1,382
1,748
0,840
2,417
I,124
t,206
2,477
0,973
l,l9l
0,299
0,653
0,444
4.308
2233
0,972
o,957
l,961
1,373
1,030
I,444
2,347
1,436
1,643

0,6u2

1,464
0,43 8
0,548
0,3 54
0,396
1.244
otztq
1,442
1,238
0,549
0,430
1,386
0,279
0,943
0,7 48
0,5 l8
o,532
I,276
0,3 87
0,477
0,803
2,043
0,394
0,387
1,652
0,825
o,402
0,841

0,440
o,325
I,525
t,575

0,943
0,545
1,362
0,570
0,7 52
0,580
0,558
t,t38
0,341
0,349

o,545
0,37 4
0,530
0,720
I,0ti7
1,347
o,943
0,512
o,532
0,739



Ta6rHqa 4(okoHqaHHe)

I 2 3 4 5 6 7

t600-27
I 641-68
I 659-60
11 45-56
l8l1+40
l85l-79
1943-29
2043-04

IIpuueqaHHe.
(a) - nynbcapH, yBepeHHo xnaccH0HUHpoBaHHbre.
(6) - nynbcapH, yBepeHHo xraccn0HtIHpoBaHHHe B npeAenax rana (Crab-like nn6o recycledl.
(B) - HeyBepeHHo xnaccH(pHr.lHpoBaHHbte nyrbcap6t.

ropbre ny.rrbcapbr KnaccHQHqHpylorcs rreHaAexHo. B ra6,r. 4 (a pasAene a) orAenbHo
nepeqHcneHbl nynbcapbr (coorBeTcTBeHHo no hx KJracrepaM), Koropbte He h3MeHqlo'r
cBoero noIoxeHH.q (He nepeMeulaorc, B ApyrHe Knacrepbt) npH pa3nHqHbrx BaphaH-
Tax BbrLrHcJreHhfi. HaHMeHee HaAexHo KnaccHoHqhpoBaHbr nynbcapbl pa3Aena B.
Pacnoroxenne BCex BbrAe.neHHbrx nynbcapoB Ha AHarpaMMe p-p noKa3aHo Ha prc. 3
(K.IIaCTepbf 1,2; dHOJlAtvl 053 1+2 I OTMeLreHbl "+").

Hcxnrcqenre HeHaAexHo KnacchQrllhpyeMbrx 06beKTon B o6uleM MaJro MeHfle'r
onhcaHHylo kaprhHy. B qac-rnocrr, ocTapTcs B cHre BCe,ocHoBHbre 3aKoHoMepHocrh,
nepeqncneHHbre B npeAbrAyu{eM pa3Aene [Io venuurefi Mepe ABe raKre 3aKoHoMep-
Hocrn flBJrsrorcr HaH6onee BaxHblMH pe3ynbraraMH pa6orbr.

1.B na6aroaaeMofr nonyrstlun paA'4onynbcapoB Anq paccrosnri 3,5 KnK nyrbca-
pbr, npoueAuHe cTaAH}o aKKpeuHH B ABofrHbrx cHCTeMax (ll noxolenue, rcr:yclcd.
rcborn), npHMepHo cro.[b xe MHoroqHcreHrrr,l, KaK H nyJrr,capur I noxoleHH.fl (aHano-
rr 0531+21).

2.3sorllr-INs nynbcapoB I noxoaenrs npoHcxoAh'r no Kraccn.lecKori cX€M€: oHH B

cpeAHeM yAareprce oT raraKThqecKofi n,'locKocrH c oAHoBpeMeHHbrM yBerHqeHHeM
NEPHOAA, BO3PACTAHHEM T H YMCHbUIEHHCM PAA}4OCBETHMOCTH, NPHqEM HX MA|HHT-
Hbre norfl 3a BpeMfl - 5.106 ,ner He 3aryxarcr

Br,rrogl,r

OctrosH_ofr HToF npoBeAeHHoli pa6orbr MoxHo pesmMHpoBarb c,neAylou{HM o6pa3oM:
1.Anq 6rrasxo pacnonoxeHHbrx nynbcapoB s 3,5 rnx KnacrepHbrfr aHa.r63 nosBo-

nser pa3AenHTb I H ll noxo.nenrr 3Tr,rx 06beKToB yxe npr nphMeueHHH 5 nur6panuurx
napaMeTpoB.

FIer covnenHr, Lrro c yBenHqeHheM qHCla napaMerpoB oOQeKrHBHocrb pa3Ae-
reHV e 6yaer ynyq uarbcr.

z.flna nsyuennofr qacrr nonyrrr-lHH (d< 3,5 rnx, 195 o6uexros) o6a rHna nynb-
capoB npeAcraBneHbr B coorHourennn l: l.

3.,{ar ny.nucapoB, He npoueAtttHx B npoLlecce 3Bo,[ror-lHH craAH]o aKKpeurH,
:ra6nroAarorcr{ 3aKoHoMepHOCTH, XapaKTepHbrc AJlg "KnaCCHqecKhx" BaphaHTOB 3BO-
nrcU't4u oALtHoqHbrx Herlrponnurx 3B€3A: c Bo3pacraHHeM HX XapakrepHcrgqecKoro
Bo3pacra x yBe,nHqhBaeTcfi Bblcora HaA ra.naKTHqecKoE nnocKocrbto z, naAaer paAHo-
cBerHMocrb H BO3paCTaer nepHoA. Marnrrnoe nore raKHx nyrbcapoB Ha npo.rrxe-
HHH HeCKO.nbKux My.nJlvloHoB reT He pacnaAaeTce.
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1426-66 0,785
1556-44 0,257
1818-04 0,598
l9l 7+00 1 ,272

0,118

1,785
0,3 06
t,332
0,931

1,219
0,95 9
|,546

tt
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vAK s23.94

SJTEK,TPIITIECKUE TOKI{
B HEBO3MyTTIEHHOII OEIACTU

HA COJIHUE

B.lI. A6paMcIIKo, C.[I. fonacloK' M.E. Orupr,

O6napyxenu BeprilxaJrbHHe 3rexrpHqecxHe roxH B H€Bo3MyqeHHofi arMocoepe CoJrHqa. Hccaetrosaxa
crpyr(Typa arxx roxoB. B xaxAoM xoJrMe MarHHTHoro noJrg npHcyrcrBylor urel<Tpnqecxfie roxn
npoTHBonorroxHLtx HanpaBneHHF. Oxx cxoHrIeHTpHpoBaHbr B cTpyrx, xoTopHe, xax npaBHro,
paccpeAoror{eHu no nepn$eprn xoJrMa nonr. CTpyxrypa roxoB B MarHHTHbrx xoJrMo( noAo6ra crpyr(T}rpe
ToxoB B oAlHoqHoM nerHe. BenHqHHa roka xaxoro-;rH6o onpeAeJreHHoro HanpaEJIeH,r, BHyrpH xonMa
nom qaue Bcero raxrtoqeHa B npeAenax (l+8).109 l, vro npruepHo Ha ABa nopsAxa MeHbure, qeM B

oAliHoqHoM nrrHe. CpeAHlie (no nJroqatrH Toxa AaHHoro 3Haka) flJrorHocrr{ ToxoB n 6oaruuxcrse cJryqaeB
cocraBr.qor I 00+?-00 A / xuZ.

ETECTRIC CURRENTS IN QUIET REGION ON THE SUN,by V.l . Abramenko, S.l, Gopasyuk
and M.B, Ogrr'. Verticdl electric currents inrhequiet atmosphcre of the Sun have been discovered. The struclure
ofthesecunentsis investigated. The electnc currents of opposite directions are present in each hump of the
magnetic field. They are concentrated in streams being as a rule located on the periphery of the feld hump.
The structure of currents in the magnctic hump is similar to that of a single sunspot. The current in. any given
direction inside the magnetic hump is usually evaluared within the range (l+8).109 A, what is of the order of
two smaller than in a single sunspot. In most cases the densities of such currents averaged over the area of
given current direction are 100-200A&m2.

BBeAcrrrre

Bnepntte enexTpHqecKne roKH B aKrHBHofr o6nacrn 6srrl4 srr.{},rcneHbr CeBepHbrM [1]
no AaHHbrM'. Ha6nloAeHHtr nonepeqHofi cocraBrflror{eri MarHHTHoro noJE.
HccaeAosatrnro crpyxTypbr roKoB B aKTIrBHblx o6nacrrx K HacrorrqeMy BpeMeHH
nocBrrrleHo AoBoJrbHo MHoro pa60r, (HanpHMep, t2-51). B qacrnocrH, s [5] 6urao
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noKa3aHo, r{To 3HaqHTe.IIbHar qacrb nonepeqHoro QorocQepnoro MaIHfiTHoro noJ'ls
e axtHaHora o6nacru o6ycnooleua BeprHKaJTbHbrMH ToKaMH, nporeKarculHMH Ha 3rHx
xe Bbrcorax, a nJroqaAb rpynflbr n.flTeH, corJtacHo [6], uerrgercx cnHxpoHrro c
H3MeHeHH qMH nnOTHOCTH 3neKTpHqeck14X TOKOB.

t{To Kacaerc.E HeBo3MyrrleHHbrx o6nacreft, To HMeprc, ToJlbKo yr(a3aH}.r-s Ha
I{arI4LIHe roxoB B MarHHTHbrx oJTeMeHTax t7l. 3ro cJreAyer H3 npucyrcrRr4r{
a3I4MyraJrbHbrx cocraBnflu{Hx BeKTopa Mar-HHTHoro norflrl cKopocrH, Koropbre 6br./u4

BbrqucJreHbr no na6lpAeHHflM npoAoJrr-,Hbrx cocraBJlqrour,rx. Beluqunbr a3r4MyraJrbHbrx
cocraBr.sroIl1ux MarHHTHoro noJl.a couracHo l7l 6ulu 3aKJrloqeHbr B rrpe,qenax 0- 16 l-c.
Kpove roro, Ha ocHoBaHHH aHanu3a Ha6nloAeHafr npoAonbHoro MarHHTHoro non.q
HeBO3MyuIeHHbrx O6nacreB no MrrorHNr cneKrpaJrbHbrM JtHHfl.qM s [8] 6Hr cAeJraH BbtBoA
o roM, t{TO B nepexoAHori odraer!/. $orocsepa-xpor',roc$epa AoJrxHbr reqb
3IeKTpHr.recKne ToKH.

OAnaxo [psMbrx pacLleroB, BbrnoJrHeHHbrx Ha ocHoBaHHH Ha6JrroAareJrbHbrx AaHHbrx,
Berrrr{EHbr roxoB B HeBo3MyqeHHbtx o6.nacrr{x Connqa H KoHXperHbrx HccJreAoMHHfi
I.rx crpyKTypbr Ao cux nop He 6rrno. Peurenne 3THx 3aAaLr H -rrBr4Jrocb qenbro AaHHori
pa6o-rbr.

Toqnocrr H3MepeHHfl nonepeqHbrx MarHHTHbrx nonefi Ha coBpeMeHHoM
TexHHqecKoM ypoBHe AoBonbHo HH3ka H He no3BoJTser H3Mepnrb Hx B cnoxofluurx
o6lacrgx. lloaror'.ly noxa Her Bo3MoxHocrn Bbrr{Hc;t.Rrb oJTeKTpHqeckHe roKE no
npflMbrM HadrwAernflru. Haun 6ur.na paspa6orana MeroAhKa onpeAe.neHHq crpyklypbr
I{ BeJIaqHHbt 3reKTpHr{ecKHx roKoB B aKTHBT{brx o6racrsx Ha ocHoBaHI4r,t
noTeHql!aJlbHoro noneper{Horo MarHHTHoro noJ'rr, BbrrrHc.rreHHoro no npogoluHofi
cocraBJrslorqeir, H a3r4M)rraM na6aro4aeuoro nonepeLrHoro noJrfl [91. AanunelZruee
pa3BHTHe aroro MeroAa 6rr.rro ocyulecrBneHo HaMH u [10], rAe noKa3aHo, r{To no
Ha6nmAeHHr{M npoAoJrlrHoro MarH14THoro norrfl H xpor'aocsepnuna llg-aoJroKoHr{aM
MoxHo noJIyqHTb HaAexHylo rnQopvar-1ulo 06 3neKTpHqecKHx roKax B aKTHBHbrx
o6racrqx. 3ry MeroAHKy Mbr npHMeHHnH H 3Aecb x HgyqeHuro roKoB B

HeBo3MyulerrHurx o6.nacrax na Co"n Hqe.

l.,n[alruue rra6lroqcnrli, naeroqura o6pa6orrn

B 1989 r. HaMH 6trra surnorHeHa cepr, na6nroAennfr HeBo3MyrrleHHbrx yqacrKoB
Connqa a6ansu IreHTpa AHcKa npx xopoueM H ycrorqHBoM Kaqecrae uao6paxenn.a.
Ha. ABor?HoM varuurorpaQe Eauennoro co.lHeqHoro TeJrecKona KAo
perncrpHpoBaJracb npoAonbHafl cocraBJrfluua.a MarHHrHoro noJrr to JTAHHA 1,52504
FeI c paspeIUeHHeM 1x4". flapaalerrbHo npoBoAnnocb KuHeMarorpaerpoBaHye gr1,1x

xe yqacrKoB B ryqax aunmu LIo Ha KopoHorpa0e KI--l c HII@ c nonocoltr
nponycKaHHs 0,S A. Aag naAexnoro coBMer{eHnfl yqacrKa sanucH MarHHTHoro nor.q
c Ho-crpyxrypaMz MarHnrorpaMMa BKrroqana He6onburyro aKTHBHyto o6nacrb, r4e
6ut.nn ro.nrxo flopbt H rv,erlKte n.flTHa. l-pynn c 6onuunr"ru nrrHaMH a6rlrgn err6panHurx
yqacTKoB ne 6uao.

,If-na nsyvenus.6u.nu B3.srbl Ha6nloAeHus 25.08. 1989 r. Pasuep nJrorrIaAKH cocraBJrfl-
er 150x200", a xoopAnHarH ee r{€HTpir: L=6o,5W,g= Ll,"ZN. flnn ucxnroqelafl
eQ$exra npoeKr.IHH [nou{aAKa 6sraa sur6pana a1nusn ueHTpa conHeqHoro AHcKa. llo
Ha6nIoAeHHtM Ha MarHHrorpaQe 6sua nocrpoeHa Kapra npoAonbHofi cocraBnrloueE
MarHHTHoro nolrq, pa3peueHne Koroporz paBHo 2x4". Ha pnc. I npHBeAeHa
$ororpa$r.rr Ho-crpyxrypur nsr6pannofi naou{aAxH, aHapnc.? - Kapra npoAonbHoro
MarHiHTHoro noil'{ AecJIeAyeMoro yqacrKa nroqaAr(H. IIo npo4onuHofi cocraBngrouefi
navu 6uaa Bblr{HcrleHa crpyKTypa nonepeqHoro noreHr{}4aJlbHoro METHHTHoT-o no"rr-a:

BeJTHqHHa H a3rMyrbt BeKropa Ul. veroa BbtqHcJreHHr usaoxen s Il I ].
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Prc. l. Ho-cTpyrTypa yqacrxa noBepxHocrl{ UoJrHrIa BoJrH3H rIeHTpa AHcxa 25.08.1989 r.
PaMxofi BHAeJIeHa o6racrb, Ha xoropof, npoBeAeHo H3MepeHHe npoAoJrbHofi cocraBrgtoqefi
MATHHTHOTO NOIC

Ha puc. 3 npuaegena Kapra a3HMyroB oo [oneper{Horo noreHuraJrbHoro noaa H],
KOTOpble BbtqHcrflrHcb B y3Jrax cerKH c pasMepoM flqefiKH 2x4" xaprrr npoAonbHoro
noa.a. Ha xapre a3HM)rroB qerKo BHAHa rpaHHrla BilHflHHfl aKTHBHofi o6aacrn Ha
crpyKrypy MarHHTHoro no.rn nrt6paHHoli nnoqa4xn. 3ro no3BoJrHJro HaM Bbr.qenxrb
Ty qacrb MarHHTorpaMMbr. Ha koropoltr Her BJrHflHH.fl aKTHBHOfi O6laCrn, T.e. Koropyp
MO)I(HO CqHTaTb OrHocrllleficr r( HeBo3MyuIeHHOfi arr,aocoepe. B AalunefiueM HMeHHO
Ha SToM HeBo3MyrrIeHHoM yqacrKe noBepxHoCTH ConHrIa npoBoAunocb H3yqeHHe
3neKTpHqecKHX TOKOB.

llo aHalornr c aKTHBHuun o6aacrxrrau Mbr cr{HTaeM, qro BoJroxoHr.Ia roHKofi
crp)rKTypbr xpouoc$epbr, Koropble BHAHbI na Ho-cnuuKax xaK TeMHbre o6pasoaanna,
onpeAer.sror opr{eHrar{Hrc r,tcrrHHoro noneper{Horo MarHHTHoro noJrfl 1l?1.
CoslvrelqeHlre, CHHMKII Ho-Crpyxrypbt c KapTOfi npoAonbH6r6 MaTHHTHOTO non.fl r,t

KapTofi aSHMyTOB nonepeqHoro noTeHr-IHa[bHoro nor.fl Aauro HaM Bo3MoXHOCTb
ycTaHoBHTr, HanpaBneHue MaTHHTHOTO nOJrfl B BOJTOKOHT{aX. opnenrauun cavlrx
BOnOKOHeLI nO3BOJIHJIa OnpeAenHTb a3HMyTbr HCTITHHO|O nonepeqHoro MarHHTHoro
noar. K coxaJreHrro, HaM He yAanocb onpeAenuTb opneHrarluro BonoKoHer.I B KaxAoM
y3ne ceTr(r.r c pa3MepoM nqefixn 2x4". noSTOMy a3HMyTbl BO.rrOKOHerI (a 3aTeM H TOKr.)
onpeAenrnHcb no 6oaee peAKofi cerKe c qqelixofi 4x4". Pacnonatafl AaHHbIMH o
BeJII,tqlrHe noTeHuHaurbHoro nonepeqHoro MarHHTHoro noJrr H- a3HMyTaMH
HcrHHHoro nonepeqHoro IIonfl, Mbr BbrqHcJrnJrH 3rekrpHr{ecKHe roKH. Kapra
nJroTHocTH TOXOB npeAcTaBnena na pnc. 4.

;
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flr, lo

PHc. 2. Kapra npoAonbHoro MarHHTHoro yqacrka noJrg noBepxHocfi CorHqa, BbtAeJIeHHoro paMKoff HapHc. I
Htorunul,.. npoBeAeHbr ueper 0,15,+15,+30,+100,+400,1g00 Fc. Cn.nouxrruu nflHusitlt BbrAerreHbto6racrr S-no.nepHocrx, nyHkirpou ; N-no;rrpHocrr
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jr, frlrnr

PHc. il. Kapra nJrorlrocrx roxoB yqacrxa, He noABepxeHHoro BJTHSHHD axrHBHofi o6lacrn {cM. pHc. 3)

Cn;roExuux ltSorHHHfiMr BHAeJIeHU O6laCrx c ToxOM, HanpaBIeHHLlM BBepx, nyHKrlPHqY!
u3oJrHHHrMl{ - ofnacr5 c roxoM, HanpaBJreHHbrM BHH3. H3orIHHHx nfore4exu qepes 0, tl00; +200, +500

A/xu2. CnlourHbtMlt xHpHblMH JTHHHTMH RbrAe.,reHH xorMu MarHHTHoro noJln. t{ncrla coorBercrByor
HoMepaM xoJIMoB B Ta6JIHIIe

' 2. Pcrynnratri

Cpanneune KapT MaTHHTHOTO rIons H nJrOTHocrH BepTHKanbHbrx TOKOB noKa3HBaer,
qro, KaK H B aKTHBHbIX o6racrsx, crpyKTypbl 3neMeHToB MaTHHTHOTO nOrA U TOKOB

CyqeCTBeHHO pi3JrHrraloTCe: cTpyKTypa ToKoB 6Olee MeJIKOMaCurTa6Ha. Ona
noxa3blBaeT HiurHqHe oTAeJrbHbrx SneMeHToB TOKOB pa3Hbrx HanpaBneHHfi enyrpu
MATHHTHOTO XO'IMA. 3TO CAHACTCJIbCTBYCT O TOM, T{TO TOKOBbIE NETJIH HMEOT UHYlo NO

cpaBHeHuK) c noJreM npocrpaHcrBeHHylo KoHoilrypaqHn.
Crpyxrypa ror(oB B MarHHTHbrx xoJrMax npHMepHo oAxHaKoBa HesaBHcliMo HH or

I4X pa3MepoB, HH oT BeJIHr.lHHbl MaKcHMarbHor HanpflxeHHocrh noJlfl B HHx. oHa
HanoMr,rHaeT cTpyKTypy SIeMeHroB ToKoB B yHHnontpHblx ntrHax. nphBeAeHHylo B

[l, 3]. Taxoe cxoAcrBo roBophT o roM, r.tro crpyKTypa MarHHTHoro noJr.a Bo Bcex
MarHHTHbrx SJreMeHTax npHMepHo oAHHaKoBa 14 noAo6Ha crpyKType noJL B

oAraHor{HoM nlTHe. Hs aroro cneAyer, qro Ha ocHoBaHI,tH H3yqeHHfl crpyKTypbl roKoB
MOXHO KOCBeHHO nonyqHTb HHSOpMaqHIO O CTpyKrype MarHHTHoro noJls.

Ats AerataHoro H3yqeHxf, iiaMu' 6rrru sscrul Bce xoJIMbt MarHuTnoro no,Il.fl, B

KOTOpbTX HanpfxeHHocrb npoAonbHoro noJL npeBbluJaJla l0 I-c H Koropble
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flpeBocxoAH"rrH no pa3Mepy sLreiKy 4x4". KoHTyp xonMoB npoBoAfincg no H3Q,rthltHH
5 I-c. Bcero B paccMarpusaevofi HeBo3MyuleHuofr o6racru 6rrlo BbrAeneHo 30 raxux
xo..qMoB. Kax rrpannlo, B KaxAoM xoJrMe no.nfl HMelorcs o6lacru c roKaMH BcrpeqHblx
|ranpaBJreHHfi. B nexoropbtx xonMax cMeHa 3HaKa roKa npoHcxoAHT o,qurr pa3, Ho B

doruruuHcrse cnyqaeB B xoJrMax Ha6aroAaercn 6orsue AByx 3reMeHToB c roKaMH
npolnBononoxHoro 3HaKa. Jlntr.us cMeHbt 3HaKa roKa BHyrpH xoJrMa BcerAa
frpox oltHT rrepe3 Maxcx MyM Hallpfl xeHHocrH MarHHrH OrO rrojrs.

BHy'rpu MarHHTHoro 3lreMeHTa roKH cKoHlleHTpHpoBaHbr B BHAe orAeJrbHbrx crpyfr
BcrpeqHbrx HanpaBneHHfr. Taxux crpyfi, KaK npaBHno, HecKoJrbKo, npHqeM oHH
o6sgareJruHo paccpeAoroqeHbr no nepNSepHH xonMa. HaAo orMerrTb, r{To BHe
BblAeJteHHbrx xoJtMoB nojrr roxe TeKyr ToKH, cpaBHHMbre no BeJrHqHHe c ToKaMH
EHyTpH XOTTMOB.

Ko.nuqecrgeHHbre xapaKTepucrHxu MatHHTHoro noJrs h JneKTprqecKux rokoB B

ubrAe.rreHHbrx MarHHTHbrx 3JteMeHrax npHBeAeHbl s ra6.nlaue. B 1-v cron6Ue AaHbr
HoMepa xoJrMoB MarHHTl.roFo nonr, orMeqeHHbrx Ha pHc. 4; eo Z-u - BeJrHqHHa
MaTHHTHOTO [TOTOK?; S 3-r,r - MaKChMarrbHa, HanpsxeHHocTb MarHHTHoro noJI,
Ilr^^*; s 4-t\4 - Be.nHqHHa nonHoro 3JreKTpHqeckoro roKa, HanpaBreHHoro aaepx,l*; e

5-v - BeJrHqHHa norHoro roKa, HanpaBneHHoro sHHs, / 
-(l*H /,. eurqNcJreH;.;- A1s

KaxAoro xoJrMa, orpaHHr{eHHoro H3onHHuefi 5 I-c); s 6-v - cpeAHHe 3HaqeHH,
nnorHocrH ToKoB, HanpaB.rreHHbrx BBepx, j*; a7-w - cpeAHHe 3HaqeHHq nrrorHocrH
TOKCIB, HanpaBneHHbrx BHH3, J-; s 8-r'a - Be.rrHqHHa pe3ynbrHpyloqero roxa (/* + /_).

.Aita-nxg AarrHbrx, npHBeAeHHbrx n ra6ltqe, noKa3aJr.
1. B xoar"rax noaq c 66ruuuM MaTHHTHbTM noroKoM, KaK npaBHno, n.rrorHocrb roKoB

gbtille 14 TokH cH.[bHee.
2. Qerr,r 6olsure MaKCHMarrbHaq HanpqxeHHocrb no.n, xoJrMa, TeM cr.rrbHee B HeM

roxn. B [13] npr H3yqeHHH o6qero norrnColnqa6sraonoKa3aHo, qro MarHHTHr,r]i
noToK B KaxAoM orAeJrbHoM 3reMeHTe noJIe 3aBHCHT KaK or MaKcHManbrrofr
HarrpsxeHHocrr4, TaK H or pa3Mepa nnouaAKu, T.e. Moryr 6srru a.neuenrur c 6o.nuuor.:r
HanprxeHHobrurc ncrr, Ho Marori nnouIaAH, r nao6opor. Hs eroro cJteAyer, qro
cBfl3b roKoB c MaTHHTHbIM nOTOKOM ne rOX4eCrBeHHa CBq3H TOKa C MaKCHMarbHOfr
Hanp.r{xeHHocTbK} nonq.

3. Cyvvapnag r,ert\tytta roKa oAHoro HanpaB./-reHHs BHyrpH xoJrMa nolrq B

6oauuHHcrse cryqaeB (1+8).1Q1 A. B oqenu peAKHx cnyqarx oHa Aocrnraer 3HaqeHHq
5. l0l0 A. Oruerru, qro B nqrHe Be.nrqHHa roKa oAHoro 3HaKa cocraBrrqer -1012 A.

4. Cpe4nnn no nnouIaAU (3aHsrori ToKoM AaHHoto HanpaBrreH14q) Be.nHqHHa
n.[oTHocTH TOr(OB B MarHh',rHOM 3JreMeHTe qaUIe BCerO HaXOAHTC' B rrpeAenax
100-200 A/xr'.r2.

5. Hara6onee BeporrHa.E BeJ'rHqHHa roKa B or4erunori crpye (4+7).1As A. B ro xe
BpeMfl B n.srr{e oHa cocraBnqer -1011 A [11.

6. Ha ast4eleHHoM HeBo3Myr.IleHHoM yqacrKe Her paBeHcrBa MarHHTHbrx noroKoB.
Ilorox S-noarpnocrn, Koropas .aBrqercq BeAyr{erl B ceBepHoM rronyurapnH, Ha 53X
npeBbru.raer norox N-nonfl pHocrH.

7. BurqncaeHHbrE no 3ToMy xe yqacrxy cyMMapHbrli 'roK, HanpaBreHHbrlz BHH3,
oxasancr{ na Ll7( BbtIUe cyMMapHoro roKa, HanpaBJreHHoro BBepx. OAHaxo ecJrH B3qrb
ypoBeHb flJlorHocrH ToKoB Ha 3rraqeHHH 100 A/xruz, To pa3nxqre B cyMMapHbrx rokax
yMeHbruaercs Aa 8%. Ceil.{ac rpyAHo cKa3arb, uev o6yc.noBJreHo aro pa3rnque B

cyMMapHbrx ToKax npoTHBono,[oxHoro 3HaKa, ecJrH hMeTb B B]tAy, qro s axrHguorl
<r6racru oHo He npeBocxoAHr Z% 19-111. /,

8. Pa.e6ananc roKoB B xorMax noJrfl He 3aBhcaT or MaKcHMa,rrbHoli Harrp.ffxeHHocru
norr{ B aiax. Ll'ro Kacaerc.a cnasu pas6araHca roKoB c Mar}r}4THbrM noroKoM, To ec.nH
3Ta CfJrrSb H HMeercfl, To oHa nposBH.nacb y Hac nHUb B BHAe crra6ofi T€H,Il€Hrlr,tI4:
BO3MOXHO, C pOCTOM MaTHHTHOTO nOTOKa B XO.DMaX yBerHr{HBaeTCfl pa3HOCTb rOKOB
Bcrpel{Hbtx HanpaBneHHfi. CneAyer orMernTb, r{To npx Bblr{HcJreHHH par6ananca

I34



XapaxrepNcrxxx Marn[,rtroro [or.s H sJrcxrprrqccKxx roxoB

I
)
3

4

5

6

7

8

9

10

ll
t2
t3
t4
l5
t6
t7
l8
19

2A

2t
')',

23

24

25

26

n
28

29

30

-13
-18

15

75

t7

-12
-18
-28
20

27

17

43

-21
13

-21
-14
20

l3
l5

-73
80

44

-51

-63
-14
l8

-13
15

-35

0

3,2
6,4
3,8

1,6

3,9
<)
t,5

1,2

8,6
1,8

7,3

3,7
1,5

J,J

4,7

8,1

1,0

5,2
3 6,0
27,0
3,2
7,4
0,4
9,8
'l,0
'l 1

2,9
4,2
l9,l

-1,9
-2,9
-4,7
-25,4
-6,8
-0,5
-5,7
-6, I

-7,9
-8,2
-5,0
-12,4
-5, I
-0,8
-2,o
-5,8
-o,2
-1,5
-1,3
-51 ,0

-il,4
-ll,r
-6,8
- 13,5

-5,5
-7,1

0

-1,5
0

-27,8

0

189

t07
148

62

151

202
t4l
7t
r99
t02
284
145
88

77

138

189

60

305
524
524
122

216
u

285
271

127

113

242
278

-113
-68
-l l0
-269
-1 58

-58
-166
-t42
-230
-160
-147
-244
-l 98

-88
-l l9
-l l3
-20
-59
-74
-4U
-330
-322
-t57
-157
-159
-205

0

-86
0

-359

-o,42
-1,t2
1,50
4,20
1,06

-0,62
-1,00
-1,46
0,70
1,80

0,1 I
1,97

-t,26
0,53

- 1,10

-1,62
1,20
0,65
0,4 8

-9,3 8

1'11
1,84

-2,7 4

-2,O5
-3,95
-0,8 1

0,43

-0,61
0,34
a 1a

- 1,9

0,3
1,7

-21,6
_<,
3,4
j0,5
1,2

-6,7
o'4

-3,2
-5, l
-t,4
0,7

1,3

-1,1
7,9

-0,5
3,9

- 15,0
15,6

-7,9
0,6

- 13,1

4,3

-0, I
3,3
1,4

4,2

-8,7

TOKOB, OTHOC'{I{I4XC'{ K AAHHOMY XO.IIMY NOJI.E,BO3MCIXI{O, HAAO UCJTLTKOM YT{HTbIBATb,
3.rreMeHTbr roKoB, Koropbre nonaAalor Ha tpaHHqbt xoJrMa norr. OAHaKo npH HaueM
pa3perrreHHH(4x4"),6nrsocru xo.rrMoB {:roJrflvt paccro.sHHffx MexAy oJleMeHTaMH norr{,
cpaBIrHMblMH c 3.IIeMeHTaMH ToKa, TaKafl 3aAaLta oka3aJ.tacb oqeHb npodneMaTHqHofi.
llosrovy, qro6ut H36exarb yKa3aHFIbrx rpygrrocrer?, Mbr Bbrrrr4cnunu roKr4 BHy.r.pH
rpaHHUbr Mat-HHTHoro xorrMa, BbtAenerrHoFo H3o.nHHHeii S fb.

9. llolapnocTb MarHHTHoro no,[, ]Je B.nr4rrel na pas6aranc roKoB B xoJrMax norr.
nrq xorvos S-no.napnocrr B 8 cly.14e1 rr 15 pesynurapyroulnfi no xo1My ToK
HanpaBneH BHH3. An.q xo.rrMoB N-nonnpuocru s7 cnyqaqx as l5 rox raKxe reqer
sHus. B qenoM, pe3ynbrnpyloltlhli ToK B 3JreMeHTax nonJ{ paBHoBeposrHo HanpaBneH
KaK no noJflo, TaK H npo-]'hB nons.

B l7l 6unn Bbtq[4cJleHbt a3nMyrairbHbre cocraBnrrcrllge MarHHTHofo flonfl B
orAeJIbHbrX 3JreMeHTaX non.q, ycpeAHeHHbte no a3HMyry. IIo nl.rr,.r MoxHo oueHHTr,
pe3ynbrnpyroulafi rox, T.e. npeo6naAalouvro qacrb .roKa, HMeroqylo onpeAeneHHoe
HanpaBJreHHe. 14cnonb3yfl pe3ynbrarlr [7] H npeAnoJroxHB, r1ro 3JreMeHT noJrr{
npeAcraBJlfler co6ofi UH,IIHHAp c paBHoMepHo pacnpeAe.rreHHbrM rro HeMy roKoM, Mbr
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BbrqucJrHJlr,l BerHqHHy p$ynbTHpyloqero 3neKTpHqecKoro ToKa I{ ero nnoTHocrb B

S"rreMeHTe nong. TaKHe BbtqHCJIeHxg noKa&lJl?r, I{TO BeIHr{HHa TOKa 3aKJIlOqeHa B

EpeAenax (0+2,4).1010 A, a nnorHocrb ero B cpeArreM paBHa (0-r-6)'102 A./xua'
Cparnuuaa 3TH 3HaqeHHs TOKOB C BeIHr{HHaMH pe3yJIbTHpylOIUHx TOKOB,

npHtseAelrHbtMH B Ta6nHqe (cTon6eq 8), vsr suA14t4 I4x npeKpacHoe coorBercrBHe. HraK,

BEJIHI.IKTTIbI PC3YNbTHPYIqUIHX TOKOB B MATHUTHbTX }JIEMEHTAX, BbIqHCJIEHHbIE

pa3nxqHbrMH MeroAaMH Ha OCHoBaHHH coBepueHHo pa3Hblx Ha6nIoAareJrbHblx

AaHHbtx, HaxOAflrCfl B OqeHb xOpOUIeM COr;IaCHH. KpOMe TOrO, KaK Mbl BHAeJIH,

crpyxrypa roKoB BHyrpH MarHHrHQro xoJIMa npaKrHqecKH HAeHTHqHa crpyKrype
TOKOB B nflTHe (OCO6ensO OALIHOqHOM). O6a oTH $aKTa rOBOptT O peaJIbHoCTH

nolyqeHHblx HaMH pBynbraToB.

3. Bl,looAt l

l. IlpegnoxeHHaq HaMH B 19, 10] MeroAr4r(a BbrqHcJIeHHs SJIexrpHqecKI4x roKoB Ha

OCHOB; AaHllbtx Ha6IpAeHHfi H, - xOtunOHeHTbl MaTHHTHOTO nOJL H l/o-Crpyxrypu
xpoMocsepbt AaeT BnoJlHe HaAexHylo nnQopuauup o BerHqvBe h cTpyKType

oneKTpHr{ecgHx roKoB He roJrbKo B aKTHBHbrx, Ho t4 B ,HeBo3M}rqeHHblx o6aacrsx na

COlrrUe. B naCrOnulee BpeMs fIeT BOSMOyHOCTH npOBOAHTb npflMHe HSMepeHHr{

nonepeqHoro nor.H B cnoKorHbrx o6nacrqx. Iloerovy npeAnaraeMblfr MeroII

sBrflercfl noKa eAHHCTBeHHbIM, cnoco6HblM Aarb AocToBepHylo nHsopvaunn o6

SreKTp[r{ecKHx roKax B HeBo3Myl{eHHofi arMocsepe coaHI{a'
?. B KaxAoM xoJIMe MarHHTHoro noJIfl HeBo3MylIIeHHoR o6racru Tel(yr

3neKTpEqecKH e roxH npoTHBonoJrox Hblx HanpaBneHH Ii'
3. 3rn roxn cKoHqeHrpHpoBaHbl B crpyJ{x, KOrOpHe, Kax npaBHno, paccpeAoroqeHbl

nO HepHOepHH xOJ-lMa n6Jrfl. HaH{Onee BepoqTHa BerlHtIHHa rOKa B OTAenbHOfi Crpye

cocraBJlqer (4+7)'101 A.
4. llnnns CMeHH 3HaKa TOKa BHyTpH xonMa npOxOAUT rrepe3 MaKcHLtaJIbHOe

3HaqeHre HanprxeHHOCTH BepTHKaJ',lbHoro MaTHITHOTO nOJIs'

5. Cynauapnaa BeJrptrrHHa TOKa OAHOTo HanpaBJIeHHfl BHyTpH XonMa flottfl
3aKrrror{eHa B npeAenax (1+8)'109 A, n rruu B OqeHb peAKHx Cnyr'laflx o-Ha Moxer

Aocrr4r'arb 3Har.reHr4x 5.10i0 l; cpeAHI4e n1orHocrtl roKoR - (100+200) A/xuz.
6. Crpyxrypa E BenHq,|Ha TOKOB He saBuceT oT sHaKa MaTHHTHOTo noJlq.

T.Ben:Hqu1a TOxa OAHOTO 3HaKa BHyTpt'l xOJIMa nOI,l B CpeAHeM paCTeT C pOCTOM

MaKCuMaJIbHOR HanpffxeHHocTl,t H MaTHHTHOTO nOTOKa B SJIeMeHTe nOJL.

8. Crpyxrypa TOKOB, a cJIeAoBaTeJTbHo, H C'rpyKTypa MaTHHTHOTO nOJI.fl B

MarHrTHbtx xoJIMax noIHOCTbIO COOTBeTCTByToT cTpyKType ToKoB u troJrfl B

OA1HOTIHOM n.aTHe. tlO npu SToM CyMMapHas BeJIHqHHa TOxa OAHOTO 3HaKa B

MaTHHTHOM xOJIMe npHMepHo Ha ABa nopflAKa HHxe, qeM B nqTHe'

Ilpnnocnu 6aaro4apnocrb JI.f. Kaprauooofi 3a npeAocTaRJIeHHe Ho -cuntuxoa.' u

yr{acrne B o6cyxAeHyrd pa6orb[ n H.H. [UensKHHofi 3a floMoqb B noAroroBKe pHcyHKoB
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ABI,IXEHI,Ifl BEIIIECTBA B APOIIHbIX BOJIOK}IAX
HA AHCKE COJIIIUA

Jtr.!-. Kapraruoua

Hsytla.nacl nyqeBbte ckopocl'H ABHxelrHrl BeqecrBa B r,4nHH //o s4onu apoqHt,lx BoJror(oH,

p,acnonoxeHH6rx s6aHsx r{eHTpa AHcKa conHqa. noKa3r}iio:
l. .(na apovxux BoJtot(oH xapax'repHo creKaHHe BeulecrBa or BepuHHbr BoloKHa x ero ocHoBaHHrr\, H

onlloBpeMeHHo noAbeM Bcefi apxH.
2. B MoMeHru BcnbrueK H nospqaHxfl Ha6.[oAaercq cxaqxoodlrasuoe yMeHbueHxe cxopocrH onycxa]{Hs

ra3a B ocHoBiIHHcx BoroKoH npH yBeJIHlIeHilH cKopocrH noAl,eMa Bcero BoJroKHa. B rreko'r'opbtx cnyqarx
ckopocTb onyckaHHg BeUecTBa npa6luxaercl x Hynlo Ha'totrt (oHqe Bo.rrokHa, koTopbtn ,exHT B o6.racrH
6olee c.na6oro ManHHTHCrro nors, HHorAa onyckaHae ra3a cMeHcercq 3Aecb ero noAbeMoM.

3. [IossreHxro apoqHbrx BoJrokoH npeAuecrByer HHTeHcHBHbrfi noAbeM ra3a.

MOT'IONS IN'I'HE AITCH ITILAMEN'I'S IN'l'HIt SOLAR DISK,by L.G. Karrashovc. lladial
velocities in the /y'o line in thc arch filaments, situatcd near solar disk ccntre have been studred. It is shown:

l.'l'he matter flows down from the top of arch filament to it for:tpoints, a[ the same time the filarnenr is
ascending as a whole.

2. At the flares or brightcnings developrnent, dcscending gas velocity on lhe footpoints of arch filarncnrs
is decreasing and asccnding [ilament velocit.y is increasing. In some cases on those ends of filament that lay
in the region with weakcr magnetic fields dcscending gas velocity is approaching zero, and sometimes thc
sign of velocity is changcd. IJeforc arch iilament appcarence strong gas asccnd is bcing observcd.

f,iocgcrlrre

Axrnonyn o6nacrb MoxHo npeAcraBuTb KaK coBoKynHocrb MarHHTHbrx apor< H

neTeJ'rb. cnpaee4auaocTb TaKofo yTBepxAeHHq AoKa3brBarcT cHhMKH cOlUqa A

peHTTeHoBCKOM H yJrbTpaQhoneToBoM yqacTKax cneKTpa, a raKxe B ru{tltl Il s.
HsyveHue npoqeccoB, npokrcxoAsrt1nx B aKTHBHoil o6lacrn, cBoAHTcq, -r-aKhM

o6pa3oM, K aHanu3y Susrxr apoqHbrx H nere.rrbHbrx cHcreM. Boluuoe 3HaqeHxe HMeer
HCCJIeAOBaHHe ABHxeHHq BeUeCTBa B 3THx O6paaOeanraflx, a TaKxe H3MeHeHHli
xapaKTepa ABVx.eHHh B HHX CO BpeMeHeM H CO BCnbtuKaMH.

Havn npoaoAuTc, H3yqeHHe nyqeBbrx cKopocrefi ABt4x.eHl4h ra3a B apoqHbtx
Bo.noKr{ax aKTHBHbTX O6nacTefi 'n tnHv,vl ll,r. Ha phc. 1 npHBeAeHbt 3cKh3br hccJre-
AyeMbrx Bo/roKoH. Apounsre Bo.noKHa Ha AHcKe coanua - 3To reMHbte o6pa3oBaHHr,
oTIHqaDqHec.q or ApyrHx xpoMoc+epHbtx Bo,noKoHeu 6d.rruuyrv KoHTpacToM H

HecKorlbKo 6oluttttztar pa3MepaMH. O6r,rqno apoqHbre BoJroKr-ra o6pa3ylor cHcreMbt,
cocTorqHe H3 HeckoJrbK[x napanile,rlbHbrx Bo.rroKoH (cM. pHC. I a, a, r). cHCTeMbr
apoqHbrx Bp.rroKorr H3yqanHcb MHorHMh aBTopaMH t1-101. Bnepnure 3ToT THn
xpoMocQepHbrx o6pa3o B,aHVii 6srr esr4ereH BpyUeKoM t1-21. On xe Aan HM H3BecrHoe
Bo BceM Mvpe HasBaHtie AFS (Arc filaments system). Csor4vn koHUaMH AFS o6r,rqno
np,jMbrKaoT K nJ{THaM, nopaM HnH QJroKKy.[aM c MaI-HHTHbTMH nOJtflMVl npOTHBO-
noJloxl{brx no/rrpHocTefr. Cor,racno [9] ocHosaHNa AFS voryT HaxoAHTbcs B o6nacrH
TOHKOCrpyKTypr-rbrx MafFlH'rHblx norefi cMeuaHHbrx nonrpHocTefi. capr Qar<r
rloqB.neHHq AFS rra Corrrrr{e flBnfle'rcs npH3HakoM pa3BHTH.q B AaHHoM Mecre HoBoro
MaTHHTHOI-O nOTOKa, pOxAeHHr{ MOnOAOfi aKTHBHOfr O6raCTH.

freuxenua BeqecrBa B apoqHblx Bo.noKHax HccneAylorcr{ HaMu nyreM nocrpoeHH,
KpHB[,rX H3MeHeHHfi nyqeBofi CKOpOCTH B ]THHHH I/o AgCrAl HX OCH. AHanarupyerCq
xapaKTep H3MeHeHHrtr 3THX l(pHBbrx co BpeMeHeM H npH BCnbruJKaX.
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L. Ha6.rrroRerrrfl rr o6pa6orra

Ha6arcAexug 6ulr npoeeAeHbr Ha BHe3arMeHHoM KopoHorpa$e (KI--z) KpbrMcKofi
acrpoQasrvecKoft o6cepaaropau e 1988-1989 rr. Arar'aerp nso6paxenr,rn Cornqa na
uIeJ-rH cneKTporpaSa cocraBJrrrr 180 uu. [IolyveHu cneKTporpaMMbr B o6nac-rr rLtHvtH
H,, c flxcnepcuefi 1,08; 1,73 n 3,0 rraru/A npu pa3Mepe BxoAHofi r{errH cneKrporpa$a
0,8x100". OgnonperuenHo co cnexrpov SororpaSnponaaocu uso6paxenne Colnua Ha
uIeJrH cnexrporpaSa vepes Ho-Snnbrp (B r{eHrpe rvtvtr) Hso6paxenne AFS
c(aHHpoBanocb nonepex rqeJrr cnexTporpaQa. llpr,r groM cHxManHcb cneKrporpaMMbl
no BceItr Ar'ure BoJroKoH c npoMex)mxou 2-5". Creuxa oAHori ceptn cneKTporpaMM
RAonb BoJroKoH Anvnacr; npnMepHo 30 c. HHrepaa, MexAy 6anxafiurr',ru rro BpeMerru
cepil-qMr4 cocraBJrsJ'r or HecKoJrbKHx,ceKyHA Ao HecKoJrbKHx Mr,!H)ru. Ha6anAeHn.s
xax4ofi rs orr6pannurx AFS aerucu B Ter{eHHe 1-4 .{. B o6qefr cJroxHocrn
Ha6lrcAa.nocu -20 AFS, pacronoxeHHurx a6rr.r3u rreHrpa AHcKa Coanqa ( 0 = 10+30").

Aaq xaxAoro r4ccne.qyeMoro apoqHoro BoJroKHa 6srnN onpeAeJreHbr ryqeBbre
cKopocrn B rvlHwu ll o no acer'r aur6paHHbrM cepxsM cneKTporpaMM. BelnquHa
nyqeBofi cKopocrn onpeAen.slacb no cABHry qeHTpa r.Hxecru KoHTypa F/o a uecre
BoJrrokHa orHocureJrbHo qeHTpa /y'o n coceAHHx yqacrKax MeHee eosuyqennoi
xpovocQepsr. Hsvepennfl cABHroB Jtvtnrn npoBoAHJrHcb BH3yanbHo Ha KoopAHHarHo-
H3MepHTe.rrbnov npr6ope h4HP-12. CpeAHexeaAparrqecka.n oula6xa onpeAeneHHs
cKopocrei cocraBnrna o6urqno + (0,1-0;6) xu/c n peAKo - oKoJro + 1,0 xvlc.

2. Pc:yru,'rarr,r

Ilpocvorp cneKTporparrv r QururporpaMM noKasalr, r-rro Bo MHorrx cyulecr-
BoBaBUax H BHoBb o6pasoeaarunxcs AFS nponcxoAr4nH ynopqAor{eHHbre {BHX€HHe:
BerrecrBo nra6o nepereKaJro or oAHoro KoHrra K ApyroMy, au6o crexaao or cepeAHHbr
Bo.noKoH K ero ocHoBaHHrM. Taxoi xapaKTep 4auxenrfi B apoqHbrx BoJroKHax H

xpovocQepHbrx BoJroxonqax na6nroAarcs H paHee I1 ,2,6,71, s roi'a qlcre nar'tr [8].
B ro xe BpeM.s cneAyer orMerr4Tb, trro He Bo Bcex AFS r He Bo Bcex BoJroKBax

kaxAofi orAen bHotr AFS npor cx o Au Jtn raxue - I u6o yn opsAol{ eH H bre ABH xeH H.fl .

B nexoropslx AFS xapaxrep 4auxennfr B Bo,noxHax cHJrbHo H3MeH.qrcr co
BpeMeHeM H co BcnbruKaMH.

Hg scero uadnrcAatenbHoro v.arepnafia 6rrno oro6patr.o Alte Aeranr,Hor? o6pa6orxra
HecxorbKo nan6o.ree qerKnx BoJroKoH c xoporuo BbrpaxeHHbrMn AraxeHuflv,n
BerrlecrBa BAoJrb Hx ocu H c 6onbrxuMH cKopocr.sMH B ocHoBanusx * (20-30 KMlc). Ha
puc. I npneeAeHbr ecKn3br AFS, e cocraB Koropbrx BxoAuJtu HeKoropbre rs nsr6pannurx
BOJIOKOH.

Ase AFS pacnoJraranucb MexAy nHAHpyloulrMr4 H xBocroBbrMr nrrHaMH MoloAbrx
pa3BHBaloulrxc.s aKTprBHbrx o6nacreri (cM. pxc. 1 a, a). Tperuq cncreMa npxMbrKana orq-
HHMH ocrloBarvlflv,vl BoJroKoH K no.rryreHu KpynHoro nerHa pa3BuTofr axrusHofi o6-
racrrl, a ApyrhMH K MerKhM nopaM. Har6o,nee nolHo 6rr.nr rsyveHbr ABHxeHrfl Anl-
rpex coceAHHx apoqHbrx BoJloKoH, npHHaAnexaulEx oAHotr AFS, noxa:anHofr na
pxc. 1, r. B geyx Apyrhx AFS nccneaoBanocb no oAHoMy BonoKHy (cM. pHc. l, a, B).

Kpoue ororo, nyqeBbre cKopocrr paccMarpHBarucb eqe B AByx oAHHor{Hblx
apoqHbrx BoJroKHax. Ilepaoe r43 HHx nphMbrKaer oAHHM KoHuoM K MeJTKHM nopaM
ndlssr.r xpynHoro nqrHa (cM. pr4c. 1, d), eropoe - K TeHH oqeHb 6oauuoro nflTHa (cM.
pnc. 1,4;. nporHBonoJroxHbre KoHrIbr trrx BoJroKoH Jrexar B o6racrn cna6o Bo3My-
rqeHHofr xpor'roc@epur.

Paccuorpuu cHaqana ABHxeHH, ura3Mbr s AFS 02.07. 1988 r. (cM. pHc. 1, r). 3ra crc-
reva ua6apAanacb B TeqeHHe uaca. O6pa6oraHbr Ha6n$Aetus An, rpex nar6oree
qerKHx ee BonoKoH (cM. crpenKh Ha plc. |, r). Anfl KaxAoro BoJroKHa 6ur.nN nocrpo-
eHbr KpHBHe cKopocrefi no BceM HMercuIHMcq cepHsM cneKTporpauu. Hexoropbre H3
HHX NPHBEAEHbI HA PNC. ?, A_A, IIOKA&IHHbIC KPHBbIE NPEACTABNflIOT XAPAKTEP ABH-
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Pxc. l.3aprcoBxx apoqHux Bo;roxoH orHocHTerbHo nereH
CTperxaMH yxa3aHbr re BoJroxHa, B xoropbrx H3Mep.srxcb nyqeBue ckopocru. Oro(xyrrbr B Hx

ocHoBaHHcx 3amrpHxoBaHH, BcnHurxu 3allepqeHH. yxa3aHu Hanp.gxeHHocrH Her(oropbrx n-g'r'eH H nop.
tlrQpaur I u il o6orxaqeHH nporr{BonoJroxHbre ocHoBaHHe Bo:roxoH, a - 14.06.88 r.; d- 15.08.89 r.; B --
26.08.89 r.; r - 2.07.88 r.; ,( - 17.08.E9 u.

xeHurl B HccneAyeMbtx Bo.[oKHax B orAe.rrbHbre MoMeHTbl BpeMeHH. nlr pasnurx
BOJIOKOH [pHBeAeHO pa3.nl4qHoe qHCJTO KpHBbrX, B 3aBHCHMOCTH OT TO|O, KaK LlaC'rO

cKopocrH ABn)I(eHHil ra3a nperepneBa.rrH cyuecrBeHHbte H3MeHeHHri. CornacH o p4c. Z,
a-B npaKTHqeCKH Ha Bcex KpHBblx Ha6nroAaeTcq onycKaHHe BeulecTBa noqTr,t no BCeM

AnHHe BOJTOKOH, KpOMe He6OnbUiOrO yqaCTKa Or(OnO ero cepeAHHbr, r'Ae qacTo.
npoucxoAHT noAbeM co ckopocrgMti Ao 7 xv./c. Cxopocru onycKaHHn s 6oJrurur.iuclse
cnyqaeB [naBHo pacTeT oT BepuJHHbr BoJroKHa K er-O OCHOBaHHqM, rAe IOCTHTaeT,
30 xr'r/c. I-pa4uemru cKopocrn Ha yqacrKax BoJroKoH or BeprxuHbr Ao ocHoBaHHe

AoxoAqr go 2 u/c Ha KHJ,roMerp. Taxori xoI ryqeBbrx cKopocrefi BAorb Bo.rroKoH,
pacfloJroxeHHbrx B6nHoH ueHTpa AHcKa, MoxeruBHTbcr pe3ynbraroM creKaHhq
BerqecTBa oT BepuHHbr apKH K ee ocHoBaHHflM H oAHoBpeMeHHO nOA'beMOM
(onycKaHr,reM) Bcefi apKH c HeKoropofi cKopocTbro.

Coraacno xpuBbrM puc. Z, a-B xapaKTep ABHxeHHrl nra3Mbr 6nrn nau6olee cra-
6saunurr B BoJ'roKHe 2 (cM. pHc. 1, rn pnc. ?,6.8 reqeHHH qaca Ha6nrcAeHrfr cKopocrr.l
B o6oHx ocHoBaHHflx 3To, apKH H3MeH.qrHcr, noqrH cHHxpoHHo, no3ToMy Bce Kpr,rBbte
cxoxn MexAy co6ofi. B ocHoeaHlarx AByx Apyr-Hx BoJroKoH cKopocrr.r ABHxeHHs
BerrlecTBa npeTepneBiInH co BpeMeHeM pe3KHe H He BcerAa oAHoBpeMeHHbte nepenaAbt,
a Ha oAHoM Hs KoHrIoB cKopocrb HHorAa npn6nrlxa.nacb K Hynto (cM. pHc. 2, a,B).

Ang roro qro6br 3Bonpqurc .qBHxeHHR B AaHHbrx BoJroKHax MoxHo 6u"no
npocJreAnTb 6onee AeranbHo, 6brJru nocrpoeHbr KpHBHe HiMeHeHH.ff BernqHHrlr
nyqeBoE cKopocTH co BpeMeHeM oTAeJrbHo AJrfl BepruHHH H KaXAOFO OCHOBaHH"q
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Pxc. 2. KpHnste cxopocrerl AJl, BoJIol(oH l?l'2161,
3(B) 2.07.1988 r.

no ocu a6cl]rcc orJloxeHa AJIHHa BorloxoH B

cexyHAax 4yru. Ilo ocH opAHHar - 3Haqellu'i
nyqeBofi cxopocrn B xHJIoMerpax B c€klHll!;
0=ll. - yrjloBoe paccTonHHe BOTOKHa oT

qeHTpa AHcKa. uHQpaMH I U II o6oaHaqeHbl xollubl
BOJTOkHa B COOTBe'rCTB1.|H C pHC. l, r. S - txHpHHa

ueJrH cneKTporpaQa, tn - TOITHOCTb HaHeCeHHe

roqek no ocH a6cqHcc. Ocu y xpxarrx AJ1A 09lt28tn,

tDh48m,x I 0h03n pacnonoxeHa cnpaBa
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BoJrOKoH. llOlyuenntre KphBble rtpHBeAeHbl Ha p[4c. 3, a-a. (Kpr'raure Ha phc. 3,66atnu
yxe Ony6nHKOBaHbt HaMH paHee t8l.) Hs pacgMorpeHhn xoAa cKgpocreii Ha phc. 3,

a-B MOXIJO CAeIaTb CJreAyou{He BblBoAbl

B OCHOsaHHTx BCex Tpex BOIOKOn na6lrOAaeTce TOJItKO OnyCKaHHe, a B BepuHHax

npeHMyUeCTBeHHO noAbeM ra3a. CpeAHsq CKOpOCTb Ha KOHUax BO.4OKoH

ccicraBrser - + (15+40) KM/c, a B cepeArHax - oxolo -(l+3) KM/C. CKOpOcTH B

ocHoBaHHsx H BepuHHax apoK nperepneBamT cyLuecrBeHHble H3MeHeHHq co
BpeMeHeM. 3rn ngveHeHre HOCffT npeHMyuIeCTBeHHO CKaqKOO6pa3Hbltr xapaKTep.

AvnnnryAsr KOne6aHhi Ha Tex KOHUax BOTOKOH, KOTOpble npHMblKaOT K naTHy,
3HaqHTerbHo HHxe, LleM Ha npoTHBononoxHbrx, JIexauIHx B O6.[acrH MeJlKHx nop. B

cryqae BonoKoH 1 u 3 3TH aMnrHTyAbl pa3nHtlaK,Tcq npHMepHo B 3 H Z pa3a

COOTBSTCTBeHHO. Ha pHC. 3, a-B uTphxaMH Ha OCH a6CI{HCC OTMeqeHbl MOMeHTbI

KpaTKOBpeMeHHblx (2-3 vyrn) ng.qpqaHHfi, Ha6nlOAaBuHxCe,B OAHOM vnv o6olx
OcHoBaHHsx AaHHbtx BoJrOKou, a TaKxe cy6BcnblueK, pa3BHBIxHxCff no6nH3ocTl't OT

cHcreMbr (cM. pHc. 1, r). KaK BrAHo Hs pHC 3, a-a, Bo BpeMt no.qpqaHH.s,.a raKxe B

MoMeHTbt Haqara BcnbrueK Ha6noAaercs, KaK npaBHlo, cKaqKoo6pasHoe yMeHbttleHHe

cKopOCTH OnyCKaHHq Ha OAHoM vlJlv O'Ofix kOHUax BonOKOH H BO3paCTaHHe CkOpOcTH

noAbeMa B Hx cepeAnHax. Hax6olee 3HaMeHareJrbHbte H3MeHeHI4q JtyqeBbtx

cKopocrefr npoHcxoAHnh B AaHHbtx BoJroxHax B cBa3h co BcnbtIJJXaMH. TaK, B BoJtoKHe"

2 ro aper'a.n BcnbtueK nporcxoAHnn aau6onee A.rrHTelbHbte cHHxpoHHble H3MeHeHHlt

cKopocTeltr B ero ocHoBaHlrex 14 BepIxHHe (cM. pxc. 34 nocne 09h45^',. B soloxHax 1 H 3

npg BcnbtuKax cKopocra 4auxenrV ra3a Ha KoHqax, pacnonoxeHHbrx B o6lacrr nop,
npn6tuxalucb r< HyJrro. Bo.noxno I ecxope nocne BcnbruJKH I4cqe3JIo. Botoxaa 2 u 3

HanporuB ycvlJrarncb, cra,nr 6onee reMHblMH, a cKopocrv Ha hx KoHuax BHoBb

BO3pOCnH.
Caegyer oTMeTHTb, qTO flpKOCTb H CrpyKTypa HgcreAyeMblx apoqHblx B9.IIOK6H

H3MeHrJraCb BO BpeMe BCnbtUeK TaKHM xe o6pa3oM, KaK 3To 6ullO OnrcaHO HaMh

panee[10-121.
Hrax, eclr cKopocrr B BepuhHax BonoKoH orHocnTb K ABHxeHho Bcetr apKh, To

creAyer cAenarb BbrBoA o ToM, qro AaHHbre apira nperuryuecrBeHHo noAHHMaoTcq,
npHqeM ABHxeHHe hx He paBHoMepHo. Ycxopexne nOAbeMa apollHblx BoJIoKorl

AOCTHrarcr 30 u/Cz. HnOr4a noAbeM BOIOKOH CMeHfleTCq KpaTKOBpeMeHHblM Hx

OnyCKaHHeM. Mouenrut BO3paCTaHHfl CKopocTh nOA'beMa apOK COBnaAaPT C

MOMeHTaMH yMeHbueHHs cKopocTh onycKaHHfl B Hx ocHoBaHHsx, a TaKxe c
floflpqaHH.RMH H BCnbluKaMh B npHreraDuHx yLiacrKax xpoMocsepsr' (qacrht{Ho
TaKHe BbrBOAtt 6urlr.r cAe.naHbt HaMH paHee [8]). Kax BHAHO H3 pHc. 3, a-a, xoA nyqeBoti
CKOpOCTH CO BpeMeHeM B ogltOBaHI,rsx H BepUHHax COCeAHHx BOJIOKOH A F S

coBepueHHo pa3nuqeH. 3ro pasaNvue MoxHo o6lqcHHru, HanpnMep, TeM, qro
coceAHr4e apKH B cHcreMe ABhralorcg He cHHxpoHHo.

Aalee paccMoTpHM ABHxeHHfl ra3a B HecKo.rrbKHx oTAeIbHblx apoqHblx BonoKHax.

Xapaxrep ABHxeHhi B 3THx BoJroKHax h3MeH9JIC, Bo BpeMf BcnblueK HacroJlbKo, qro
B O,qHOM H3 OCHOBaHHfi OnyCKaHHe BeuleCTBa HHOTAa CMeHfl.IIOCb ero nOAbeMOM.

PeSylsrarH H3MepeHHfr a nHge KphBblx CKOpOCTeE BAOnb sTHx BOJlol(OH Ant
HeKOTOpbrx xapakrepHblx MoMeHToB BpeMeHH npHBeAeHbl Ha pHc. 4, a-8.

Ha prC. 4, a nOxasaHbt KpHBbte CKOpOcTefi Anfl BoJlOKHa, H3O6paxeHHOrO Ha pHC. 1,

B. AHHaMHKa AaHHoro BoJroKHa paccMarpnBaercfl Ha nporrxeHlta npuMepHo 30 t''tnn,

B TeqeHHe Koropblx no6rh3ocrx or Hero pa3Bhnacb BcnbtuKa 6atta In rcv,. pl4c. 1, B). B

HaqanL,Hbtfi MoMeHT BpeMeHH Olh23-,3a HecKonbKo MHHyr Ao Haqara BcnbluIKh B 3ToM

BO71OKHS Ha6IloAanHCb THnHqHble AIr apoqHblx BOJIOKOH ABhxeHHs, EHM€HHO:B

cepeAHHe Bo.noKHa npoHcxoAHn noAbeM, a B ocHoBaHAflx - HHTeHCHBHOe OnycKaHhe

BeuIeCTBa. IIpu acnututxe Haqanacb nepecTpofiKa ABHxeHHfi B BO.rOKHe, B pe3ynl,TaTe

KoTopofi B ocHoBaHhH II cxopocrs cHaqajra ynana Ao Hynfl, a 3areM 3HaK ee cMeHh.Ilc'I

Ha npoTr4BonoJrtoxHbtfi (cM. pHc. 4, a,07h51^). K xoHqy BcnblulKH (07455-) B BolokHe
BoccraHoByrcq npexHHfi npeABcnbrueqHbrfi xapaKTep ABHxeHHfr ra3a. HHTepecHo
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oTMeTHTb, r{TO K 3TOMy MOMeHTy BeIhqHHa CKOpOCTh OnyCKaHHfl B OCHOBaHH9X
BoJIOKHa 3HaqHTeJIbHO npeBbrcHJra npeABcnbrueqHbre 3Hai{eHH, t4 Bo3poc.na c Z0 Ao
42-48 xvlc. CoraacHo pxc. 1, a xoneq II Aannoro BonoKHa npuMbtkaer K nsTHy c
HanprxeHHocrblo MarHhrHoro nora B 2 paza MeHbuer, qeM B ApyroM rrgTHe, K

KOTOpOMy npHMblKaeT KOHeq I. Ha OCHOsaHHH 3TOrO MO)I(HO npeAnoJroxhrb, qTo
KoHer.l BoJIoKHa, Ha KoropoM npoH3orxJa cMeHa HanpaBJreHHs ABHxeHHf nra3Mbl,
J'rexuT B o6racrH 6onee cna6btx rtonettr.

Cuena HanpaBJIeHH a gauxenuh Ha6rloAanacb H B cJreAyouleM oAHHoqHoM BoJroKHe,
npHMbrKaloqeM oAHHM KoHUoM K TeHH KpynHOrO neTHa (CM. pHC. l, a). 3ro BoJroKHo
6srao sHaqHTerbrro 6onee reMHbrM, qeM Apyrue BoroKoHqa cBepxnoJryl'eHd AaHHoro
n.srHa. Ha6lrcAenraA HaqanHcb npHMepHo 3a MHHyry Ao Haqa.na BcnbtuKH 6an[ta In, e
[arHe (CM. pHC. l, Al. X 3TOMy BpeMeHH B BoJTOKHe yxe npohcx OAvlJtO nepereKaHre Be-
u{eCTBa or ocHoBaHur, pacnonoxeHHoro e o6racrh HeBo3MyuleHHofi xpoMocQepst, a
nflTHo (cM. pxc. 4,6,05h07^). Cxopocrr ganxennft ra3a B ocriosaHNsx BoJloKoH
cocraBJItJIH no a6conrorHofi BerHt{Hae -20 xu/c. C pa3BhrHeM BcnbruKH BeqecrBo
nporonxaJro ABrrarbc, no BoJroKHy B ToM xe HanpaBnenrr,r (05All^).K KoHLly
BcnbruJKH, KaK H B npeAHAyrqeM cnyqae, xapaKTep AguxeHuil B BoJroKHe nepeMeHh.nc,
H ycraHoBuJrocb creKaHhe BeqecrBa or BepurHbr apKH K ee ocHoBaausu (05h25^).
Cxopocru onyckaHH-s ra3a Aocrxrana 30 xrr.t/c. [loAr,eM apKH npoHcxoAHn co
cKopocrbro oKono 3 xvlc (cM. pHc. 4,6,05h25\. gepes HecKoJrbKo MHHyr Bo.noKHo
Hcqe3Jro. Ero rcqesnoBeHhe Haqarocb c KoHrla, pacnonoxeHHoro B HeBo3MyuIeHHot
xpovocQepe (05h27^).

Kpafiue HeycrorlqHBur 6urrr.l ABHxeHhe B ApyroM BoroKHe (cM. pHC. l, 6 u pnc 4, e).
Ha puc. 4, BnphBeAeHbl Kp14Bbre cKopocrefi Alq HeKoropbrx xapaKTepHbrx MoMeHToB B
TeqeHHe -30 Vflan. B SrO BpeMs cHaqa.na npoHcxoAHnA MeJlKHe norpqaHHR B

orAaJIeHrlblx pafioHax AaHHofi aKTHBHori o6aacrn, a 3areM pa3BHBaracb BcnbtuKa
6anta /n a nenocpeAcrBeHHofr ttulocru or BonoKHa (cM. phc. l, 6. KaK BHAHo Ha pHc.
4, a e loh23* B Bo.noKHe na6arugarca noA beM ra3a no acefi ero ArHHe co ckopocrffMH,
AocrHraloulr4vn 50 xv/c. K 10h25^ cKopocrb yMeHbunnacb Ao -20 xu/c, a na xonue I,
nphMbrKaoueM K nopaM, Haqa.nocb onycKaHHe nna3Mbt. Vepes 8 r,lun (10h33^)
onyixanre BeulecrBa co cKopocrrvr 20-60 xvlc ycranoBHJtocb no BceMy BoJrot(Hy.
flpra srov xapaKTep pacnpeAe,,,reHHrr cKopocrr,r BAo.nb ero ocr 6srl noxox Ha ror,
koropbrri aa6nro[ancn Bo Bcex paccMorpeHHbrx Bbrue cnyqaex, it HM€HHo: cKopocrb
onycKaHH.E BAo,[b Bo,noKHa cyulecrBeHHo Bo3pacraer x o6oNv eFo ocHoBaHHrM.

9epes necxo.IlbKo MHHyr HaqaJracb BcnbrrrlKa B oKpecrHocrex BoJrokHa (cM. puc. 1,
d), nocae qero xapaKTep ABHxeHHri BeulecrBa Ha HeM npoAoJrxan u3ven.arucs. B
pe3yJrbrare, KaK u B npeAbtAyt{r4x cryqa.flx, ycraHoBhjrocb nepereKaHhe ra3a c
oAHoro KoHua apKH K ApyroMy (l(F5 l.). Beqecrno nepeMer{anocb c KoHua II (cv. prc.
1, 6 u puc.4, B), pacnonoxeHHoro B Ma.no Bo3Myr{eHHoB xpovocQepe, B cropoHy nop,
T.e. onrrb xe Bo3Moxno rs o6lacrr cra6oro MarHhrHoro norq a o6aacru 6o.nee
chJrbHbtx rroneii. Ecan npe4noJ-roxHTb, qro cKopocrb B cepeAHHe Bo,[oKHa OTHOCHTC'
K ABHxeHhto Bcefi apKl4, To ror-Aa, couacHo puc. 4, a, Bo.rroKHo cHaqara (10h23^)
noAHHMaJrocb co cxopocrblo okono 42 xu/c, a qepe3 10 vrH (10fi33.1 oHo yxe
onyckarocb co cKopocrbn -20 xu/c.

Kar yxe orMeqarocb, HHor,qa na6aro4aaocu o6pasonaHHe orAeJ,rbHbrx apoqHbtx
BorloKoH. B oAnov cryqae yAanocb npocneAHrb Haqa.no 3Toro npouecca. Ilpr.il,,repno
3a nonqaca Ao o6pa3oBaHH.q 3ToFo BoroKHa (noKa3aHo crpe,nKofi Ha phc. 1, a) na ero
Mecre co cropoHbl KoHUa I cHaqa.na Bo3HHKJro neo6srqno KoporKoe H urHpoKoe H

oqeHb reMHoe BoroKoHqe. no BCefi AJ]|AHe 3Toro BoJloKoHLla aa1angalcs noAbeM
BeuecrBa co cKopocrbro B cpeAHeM oKono l0 xv/c (pl,tc.5,06h20^). I-locrenenno
BOJIOKOHLie nepepocrO B r(pynHoe apoqHoe BonoKHo, coeAHHelroqee nflrHa c
MarHHTnbrM noreM nporHBonoroxnirx no,nepHocrefi (cM. p14c. 1, a). BAo.nu eno ocH
ycTaHoBHnocb xapaKTepHoe cTeKaHHe BeUecTBa Oi'BepUHHbt BOnOKHa K er-O
ocHoBaHHrM, a B BepuhHe Ha6noAanacb cKopocrb noAbeMa (cM. pHc.5,06h57-).3arer,r
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Pxc. 5. XapaxTep ABHxeHHfi Ber.qecrBa Ao H rrocre
o6paroaaHxr oAHoro r3 apoqHHx Bo:IoKoH

O6olnaqexx.q re xe, qro H Ha pnc. 2. Ocu y
kpHBoil gta O1h57m pacnoroxeHa crrpaBa

B TeqeHHe qaca Ha6noAeIj.Hn B BOJIOKHe

He o6HapyxHBaJIocb 3HaqHTe.rtbHblx t43-

MeHeHHfr B xapaKTepe ABHxeHHtr ra3a
(cM. phc. 5,0'7h51\,

Hrax, nepe.{ o6pasooaHneM apoqHoro
BOJIOKHa, nO-BhAHl'{OMy, npOHCxOAh.n

noA'beM BeulecrBa no MafHHrHoi rpy6xe
B BepxHxe cJroH arMocsepu colHqa, a

3areM [ocJleAoBano ero onycKaHhe v1

CBS3AHTIOC C 3THM NOqBIEHHE BO.IIOKHA.

nn.s noAAep xarrw fl noroKa onycKalou{e-
roc.s ra3a nocTynJreHne B BoJIOKHO

BeulecTBit cHH3y AOnXHO, BepoqTHo,
nepHoAxqecKH noBToprrbc.s. B 3TOM

vrAMlc

nJIAHE npeAcraB.Ilr{tor HrlTepec
npoqeccbl nepeMeHbl HanpaBrIeHHs

ABH)KeHHfr BeuecrBa B OAHOM I',l3

ocHoBaHHfr BOnOKOH, a raKxe pe3KHe

KOre6aHHq cKopocrH onycKaHHtI B

ocHoBaHI4sx BO.IOKOH, OnHCaHHble Bblue

Ha npHMePe AFS 02.07.1988 r.
llpe4noloxuM, qro Bo BcnnblBa]ouyto

MarHHrr{y}o rpy6xy nePHoAHqecKH
nOCTynaeT nOTOK nOAHHMalrolllerOCfl

I-a3a, KoMneHcHpylouIHIi BpeMeHaM14

noToK BerqecTBa, cTeKaloqero K ocHoBa-
HlrrM apKh. B 3asr4ct4vocrh oT BeIHqHHbt noToKa onycKaoqerocfl vt noToKa

nOAHHMatoU{erOC9 BeqeCTBa MOxeT npOH3OfTH CMeHa HanpaBrleHH'' ABAx.eHVh
nJIa3Mbt Ha HeKoropoe BpeMfl, qro HHorAa h Ha6JlnAaercq Ha oAHoM H3 KoHtloB

BO1OKOH. CO CrOpOHut MeHee BO3MyuIeHHOfi xpOvOCQepbl nOCTynreHHe BelUeCTBa B

apKy npoHcxoAuT 6o.nee HHTeHcHBHo. 3TH npoqeccbr recHo cB.fl3aHbl co BCnbtuKaMH H

noapqaH14.flMl4.
cAe.rannrre npeA[oJroxe.HH.q He [poTHBopeqaT cyulecTBytolllHM npeAcTaBneHfiflM

O6 uvnyascHoM xapaKTepe pa3BI4TH, MaTHHTHOTo nOTOKa I13, 141. Kpove 3roro, ollH
COUIaCyOTC8 C H3BecTHbrMH AaHHbTMH 06 yCuIeHuA noAbeMa Fa3a B aKTHIlHoil

o6nacrx H3 Qoroc$epbl B xpoMocQepy Bo BpeM.fl BcnblueK c nocneAypqhM ero
onycKaHHeM [12, 15].

flpn OCuuTCJIeHHH t43IOxeHHbtx pe3ynbTaTqB CneAyeT TaKxe hMeTb B BHAy, tlTO

H3MeHeHHt xapaKTepa ABHxeHHIi BeUeCTBa B ap6qHblx BOJIOKHa1 vOryr 6stru
CIeACTBI4eM noflBrteHh, t4rlH HCqe3HOBeHhq 3IeMeHTOB CBepxTOHKOfi Crpyxryput c
pa3J-lgr{HbtM HanpaBneHneM ABHxeHHF ra3a. [Ipaa4a, B Tex Cnyqatx, KOrAa yAaBa.ngcb

pa3peuhTb hla cneKTporpaMMax cTpyKTypy apoqHblx BoroKoH c nonepeqllblM
pa3MepoM 1-2", cKopocrH B coceAHPtx Aeranrx 3Tor crpyKTypbl HecyulecTBeHHo
pa3,rrH qa.nHcb MexAy co60fr .

B earnpqenue npyHOtuy CBOIO 6aarOAapnOCrr, A.H.6a6Nny 3a noMOlltb B

opfaHH3aUHH Ha6JIOAeHuii, a'taKxe H.H Crenanf H H n.n. ,[o6ponpaerHy 3a UeHHble

3aMeqaHH.fl npH qrcHhh crarbh.
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vllK 523.gri

BCTIbIIIIKI,I HA II'ITHE I,I MAIIII,ITH[,IE NOJIfl. II

A.H. Ga6uu. A.ll. Ktlnit-'ll,

no QoronpaQHqeckHM ra6lo4eNxrv c aHanH3aropoM ,HHeffHon norqpH3aqHH H3MepeHbr nonepeqHhte
MarHHTHbre nors B 6rHxafiuHx oKpecrHocrflx AByx BcnHueK Ha nsrHe 6anna lB, a raKxe ouenelra
nJrorHocrb BeprHxaJIbHbrx 3rreKTpHqecKHx roKoB B nepHoA HMnyrbcHoR (Da3ht Bcnbtulex

Ygrst scnrruex c nporrxeHHbrMH KpbrnbqMl.r B ,HHHH BoAopoAa //s pacnonanaJrHcb B o6.nacru

cHrlbHoro nonepeqHoro Mar-HHTHoro notn (l I 1 = I 5(X) + 35(X) fc), B Mecrax, rAe a3HMyr nore H3MeHsrrce

xa -90 x 180o. IlolorHoc'rb BeprHxaJrhHbrx 3nekrpxqecrHx roxoa aocrxrara (tt+10).104 L.xu-Z,qro npH-
6rxsxrerlHo B 4 pa3a npeBbruaer 3HaqeHHr, noryqeHHbre paHee npu xa6lo4exxrx c MarHxrorpa(DaMH, H

rox 6sra HanpaBneH BBepx.

ITLARES AIIOVE SLINSPO'I'S AND MAGNEI'lC FIELDS. ll,by A.N. Babin, A.N. Koual. l.rorl
sPeclral photographic observations with linear polarization analyser Ihc transversal magnetic ficlds ars
measurcd in the nearcst ncighbourhood of two importance 1B flares above sunspols du;ing the impulsivc
phase, directions and dcnsitics of vertical clcctric currcnts are estimated.

Flarc kemels with cxtendcd wings in hydrogcn ll11 -line appcarcd in thc rcgion of strong transvcrsal

magnctic field (-150G-3500 Gs) whcrc vccl.or il11 changcd oricnrarion by 90'or 180o.

We havc found that thc vcrtical cloctric cur'rcnts arc dircctcd upwarcis and rhcir dcnsitics rcachcrl (ll-.
l0).104 A.krn-2 that cxccctls rhc formcrly tbtainc<t oncs by = 4 rimcs.

Buc,rlcnnc

Etqe e Haqa.ne 60-x ro4oa c noMorrlbro nprMbtx cneKTpaJ'rbHbrx H3MepeHnil lll, a
raKxe c MaIHHrorpaQoM [2] s axrHsr-rbtx o6nacrrx Ha CoJrHrle 6urar o6napyxensl
cH.rlL,Hble nonepeqHble MarHHTHble notl[ (II|- B MecTax Bo3HHKHOBeHH9 BcnbtueK.
Bcrope A.E. CeaepnbrM 6buH BbrcBreHbt He6orbrxre yqacrKu cocyulecrBoBaHH,
nOnepeqHblx nOnei pa3JIhrrHbrx HanpaBneHHrr, H nonOxeHHe acnbruleK xoporuo
coBnaAa.rro c 3THMH oCO6eHHOCTTMH none [3].

HsN4eHeHHe HanpaBreHHe BeKTopa noJre Ill na 90-180" na paccrosH14h
HecKo.[bKHx ceKyHA AyrH [3] yka3brBaer Ha Harhrrhe ch,nbHbrx 3neKTphqecKHx roKoB.
6ulaa nafiAeHa recHaq cBr3b palioHoB pa3ropaHH, BcnbtuleK c MecraMH Hah6onbuei,t
n J'roTH ocTH BepTH Ka.nbH bl x 3neKTph q ecKh x To Ko B t 4-6].
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MHorre pe3ynb'rarbt, no,nyqeHHbte no na6rpAeHHsM c MarrrrTorpaQor,r, o6.rra4agr'
prAoM HeAocTaTKOB, OCHOBHbtMh H3 KOTOpbtX qBrnloTcq: 1) Hh3KOe ApeveHH6e
pa3peueHHe npH nonyqeHhH aanxcefi; 2) HeoAHoBpeMeHHOCTb na6.nn4enur.r
MaI'HHTHblx noneft (MIl) x BCnbtuJeK, AOCrHraorq4q B HeKoropbtx cnyqa_qx /lecqrKa
u&coB; 3) orpanuueHHocrb AHana3oHa H3MepeHHR nonepeqHblx MarHhrHblx noneh
(HanprMep, ire 6oaee 1000 I-c [3]l

oAnaxo 6oaee no3AHHe Ha1rrn1eHle BcnbruKH 6atta 28 c BbtcoKHM BpeMeHpbtM
pa3peueHHeM, Bbtno.irHeHHbre Ha BHAeoMatHHrOrpaQe, noKa3anh, qro nan6o"nee
3Haqhre.rlbHble H3MeHeHr4q Mn a o6racrN BcnbruKH npoHcxoAsr B TeqeHHe 15 raun or'
ee Haqana, npHqeM HHTepnperHpoBarb Hx MoxHo KaK B3MeHeHHe HaKJTOHa CHJrOBblx
nunvtit H xx 3aKpyuHBaHHe [7]. AnaaorrqHoe sB.neHHe H3MeHeHHr HaKroHa crrroBbtx
rvlHrlt Bo BpeM.fl BcrrbrruKu o6HapyxeHo raxxe a [8].

C 4pyroil cropoHbl, Han6olee curbHbre BCnbrruKH Bo3nnKapr B no.rryreHH nrreu c 6-
roHSrrypaqven, a HHorAa v Ha el'pax nlareH, r.e. e o6racrH cpaBHHreJrbHo cn.rrbHr,tx
MarHHTHblx noJleli. 3ro nossc,r-ser l4cCJIeAoBaru M[ B or(pecTHocT-ax raKHx BCnbtuek
$ororpaQr vecKH M MeroAoM.

Hpr nsyvenhH crpyKTyprr MII s o6aacrH cReqeHH, MeralrJloB Bo BcrrbrurKax ria
nrrHe [9] navpr 6st.no noxasaHo, qro 3MHccH-a Mera.n.rroB pacnolroxeHa s6tluzu Mecra
cMeHbr 3HaKa norq (< 3" or JluHriv pa3Aena nonqpHocrei), a caMo noJle B 3ToM MecTe
6lvtsxo K nonepeqHoMy (yron MexAy chroBbrMH rvlHvtnwt. H nyqoM 3peHhq,
orleHeHHblli no Sopuyre chpca, oKa3ajrcr 6on we ntu paBeH 70o) Ilo:r'ovy
npeAcraB.rlsno HHTepec npoBecrh HccreAoBaHre Mn no crreKTporpaMMaM BcnbtuteK,
non y qeH H brM c aHarH3aropoM nuneilaoil n onepH 3aUH h.

Ilpocvorp cneKTpoB noKa3ar, qro qacro lIrr-auuccun, na6nroAaroulaqcf B no,nyreHH
nrrHa vtu HaA rApoM, pacnonaraercq e o6.nacrH chrbHoro 111, asrvyr Koroporo B

HecKoJIbKHx cnyliaflx H3MeHrerc, na 90" Ha paccrosHHH HecKolbKHx yr,rlor]brx
ceKyHA. Ecau taxan KaprHHa BHAHa Ha AByx coceAHHx pa3pe3ax BcnbtueqHoro y3Jta,
3TO no3Bo.nser HaM olleHhTb HanpaBJreHhe H n.noTHocTb BepTUKa.rrbHOrO 3JreKTph-
qeckoro roKa B HeKoropofr npoMexyroqHofi roqxe BcnbtuIKH.

1. Marnlrrrrr,rc rroJrl

flrx lrsvepeauil 6arau eur6pansr cneKTporpaMMbr Bcnbrruex 6a,lna 1B 14.06. 1982 r. u
06.06. 1983 r. O6e ecnsruxu na6tnl.atHcr, B cJloxHbtx rpynnax nrreH c 6-xou-
$urypaqraun. 14.06.1986 r. aKrHBHafl o6nacrb HaxoAr.lacb Ha 3HaqHTeJrbHoM pac-
c'f oflHvlv oT ueHTpa cojrHeqHoFo AL4CKa (P = 0,821, a 06.06. 1983 r. s6tutu qeHl.pa AncKa
Q = 0,271. Bcnsruxr,r pacnonararHcb B nonyreHH n_areH, a 06.06. 19g3 r. 3MHccHq
qacrHr{Ho 3aKpbrBa,[a raKxe a4po 6onuruoro n.8THa. 3aprconxr rpynn nereH H

no.noxeHr4e Bcnbrruek npHBeAeHbt Ha pNc. 1.

Cnerrput BcnbrrrreK e o6racra JtAHylv /1o + 3[ @ororpaQr.rpoBaJrucb n III nopa4xe
4uQpaxqnoHHoro cnekrporpaSa {aucnepcrq 0,SgA'},,tu 1) rerecxona BCT-2 c aHa-
nH3aropoM nuneitaort non.HpH3aqHu [10] npH AByx noJroxeHH.Hx qeJrH, orMeqeHHbrx
Ha phc. 1. CnexrporpaMMbt BCnbtuIKH 14.06.1982 r. orHocqrcJt K MaKChMarbHorl H

nocJIeMaKCHMa,[bHoti Sare rtunylbcHoro MHr(poBo.[HoBoFo BCnJrecKa, a BcnbrtUKH
06.06.1983 r. K HaqarbHotr Oa3e xecrKoro peHTreHoBcKoro 143ryqeHHs, 3ape-
rncrpHpoBaHHoro Ha cnyrHHKe SMM [1 1 ].

MII e oxpecrHocrflx Bcnbruek HccneAoBanxcb no rHHvir,M Til l,6556,086 A u Fcl ).
6569,232 A. Aanno'e o6 srrx nllvlflx nprBeAeHbr s ra6r. 1. ,

Bo acnstulxe 14.06.82 r. nax6o.nee apxuh yseJr c nporrxeHHbtMH KpbtJrbrMA B JrvlHlit4
11o pacnonaralcn a o6aacrH cHrbHoro nonepeqHoro no.ns. @orouerprqecKHe
pa3pe3bl, noKa3blBaoUHe 3eeMaHoBcKoe pacuenneHHe AAHt4ii rHTaHa H xeJre3a B Mecre
cBeqeHr-fl 3Toro y3na, npeAcraBneHbt Ha pnc. Z. B nolyrenr n.qrHa B KaxAoM H3
pa3pe3oB lr.r II (cv. pr.rc. l, a) nph nepexoAe or ceBepHofr qacrH ronyTeHH K roxHoi
HanpaBneHHe Bekropa //1 Nsvenre'rcq Ha 90o.

147



532

EZJ

tyz0

PffC. l.3apr.rcoBkH rpynn nqreH c orMer.reHlrLrMH noJToxeHHr{MH Bcnbluex (3aurpHxoBaHHble [JlolrlaAH) H

noJIoxeHH sMH uenH cneKTporpaQa turpaxoabte JIHHH H)

a - rpynna 14.06.1982 r., d -6.06.1983 r. Bocrok crleBa, ceBep HaBepxy

BO ecnsruxe 06.06.83 F. 3MHCCH9, 3aKpblBalouaJ{ sApo nrTHa, Takxe pacnonararacb
B O6naCTH CI.r.nbHOro nOnepeqHoro no.nfl H HMeHllo B TOM MecTe, rAe Bel(Top nojr't
noBopaqfiBaercs Ha 90o. Ha pHc. 3 npuBeAeHbr Qoror"rerpNuecKHe pa3pe3il JtvlH4il

THTaHa H xerre3a c AByx cropoH or 3Tora BcnbrrueqHofi 3Mucct4v1, noKa3blBalollne ux

3eeMaH oBcKoe pacqenneH He B opTol-oHan bH blx nonspH3al'IH rax.

Hsvepenrr MII nponoAAltcb npu noMor{H MuKpocKona MHp-12. llo pecylsrarau
rrsTfi He3aBHCHMbtx Bh3yaJIbHblx HaBeAeHHX HITA npr11pa Ha O-KOMnOHeHTbl

onpeAerqnacb HanpflxeHHocrr, nors no H3BecrHofi Qopvyre'

II = Llvrr I (g,34.10-s g?\fr ,

rAe Io - AT1IIHaBOJIHbt ;lvlilviu nOrJtoqeHHs, g - @axrOp.naHAe, LlVt - paCCTosHhe

MexAy qeHTpaMH TflxecTH AByX o-KoMnoHeHToB 3eeMaHoBcKoro pacuen JIeHH1.

B ra6n. 2 nprBeAeHbt BeIHqHHbt 111, nsvepeHHble nO B93MOXHOCTH Ha MHHI4-

MaJTbHOM paCCTOqH14H OT MeCTa H3MeHeHnfl HanpaBJIeHHt BeKTOpa nOLfl tla 90" Als
BcnbrueK 14.06.1982 r. N 06.06.1983 r. cooTBeTcrBeHHo. B nepBOL rpa$e AaHbl HoMepa

pa3pesoB, COoTBeTcTByloUhe AByM nOnOxeHHsM UenH CneKTpOrpaQa, BO BTOpOfi -
BpeM, ngnyqeH!.te CneKTporpaMMbl, B TpeTbefi OTMeqeHO, K KaKOf qaCTH nOIyTeHH

nsTHa oTHOCaTCt H3MepeHHfl, B qeTBepTOil h nATOit AaHbl HanpqxeHHOCTI4 MIl, n

ueCTOri - HanpaBJIeHHe BeKTOpa Ily a CeAbMOfi - paCCTOTHHe BAOJIb ulenu MexAy

TOqKaMH, B KOTOpbtx npOH3BOAHnhcb H3MepeHH, Mn, B BOCbMOfi - pa3HHUa MexAy

3HaqeHH9MH //1, nOnluenHblMH nO ,HHVlflM THTaHa H Xe'e3a
oruernv, qro 6.06. 1983 r. no nporpaMMe cnyx6br coaHr{a B l1h2)^ UT e n4pe

nsrHa, Ha koropoM cnycr, -2 u pasropenacb HccreAyeMas BcnbtulKa, 6stao rsvepeno
norfepeqHoe none -3600 fc.

Kax nn4Ho v$ Ta6Jl. 2, na6anAarorcq HeKoropbre pa3ny,t4|4,{ B BeJ'IHqHHax Hanpg-

'l'a6;tnt1a 
1

ArxHasoJrHH, A,

3JICMEHT

HHTeHcHBHocrb
floreHrJllar
oos6yx4exrr, eB 5,i2.lolo, "" npHMeqa-

HHE
Qoroc$epa NgTHO HH)*HHff BepxHHfl

@
J

5/7\r
.ol

,pEil26 /
/YZ{

///7

ZD

da

6556,086 TiI

6569,232 Fal

1,45

4,'7 |

3,34

6,59

53,7

59,6

Tp[rflneT

S=r,\//2/
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fr/a

6169, ZJ Fe

__aa,.rr,

V
6l6g,ZJ Fe fi56,08611

pile, Z. ooroMerpH,{ecx[e pa3pe3bl .IxxxR ],6569,234 f"I H ],6556,0864 TiI Ha cneKTporpaMMax B

oprorouarbHbtx nonspr3aqxrx B Mecre cBeqeHHq naN6o.nee gpkoro BcnHuleqHoro y3ra c nporsxeHxblMH

xp6tJrbeMH B ,HHHH I/o 14.06.1982 r. (cnrouHac x urrpHxoBaf, JIHHHT). no ocH opAHHar orJloxeHo

nponycxaHle (orcqer ooroMerpa, AeneHHbtft Ha ooH)

Pxc. 3. OoroMerpHqecr(He pa3peoH nHHhft

a-),'OSeg,zlA,FeI x d- 16SS6,OSOATiI xa cnexrporpaMMax B oproroHanbHbrx nonspH3aqrrx
(cnJrouHas H urpHxoBas JTHHHS) c AByx cropoH o'r'BcnHureqHon 3MHccHr{, pacnoJloxeHHoff ]ra sApe,

noxa3uBarcrrlxe H3MeHeHrs HanpaBreHxq Bexropa nonepeqHoro noJls Ha 90o. Bcnuuixa 6.06.1983. r.
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'l'a6.;rrr{a 2

14.06.1982 r

6nZ6mZOt rcxHae

ceaepHaq
6n27m2d pxHa,

ceBepHat
6n28m5(l\ loxHae

ceBepHa9

6.06.19r,t3

lllr3gn 'xHas
ceBepHa9

17h13tn loxHaq
ceBepHa,

50 1800 + 60

50 1790 + 100
50 1860 + 50

60 1790 t 30
60 1980 + 50

30 lri40 I 30

90 3t(x) t 60

tto 34u0 t lt0
40 3260 ! 90

40 2820 ! t40

1730 +

1480 l
1630 +

1650 1
1930 1

1630 I

3(XX) 1

3030 r
2660 !
2210 !

E-W
S._l.l
E-W
li-\
E-W

SIi-NW
sw-Nti
SII-x-W
NW_SIJ

I 800

2409

I 700

2950

I0tt50

70

310
230
140
50

21{)

100

450
600

550

XeHHOCTH nOn9, nonyqeHHblx nO,nHHHrM xe.[e3a H THTiIHO: none, H3MepeHHOe nO

!tv1Tt4l4 Til, cNcreva-t?qecKu Bbtue, qeM no t\Hl4t4 Fcl, qro Moxer yKa3brBarb Ha eFo
H3MeHeHHe C rny6HHofr. oAHaxo AJ-rs AaHHbrx nwHuh Mbr He MoxeM orAe.ItHTb
BbrcorHbre 3QSeKTbr (nuHAA HMeoT pa3Hbre poyraHAoBcKue HHTeHcHBHocTh KaK B

QorocQepe, TaK h B TeHh nrreH) or reMneparypHbtx (IHHAS rHTaHa 3aMerHo
ycHnHBaerc, B nsrHe, a tvHVfl xene3a Aaxe HeMHoro ocra6eBaeT (cM. Ta6n. 1).

nosrovy BbrrcHeHHe npHqHH yKagaHHbrx pa3nxr-IHfi Tpe6yer AonoJItHTeJIbHbrx
l4ccneAoBaHurt.

2. 3;Icxtplr.lccKtlc'roKtr

llolyvennsre pe3yrbTaTbl l43MepeHhr Ill aaan HaM Bo3MoxHocrb oueHhrb B

KaxAOM Cnyqae HanpaBneHhe H nIOTHOCTb BepTHKanbHblX 3neKTpHqeCKHx TOKOB/z B

HeKOTOpOT TOqKe, nexauefi nocpeAHHe qerbrpexyro.rrbHHKa, B BepuHHax Koroporo
Mbr h3Mepq.nh Mn, Ha ocHoBaHhH ypaBHeHHs.Arvnepa,

4n .. all, Al,j i- = (rot //), = -/..tz-\t't''/2 dX ly'

Bearqr4Fra j"aaxoAntacb nyreM JrnHefiHoro AHS$epeHuHpoBaHHs KoM[oHeHT
BeKTOpa IIlnor.a. flpu onpe4ereHtu HanpaBreHHe 3Toro BeKTopa yqHTblBa.nHcb

opHeHTauhq oceli aHanh3aropa nHHefrHoi nonrpH3auHH, noJIr{pHocrH coor-
BercrByroulHx nsTeH (no BH3yarbHblM h3MepeHHaM Mn), a raKxe KapTHHa

roHKocrpyKTypHbrx o6pasoaanrfi ua //,r-SHnbrporpaMMax (no Ha6noAeHHeM Ha

KopoHorpaQe Kl-- I ).

Coorsercrsytoll1re Bbrr.rHcreHhff 6attu npoBeAeHbt AJte c6erx BcnblueK v1

HafrAeHHbre nrorHocrH ToKa jz npeAcraBneHbr B Ta6r. 3. flo.noxrre.flbHbte vtaqeHl4e j,
cooTBeTcTBylor ToKy, HanpaBneHHoMy BBepx.

Aar scnsruKH 14.06.1982 r. npHBeAeHbr ABa sHaqeHne jz,TaK KaK Mbt vMen4 ABa

Ha6rrpAeHH, MII npr.lvepHo B oAHoM H ToM xe'vecre (pa3pe3 I) c Nurepaaaov
npeveru,r 2'3O'.
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Ta6nuqa 3

;r, x lo3A.xu -2

14.06.1982 r.

6.06.1983 r.

3. O6cyx<qerre pesynbraroB

Kax sHAHo H3 Ta6n. 3, Aln o6eux Hccne4yeMbrx BcnbruleK nJrorHocrb n'eprnxaarHr,rx
SneKTpHr{ecKHx ToKoB B oKpecTHocT.flx BcnbrrueqHoi 3MHccHH, pacnonoxeHHo}z Ha

[rrHe (a o6JracrH cHJrbHr,rx MarHHTHbrx flone]i), AocrHraer 3HaqeHHE -105 A.xv..2, npn
STOM TOK HanpaBneH BBepX.

Brrue orueqaurocb, qro npr BbrqncJreHrrx jz Mbr 6patu 3HaqeHHs Mll, uevepennue
Ha MHHHMaJTbHOM paCCTOflHUU OT MeCTa H3MeHeHHr Ha[paBneHHq BeKTOpa non.8 Ha 90
HJrn l80o B AaHHoM pa3pe3e. Hs-ga He.qoAepxeK B qApax nJ{TeH ero 6lrl BepxHuri
nPeAea yKa3aHHbrx paccrorHHB. Kpone roro, HaUJH H3MepeHHq ,/y'1 a nanpaBJreHVH,
nepneHAuKynflpHoM r4e.rrH, AucxperHbr (HMelorc.fl Bcero ABa pa3pe3a). PaccvorpHv,
KaK H3MeHHTcr{ pe3ynbrar, ecJru c6nuxaru roqKH, B Koropbrx Mbr npoBoAHnH
H3MepeHH .g, npH COXpaHeH H H HeH 3MeH H brMH Be.rrH q H Hbr Hanpqx(eHHOCTH no.n-fl .

Aar scnuruJxl4 14.06.1982 r, npx H3MeHeHHH paccrocHHq MexAy pa3pe3aMH
nJlorHocrb roKa npaKTHqecKn He H3MeHnercr{. [Ipr ylrensueHuH paccroqHHq MexAy
H3MepeHHeMH BHyTpH pa3pe3a BO CTOJTbKO xe pa3 yeeJluvuaaercr 7.

,{an ncnsrurxn 6.06.1983 r. npH yMeribrueHHH paccroeHAflKaK MexAy pa3pe3aMr, TaK
H BHyrpH pa3pe3oB /z Bo3pacraer nprMepHo Bo cro.rrbKo xe pa3. C.neAoBare.rrbHo,
tpaxrnuecxue snauenrrT, Moryr 6rrru 6o.nuue BbrqHcreHnrrx, oco6eHHo Anfl BcnbluKH
6.06. 1 983 r.

Cpaeuur'a nJrorHocru ToKa, noJryqeHHbre HaMH, c pe3yJrbraraMu,qpyrux aBTopoB.
3aepeaa H CeBepHbrtr [5] Anfl AByx MorrlHbrx BcnbrueK HaruJrH, qro MaxcuMaJrbrrbre

BeJrHqHHbr j, cocranl.anr -2.lOaA.xv-z. B ll2l gln ne6oasrlofr Bcnbrur(u raKxe
noJryqunu jr(max) = 2.1OaA.xv-2. B t13l Arq cra6srx Bcnbrruek MaKcgMarrbHbrfr rox
.iz = 3.l0aA.xlr2. npnueM Bce 3TH 3HaqeHHq noryqeHu no na6.nrcAeHH-EM c Mar-
nnrorpaQou.

Taxarrr o6pasortr, HauH oqeHKH nJrorHocru BeprHK€urbHoro 3JreKTpur.recxoro roKa
npuMepHo a 4 pasa npeBbrrual,or 3HaqeHHq, naigennsre ApyrHMH aBTopaMH. Moxno
npeAnoxHTb cJreAyl,ouee o6lscnenre _ TaKofo pa3rHr{H.E. Bo-nepnsrx, HaurH

Ha6rrrcAeHn, cAeJraHbr HenocpeAcrBeHHo Bo BpeM, 3HeprnqHbrx BcnbrueK Ha n"flTHe B

nepHoA irx HMnynbcHortr Qaaur H orHocflTcfl x 6nuxaiuurr.r oKpecrHocrnM
BcnbrrueqHbrx y3JroB, noKa3brBaloqax nporqxeHHbre KpbrJrbfl B JtvHvtA l1o. Bo-oroprrx,
BbtnolHeHHbre HaMh H3MepeHH, nonepeqHbrx MarHHTHbrx no.nefr, B or.irHqne or
MarHHTorpaQnuecxnx, 6asr.rpyrorcr Ha npsMblx H3MepeHH.nx 3eeMaHoBcKoro
pacqenneHHr, T.e. Aalor AelicrBHTenbHbre 3H aqeH 14, H anpsxeH HocrH no.r[J{.

Taxuv o6paeor'r, Mbr npHxoAHM K BbrBoAy, qro npH cneqHaJrbHo nocraB.rreHHbrx
na6arc4ennrx SororpaQHqecKHfr MeroA Moxer 6urru ycneurHo HcnoJrb3oBaH An-fl
HccJreAoBaHuE cnaunurx Ma|HHTHbrx noneli H 3reKTpHqecKHx roKoB Bo BpeM-ff

BCnbrueK.

JII4TEPATYPA

l. Michard R-, Mouradian 2., Semel M. ll Ann. d'Astrophys. 1961. Vol. 24. P. 54-43.
2. CeBepflbth A.E. // A,crpoB. xypH. 1962. T. 39. Bun.6. C.961-964.
3. CeBepHHn A.E. l/ l1.3B. KpbrM. acrpooH3. o6c. 1964. T. 31. C. 159-199.

94

100

93

83

90
84

151



4. Moreton G.8., Severny A.B. ll Solar Phys. 1968. Vol. 3. P. 282.

5. SBepeBaA.M.,Ceaepaun A.6. //14ir. Kpurv. acrpoQus. o6c. 1970. T.4l-42.C.97-157.
6. Adpaueuxo 8.H., fonaaox C.H., Orwpb M.6. I / l,{.3B. KpuM. acrpooH3. o6c. 1988. T. 78. C. 15l - 170.
T.Tanaka K. ll Big Bear Solar Observatory. 1977. 0168. P. 1-26.
8. KoBarbA.H.,Crer\aHflflH.H. // H3B. KpHM.acrpooH3. oft. 1983. T.68. C.3-15.
9. EadHH A.H., KoBarrb A.H. / / ll:u. Kpbtv. acrpoQrr. o6c. 1990. T. 82. C. 129.
lO. Eadnn A.H., Koaata A.H. / / y'f,s. KpbrM. acrpooH3. o6c. 1985. T. 72. C. 142- 153.
11. Dennis 8.R., Orwig L.8., Kiplinger A.L. et al. // NASA Technical Memorandum. 4036. 1988.

12. fonacp{C.H., KanMan 8., PoMaHoBB.A. // n3B. KpHM. acrpoor3. odc. 1985. T.72.C.171-183.
13. Adpauenxo 8.H., fonacpK C.H., Orilpb M.6. / / CorH. AaH. 1987. w 6. C. 73-79.

yAK s23.74s.

K BOTIPOCY O KPOCCOBEP_3OOEKTE
B CTIEKTPAX COJIHETIHbIX tIfTEH.

KPOCCOBEP_SOOEKT I,IJIM NOIEPEqHOE TIOJIE?
I. C[OCO6bI OTIO3HAHI,Ifl

M.IIx. fycerirron

npeAnoxeHa MeroAHr(a oAHo3HaqHoro onpeAeJreHHs HajlBt4ilg kpoccoBep-3QQekra B coJIHeqHbtx n'lr-
Hax. OnHcbtBaorcg LIerHpe npakrHqeckHe cnocoda, xoropbre no3Borlrtor B xaxAoM KoHxperHoM cryLlae c
noMorlbto Ha6nloAeHHfi, npoBeAeHHbrx Eo cnerlHaJrbHoft nporpaMMe, Bbr.scHlrrb, k KaKoMy ,BreHHto (Kpoc-

coBep-3oQexry HrH nonepeqHoMy MaTHHTHoMy nono) orHocHTcq xa6roAeHxaa xaprfiHa pacuenneHHq
npocroro rpHnJrera 3eeMaHa, cxoxas c kpoccoBep-3QoekroM no f. E36koky.

OTMeqaercr, qro Her(oroptre H3 3THx cnoco6oa, BeporrHo, voryr 6strs npHMeHeHbl H Arq H3yLIeHHfl

kPoccoBep-3,QQekTa B clrekTpax MaFHHTHbIx 3Be3A.

TO THE QUES'I'ION OIr TI{E CROSS-OVER EI.-FI,C'I' IN ]'HE SUNSPO'I'S SPIiC'l'RA.
., CROSS_OVER EFFECT OR ThANSVERSE MAGN!]'I.I(] I.-II|I,I)?

I. METHODS OI.' IDENTIFICATION, by M .J . ll useynov. An unanrbiguous ntetht>tl.s lirr thc
idcntification of the crossover effect in the sunspots is presented. Four practical procedurcs arc dcscribccl

allowing us to determine to what phenomenon the observed picrure of Zeeman effect can bc ascribcd bcirrg
similar to the cross--over effect according to Babckok. The procedures are based on the obscrvatiorts
developed by a special program scarching for a cross--.over or a transverse maSnetic field. It is notcd, that

the procedures might be used also for the study of cross--over effects in the spectra of magncl.ic stars.

B nexoropurx cnyqaqx npl4 Ha6nm,qeHHH cneKTpoB B rpyflnax nrreH Ha ConHue c
noMorllr,ro aHanh3aTopa Kpyf oBofr non.apH3aIIH H (n JIacTH HKa \/4 + np L, 3Ma BornacroH a

hnh nrilacr]/Hka \/4+ nonqpohAHa-fl, paBHoIIeHHo norqpH3aqHoHHa-E, Mo3aHKa Pr,2co
B3aHMHO OpTOfOHanbHbrMH OC,9MH nponyCKaHHq) nOnyqalorcq cnekTporpaMMbl, rAe
KapTHr-rbr pacqenneHHq npocTbrx TpHnneroB 3eevana oqeHb noxoxtl Ha Kpocco-
Bep-3o$eKT B cneKTpax MarHHTHbtx 3Be3A. Taxue cJ-Ilu?H; kak 6yAer aHAHo h3

AanbHerzuero o6cyxAeHHs,6e3 TularenbHoro HccneAoBaHH, Moryr 6utru nprnNcatttt
KaK KpoccoBep-o$OeKTy, TaK H npocro pacqenneHulo MarHHToaKTHBllbrx Jlnttv4
cneKTpa B nonepeqHoM MaFHHTHoM noJre B aKTHBHbrx o6,Iacrqx (ncrHax) Ha conHue.
YcraHoeaeHue, npoucxoAAr nY1 KpoccoBep-3SSeKT B rpynnax tlereH Ha CorHue,
HMeeT BaXHoe 3HaqeHHe B noHHMaHHH MaFHHTOAHHaMHqeCKHX flBreHl'i,n B TaKHX

o6nacrr{x.
KpoccoBep-3QQeKr BnepBbre 6ru o6napyxeH f. Do6xoxott Il npr nccteAoBalwn

Ma|HHTHbtX nonefr 3Be3A. oH 3aMeTfiJI, qTO qaCTO B CneKTpaX MaI.HHTHbIX 3Be3A, nOry-
qeHHbrx c noMorrlblo aHa,rrH3aTopa KpyfoBoft non.qph3ailHu (flJlacTvrHKa l\/4+ npH3Ma

BollacroHa) nonyurHpHHbr MarHHToakrHBHbrx [HHLIli1 B oAHoli nongpH3aUHH Hec-
KOJTbKO 60ruure, rreM B Apy|ori (oproroHanr,Hori). Hvenno 3To Ha6JtloAaeMoe ,BreHHe
I-. 6s6xoxov 6r,110 rrassaHo xpoccoBep-o@$exTov. On npeAno"IIaFaJI, Lrro B pa3Hbtx

Aonrorax (nonyuapHqx) Ha noBepxHocrH Ha6.noAaeMofr Bpaqapuelica 3Be3Abl HMe-
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lorc.E HecKoJrbKo (MHHHMyM no oAHorZ o6JracrH Ha r(axAoM nonyuaphH) od"nacreil c
npoAonbHbrrr,tr (H,,) MarHr4THbrMu norflv,u c nporaBonoroxHolz nor-cpHocrrr$ ( HN u
Hs). B o6qeM cJryqae, H3-3a Bpar{eHH.c 3BesAbr 3TH o6nacrH 6yayr HMerb pa3.rHLtHbte

cpeAHHe AonnepoBcKHe (ryqeBbte) ckopocrH (V;y - Vs = LV * 0). flpeAno.noxhM, qro

O6raCTH .C HpIa Hg nOnIMH 3aHIlMalOT 3HaqHreJlbHylo nJIOIIIaAb Ha nOBepxHOCrt4

3Be3Abr H pasHHqa Hx cpeAHHx AonJrepoBcKHx cKopocreh Lv coorBercrByer CABHry

trv1{vlvl B }rx cneKTpe A\" = zLl\H, rAe A},H = 4,67 . 1g-s g\2H qBr.Eercfl MarHHrHbtM
pacqenneHHeV, JrhHt4H. TorAa o-KoMnoHeHTbl JrhlP.rlu Hp u H3 nonefi B cneKTpe oAHor
noJrrpHsarlHu no A]].vP.e BoJrHbr rroqrH coBnaAyT, a B oproroHanbHofi oHI4 pa3oliAyrc,
Ha paccrocHr{e A\ = Af," + 2Atrs. 3ro H npHBeAer K pa3Hoft noJryrxHpHHe MarHHroaK-
THBHOfi ilt4HUH B CneKTpe MarHr4THOr 3Be3Abt B OprOrOHaJrbHbrx nonfpH3allHex npPt

Ha6nroAeHxH aHanH 3aropoM KpyroBofi nolaprsaurr.
OAnaro He HcKnoqeHo Ha6rrcAeHre raKofi xe KaprnHbr pacuenJreHnr MarHHro-

aKTHBHbrx nnnuh B cJryqaflx, KorAa BeKTop MarHH'rHoro noJrr 3Be3Abl HanpaBneH noA
yrnoM, 6assxl.u',r x 90o x nyqy gpeHHfl. O raKotr Bo3MoxHocrx BnepBbre 6ulo cxa'gano
H.M. Illaxoscxnv. 121.. H3gecrno, r{To npu nonepeqHoM MarHr4rHoM none Bce 3eeMa-
HoBcKHe xoMnoHeHTbr MarHHToaKrHsHofi lrllHlau HMelor nJrocKyro noJrEpH3arIHrc, np14 -
qeM, noJrflpH3aqH.s iI-KoMnoHeHra napaJrJreJrbHa HanpaBJreHHro cH.rroBbrx rHHHfi Mar-
HHTHoro noJrfl, a o-KoMnoHeHToB HanpaBneHa flonepeK noJrq. Ilpofinr qepe3 nnac-
THHKy lt /4, onu craHoBqrcr{ s o6ueN,r cnyqae oJrJrHnruqecKH noJrlapu3osaHHurN4H. Cre-
neHb SJrJrr,rnTHqHOcTH r,rx 3aBHCHT OT opHeHTarIHr,l nJTOCKOCTH nOr.qpH3arIHH lr- h
o-KoMnoHeHToB orHocuTeJrbHo KpHcrturrHr{ecKHx ocefi qerBeprbBo.nHoBoi nracrHH-
KH: B Onp€fleJleHHblx Cnyqasx nOn.spH3aI{Hq KOMnOHeHTOB MOxeT npeBpaTHTbcrl B

KpyroByro, a B ApyrHx ocraHercr, no-npexHeMy, arnefinofi. B cayvanx, KorAa Maf-
HHTHOe none 3Be3Abr He.flB.nJ{eTCq nOIHOCTbp nonepeqHbtM, cTeneHb 3JlJrHnrHqHocrh
1r- H o-xoMnoHeHToB MarHHToaKTHBHbrx rrvltylfit 6yaer pa3rHriHofi. Tor4a nocJre npo-
xoxAeHHfl qepe3 ABynpeJroMJrflorqr4E KpHcrarJr B cneKrpe oAHofi nonflpH3ar]HH
?T-KoMnoHeHTH Morlrr 6rrru ycl.r.neHbr no cpaBHeHHlo c o-KoMnoHeHTaMH, a B cneKTpe

oprorroHaJrbnofi noaapn3aqlu - xao6opor, t{ro H npl'tBeAer K xpoccoBep-aQQeKTy
no Es6xoxy.

Hecroarxo no3xe s [3] 6rrao BbtABr,tHyro npe4noJroxenre o roM, qro Kpocco-
aep-sQQexr B cneKTpe MarHHTHbrx 3Be3A Moxer .EBrlrrbcx pe3yJrbraroM Bo3,qelzcr-
Br4r HHcrpyMeHTaJ'rbHotr nor.cpH3auHH, cBc3aHHolZ c orpaxeHHeM cBera or 3epKan
Te.necKona.

Cle4yer orMerHTb H Bo3MoxHoe BrvfrHve sQSexra Qapa4ea (BpaueHHe nJrocKocrH
nonrpH3ar{H}4 H3ryqeHHa npH npoxoxAeHHH ee qepes cpeAy, HaxoAer{yloce B Mar-
HHTHOM none) Ha COCTO.AHHe non.flpn3auHH KOMIOHeHTOB pacuen[el.,i.t1,e, MarHhrO-
r{yBcrB},trensnttx annnfi B c[exrpax coJrHer{I{brx nqreH H MarHHTHbtx 3Be3A. Ha aepo-
,THOCTb CyUIeCTBOBaHHfl MaTHI4THOTO BparqeHHr nJTOCKOCTH nOI.flpH3aqr4X B COrHeq-
Hbrx MarHHTHbrx noJrrx yKasbrBaJr CesepHufi [4]. 3arev Paqxoscxufi [5] noxasarr, .]ro s
o,qHopoAnoM MaTHHTHoM noJre yroJr noBopora nJrocKocrn nonrp3ar{HH Moxer Aoh'rt4
Ao 30o. OAnaxo HeoAHopoAHoe none (HanpnMep, ecJrl4 r.rMeer Mecro H3MeHeHHe Han-
paBneHur{ noJrr{ c ray6uuofi) Moxer Bbr3Barb curbHbrfi e$$exr BparrIeHH.E nnocKocrr
noJr.spu3aquu BAoJrb KoHTypa rrtl'vivl, AoxoAfl[IH]i Ao gOo,qro Qaxrnuecxn u na6tn-
Aanocb B pflAe cnyqaeB B o6nacrn cuJrbHbrx MarHHTHbrx noJrefi na Connqe [61.

C.[eAosarenbHo, AJU Bbr-flcHeHnq Bonpoca o npnr.rnHe KpoccoBep-oQSexra n
cneKTpax MarHHTHbrx 3Be3A Heo6xoAHMo yqzTbrBarb BepoqrHoe nrreHue KaK hHcr-
pyMeHTaJrbHofi nonflpH3auhn, TaK u eQ$exra Oapa4e.n.

lloxoxas Ha l(poccoBep-aQQexr KaprnHa pacqenneHHfl MarHHroaKrHBHbrx tunuit
npra aa6ar,o4eruu sdrruzr Kpay, ALlcKa Coanqa MarHHTHblx nolefi coJrHeqHbtx nrreH
aHaJrr43aropoM KpyroBofi no.nxpnaaquu 6rrla H3BecrHa na6nrcAahelqM KpbrMcKoff
acrpoQusnvecKoli o6cepaaropun l7l. OAnaxo grr KapTHHKH pacu{enJreHre ntlvili oHtl
cB.a3blBarH c noflepeqHbrM MaTHHTHITM noJreM, Ho HrrKaK He c xpoccorep-o$Sexrov.
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lan roro qro6br noJryqnTb c[eKTpbr nlTeH, HaxoArrrrlnxcff Aanexo or qeHTpa AHCKa
coanqa, c 6oaee qerkuMH KoMnoHeHTaMH pacqennenus nunvfi, na6arc4enN, npoBo-
AHJIHqb roJrbKo c noMolllblo nonflpoHAHofi ruo3anxs (c al/,aru}aropa KpyroBoA nons-
pHgarlnH cHHMaJracb nlacrnHxa ),/4).

O na6arcAenHH B peAKHx cJryqarx Kaprr4Hbt KpoccoBep-sQQexra B cneKrpax nrreH
6urro orveqeno e [8]

B 1970 r. I-puropsee H Kau [9] anepnrre BBeJTH B npaKruKy coJrHeqHbrx saneuuil
noHrrne "KpoccoBep-o$QeKr" B nrrHax. Auu s 1969 r. 6lrau nponeAeHbr rra6nmAeHHq
cneKTpoB AByx fltreH c noMorrlbto aHaJrH3aropa xpyroaofi nonflpH3aqHr. Hs 30 cneKr-
porpaMM, noryr{eHHbrx 13 u 16 uronq 1969 r., n 2 cnexrporpaMMax, orHoc.El{hce K

ne6oarurttt o6lacr.sv no,nyreHH [.sreH, oHH 3aMerH.[H, rlro B cnexTpe oAHori Kpyro-
aofi noarpn3aUHH npHcyrcrByer roJrbKo Tr-KoMnoHeHTa, B Apyrofi (oproroHarsnofi)
BHAHbI roJIbKo o6e o-xounoHeHrbr TIHHVH FeI\5250,2A c 6olsunru MaTHHTHbTM pac-
rqenJreHr4eM. flo analorHn KpoccoBep-eQ$exry B cneKTpax MarHHTHbrx 3Be3A, aBTopbr
[9] gro eBr,eHHe HagBaJrrl "xpoccoBep-g00eKToM B cnexrpe corHeqHbrx ntrea". pe-
syJrbrarbr [9] s AaJrlHefiureu vrr o6cyAl.ru 6oaee no4po6no.

3arept noeBu;tacr, crarbJ{ I-oaosxo [10], rae TaKxe KapTHHKr4 3eeMaHoBckoro pac-
rrlenJ'reHHfl Jrlltlrlvl \5250,24FeI, CxOxne c KapruHKaMH, noJryqeHHbrMH s [9], cssssr-
Billorc.q c KpoccoBep-e$@exrov B nJ{THax. npegnoaaraercq, qro HMeETcr{ ToHKocr-
pyKTypHbre o6pasonanu.s B rrrrHax c nporuBonoJroxHbrMu npoAonbHbrpru (N r.l S rro-
rrpnocrn) MaTHHTHbTMH noJtr,v.H lHA/ = lflJ, K roMy xe 3rH o6pasonaurl.E HMepr orHo-
cHTeJrbHbre AonJrepoBcKHe ckopocrl4 BenHqHHoItr A\" = 2 41r.

Kpoccoaep-aQ$ex'r B cneKTpe corrHeqHbrx n.qreH 6rra paco"rorpeH B [11], rae
aBTopbt Ha ocHoBaHHH H3yqeHHn377 noaapr43aqxorrHbtx c[eKTporpaMM nrdreH, noJry-
qeHHblx Ha 6CT KAO s 1957-1958 tr.3aK.[rcqH.IIH, rrro B noAaBlrr]oulena 6o,nsruNHcrae
cryqaeB s@Qexr IIoqBJl.Eerc-s B [.srHax B6nH3H auu6a. Eclu yvnrurBarb ror $axr, uro
Takre cneKTpbl s KAO cHHMaJIHcb 6eg n.rracrnnxu |t/4 KorAa n-flTHa HaxoAHnHCb Aa-
JIeKo or r{eHTpa ArlcKa Coanqa [7], ro "scHo, qro 3Tor pe3ynbrar cKopee orHocHTC, K

nonepeqHbrM MarHI4THbtM noJIqM B ngTHaX.
O xpocconep-oQ$eKle ynoMr,rHaercs s [lZl, rAe roBopurc.q H o Bo3MoxHoM r{eKo-

TopoM BJTHflHHL,t npndopnofi [onrpH3auHn. EapaHon Il3, 141 noKa3blBirer, qro Kpoc-
coaep-s$$eKT B cneKTpax nsreH Bno.rrHe Moxer 6uru o6lqcHeH cABHror'l Qas noax-
pH3auHH Tr- H o-konoHeHToB nunuiT npu orpaxeHHg cBera or MeraJrlruqeckHx no-
aepxnocrefi sepKan renecKona.

B [15] raxxe noApo6no Hsyqaerct KpoccoBep-oQQexr B n.srHax, rAe Aaercs ABe
uHTepfrperauHr,r oroMy .flBreHHro. tlepBoe oor,qcneHr.re aHarorHqHo reM, rAe cyqecr-
Byior roHKocrpykrypHble o6pasoeaqvfl c nporgBono.[oxHbrM]4(Nfi S)npogoll,Hr,rMh
MafHHTHbIMH nOJI,{MH H pa3JlHI{HeM B AOnnepOBCKHX CKOpOCTTX, COOTBeTCTBytOT{HM
cABHry nlalerli A\" = 26trrr. AalrepnarusHstv o6r.qcHeHl4eM aBTopoB flBrrercr{ npeA-
noJloxeHne o cyqecrBouatll.r BbrcoKoqacrorHbrx nonepeqHbrx Kone6aHnli B nory-
renu. Ho, KaK cKa3aHo s [16], rax].le KonedaHbl noKa HHKeM ne o6napyxenu.

Hccle4oeana HHcrpyMeHTaJrbHar non.Epn3arruq ropH3oHTaJrbHoto co.rrHeqHoro
TeJrecxona o6cepaaropar,r OH,(pxeee [7], rae aBTop noKa3brBaer, qro r(poccoaep-eS-
Qexr a cneKTpax ntreH Moxer 6rrru o6r.acHeH BJrH.flHr4eM r4HcrpyMenrarnnori noJte-
pHsaqHH.

Taxrv o6pasou, B 14HTepnperaul.rH HHorAa na6aru4aer.rofr c nor,rouqslo aHa.[H3aropa
KpyroBoH nonrpHwlIIHI4 KapTI4Hbr pacuenneHr,r.fl MafHHTOaKTI'tBHbtx Jtyll/,yli1 B cneKTpe
nqreH, HanoMHHaroqefi Kpoccooep-aS$exr B c[eKrpax MarHrdrHbtx 3Be3A, eAHHoro
MHeHH.q ner. Ho .sBHo Br,tAHo pa3AenerrHe HccJreAoBareneil Ha,(Bit nilr€pfl: oAHH npeA-
nonararor cyrqecrBoBaHHe HCTHHHO|O r(pOCCOnep-Oosexra, ApyfHe [peAnoqHraror
coorBercrBylouyp KaprnHy cBs3brBarb c nonepeqHbrM MaTHHTHbIM noJreM. Tev ne ue-
Hee HaAexHoe ycraHoBJreHae Hanwqvs HcrHHHoro KpoccoBep-oO@eKTa HMeer rep-
BocreneHHoe 3HaqeHHe Anq noHHManxr SusuvecKnx npoqeccoB, nporcxoAgulHx rl

aKTl4BHbrx o6.nacr.cx Ha ConHue.
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PHc. l. npo0HJtu x.n:atla FeI tr5250,24 B cnexrpax nsreH c neBo-H npaBor.rHpxyJrepHoff norrpH3aqHeq

Tenepl eu{e pa3 o6paruMc-a x [9] r.r flpoaHanHslpyeM ocHoBHbre Ha6npAarerrbHbre
AaHHbre, npHBeAeHHbre raM. cHaqa.na paccMorpuM xoHrypbt rlvlHHH FeI\5250,2A (pHc. 3
B [9]), orHocAilluecfl K TeM MecraM n.ETeH, rAe rro MHeHHo aBTopoB, ocyqecrBnrercri
KpoccoBep-sQ$exr. ,{lr y4o6crBa orH KoHrypbr Mbr BocnpoH3BoAHM Ha pHc. 1, rAe
nocpeAnHe KoHTypbr lnHvlh B nApe n_areH, a BepxHHe H HHxHHe coorBe.rclBylor
MarblM o6nacrflM B ceBepHoli H loxHoti qacr.sx nonlr€HH; nyHKTHpHbre h cnroruHbre
IvlHrlH COOTBeTCTByTOT KOHTypaM B .rreBo- H npaBoKpyfoBoE non.qpH3auHr. Hanov_
tlHM, tITo ecla 6lt KoHTypbt, orHocrlulHec.fl K noJryrenu,6tutn cBr3aHbt c HcrhHHbtM
KpoccoBep-3oQeKTOM, TO HHTeHCHBHOCTb UeHrpanbHofi cocrae.nsoulefr paculen aeHnfl
B cneKTpe oAHotr nontpH3at{HH AorxHa 6srru paaua cyMMe }.,tH'reHcr,tBHocrerl xpailnrx
KOMnOFTeHTOB Apyrolt noJrrpH3ar-lHH. Kav Iopouro r,HAHO H3 pHC. 1, raxoe o6_fl:are,[u-
HOe ycnoBHe He BbrnoJ'rHflerc9. 3ror .ssar{erc.s [epBbrM apfyMeHTOM, rOBOpr{il{HM O
roM, qro B AaHHblx Mecrax KpoccoBep-sQ$exra ner. IIo-eu4HMoMy, ora KaprHHa Bce-
TaKU cB'{3aHa c npHcyrcTBHeM 3HaqHTerbHofi cocraBrqrcqeri nonepeqHoro MaTHHT-
HOrO nOJrq.

ffatee, aBropbr [9] eaear napaMerp B= (A\l - A\.)/(A^r + A\.), r-Ae A\r r A\, _ urN_
pl4Ha rhfluw Ha ypoBHe 0,7 0t LIeHTpanbHOil rny6raurr B cneKTpe,rreBo- h npa-
BOKpyroBofr nonqpH3auHH cOOTBeTC'rBeHHo, qro xapaKTepH3yer pa3n{q1fl urHpHH
nuHhn B pa3Hbrx noJr.8pH3aqH.EX. BenrqHHa rIapaMerpa B anropaur 6rr.rra onpe4eneHa
,{nt ceMH cneKTpanbHbtx llhHni't c pa3nnqHbrMH 14 KaprHHaMr4 pacqen relytl- 3eer,aarra yr

pa3HbtMh Saxropaur .IIaHAe; AaHHbre npHBeAeHbr e ra6rrrqe [9j. 3arev 6uraa nocrpoena

,rlHHH s _B -Qa I -q" Nl 3Q0ek'r 3eeMaHa

lal 5225,54
FclI 5234,6ft
ScII 523I ,34
l;el 5247,lA
Crl5247 ,64
l;el 5250,24
FeI 5250,74

0,04

0,1l
0,1 3

0.23

0.28

0,44

0,l5

2,25

1,09

1,00

2,12

2.,51

3,00

1,48

1,50

0,09

0,00

0,20

0,00

0,00

0,1 4

0,75

1,00

1,00

t,9z
2,51

3,00

t,t4

CroxH6rF sQQexr

CroxHbtff 3QQekr

HOpM. TpHnneT

croxHbrn 3Q0ekr
npocrofi TpHnner
npocroff TpHnner
croxHr,tfi atpQexr
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Prc, 2. 3aaxcuMocrb orxocllrerbHofi IlHpHHbl
paoHbrx anHrfi a pagJI[qHHx noJlgpH3arusx or
oaxropa MarHHTHoro pacqenrleHx,

PHc, 3. KaprxHa 3eeMaHoBcxoro pacqenneHHs

;rnxnr FeI1,5225,54 s nonepeqHoM MaTHHTHoM

no,Ie

zro !4'a!
PHc.2

3aRHcHMocrb napaMerpa B or Qaxropon -IIaHAe nvtvill (prc. 4 B [9]). Anfl Har.ntAHocrH

Mbr OTOT rpa6rrK BOCnpOH3BOAHM Ha pVC. Z, rAe TOqKH COOTBeTC-I,ByIoT AaHHblM [9]

Cpasy BI4AH9, qro ToqKa, Koropafl orHocnrce K TIHHAA FeI\5225,5A, c,4rlbl-lo or-
rHqaerqfl Or pagflpeAenelufl 3HaqeHnfi nO SaKropy JIauAe, qr6 orMeqaeTct aBro-
paMH [91. Onr noaaraloT, r{IO ero, BO3MoxHo, CBflsaHO c xapTHHOI1 pacqenneHHq nH-

HHH, Ckopee BCerO TaK H eCTb, HO TOnbKO npU OAHOM BaxHOM ]CJIOBHH: ecJll4 HMeeT

Mecro nonepeqHoe none. Ho B [9] 06 oroM He roBopHrct. lloctuorpnu 3eeMaHoBcKyro

KaprlrHy pacqenJleHH fl nlHv1r1Feh5225,5A (puc. 3) B cnyr{ae nonepeqHoro non,r. Xo-

pOuIO BHAHO, qTO 14 1T-KOM[OHeHTbI 3TOfi rtvirrrtll HM€]OT 3HaqHTertbHOe paCUenneHHe

i6a*rop |laa1e AJIr{ T-xOM[oHeHroB SToIl JIHHHH par;eH qn = 1,5). fCxO, qro ecnH 6bl

r4MeJr MecTO qucrbtft KpOeCoBep-a$OeKT, r6rAa BSJISACTBHe HL=0 orgyTcrBoBana
6ar rr-xounoHeHTbl H napaMerp AJrr. AaHHolr JtHHuH AoJIxeH 6rtr coorsercrBoBarb
o6lrler 3aKoHoMepHocTH coorHolueHH,l MexAy 9 u q. Tolrxo npHcyrcrBHe 1T-

KOMnOHeHTOB, cJIeAoBaTeJIbHo, HaJIHqHe nonepeqHoro flo.It, MorJ'lo TaK cHH3hTb

sHaqeHHenapaMerpa gAnsnunuuFeI\5225,5A.nocneyqeraBrvtflHvtfl pacqenneHHld

T-KoMnOHeHTa IhHHu COOTBSTCTByIOUaT{ TOqKa CABHHynaCb Ha rpa$I4Ke AaneKO

B.leBo H nplrrrJla B corJracne c ocHoBHofi 3aKoHoMepHocrr'K). Orueruu, q-ro A.IIfl Bcex

nu11vrit CO CrtOxHbtM 3SSeKTOM 3eeMaHa Mbl paccqHraau Saxropit naarnurnOro
pacqenneHHr{ TI-KoMnOHeHToB H onpeAeJIH nb Lq = Qa - Qn.3rn Aannue npHReAeHbl B

ra6nHue, rAe B H qoB3flTbt H3 [9], a qn u A,qpaccqnraHbl HaMH'

IlpegnOnarat, qTO HMeJIO MeCTO nonepeqHoe norle, Mbl nOcTpOHnH 3aBHCHMocTb

MexAy napaMerpaMu $ u a,q (pv1c. ?, kpecrHKn). Tarcrv o6pa3oM, H 3ror Qaxr yxa:ut-

Baer Ha ro, rrro npHBeAeHHbre s [9] cnyqau Jryque o6tscHcnrc, HaJ-IHqheM nonepeq-

HOrO nOJI.f B AaHFIbtx MeCTax nOnyTeHI4 B.fTeH. CIeAOsareIbHO, npeAno.nOxeHrae s [9]

o cyuIecTBoBaHHH KpoccoBep-3soeKTa B nr{THax He noATBepxAaercs.
B csqaH co BceM BbrueH3J,rOXeHHbrM A.rrf BbrflcHeHH' Bonpoca, ocyuecTB,l.flerce iA

KpoccoBep-3$SeKT B aKTI4BHblx o6aacrnx Coauqa, HaMH 6blJla pa3pa6oraHa cne-
qnanbHa.E nporpaMMa Ha6nnAeHHr? H cnoco6bt Hx aHaJIH3a. fiepnate Ha6nmAeHH-n no

3Toi1 nporpaMMe 6blnil [poBeAeHbt s 1972 r. Pe3y.[brarbl HccJIeAoBaHnfl MarepHaJla

na6.nnAeHuR Mbt AaAxM BO II qaCTU CTaTbI'1. 3AeCs ust OnHueM CnOCO6bl pasJIHqeHH'

KpocCoBep-sQOeKTa H rlonepeqHOro noJ[s B Cnyqa.ffx, xorAa npn nadaroAeHVH c a{a-
nr.rsarOpot Kpyr6Rofi nOnspH3alIHI,t B C11e1rpax nflreH o6Hapyx6BaeTcq paculen-

.rreH H e xvr:Hvl lt, noxox ee Ha KpoccoBep -3Q@eKT

C n o c o 6 1. Cnex'rpbr coorBercrByprrlHx Mecr B aKrHBHofr o6lacrr HyxHo cHH-

MaTb KaK C nO.IIHbtM aHaJIH3aTOpoM KpyrOBOfr rronflpH3a\HH (>\/4 + nOnflpOHAHat Mo-
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3aHKa), TaK H 6e3 nJIaCTHHxH \/4, r.e. TOJIbKO qepe3 [onrpoHAHylo MosanKy, xena-
TerbHo, B cnexTpaJrbHbrx o6nacr.Ex oKoro flpocrbtx rpH[neroB 3eeptaHa Fel\6302,5A,

\6173,3A unulr525O,2A C Hau6o.nbuxMx MarHHrHblMH pacuenneHnflMll. Cpaenenre
HHteHCusHOCrefi T- H O-KOMnOHeHTOB B pa3Hblx CneKTpax AaCT BO3OMoxHOcTb

roBopgrb o npHpoAe rBJreHHs. OAnaxo xeJrareJlbHo H cHHMarb cneK'rpbl c noMotubro

l\/Z+nll,eponAHas Mo3ill4Ka, reu 6Oaee, qro Bpalqas nJIacrHHKy s \/2, N'tOxHo A06h-
Barbc.fl HaH6onee qerKortr BuAuMocrtl 1T-h o-KoM[oHeHroB B cneKrpax oproroHanb-
Hofi non.flpH3aIIHH.

C n o c o 6 2. Caumarb cneKTpbl rroAo3peBaeMbrx Mecr axruaHofi o6nacrH 14 HeBo3-

MyuIeHHOf, $orocQepsr B cneKTparrbHbrx yqacTKax, coAepxaIIIHx HeMarHHTttbte rvHl4vl

(Qaxrop JIanAe q = 0). CpasHeHHe nonyuupvn nuruuA c q = 0 B creKrpax pa3Hblx Mecr

AoJrxHO Csl.tAereatCTBOBaTb O HA1uquvt HnH OTCyTSTBHH xpgggOaep-sS$exra. B

cnyqagxHaJIl]LlHfl,KpoccoBep-rtpsexra(A\"=2A\a)HeMaftll4THbrcl:,atliluBcneKT[)c
TaKHX MeCT AOJIXHbI paclUHp.sTbcu(HIA AaXe yABaHBaTbcfl) B 3aBHCHMOCTH OT A'HHbl

BoJrHbr nnavfi H BerH.rHHbr pa3nocrr4 Ao[JIepoBcKHx cKopocreh LV o6lacrefr c lly u

Hg nonnMH. 3ro orveqaercnvl s [16]. B cnyqae xe nonepeqHoro nort nonyurphHbl

raKnx nutufi B CneKTpax noAg3peBaeMblx MeCr x HeBOsMyI{eHHoft $OroC$epu AoJIx-
'Hu 

6url npHMepHO OAHHaKOBII (KOHeqHO, eCnH AOnyCTHTb, t{TO nOnyIIlHpHHlt eut6-

paHHbtx nunult cy(ecrBeHHo He MeHrprct H3-sa Bo3MoxHoro H3MeHeHH9 ApyrHx
Qnsuuecxrx ycnoBnR).

C n o c o 6 3. Hyxno cHr,tMarb noJrqpH3arlHoHHbre cneKTporpaMMbl noAo3peBaeMblx

Mecr aKTr,rBHofi o6aacrr KaK c aHaJrr,t3aropoM KpyroBoIZ nonflpHsiluHvt, TaK h ro.IIbKo c

noJI.spH3aUHOHHOfi MO3aH(Ofi P1,2(6el nJIaCTHHKH \/4) e.{ac'r'h CneKTpa, coAepxarrtcta

111HHH F9I\5250,JA, rAe HMeIOTct eIl1e HeCKoJIbKo npocrblx TpnnneroB 3eevana c
pasrnrrHblMn QaxrOparru llaruAe. Hsuepnr B IyqItIHx c[eKrporpaMMax noJlHoe pac-

CrOsnne A\ r,.rex4y KpaFHHMn KOMnOHeHTaMH pacqennetlafl AJtfl. arr6pannurx llr]|,Hvlh A

onpeAenyB Ha1.IpexeHHocrn MarrruTHoro nons lI B pa3Hbtx rtpcArronoxell]4flx (Kpoc-

cOnep-srp$eKr AJ1H nonepeqHoe noJre) MoxtiO nocrpoxrl rpaQr.rx 3aBHCHMocrr'r A\ Ir

l-1 or Sarropa q)rz (pHc. 4). Mur 6yAeu HcxoAhrb H3 Toro, qro ecrtl ocylliecrBnrercrl
Kp9ccoBep-r$Sexr, ro ycnoBHe A\" - 2 A\11 BblnonH se-Ice Arre tlt4tt\u. Fcl\.52.5(),2r\. y

xoropori q* =83. 10-lo (crr'rz).

B c.nyuanx, KorAa Her Kpoccosep-oQQexra (A\" = 0)' a LtMeercq nonepeqrloe Mar-

HHTHoenone,HanpHMep,cII,=2gggI.c,ueInonyqHMnpgMylolsaal4cNvoc.rylllo'r
qlJ,rIie 111 = g9n31 = 2000 I-c (ounqr-s 111 e pa:Hux JIHHH9X Moryr 6ltru caR3attbl c

iu.rrur",f, rx r.4y6ru o6pa3oBaHHt) n npsMylo 2 3aBI4cHMocrn A\ Ao (l|rz,Ilpoxo-

Aqrqyto qepe3 0 rura.nut A\/A\// (p[4c. 4).

IIpu Ha.nuvar KpOCCoBep-SQOeKra Mbl noJlyqfiM npqMym J sae]'icuvocra A\ or r7\2'

KaxnuAHoI,l3p}!C.4,ao.rrrH.{HeoTc.nyqa-fflonepeqHoronoJlfl,npHKpoCCo-
nep-e$Sexre 3aBucnMocrs A\ or ql'2 npo*og" He qepe3 0' a vepes A\" = 211"'

fenepl,eCJIH ngflbtTaTbcrl nocrpoHrb 3aBucllMocTb MexAy H u qt?, noJlarafl, qro A\
norrHocrbro"onpeAenseTcq MaTHHTHbIM pacuIenJIeHHeM (a\. - 0), no,rryunv xpNnyro 4,

corJracHo xoropolt, Bo-nepBblx, HanpcxeHHocrb nolr.s /y' a pa:Hsrx rutvtsx ch.nrno
pa3nHLraerc.s, Bo-BTopbtx, Atrlx nynufi c Ma.rrbrMu qltz venuuunLur H Henepo.Rrno 6olu-
ur,lel 3ro onpoBepraeT npeAnoJloxeHue o ToM, qTo A\c = 0 a AaxnoM Kot{KpeTHoM

c.nyqae. CaeAosarerbHo, M KpHBa"E 4 (puc.4) roaopur o HarHqHH KpoccoBep-:@tpex-
Ta.

C n o c o 6 4. HeAa1eKo or HsBecrHofi MarHHroqyBcrBHreJIbHort ,hHviu Fel\6173,3A
HMeeTcq ltytltfl FeII\6149,2A co cneUHQHqecKHM pacuten.rleHxeM B nonepeqHoM Mar-
HHTHOM noJre (pHC. 5): K&K BHAHO, OHa pacqen/ilfle'fcfl Ha ABa fT-KoMnoHeHTa B OAHoltr

[OJrflpH3arIH]l, u Ha ABa O-KOMnOHeHTa B OpTOrOHanbHOfi IIOJI.flpH3aUHH, npHqeM
paCCTO.fHH, MexAy 1T- H O-KOM1OHSHTaMH OAHHaKOBbt H OnpeAenqOrcr 2A\71 =

=9,34.19'5 , q*H. B clyvae q}lcro nonepeqHoro MarHHTHoro [o-[, HHTeHCHBHoCTH

Bcex ,r- u o-KoM[oHeHToB paBHbt. Tenepo ffcHo, rrro ecJIH Mbt cI-rHMeM nonrpH3al{HoH-
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PHc. 4. 3aBHcHMocrb norHot'o paculenneHHs .ltxxxff Atr H HanpgxeHHocrx // vanrrnrubtx norefi B pa3Hbtx

nHHHsx or Qax'ropa uarHHTHoFo pacu{enreHH, Q;t2) tunua
Pxc. 5. KaprHHLr Mar-HrTlloro pacuenreHHq luxNu Ircll X6l4g,ZL B nonepeqHoM MamrHTrroM nore H BHA
JIHHHH B opToroHarbHbtx norrnpH3aLtHex npH HarHqHH kpoccoBep-3(DeeKTa

Hble CneKTporpaMMbl nOAO3pellaeMblx M€CT aK'rHBlroli o6nacTH B CooTBeTcTBylotrleM
cneKrparbHoM rHana3oHe, TO.rbKO nO BHAy paculenneHHA jtutlv1t4 Fcll\614g,2A s
cneKTpax c oproroHanbHoB nonJ{pHauHefi MOxeM CyAHTb, HMeer rH Mecro Kpocco_
Bep-3$Sekr HJIH nonepeqHoe MarHHrHo€ no.rr€: a) B cnyqae noflepeqHoro norq Mbr B
KaxAoM cneKTpe Ha OAHHX h rex xe pac'r'oqHHqx 2A\77 apyr. oT Apyra yBHAHM Aua
KpariHHe KoMnorreHTa (pHc. 5, 6, no a oAHoli nonqpH3arlHH 3To 6yAyT Ti_KoMnoHeH-rbl,
a a Ipyrofi (r-KoMnoHeHTbl (Hx HHTeHCHBHoc-ryt SyAyr npHMepHo oAHHaKoabt, ecrh 6c
B.nH-qoT MarH['lToonTHqecKHe s@Sexrnr); 6) n cnyua.nx HaJtvlqt4e KDoCcoBep-3OeeKTa,
Mbt KaK H B npocTblx rpHnnerax 3eevana, B oAHori norepH3allrH AOrxHbt aHAe-rb ABa
KpailHHe KOMnOHeHTa, a B OproroHanbHofi no.nepH3aurh roJrbKo qeHTpanbHblz
KoMnoHeHT, HHTeHcHBHocTb Koroporo 6yAer paBHa cyMMe HHTeHCHBHocTeH KpafrHHx
KOMnOTJeHTOB (pHC. 5, B). KpOMe roro, B 3ToM Cnyqae paccrorHyre MexAy r<pahnuuu
KoMIToHeHTaMH 6yAer onpeAenqrbcq A\ - 4A\11, TaK KaK A\" = 261r, r Ai = A\. +
+ 2A\77 = 4A\,.

k coxa.nenrto, rvllrle Fell\6149,2A B cneKTpe a4pa 6o,rruxx nqreH oqeHb cHrbso
ocna6eBaer HJIH BoBce HCqe3aer. I-losrovy oHa xopotx a Als HCcneAoBaHHn Kpoc-
coBep-3QQeK'ra B MaJrbtx qApax Hlu noJ'lyreHu n_flTeH. Aaa Nsy.lqHgs 3Toro Bo3Mox_
HOrO ,BJreHH,l B CneKTpax 6onbuHx rAep nflTeH .rpe6yerce aur6op AyprHx Ar.HAh
noFrol]leHhe. Orvernv, qro B 3THx Llenqx .qocraroqHo y4o6rra J.tvlHt e Fcl\-522-5,-5A,
kaprHrra paculenneHHq Koropofi npH-BeAeHa Ha pnc. 3. Msr noxa HaujJlh eu1e ABe 6onec.-
MeHee yAo6Hbre JtnHhvl: Fcl\6082,7A u \62fi,4A. y^srrx tfiHtil 3eeMaHoBCKoe pac-
ruenJreHHe B npHHUHne raKoe xe, KaK tlAHHA )\5225,54, xorn @axropur ,rlanAe A A-rtfl T-,
H A,nr o-KoMnoHeHToB HecKoJ'tbKo MeHbrle q" = 1,0: Q" = 2,01.

Flyxno 3aMerHTr,, qro cnoco6nr 1, 3 n 4, no-nr4xvoMy, Moryr 6rrru nprr,.reHeHbr Ane
HCCJTeAOBaHHfl KpOCCOBep-aQSex'ra B cneKTpax MarHHTHbrx 3Be3A.

Y.lHlutBalq Bce Bbtueh3noxeHHoe, MoxHo 34KJltoqHTb:
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1. B I'rccneAoBaHHrlx KpoccoBep-o+SeKTa B cnexTpax MarHHTHbrx 3Be3A H aKTHBT-rbrx
odaacrefi co,rnqa neo6xo4nr,.ro yqhrbrBarb Bepo-ErHoe Brvr,lrle Ha noJ,r_spg3ar,IHlo
Ko MnoHeH To B pacqen.[eHH, MarHH'I oaKTH BHbrx nunuf,t KaK H Hcrp yMeHTaJr bH orz n a rt fl -
pH3artHH, rax u o@@exra <DapaAeq.

?. flpegtoxeHrrHe 3Aecb qerbrpe cnocooa Aaror Bo3MoxHoc.tb B KaxAoM KoHKper_
HOM Cnyqae oAHO3HaqHO OnpeAenHrb HMeer JrH Mecro KpoccoBep-oQQexr L4J1v t10ne-
peqHoe MarH14THoe none B aKTHBHbtx o6racrqx Co.nnua.

3, [o-or4ravoMy, HeKoropbre H3 3rHx cnoco6oB Moryr 6,ru npNveHeHbl K H3yqe_
HHro l(poccoeep-seeexra B cner(Tpax MarHHrHbrx 3Be3A.

B gax.npqenue Bblpaxarc rly6oxyro 6naro4apnocrr' BCeM corpyAHaKala na6opa-roprH Qusuxn ConnUa, a raKxe H.M. IUaxoscKoMy sa o6cyxAeHue pe3ynbraroB,
[I.tI. !o6ponpaBHHy 3a qeHHbre coBerbr H noMorrlb npn oeopureHHH crarbH
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Y AK 520.82/87 + 520.3/6 + 523.9

HEKOTOPI'IE OCOEEHHOCTI,I OI;PAEOTKII
BPEMEHHtrIX PflAOB

METOAOM HAJTOXEHHbTX 3n0x

.(.H. PauxoBcr(Hfi

Iloxa3aHo, qro trpll HaxoxreH[r cnexrpa MorrrHocru BpeMeHHoro prAa MeroAoM HaroxeHHbrx 3nox
BoSHHxaer ptA careJInHToB cHJIbHbIx ,HHun. carerrHTH pacnoroxeHbr axBHAHcraHTHo B qacrorHofi
o6.nacrl. AMnrHTvAbl H ttlupHHbr careJIJtHToB s t pas {r4e k--qac.no 6rx ueroAa HaJroxeHHbrx gnox) MeHee
coorBercrBeHHo aMnrHTyAbl H lllHpHHbl HHHIIHHpyroqeff carernHTbl IHHHH. npHBOArrCs aHarHTHqeckHe
tpopvy.llur 4lr qacl'or carerJrHToB.

SOME I'ECULIARITIES OF DIGI'IAL DATA SE'T TREATMFNT I}Y
SUPERPOSED EPOCH ANALYSIS, by D.N. Rachkovslq.It is shown, that while searching for a porvcr
spectrum of digital data set by the method of superposed epoch analysis a number of satellites of srrong lirrcs
appear. 'l'hcse satellites are located equidistant in the frequency region. 'l'he anrplitudcs and thc u,itlhs 9l
satcllites are lower than those of the initiation line'by k rimes, where k is tire numbcr ol bils i1 1ht:
.superposcd cpoch anaJysis. The analogous formulae for satellite frequencies are given.
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MeroA HaJrroxeHHbrx snox (MH3 ) qacro npuMeHqerce Anfl noHcka nepHoAHL{-

Hocrefi Bo BpeMeHHbrx prAax.OcHoaHofi ero oco6eHHocrbro rBrrnercfl ceneKuhfl AaH-
Hbrx no Sasoauv sqefixan (6HHaM), coorBercrByloulHM npo6Hovy nepxoAy. Aatee
peun nofi4er o rofi pa3HoBHAHocrn MH3, KorAa pacnpe,qeneHHe no 6unau yMHo-
xaerc.E Ha cosg H sing coorBercrByrouefr Qassr, xor;r BblBoAbr, Koropbre 6y4yr cae-
raHbr, HMeror 6oaee o6unfi xapaKTep.

Kax noxa3ano s [1], paccMarpuBaeMbrfi BapHaHr MH3 oxsusaJreHreH npeo6pasoaa-
Hrn @ypse (nO). MH3 pa6oraer 3Har{}.rrerbHo 6r,rcrpee I1O. BucrpoAeficrsHe Ml"l3

o6tqcHrercfl 3aMeHofi 3HaqHTe.[bHoro qHcJra yunoxeHntl Ha onepauHH cJroxeHHff, a

Taxxe reM, q'ro Qynxqru cosg H sing uqyrcn a SuxcrlponaHHblx roqKax. Bsrcrpo-
AeficrBHe MH3 rraoxno ellle 6onee yBerHrrHTb, cocraBHB npocrylo npoqeAypy pacnpe-

AeJreHAfl no 6unau Ha t3blKe Accev6lep.
Ebrcrpoe npeo6pasonanue Oypre (6II@) pa6oraer B cpeAHeM HecKo.nbxo 6lrcrpee

MH3. OAnaxo yr.rHTbrBaq, qro EIl@ aBToMaTHqecKx pacc'-tHTblBaer Bce He3aBhcHMble

qacrorbr pqAa AaHHbrx, a B MH3 voxno orpaHl4t{HTbcs roJIbKo Heo6xoAHMblMH, Mox-
Ho cxa3aTb, qTo BpeMeHa O6pa6orxn cpaBHHMbl. Ilpenr.,ryqecrso MH3 nepeA 6110 coc-
TOHT B BO3MOXHOCTr o6pa6OrKH HepaBHOMepHO pagnpeAeneHHblx pflAOB tlrcer, a

TaKXe B TOM, qTO npOnyCKH B AaHHblX HeT HeO6xOAVMOCrvt 3ailOJlHrTb HynrMh, tlTO

3KOHOMHT BpeM.ff o6pa6orxn H oneparHBnyrc nauxrl 3BM.

B KAO c 1974 r. BeAyrcq peryJrqpHhre Ha6nnAeHHfl 160-vgnyrHblx nynbcaqhh
Co.nHqa t2l. O6uas AJrHTeJrbHocrb peAa npeBbrulaer 1,5 . 106 nap qHcen. EcrecreeHHo,
qro o6pa6orxa raKoro AJrr4HHoro pqAa BeAercq B ocHoBHov MH3. BrtqNc.rleHNq 6orree

KoporKyx pr,qoB BeJ,rr,icb raKxe H c noMolllbro II@, pesylbrarbt, noJtyqeHHble no MH3 t't

II@, scerAa coBnaAaJIH.
B 1988 r. C nOMOIIIbtO KOCMHqeCKOTO annapaTa "@O6OC" B COBMSCTHO1U Opan-

xo-ll1serlUapcKo-CoBercKoM sr(cnepHMeHre "HQHP" 6ru noayueH psA HsMepeHHft

epKocrn Conrrqa [3]. Annna npaKTHqecKH HenpepbtBHoro pflAa Aocrrraer 2,5'10s
TOqeK. Uelum 3KcnepHMeH-ra flBlletlllb H3yqeHHe Kone6aHnfr ,pKOCTH COanqa, tr

qaCTHOCTr4, !-MHHyTHbtx r 160-vr,rHyTHblx BapHaUHi. IloCxO.nsxy pqA OKa3ancq Aoc-
TaTOLtHO A,rrHHHbrM, 6utl nptauenen MH3. B pesy.nurare nafiAeno, qTo Aaxe nocre
OnpeAeneHHofr QunurpaquH 4aHHbtx s o6lacru 5 ut'tH 6suo o6uapyxeHo MHoro

,Oxrrbrx qaCTOT, 19JIHOCTbIO MaCKI4pyIOUHx COIHeT{Hrrfi Cnexrp. [l@ AaaO 3HaqH-

reJrbHo JryqruHe pe3yJrbrarbr, no3roMy 6urlo nprnaro peueHue orKa3arbcq or MH3 t'l

npHMeHrrb IIO. I]ocaeaoBarerE,Hoe yJryqrxeHl,le Sraurpaqur no3BonHJro nonyqI4rb
yCTOfirtHBbtIA CneKTp, COOTBeTCTByIOIqHfr cOIHeqHblM xOae6anN.sv. HnrepeCnO, vro
KorAa Mbr npHMeHHJru K oxoHLrareJrbHo or(plr.rrurpoaaHHbtM ,qaHHbtM MH3, peryrsra'rst
coBna.rrH c reMH, KOTOpble 6rrau noayuerru [ItD.

C Ue.nup Bbr.EcHr4Tb Bo3MoxHbre norpeurHocrn MH3 6stau nponeAeHbl tlHcreHHble

oKcnephMeHrlr. B pr4 AaHHbtx BBoAt4JIacb SyHxqnr cosg(ZntlT), rAe'l' -nephoA
ro.ne6anr,rfi. B pesyltrare 6srlo BbrflcHeHo, qro HH3KoqacrorHble xone6auH.q Aator Ay-
xH B o6nacr14 BbrcoK14x qacror H Hao$opor BbrcoKoqacrorHble xone6anns Aalor,r'lox-
Hbte AyXt4 s O6JraCrH 6Onee Hh3KHx qaCTOT. 3SSexr 3TOT AOBOII,HO Mar, aMn,hTyAa
JroxHbrx ryl{vth s - k tk -qfiCJIO 6uH) pa3 MeHee nO BeJIHtrI4He, qeM UHHUI'iI4pyKlulatl

JTL1HI1fl.

B nepaOr',r H3 paCCMOTpeHHblx Bblule BpeMerlHblx psAOB AaHHble npaKThqecKh tuy-

MOBble, cnexTp paBHoMepeH H noxHble JIVHvlvl paccMaTpHBaeMol-o THna He Moryr
6urrr o6napyxeHbt.

Bo aropotr BpeMeHHoM pqAy HMerorcs 6oJrbuHe HH3Koqacrorllble Bapualp4t4, Ha

3-4 nopgAxa npeBbruanulHe oxHAaeMyro aMnnHTyAy conHeqHblx s-MHHyrHblx KoJe-

6anni. HeoOnsruOli OTpe3OK STHX AaHHblx npHBeAeH s [3]. ECreCrBeHHO, qTO "IlOxHble
nyHvlvl 6yayr 6oaee LreM Ha nops4oK I4HTeHcHBHee coJHeqHblx, Hecxoltuxo raKilx J1t4-

unfi xax pa3 H nonaAaer a o6racrt' 5 vun.
PaCCrurOrpnl.,t KaqeCTBeHHO npOUeCC npOHIaKHOB6HH.a B MH3 luusn C HH3KOi
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qacrorofr B o6nacrb 6oaee RbtcoKI4x r{acror. ,I[na roro qro6rr npr npo6noM nepHoAe
P ocyqecrnnnrcn nexufi MaKcHMyM, neo6xoAnvo, qro6ur or"yrcruoual Apefio roqeK
pfAa no $asau. Ilycrr An, AByx sHaqeHHfi BpeMeHHOri KOOpAHHarbt t, t1, t2, noryqaeM
o4unaxoeyo Qasy

t*lP = kl1 + mn, t2klP = kl2 + p.n.

3aecu t - LrHcro 6un, 11, 12, m - HeKoropbre uenbre q,cJra, .n - AecnrnqHar Apo6b
(Qa3a). OrcpAa HMeeM

p = (tz_ t)l(lz_ t).
6es orpaHr,lvenn.a o6quoc:rH MoxHo cquTarb I rrerbrMr rrHcraMH. Taxnv o6pasov, ne-
pHoA RO3MO)I(HOTO JroxHoro MaxcHMyMa AOnxeH Bblpaxarbcr oTHoueHHeM UerbtxqHceJr. Ha prc. 1 npHBeAeH roxnuri cneKTp MotuHocrr BpeMeHHoro prAa, o6pa6oraH_
noro MH3

ti= i, !; = cos (ZrilD, i = 1,2, ... N,

rAe N = 1120, k = 16, T = N/3.
Ecar paccurarplBarb roJrbKo IIHHH c aMnnuTy4oil -l/k, To Ans \lacToruoxrlbrx

JtytHvtrt MoxHo non yqHTb

v^= nl(k + l), n = 1,2 ...

3avernu, qro B (1) ne oxogur
cneKrp 6y4er oAHHaKoB.

Paccrraorpnu re[epb Apyro]tr trpouecc, a HMeHHo npoHHKHoBeHHe BbrcoKHx
e o6"rracro Hfi3Kl4x. Ilycrr npo6Hufi neproA panen p, t - ,{racro 6xn. EcrN
MeHHOM pr{Ay npHcyrcrByer xo.ne6aHre c aMnnHryAort A7n nepHoAoM

T=Pl(nk!l), n=1,2,3...,
To nocJ'le pacnpeAeJleHHf AaHHblx no * qqefixau nk xoaedanufr noracr-rce A oc-ra-
HercJa roJrbKo oAno xoae6aHHe, KOTOpOe Mbr H 3aperHcrpHpyeM yxe He c nepHoAoM
7, a c neproAor'a P H aMnrl4TyAor;

Ap=A/(nla+l)

Puc.2ultuocrpHpyer BHA cneKrpa MoqHocrx, no.nyqeHHbrfi o6pa6orxofi MH3 pa4a
ti = i, !; = cos (2rilT), i = 1,2,... N

npu k= 16,T = 5,16,N = 1120.
Ilorara-s n= I u'l'= 5,16 n (2), nonyvaeM ABa sHaqeHhr p aoxHrrx nuHvth pt =ll7,j,Pz= 17,4, Koropbte u o6napyxr"u", ,u pnc. Z
orpanruxaaracb paccMorpeHHeM TOJTbKO annufr c aMnrrHTyAoh -1\k, Moxlro no.ny-

unru odqyro Sopr,lyay A,rfl qacror yn JroxHbtx tuanl oror-o rrnil:
vn=ntv7l(k!l), n = 0, 1,2 ...

llorara.fl s (3) n = 0, nonyvaer,,r BbtpaxeHne (2). B (3) 3HaKH B qxcJrhreJre H 3HaMeHarene
HE3ABHCHMbI.

PaccMorpeHHble Bblue ABa rHna JIoxHbrx lvlHvtir MH3 yxe o6urqnux <Dypue-lurrrfr ot pas, no3ToMy Hx ,rrerKo or.n,rrHTb. cxsaxFrocru AaHHbrx npHBoAr4T r( Hx pacqen-
JeHH0, XaX x O6lr.rnux Qypre*nnnnrt, oAHaKO paccrosHHe MexAy xoMnoHeHTaMH,
Bbl3BaHHbtMH cKBaxHocrbo AaHHbrx, yxe n /< pas.

o6urqno cqHraercr, qro g MH3 nyque uo,6rrparo He pa3nararcqeec, Ha MHoxHrerHqHcJIo 6nn. B npoBeAeHHblx HaMH qHcJIeHHbrx aKcnepHMeHTax npocTbre rrHcra 6uH ne
o6 naAann H l,tKaKHMH npeHMyulecrBaMh.

B sax-rpqeHae MoxHo cAenarb BbrBoA, t{To HecMorp, Ha HaIrHr.tHe rroxHbtx Jtn1nh,

I l. 3aK. 2 I 68 
l6f

(1)

qacrora sos6yxAarcr{eh tnHhu, T.e. npu aro6or,r 7'

qacToT
BO Bpe-

Q)

(3)
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PHc. l. cneKTp MoulHocrH AHckperHoro peAa
HaroxeHHbrx inox npx qncne 6HH t = l6

3Aecb npHHqro i = 1...N,N = 1120,'l' -- N I 3.

KBAAPAT HHTCHCHBHOCTH
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X ;= i, Y;= cos (2rdl7'), o6pa6oraHHol'o MeroaoM

no ocH adcuHcc orJIoxeHH qacrorbl, no ocu opAHHa'r
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l, xpoMe 3HaqellHtl 7 = 5,l6
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PHc. 2. Cnekrp MollHoc'rH. Odoruaqexuq H BeJIHqHHbI re xe, qro H lla pHc

rlpHcyrlHx MH3 n He hMelouhxc, B no, MH3 npx HaAnexauei ocTopOxHOCrH pac-

qeroa, T.e. xopouefr sra.nurpaquH AaHHblx H cpaBHeHHh pe3r".nbTaToB, no"nyL{eHHblx

.rf, f.an.* .rr"r" 6au, c ycnexoM MoxeT 3aMeHeTb I-lO, nocronbKy 6o,ee 6t'lcrpo-

AeilcTBeHeH. ilo cpaBHeHho c Eno oH [4MeeT To npeHMyl]tecrBo, qTo no3BorlueT o6pa-

6arutsaru HepaBHoMepHble H pa3pblBHble p.eAbi AaHHblx'
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EhICTpbrE rrEplroIuqEcKr.trE oJIyKTyAUHr,r
oEIIIETO MATHT,ITHOTO IIOJTfl COJIHTIA

B.A. Ko.rot, M.JI. AeunAor', B.M. fpnropr,eB*,
B.H. Xauefiryr, T.To [an

tloraa cepxn H3MepoEnft odqero MarHlrHoro rlor, (OMn) CorHqa, nonyuexxai s lggT-l9gg rr. a
KpHMckoft H CarHcxofr o6cepoaroprnx, Aaer cHJrbHoe cB[AererbcrBo B noJrb3y 160-MHHyrHoR nepHoAHq-
HocTH co cpeAHefi rapMoHHqecxoft aMnnHTyAon oxoro 1,2 MxT. Pe3yrbrHpypqa, cHHycoHAaJrbHa, BoJrHa
HaxoAHTc, r rp6se c BoJtHoR, noJryqeBHofi Ha ocHoBe xa6lroAesrn, BbrnoJrHeHHHx s KAO r o6cepraropu,i
MayHr BrrcoH B 1975-1978 rr.

tlandolee nopa3[TeJrbHa AoJIroBpeMeHHan tpalooan xorepeHTHocrb MamrrHofi too-MxHyrHofi ocrlHr-
JI9IIHHT oHl oxa3HBaerc, xegaBHcsqen or rloJrspHocrH MarHHTHoro floJrr. BHABHHyTo Hecr(olbr(o npeA-
noroxeHnfi gaa o6r,ncxenrr sToro cBoncrBa oMn corHqa, paccMarprBaeMoro xaK sBe3Aa.

l,lcxoA, Hs oaxra 160-MlHyrHHx ocrlHnnrrlHn OMII, naftJlexo HoBoe, HeoxrAaHHoe cBHAereJlbcrBo B
noJlb3y clrqecrBoBaHH, ToHxHx (pa3MepoM -50 xM) MarHHTHbrx 3JreMeHToB B Oorocoepe ConHqa.

FAST PERIODIC FLUCTUATIONS OT- THE GLOBAL MAGNETIC FIELD 9F THE SUN, bY

V.A. Kolov, M.L. Demidov, V.M. Grigoryev, V.l. Haneychuk and T.T. Tsap. New series of measurements o{
lhe mean magnetic field (MMF') of the Sun carried out in 1987-1988 in rhe Crimean and Sayan observaroric.s
gives strong evidence of the 16o-min periodicity with an average harmonic amplirude of abour 1.2 mk'l'.'l'hu
resultant sinusoidal wave is found to be in a good phase agreemenr wirh that obtained from the previous,
1975-1978, Crimean and Mount Wilson observarions.

Tl," ..glt s.urprising is a long-rime phase coherency of the magneric 160-min oscillation: it. appears ro bc
paradoxically independent of the magnetic field polarity. Several suggesrions are advanced for' a rentativc
explanation of this strange property of the MMF of the Sun seen as a star.

On the basis of the observed 160-min MMF oscillation we unexpectedly find new evidence in favour of
the existence of fine (with the size -50 km) magnetia flux rubes in the sun s photosphere.

1. Bnegeuue

llprurre H3MepeHHr{ MarHhrHoro rroJrfl (Mn) Ha ConHu,e no 3eeeKry 3eeuana
BO3MOxHbt roJrbr(o An, sorocsepbr r.{ xpoMoc$epbr, a raKxe B npory6epaHuax. cBe-
AeHua o Mn B KopoHe, a reM 6onee noA r(oHBexrlBHofr 3oHoi noJryqeHbt KocBeHHbtM
o6pa3oM. PacnpegeleHne xe MII s ual6oJree rny6oKHx HeApax connua, BnJrrorb Ao
3HeproBbtAeJrrroqero fl Apa,,Ao cHx nop ocTaeTc' safaAKofi .

Ceftqac ci6ulenpun.aro cir.trarb, r{To Mn noA KoHBexrHBHori 3oHoi o6pasonaroct,
HnH B pe3ynbTaTe KocMoroHHqecKoro npoqecca (cxaTHr{ npoTocorHer{Horo o6naKa),
Y1JIfi KAK CneACTBHe THApOMaTHI4THOTO AHHaMO B KOHBeKTHBHOfi BOHe. MHOrrae aBTOpbt
npH STOM npeAnonararcT, r{To BHyTpH cOnrqa cKoHqeHTpr.rpoBaHo cHnbHoe Mn,
Aocrrralouee -106 + 108 fc. Haarqne MII c nanpaxeHHocrbro H >- LOl I-c nplanne-'
KaJlOCb, Hanprril{ep, An, yMeHbrrreHnr TeMnepaTypbr H rasoBoro AABrgHue B eApe.qnr{
perueHHfi npo6neMbr Aeonr{HTa HefirpHHo ul.

corracHo [In44nnrroHy [2], oaHaxo, Aaxe cpeAHee no HanprxeHHocrr4 Mn -102- rc
AonxHo H3-3a e$Qelrra nraByqecru BcnJrbrBarb l.r AncerlnxpoBarb cJrHrnKoM 6ucrpo u,
qro6br ororo He npolrcxoAHno, Mn AorxHo npoHHKarb K ueHTp:urbHoMy a4py coan-

.--
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Lla. B ro xe BpeMrl [lapxep [3], Hanpr'rvep, yrBepxAaer', qro oqetlb ct4rrt)lloe lloJlc lr

fApe, -5.108 I-c, AOnxHO BCn,[btBaTb tl "repflrbcn" 3a BpeMfl, Ma.noc no cpat]llcllhlo c

BO3pacroM colHua.
B pa4e reoperHqecKHx pa6or AeQHUhr Jlv'rv1s B coj|HeqHorl aruoc$epe 06bqc-

HreTC.R CyuIeCTBOBaHHeM nOA KOHBeKTHBHOf 3OHofi BeprHKa'nhrtt'lx Tpy6OK c KOllUelll -

pHpoBaHHbtM vn 1/ -l0s rc.
AOCrarOqnO CHJIbHOe MII n ray6NHe CnOCO6HO npHBOAHTb K pacu{ennettH}o L{a6To.f

aKycrHqecKHx ocqraJrJrrur4fi. CornacHo AxeM6oBcKoMy r'r l-yae [4], na6aroaaeMoe pac-

ulenreHHe cBHAere.I[bcrByer o norax -1ff rc noA KoHBeKTHBHOfr 3oHoE

Aaropur [5], NcxoAq H3 3BOJI1OUHH H o6pa3oBaHH.c ConHua, raKxe Ae.napr BbIBO'A o

HeH36exHoM npr"yrtr"rra MII, -10a + 106 fc, B o6nacrH.nyq,cro.o nepeHoca" Bdrrn-

3H 
'Apa 

(paccrosHhe oT ueHpa r--l),ZRe, FA€R1) - pa4r.ryc corHua) asHMyrart)tloe

ng.rre MOxeT COCTaBJISTb -107 I-c; noAqepK6BaeTcfl TaKxe [5], qrO BOO6tUe orCyTcT-

ByOT npHHUHnHaJIbHbte B6spaxeH6t npoTHB a3uMyranbHoFo IIoJIt -108 fC B tApe'

Auxe [6] TaKXe no.naraeT, qTo (ecnH qApo Bpauaerc, BABOS 6lrcrpee, qeM noBepx-

HocTb) Hanp.gxeHHocTb TopoHAanbHopo no.rlc B flApe MoxeT cocTaB,[lflru -1,.1 .

. 108 rc.
Ilpoaepxa Teopxla COJIHeqHOTO MarHHTHoro uHKna AonxHa onHpaTbcfl Ha HaAex-

HyK) HHQOpMaTIHTO O KpynHOMaCuTa6Hblx KOHBeKTHBHbIx noTOKax B O6OnoqKe Co'nHUa,

o BHyTpeHHeM BpauleHHlr u BHyTpeHHeM MlI. Taxvle AaHHble Moxer npeAocTaBHTl']

reJrHOCefiCMOJIOrHt. Oua nOSsOIHT B 6yAylIIeM 6onee yBepeHHO TOBOpHTb He TOJIbKo

o pacnpeAeneHVV C rny6HHofi MII, no raKxe o napaMerpax UeHrpanbHoro eApa

CO1Hqa. Or rOrO, KaK nOCneAHee yCTpOeHO,3aBHCHT peUeHHe npg6leMbl AeQHqhra

HetrTpHHo; 3To peueHHe Moxer cocroqrb, HanpHMep, B yJlyqueHHH Mo'4erH ConHUa'

HnnIBH3MeHeHHHypaBHeHH'cocToflHHqBeI{ecTBa,t4[uanyqueMnoHHMaHhh
Qr,rsttxu 3neMeHTaPHblx qacruq.

Baxnyn r.ur6opvaUnlo o BHyrpeHHeM crpOeHHH H MII n r'ny6uHe ConHUa Moryl'

Aarb Ha6npAe1un nepyoAHqecKHx KoJIe6aHxfi MII n rporocQepe, oco6eHHo Bo3Mox-

Hbrx rlepHOAnqecKHx xone6aHnf rnodatbHoro MII CoanUa. Taxre Ha6nOAeHhq Mory'l'

6uru rOpaS4o Soree HHQopMaTHBHbIMH, qeM Ha6nnAeHHs BapHaqhfi nyqeBofr cxo-

pocrH H flpKocrH, TaK KaK MII o6naaae'f nornpHoc'rbb'
He rcxlpqeHo, r{To MaJrbre nepHoAHqecKre 6JlyKTyauuu ll B6nH3H eApa, cB'3aHHble

c HepaAHanbHblMH nynbcalll4rMl't Co,Hua, Moryr nocpeAcrBoM rHApoMarHHTHblx

BO.rrH Bbt3btBaTb nepHOAHqeCKHe Qnyxryaur'ra noBepxHocrrHoro MII 3rO xacaercq' tr

qaCTHOCTH, HsBecTHblx n AO CAx nop HeO6-bflCHeHHblx KOne6aHHf C n€pHOAoM P1; =

= 160,0101 MttHlTl.

2.,fiaultr,rc lla()JtloAcltllli

Hevepennn O6uIerO MaTHTTHOTO nons (OMn) ColHUa KaK 3Be3Abl Ha npeAMer'

LriyqeHH, 6srCrpsrx, C nepHoAOM =16A^, Q.nyxryaqnfr cpeAHeH Hanpr{xeHHocTH npO-

AonbHoro non1 ll BnepBble 6urrr asrnorHeHbt B KAO s 1975-1978 rr. [8]. Perncrprpo-
BaJrOcb npOAOJIbHoe MII a Cgere oT BCefi BHAHMO-i nonyc$epbl ColnUa no MarHHTo-

qyBgrB6TeJ'tbHoff cneKTpanb6ofr ttuHAA \5250 A. BuxoAttoi c6rHan co'nHeqHo1o

r,airnurorpaea unrerpnpoBarc.n B TeqeHHe KaxAoro 5-MHHyrHoro HHTepBaJ?; M€,Q-

neHHblfi AHeBHOil TpeHA HCKJIrcqaJIcq c noMol{blo noIHHOMa BTOpOtr cTeneHh HSve-

peHH11 nOKa3aJrH HaJIHt{He l60t-nepr,rOggqHOcTH CO CpeAHef rapMOHHqeCKOfi aMnJlh-

ry1oh An= 1 uxT. Pesyrorar 6ut71 noAreepxAeH o6pa6orrofi He3aBrchMblx h3Mepe-

HHfi, BHnoJIHeHHbtx B o6cepBaroprn Maynr-Bvrncox (CUIA) s 1976 r' [8], a laxxe a

Canncxofi o6cepBaropuH B 1987 r. [91.

HosHe Ha6nOASHH.R OMII sutnoJrHeHbl B 1988 r. e KAO H B CaeHax, qro Aaer noBo'rl

6onee TuIaTeJrbHO paCCMOTpeTb BOnpOC O AOCToBepHOcTH Ko:1e$aH4n OMII. a TaKxe

nonbrTaTbcfl H HTepnpeTHpoBaTb rBJleH He.
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Pnc. l. OAHoBpeMeHHbre xa6.noAennq BaplaqHn o6ulero MarH[THot'o nort CorHqa,
25.08. I 9E8 r. B CasHax {at x a Kprrvy {61. Ilo ropngoxraJlfi - BceMHPHoe opeur (UQ

hluepenrr Bo Bcex o6cepnarophfx cAenaHbl no JIHHH14 Fcl\5250 A; s KAO H Ma-

ynr-BrlCOn - B CBeTe OT BCerO AHCKa COlHUa, B CaflHax - AJle UeHTpa.nbHOfr 3otlbl

Ar.*a.paAnycor Rolz (no4po6nee o MeroAHKe H3MepeHHfi OMII cv. I10, 111) MelreH-

Hbre TpeHAbt sCtOAY SxnrrpOnanrcb C nOMOuIbm napa6on; &HOJIH3HpOBaIHCb OCTaTKH

"H3MepeHHfl MHHyC napa6gna". Bper'lx xHrerp1poBaHYfl - 5 vt'ltl; o6pa6Orxe noABep-

ra.rrngb TOJIbKO Te HenpepblBHble 3anHCH, AJIHTeJIbHocTb KoTopblx 6blna He MeHbue,

qeu 2,33 q. 3HaK "+" BcloAy coorBercrByer N-no.napnocrN MII
B t988 r. He6oJlbulaq qacrb AaHHblx nonyqeHa oAHoBpeMeHHo B AByx o6cepBa-

TopHflx - a Kpsrruy H CafHax.3rn uSr',repeHur, c.qe.IlaHHble 25.8 B TeqeHHe 70 uun,

nOKa3aHH Ha pHC. 1; TOvKh COOTBeTCTByToT OTK.IIoHeHU'M nOIe OT HeKOTOporo CpeA-

Hero An,l AaHHofi sanHcH ypoBH.q oMII. Br.raHO, r{ro o6e o6cepBaropHH 3aper}4c-r-

prpoBanh npaKTHqeCKl4 OAHHaKOBOe H cHHxpOHHOe H3MeHeHHe OMII na BeIHqHHy

Itj= tS vxT, qrO roBoptlr B nonbsy peaJlbHocry 6urcrpurx, B reqeHHe AHe,Bapva,4ht4
oMn.

B ra6n. I npnae4enut AaHHbte O BCex HMeOUHxCe K HacTOflIleMy BpeMeHH H3Mepe-
Hr4.flx OMII, BbrnoJrHeHHbrx c UeJIblo H3yqeHHfl 6utcrprtx - c nepHoAavN 1-3 q - Ba-

pHaUHfi (qacrb AaHHblx aHanr3rpoBaJlacb B t8, 9l); A - c'raHAapTHoe o'rKloHeHhe
BpeMeHHoro p.sAa.

Ta6.rrnr(al
flanttuc lla6rtolcnnft OMII Co.llrrta

O6cepaaropxn HHTepBan

Ha6roAeHHn (rr.)
qHCJTO A,

MkTAHefi 5m-roqex

-lt

Kp6rM

MayHT-BHncoH
CacH6r

Kp6rM

Tpr odcepoaropilH BMecre

/o

0

/0

I

-/0

'Jo^

t 97s-1978
I 976

l 987-r 988

I 988
l97s-1988

24

t0
4

7

45

10,5

14,7

6,9

12,6

l l,8

I 620

876

367

614

3477

I p H M e q a H H e. CyMMapHoe qucno roqek c s-MHHyrHl,tM ycpeAHeHl.reM N = 3477 .
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Cnexrp MorqHocru xole6anufi OMII no AaHHblM KAO 1975-1978 rr. BblqHc.Ilfl"rc, B

[9]; HafrAeHO, qr6 ocHoBnottr nrx CoorBergrByer nepgoAy 159^ + 13- co Cpe4Hefi aun-
nutyloit =1 vxT.3Aecu vsr He Bblr{Hcr.fleM cneKTp Mol{HocrH, TaK KaK AaHHble H3Me-

peHxfi, oxBarblBarouue l4-lerauli r4HTepBan, BecbMa orpblBoqHble H no3BoJltlo'I Ha-

AexHo Crpogrb ro.IIbKo CpeAHHe KpHBble vapuatluit c saAaHHblM a priori .!.eph()lloM
3uaqeHue nepuoAa,qocraToqHo xopouo H3B€CrHo: Po= 760^,0101 t 0-,0(X)l t7l

3. Cpcqrne KprBLrc rpcx o6ccpuaroplrfi

CpeAnr,re KpHBbte BapHalIHE OMII n"rrl nepHOAa Pp, noCrpoeHHble OrAerbHo Anrl

rpex o6cepBaropufi, 1975-1988 rr., noKa3aHbl Ha pnc. 2. tl{yreeaa Qasa acru4y coor-
rlercTByer anoxe UT00'00t, 1.1. 1974 r.). flynxrrpHure nvrvlr - cuHycoHAbl, BblqHC-

.rreHHbre MeTOAOM HauMeHbuHx KBaAparoB (MHK). XapaxrepucrhKH cpeAHHx KphBblx
tnpuae4ensr B Ta6n. 2 (gn - Qasa rapt'tottHqecKoro MaKchMyMa).

COUaCue aMnnHTyA MOXHO CqHTaTb yAOBJteTBOpHTeJIbHblM, npHHHMa'H BO BH14-

MaH14e BO3MOxHbte pacxOxAeHH.fl B KanH6pOBKe, a TaKxe pa3nut'tvlfl BSCOBblx Qynxqnfr
TeJIeCKOnOB npl4 yCpeAHeHHH 3SSMaHOBCKOTO CHTIaJ'Ia OT pa3Hblx r{agTefi AlaCKa

COlxUa. OaSur uaxCnMyMOB <pL B npe{enax CTaHAapTHblx OUH$OK COBnaAa}Or Apyr C

ApyroM, r-tTo HaH6onee npHMer.raTeJrbHo, nocKoJrr,Ky peqb.HAeT o Ha6nloAeHHnx,

pa3,qeneHHblx 6oJree qeM AecqrHJ'lerHeM.
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Pxc, 2. CpeAHHe xpHBbre H3MeHeHHq oMn c nepHoAov Pg no dannuu rpex o6cepearopxfi

KpbrM (a; lg75-19E8 rr.), M. BHncoH l6i 1976 r.) H CasHbr (a; 1987-19E8 rr.). TotrxH - cpeAHHe 3HaqeHHq

BnpuaqHn oMn B apa3oBoM rHTepBan€ a/ = \dn la, Bl H l}m 16,
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Ta6rHqa 2

Cpcgrrxc xprrrr,rc OIllfI

Hurepaar (nr.)

KpbrM

MayHT-BHrcoH
CasHbl

1975-1988
I 976

r 987- I 988

0,8 10,3
2,6 t 0,6

0,9 t 0,4

0,52 + 9,67

0,5r t 0.04

0,43 t 0,07

4. Kplrnr,rc OMn, cxopoc'nr u ,rpKoc,rlr

havepeunx ArQ0epeHr{Hanbrort (ueHrp-Kpafr) nyqeBori cKopoclh H AhseepeH -
uHarbHori -flpKocrH QorocSepu cAenaHbr s KAo s 1974-lggg Fr. H B 1976-19g7 rr. co-
orBercrBeHHo r ony6rrKoBaHbr 17, lzl. Ha pNc. 3 a, a utr npHBoAHM cpeAHHe KpHBbre
H3MeHeHHq 4rQ$epeuql/,a/lb:Hoit cKopocrH u 4uQ$epenr{HanbHorl .fpKocrH; cyMMap-
Hoe qHCJIo 5'-ro.{ex Ant AByx BpeMeHHbrx noc.rreAoBarenbHocrefr N =1435() }.r 31g}5
coorBercrBeHHo. Ha pHc. 3, 6'noxasana cpeAH.ffl KpHBa' H3MeHeHH' oMfl COr.racrro
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PHc. 3. CpeAHHe kpHBbre ckopocrH
(a; tgzc-tggg rr., N = 74359), oMn (6: 1975-t988 rr.,N = 3477)u epxocrH (B; 1976-t987 rr., N =31925). IlyxxupHbte JIXHHH - cHHycor.rAbl, BblslrcreHHue MHK; aepruxa.rrbHbre qeproqxH - craHIaprHHe

ouru6xx (+o) cpeAxxx 3HaqeHufi. HHTepBa, ycpeAxeH[, no eaee paaen I O MHH (a, B) H 20 MHH (6)
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Arrq rcPHoIa 1602,0101

BHI H3MepeHHfi H

}.lHTepBan (rr.)

tlHcro A1 9,

AHEft 5m-toqex

Ta6rH(a3
Cpcllruc xplrBhtc cxoPocl'll' OMtI n flpltoclll Corttttla

Ckopocrb, 1974-1988
oMn, l97s-1988
gpxocrb, 1976-1987

987

45

487

743s9
3477

31925

2l!4(cM/cl
1,2 + 0,3 (MkT)

-(r,7 10,3)'10-s

0,50 + 0,03

0,51 + 0,04

0,38 + 0,03

H3MepeHrHM rpex o6cepBaropHft 3a 1975-1988 rr. (N =34711. Xapaxrepncrt4Kvl CpeA-

HHx rapMoHHqecKHx xp'nnurx AaDTC.s B Ta6n. 3. BuAno, qTo B cpeAHeM 3a l2-15 Jer

easur 96 AJ, Tpex Bl.rAoB HsMepeHHfi 6nusxu Apyr K APYrY; MaKcI4MyM flpKocrr4

onepexaeTMaKcHMyMbrcl(opocTHuoMnnpHMepHolHa20+8vun.(IIoIoxNreIbHac
CKOpOCTb COOTBeTcTByeT npH6JIHXeHHIO UeHTpanbHOi4 qACTH COJIHeqHOTO AHCKa K

Ha6/lnAa'r'eJro.) oa3bl MaKcHMyMa cKopocrH H OMn B npeAeJlax ouH6oK coBnaAarcT'

5. O6cyxqcllfic Pe3YJII'Ta'rol]

Hoarre H3MepeHHq, BbrnoJrHeHHble B 1987-1988 rr. B CatHax u KpUtvty, nOnHOCTbIO

noATBepAr4Trv Hailvqve 160-r"runyrHofi nepHoAHqHocTH oMIl, npnueM npakTHqecKh B

rofi xe apa3e, qro H no 6onee paHHhM (oKono Aecfl-tvl JIer Ha3aA) Ha6nloAeHHeM B

KpbrMy r,r'Maynr-BnnqoH. CpeAH rA 3A 14 JIeT rapMoHHqecKas aMnnxryAa An= 1 'Z t 0,3

MKT.
HrrrepnperaUxfl BapHatlnfi cHI'Hana MarHl4rorpaQa npn H3MepeHHflx hHrerpalb-

Horo 3soeKTa 3eeMaHa oT Bcefo AHCKa cOlnqa - Aoc'I'aroLIHo cnoxHaq 3aAalla. He-

H3BeCTHbr TOqHOe pacnpe.qe.rreHHe y-napaMeTpa croxca no KoHTypy ttrlHv1t4 n efo

BapHauHh, cB,g3aHHble He ToJlbKo c npocTpaHcTBeHHblMH h BpeMeHHbIMH 143MeHehlv1''Ml4

MII n $oroc$epe, Ho r{ c BapHaUHr{MH cKopocTH, epKocrr vt LA. V3 o6l{Hx coo6pa-

xeHHlZ MOXHO npeAnonaraTb, OAHaKO, tITo 3Th sQQeKTbl AOcTaTOqHo Manbl no CpaB-

HeHHIO C peaJIbHbtMH H3MSHeHM9MH CpeAHerO Mn. [lOe'rOtay BapHaUHH H3MepseMOrO

cHrHaJla 
-6ya"" 

orHocnrb K BapHaUHflM cpe,qHero no aneprype HHcrpyMeHra Mn

ConHLla H B AHCKyCCHOHHOM nOptAKe nocTapaeMc, O6CyAHTb HeKoTOpble BO3MoxHble

SnSrueCxr,re MeXaHH3Mbl B HeApax COnnqa, KOTOpble MOryT 6utru npreleqeHbl A'n'
06 bqcHeH Hfl Ha6rroAaeMblx nyJtbcaurf OMn.

H3BecrHo, r{To cpeAHflq Hanp.sxeHHocrb OMli Nsve}i"flerce B TeqeHHe 11-aeTnero

t_lhKJro; h3-3a Bpar{eHB.H cOrHr{a H cyulecTRoBaHHe ceKTopHorz cTpyK1ypbl cpeAHee

none KBa3HnepHOAHqeCKH BapbHpyeT (HsMeHt-s 3Hak) C xapaKTepHblM BpeMeHeM

27-ZB cyr. no3ToMy cyulecrBoBaHue 160' - ocqHnntt-Ihti OMII, coxpanqouhx q)asy

Ha npoTrxeHVV 14 neT, npeACTaBJrreTCff BeCbMa napaAogcanbHblM. Aero B roM, tlTo

n06ble H3MeHeHHt MaTHhTHOTO no.il, B $OrOCSepe AOJlxHtl OnHCblBaTbCe ypallrle-

IIHEM MATHHTHOT fl HAYKIIHH

# = ,or''xHl+v-AH (1)

(v - rHApoMarHhTHa, cKopocrb nJra3Mbr {o npene6pexeHHh cKopocrt,}o aM6Hnonff[)-
HoH AHS0y3vil4), vm- KooO+HTIHeHT MarlrHTHofr Br3KocrH), Koropoe noKa3blBaer, t'lro

c H3MeHeHHeM sHaKa MII Aorxerl H3MeH'lrbcfl 3HaK 0llllt' CaeaoBarenbHo' Sa3a
160.-OcUraa.nrUHH AOnxHa MeHqTbC.fl Ha npOTHBOnOnOxHytO. npH CMeHe nO.nepHOCTH

OMII, xax R TeqeHHe UHKIa, TaK H npH BapHaUHfx H3-3a BpaUeHHs. A 3TO, KaK CneAyer
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H3 CKa3aHHOrO, npOTHBopeqHT Ha6rrOAeH14sM. Hyxno orMerHTb, qlo HaJlv1\1He
160'-rapxar{Hn B AJIHLIHbtx paAax H3MepeHH}i, KorAa nocrorHHar qacru OMtl AMeta
To noJloxHTenbHblli, To orphUare.nsnrtE 3HaK, Moxer o3Haqarb npeo6",raAanHe Mar-
HHrHoro noroKa oAHoB noJrflpHocrH. HanphMep, cyu{ecrBoBaHhe B crpyxrype OMII
KBaApynonbHolz KoMloHeHTbl noJlg c ocbro, napar.rrerbHoti ocH Bpau{eHHn ColrrLla,
Aaer B 3KBaropHansHoti 3one uarHnrHstti noroK o4noil nonnpHocrH B reqeHHe BCer.o
o6opora Connrla, a HMeHHo 3KBaropHanbHa, 3oHa o6ecne.lHeaer ocHoBHorZ BKra,r-l rl

cHI-Ha.[ MarHHTorpa$a. 3r'or IIpHMep ;n4rrb noKa3brBaer, qro An, I]eranbHoro at,taJtH3a
QaKTa rre3aBHcHMocrra tpa:sr xone6aHnfi or noJrrpHocrn oMIl HyxHo npHBreKarb
crpyKrypHble MOAeJIH 0MI'1. Teu He MeHee, coxpaneHhe @asur 160--xore6arrnN rra
AnhrenbHoM npoMexyrKe BpeMeHH onpaBAbrBaer, no-BhAhMoMy, noHCK HClOr,rllhKa
xone1aauil a uy6unnsrx clroex Connqa.

npeAnonoxuM, tITo hcrotlHuK t<oledanuil HaxoAhrc.q B KoHBeKThBHofr 3oHe Moxe r

tt.4 TotAa coxpaHnTlcr Sasa npH pacnpocTpaHeHHH Bo,r.tHbt x tpo'roc$epe? Arr,aerroBc-
KaJ{ cKopocTb

v^ = Ill(4rp)ttz, rz)

v Arn nors fl - 102 I-c n xoHsexrusHofi 3oHe Ha rliy6rne h -3,5 . l0a xv rrpn cpegrrcu
nJrorrrocrH p - 4. l0 4 r.cv-3 BpeMr pacnpocrpaHeHhfl Bo3Myrlenhr r - hlv6- )0
cyr. Ilpra raKoM 6oltutor,r BpeMeHH pacnpocrpaHeHnq, r >> 160., Aonxllo npohcxo-
AA-tt cl"l,nbHoe pacceHBanne rpassr noBepxHocrnsrx xotre6anraii. 9ro6ur o6ecrrc.14rr,
BpeMq pacnpocrpa}rerJt,'{ aosvyulenufi, cpaBHHMoe c nepHoAOM xOte6aatail , srbdlex-
THBHoe Mll s roHsexrueHofi 3oHe H Soroc@epe AoJrxHo 6srru )3 l0a I-c

BrtxoA H3 cHTyauHH MoxHo BHAerb B cyr{ecrBoBaHr4r.i B npeAenax KoHaeKTHalroH
3oHbr cH.rloBsrx rpy6ox Ma.rtoro nonepeqHoro ceqeHHr{ H BbrcoKofi KoHqeHTpaLlAA Mar-
HhrHoro no-n.a. B SorocQepe rorAa Moryr, no-BHAHMOMy, npHCyrcrBoBoTl, "cBepx,
TOHkHe" MarHHTHble 3,leMeHTbl C HanpsXeHl{OCTblO = 2 xlC, O qeM TOBOpHTC'] r1O MHO-
xecrBe pa6or 70-80-x roAoB, nocB-nrreHHbrx ronxofi crpyKrype @orocseprror.o Mn
(cM., HanpHMep, [13, 14]).

HsMepqeNraq aMnJrHTyAa 160--Srryxryaun, oMIl npe4craB.reercfl yAHBh'rerbno

flpKocrr QorocQepr,r, B cpeAHeM, -10-s -:- 10 6 [7] (l = 0,5 I-c - cpe4nq_fl Hanpsxeil-
Hocrb OMn Coanqa xaK 3Be3Abr). O6tqcHxrs na6lro4aeurre e,lyxryaqrzn, no-
BHAHMoMy, BecbMa rpyArIo, npuqeM He3aBHCHMo or rori uttu uHoil MoAenH ToHKHX
rpy6ox c cHJ'rbHbrM MaTHHTHbTM no.[eM (ecnH Aaxe yqhrbrBarb raxre a$eeKTbr, Ka,.
HacbluleHHe cHrHara MarHHTorpaQa npN cHIbHoM M[], a,']LrqHHe xoae6aHNi.r ffpKocrH
(TeMneparypbr) H cKopocrH).

B ro xe BpeM.s, MoAenb "cBepxroHKl.lx" rpy6ox BecbMa npHroAHa c KorHLtec.r.gel-
rtofr.roqxrspeHHr. Ilo4craaraas(1)u=50cv.c-t,ll=0,5 l-c,0lllOt=4Ahlp()=5.
. 10 6l-c'c-l r npere6peran varnrrsofi Bq3Kocrblo, AJtl xapaKTepHoro pa3MeJ)a "oc-
qHnnHpyloullx" MarHHTHttx 3reMeHl'oB noJlyqaeM, no nopqAKy BerHqHllsr, / - 5() xrvr,
qTo cornacyeTc-q c npe,qnonaraeMbrMH pa3MepaMH 3reMeHTOB KOHUeHTpHpOBallilOr-o
Mn B Soroc@epe t13I. Ilpo6.neva rronqpHocrr (H nocrorHcrBa Qa:tr naprrarlrzr-i OMtl),
oAHaKo, ocraerc.r{ no-npexHeMy orkpbtrorZ.

flpe4rronoxrM TeflepL,, r{To HcroqHux t<ote1anufi rraxo4xrcq r] ueHparbHoM ,Apc
Coanrla nru sinatu Hero, Hanpr,lMep, Ha paccroeHrlH r = 0,1 Rr.; o.r ueHrpa Bpevs
pacnpocrpauerinq BoJrHbr (B ceKyHAaX) K nORepXHOCI-kt Urtg CTaHAaprHOh MOAenA
Co-nuua

..10u .H;',

r[e x =rlR1. ,lIo - HeKoropaq "SQOeKTHBHat" HanpsxeHHocrr, MI-t. V'ro6r,r o6ecne,tr-r'u
BpeMq pacnpocrpaHeHHg Bo3MyrleHHfi i -< 160., "seeexrraarioe" Mfl Ao.lxuo hMerb

(3),=! f;-s
0,1 tt



HanpqxeHHocTb Ito>/ 5. 107 fc, H Mbl cHoBa [pHxoAHM K HAee CHJIbHOTO nOIn
BHyrpH Colnua.

Taxyro HAeto pa3Ae.nqrcT MHorHe acrpo$H3vKt4 (cM., HanphMep, pa3Aen 1). Ecrt't l'v1ll

ColHua - penHK'roBoe. ro nDH cDeaHeli HanpqxeHHocrh MII Mexsse3AHoft cpeAbl

Itt -10 
(, I-C r pTOTHOCTH 0o -10-za r.Cpt 3 nph CxaTHh nepBHtll-loFo o6aaxa tto.rlc

BHyrpr4 Colnua MorJro AocrHqb BeJrHrrHHbr (B cnyqae nonHofr BMopoxeHHocrH Mar-

HHTHbIX CHJIOBbIX NHHHi) [1}

It - lllp6lps)2n -1010 trcl, (4)

rAe po - cpeAH.flfl nJlorHocrb Connua. B pesyaurare 3BonouhH, c yqeroM rpattHqtlh,lx

ycnoBnfi H npoBoAHMocrH cpeAbt nore noHrxaerce Ao -108 * 10e I-c [1].

flrxe t6l nOJIaraeT, rITo B npoUeCCe o6paSOBaHhfl CoanUa, H3-3a Bo3HHt(uero npH

C)Ka-rv1yt 6srCrpOrO Bpat{eHHq flApa, B r.rly6OxNx HeApax AOnxHO reHepHpOBarbce l'o-
pouAanbHoe nole - 108 |-c. TaxOe nOJIe B.flApe AonxHo cnoco6crBoBarb nepeMeuh-
BaHHn BeulecrBa BHyrH 3Be3Abr (HeKoropbre aBTopbl noJlaralor, qro nepeMeuHBaHhe, u

cBOtq Oqepe.qb, MOxeT O6lqCnNrs Aeonr{}4r HefTpHHo Or COrnUa). llo4vepxNaaelCn
npH 3ToM, qro 3Be3Aa c raKHM cHJrbHbrM ocecuMMerpuqHbtM ncrreM Aolxna 6utru

yCTOfrqHBa Ha AHHaMHT{ecKOfr uKane BpeMeHH, noCKOrbKy 6trcrpoe BpaUeHhe eApa

npH cHJrbuoM noJIe cra6utusupyer sees4y [61.

Craunoe none BHyrpr,r Co.nnua n 6oluuaq orHocHTerbHaq aMnrhryI.a P2a/o) sa-

pva1vil OMI-I npunOAflT K 3aMaHqHBOfi BO3MOyHOCTy nOcTaBHTb BOnpOC O TOM, He

,urlOrC, JIH KOne6aHr'fl paAilyla (AOnnepOBCKOIi CKOPOCTH) H ,pKoCTh 0oroCOepbl

BTopHqHbrMH, a Kone6aHHq MafHhTHOTO nOIq - nepBHqHbtvr? Ho KaKoBa MoxeT OblTl)

npru"nu Bapuaurfi Mn - KorepeHTHblx no @a3e Ha nporexeHr,rH MHorHx rer?

B xaqecree rHnore3bt MoxHo AonycruTb, r{To qeHTpanbHoe (6blcrpoBpat|lalolUeece?)

-flAp6 ConHUa npeACraBJIteT co6ofr MarHurHblfi AHnoJlb c cnlbHblM, - 107 + 109 I-c, Mn

H noAo6Hbrfi, HanpHMep, nynbcapy. BAOaI OCH AHnO.nR npoHcxoArr npeHMy-

ulecrBeHHble, AHnoJIbHoiO ,rna (/ =-1), Kone6aHrq C nepuoAoM 160-, xoropble npn-

BoA.sr K nepI4oAHrIecKHM BapHaUI4qM noJIoxHTeJIbHoro nor.fl s6ragn N-nolpca Au-
nor1 H aHTrcHHxpOHHbtM c HHMH BapHaIIH.flM oTpHUaTeJlbHofo noJIs - s6,nHsH .!-no-

nnga. OTCIOAa CJIeAyeT, qTO K6.lte6aruur tl 6yAyr cHHxpOHHbtMH Ha O6Oyrx norIrgcax

(HeSaBHCHMO or nonspHocrH nonrcca), HO c raKHM nepepacnpeAeneHHeM (B npoueccc

KOne6aHHli) MarHHTHoro noroKa no noBepxHocrH "rApa", t{To6bl BblnoJ-lHsJloct, yc,no-

BHe div1y' = 0. IIo cyulecrBy, npeAJraraercfl Aonycrhrb, qro B (eHrpe CoaHua naxo-

AUrcfl KoMnaKTHoe PeJIqTI'tBHcTcKoe flApo c HetcHblM Anfl Hac ypaBHeHheM cocTo'-
rrr.q BeuIeCTBa. (MOxeT 6utru, s IIeHTpe HaxOAHTCq "qepHat Ablpa"? Taraq rHnOre3a

BbrABHraJracs 6olee 10 ner Ha3aA B cBs3r.t c ort(pbtrzeM 160--nyatcauul4 Co.IrHua.)
qro xacaercr 6rrcrporo (H Aaxe cBepx6brcrporo, c neproAoM - 1+3q) BpaueHhrl

gApa, To Bonpoc o TaKofr Bo3MOXHOCTH, B qacTHocTl4, B cBt3H C AaHHblMh rerho-
CefiCMOJ1OrHI,I, HeOAHOKpaTHO O6CyxAAilCe Il5-201, H ecTb HeManO CBHAerenbcrB B

nonb3y HMeHHo ducrporo BpaqeHH,t. Eurcrpoe BpaqeHl4e He npoTHBopeqHT HeKOTO-

pbtM TeOpeTHqecKuM MoAeJItM, onHCblBarcttll'tM 3Bo.nrcqHto ConHqa [20], xorq oCraeTctr

He BnoJrHe icHbrM, KaKHM MexaHH3MoM Moxer,noAAepxHBarbcs 6urc'rpoe BpaueHhe

n4pa. Aaroprr [19] npeano.nal.amT, uro 6stcrpoe BpalqeHhe Moxer noAAepxHBaTbcfl 3a

CqeT HeJIHHefrHOTO MexaHH3Ma O6r.aena 3HeprHefr MexAy BpaUeHheM t'l r'no6alsnstvr
ocrlHnrquHsMH coJrHua, oco6eHHo B cnyqae TecHofo pe3oHaHca qacToT.

Ilpo6ner,,ra 160'-xone6aHHfi OMII H CBc3nHHoe c 3rHM npe4nOnoxeHhe o 
'Ape 

c

cHJrbHbrM MaTHHTHbTM noJreM I.i ero Kondatvrflx rpe6yer,6eaycnosno, 6orstttoti oc'ro-
pOXHOCTtt B BbIABU1r6eHI,TH rHnOTe3 H, OCHOBHOe, AenaeT He96xoAHMblMH HORble h3Me-

peHHr BpeMeHHblx napuauufi oMII.
Aaropsr BbrpaxapT llcKpeHHroro npH3HaTenbHocTb c.A. Bon4apeHKo H H.l-. cynrue

3a noMolub e o6pa6orxe Ha6nloAarenbHoro MarepHana'

Hsr,aepennr OMn s o6cepBaropuH M. BHncoH (CIUA) e 1976 F. BblnorlHeHsl P. I-oaap-

AOM H Mbr eMy oqeHb 6naro4apnu 3a npeAocTaBjleHHe 3TO|O MaTepvana Anfl aHaIH3a.
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yAKs23

TPO TIOC.tDEPHbIB <XIJIYKTYAIIHII
I,I MI,IJIJII4CEKYHAHAfl CTPYKTYPA

PAAI{OII3JIYIIEHI{fl COJIHUA
B AI,IAIA3OHE 3 rrir

K).(D. I0poncrufi

Ilyrev Ha6.no4eHHR Ha ABlrx paAxoreJlecxonax B AxanaooHe 3 rrrl noka3aHo, qro erykryaqHHH3ryr{eHH, corlHqa rponoc0ePHoro nporcxoxAerrs He npenrrcrByror H3yr{eHro coJrHeqHbtx npoqec-
coB AJlHTerbHocrblo 0,4 c H MeHee. BLi.scHeHo, qro o,qHHM H3 THnoB ToHxofi BpeMeHHon 

"r,py*ryp",paA[oHSnyqeHH, ConHI{a rBnrerc, yBeruqeHxe uyMoB Eo BpeM.q BcnJrecxoB. Mop6ororHqecxue ocooex-HocrH H xoA pacnpeAeJteHHc nrorHocrH BeporrHocrl grnx ruyMoB B 3aBncxMocrr or 0a3br co6srruq
cBlAereJlbcrBylor B norbSy rilnore3H Hx npoHcxoxAeH[s 3a cuer pacceixxr paAHoBoJrH Ha rpexMepHofi
ryp6yleNrnofi crpyxrype HeoAHopoAHocren coJrHeqHoff nJra3Mbt.

TROPOSPHERIC FLUCTUATIONS AND MILLISECOND SI'RUCTURE OII RADIOI]NIIS.
SION Ol' 'I'HE SUN IN THE RANGE 3 GHz, by Yu. F. Yurovsky. Using t.he observatiols 111 Lwo
radiotelescopes in the range 3 GHz we show, that the fluctuations of troposhe-ric origin do not affcct rhc
investigation of solar events with duration 0.4 s and less. It has been found, rhar one of thc typc.s of finc
time structure of the solar radioemission is the increase of noise during radiobursts. Morphological
peculiarities and density distribution of the noise versus the phase of the evenr. speak in favour of rhc
hypothesis, that it originales due to radiowave scaLter on rhrec-dimcnsion turbulcnt.\tructurc ()l'
ingomogeneous solar plasma.

BneAGtrEc

l'lsyvenne MHJrJrHceKyHArrHx BapHar{Hfi nnorHocrn noroxa, npoHcxoAeu{Hx Bo
BpeM.n BCnJTecKOB .paAHOH3nyqeHHr{ COlnUa (MC cO6rrrfi), nosBoneeT yroqHHrb
Qusuvecxne ycnoBn, B pafioHe BcnHrrrKH. Ha6lnAaer,aue xapar(Tep uc.raou MC co6urrr.rfr
AoBonbrio pa3Hoo6pa3Hbr [1, 2]. IIo axaaorHH co BcnJrecKaMH paAHoH3nyqeHHs pa3-

171



JIHI.IHbIX CNCKTPAJIbHbIX THNOB MOXHO, NO-BHAHMOMY, NPCANOJIOXHTb, qTO B 3ABhCH-

Mocrr4 or KoHKperHbtx cBoftcrs MC co6rrrni cyulecrnyrcr pa3JlHqHble MexaHh3Mbl Hx

o6pasoaaHn.s. Hr4xe Mbl paccMorpHM Jrurxb oAHH THn MC co6rtrnfi, npoeBntloullrfics s

BfiAe yRenuqeHHr tuyMoB Ha HeKoropoh craAnv pa3BHTH, BcrblujeqHoro BcnnecKa

paAHox3ryLIeHHq.
Hs 4py1nx H3BecrHbtx rnnoB cnopaAnqecKoro paAhou3ryqeHH.r ColuUa no Bpe-

MeHHbrM napaMerpaM x MC co6uru sv,6nuxe Bcero uyMooure 6ypt'l (llJE) I rrana, npoHc-

xoAflrrlHe B MeTpoBoM AHana3oHe soaH. EcaH Sopruaasno 3KcTpanonHpoaarr, a O6-

nacrb caHTHMerpoBbrx BorH 3aBHcHMocrb AJIHTeJIbHocTH BCnJIecKos I rlana or qacro-

ru [3], TO OxHAaeMafl A;,HT1;1bHOCTb OKaxeTCq B Ar4ana36He MHnnHCeKyH4. [IJrpnHa

CneKTpa, 3aHHMaeMaq "OTAerlbHblM" BC6JIeCKOM I rrna Ha qaCTOTe 300 Ml-U, CocraB-

,"", 6_10 MI-u t3l. B peeylurare sKcrpanorstfvlu B AHana3OH 3000 Mru noryqhM

trrHpHHy C[eKTpa nOpr4*a 60-100 MI-q. Ilplil"reqareJlbHo, qr6 KaK pa3 raK]4Ml't cBofiCr-

BaMH O6JIaAapr MC CO6blTH, [1,2]. Orr.,rernM TaKxe npI4CyUytO BcnneCKOBOfr KOMnO-

HeHre tlJE u MC CO6blrH.EM BblCOKyto CreneHb KpyroBofi noJI'apH3aUHH H3nyqeHHfl'

Kpove roro, KaK H [JB, [4Cror.IHHKH MC co6brruE HMe]or TSHAeHI{H1O rpynfiHpoBarbce

u6nrt, UeHTpanbHoro MepHAHaHa COJIHIIa t2l. EUe OAHHM O6ulnna cBofrCrBOM MC

CO6brTHfi t4 [|IE ssJrseTgrd ]rx "BTOpOCTS1SHHOCTb" (npHCyTCTB]4e rpynnbl nqTeH He

,BrqeTce AocTaToqHbrM ycnoBile[ AnA reHepaulrH [lJE, rax xe xaK H IlO.HBJleHHe

BCnJ.teCKa eule He Oana.rae, O6fl3aTeIbHOrO BO3HHKHOBeHH,{ MC Co6urrnfi)' HanHLIHe

o6qHx cBoficTB HaBoAHT Ha MbrcJrb o BO3MOXHOCTU eAnHoli npHpoAbl npoHcxox-

AeHH Jd 3T14x rI4noB cnopaAH qecKoro paAHoH3JlyqeHH', coaHIIa'

borttlHHcrso Ha6npAaeMblx cBoi4cre LUB o6'bqcHeerce KaK pe3yJlbrar pacceeHH'

(MepUaHHItr) paAHoH3JryqeHHq Ha rpexMepHoE 'ryf6y.neHrnoE crpyKType HeoAHopoA-

HOCTefi COIHeqHOff KOpOHbl [4]. PaCCr"rOrpHM BO3MOXHOCTb BO3HHKHoBenrs MC co-

6stl,ufi Ha ocHoBe AeficrBH.fl 3Toro MexaHH3Ma.

,IlAn eOSnnxHOBSHHq uepqannfi B nepByl6 OqepeAb neO6xOAt'tt"to, qTo6bt nepBHqHblfr

KBa3HnOCTOT{HHbIF HCTOT{HHK H3nyqeHnt OTBer'IaI yCIOB}4.SM TOqeqHOCTH' B nepaOvt

npH6nI4xeHHH 3TO O3HaqaeT, qTO ero yrJIOBble pa3Mepbl AgrlxHbl 6ut.1u veHsure yrno-
Bbrx pa3MepoB HeoAHopoAHocrefi cpeAbt pacnpogrpaHeHH-fl. Hs na6lroAeHHfi H3Becr-

HO, qTO BHAHMbte pa3Mepbl HCTOqHI41OB IUE na MeTpOBblx BO.IIHaX H O6lq6e pa3Mepbl

HcroqHhKoB S-xovnoHenrbr Ha caHTHMerpoBbrx BoJ-lHax HMelor cpaBHxMylo BeJIHqHI{y

rropflAKa 3' I3, 51. no Mepe yMeHbIxeHH,I AJIl4Hbl BOJIHbI, Ha KOTOpOfi BeAyTC"fl Ha6nlo-

AeH:!,',, npo3paqHocTb KopoHbl BO3paCTaeT, B pe3yJlbTaTe qero npoTqxeHHocTb 3Q-

6exrueHo pe@parlipyloqero c7to.q x6poHbl H ee crpyKryp coKpaqaercfl. OrHocrlreJlb-

Hoe H3MeHeHhe MaCIIITa6Os, 6OIee MeAJIeHHOe y HCTOLIHrKa H 6brCTpOe - y CpeAbl,

npHBoAHT K TOMy, qTO Ha BO.IIHaX AeIIHMeTpOBOTO AHana3OHa nepBHqHbtIZ hCTOqHhK

H3JryqeHHff yxe He orBer{aer yc'IIoBHtM ToqeqHocrH H nepecraer Mepqarb (no cxoA-

HOfi npHLtHHe 3Be3Abt MepqaPT, a nJ'IaHeTbl - He MepualoT). BepOqTHo no3TOMy npo-

AO.rrxHTeJIbHbte llIB He Ha$.rtrcAatoTgfl Ha CaHTHMeTpOBblx B9.IIHax HecMoTpe Ha cy-
qecrBoBaHHe AoJIroxH ByIIIH X HCTOqHHKOB s-XOVnOnenrrt'

Bo Eper,ra HMnyrrbcHorl Qaeu BcnJIecKoB ttcTot{HHK H3.IIyqeHH, Ha caHTHMeTpoBblx

BoJrrrax HMeeT oqeHb Miulbte pa3Mepbt, nOpqAKa 0'07" t6l. BnOrne BepO-qTHo, qTo npH

3TOM BblnoJIHgIOTC.fl yCJIOBH' TOrIeqHocTH H HcTotjHhK 143JIyqeHH' HaqHHaeT MepuaTb',

qro npo.flBJl fle-rcfl B BHAe MC crpyxrypbt BcnJIecKa.

PaCCr'rOrpru xapaxTepHbre OCO6ei6OCTH B OxuAaeMblx CBoficTBax MC co6ur-rnrl

,,pH TaKOM MeXaHH3Me Hx OOpa3OBaHHr. OH3HttecKaf cyll{Hocrb Mepl{aHHfi 3aKroqa-

ercr{ B cJroxeHHH MHoxecTBa KOne$aHHfi co cJtyqafrHblMn +a3aMH, npHIxeAUHx B

ror{Ky Ha6nnAeHHE no pasJlnqHbrM rpaeKToputM H3-3a xaor}'lqecKofi peQpaxqur na

HeOAHOpO,qHOCTsx CpeAbt. fllOruOCrn BepflTHOCTx HHTeHCHBHOCTH pe3ynbrHpytoue-

rO KOJie6aHHJd B ?TOM Cnyqae pagnpeAeneHa nO 3I(CnOIleHq'HanbHOMy 3aKoHy 171, r'e'
3anHcb MC co6rrruB AoJIxHa HMerb oAHocropoHHHfi HMnynbcHblfi xapaKTep' npHCy-

rrIHttr, Hanp6Mep, UJE MeTOBOTO AHana39Ha. ECltl llCroqnHK H3nyLIeHhtl nepegTaeT 6blTb

TOqeqHbtM B pe3ynbTaTe paq1rrrpeHHq u3nyqarcu{efr O6naCTh B npOUeCCe ee 3BO.1lIOUHh,
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To B Tor{Ke Ha6npAeHHr? npoHcxoAHT cJroxeHHe MepuanNrtr or orAeJrbHbtx ero yqacr-
xoa. PacnpeAeJIeHHe nJlorHocrH Bepo.ETHocrH npH 3ToM craHoBHrcfl 6oaee chMMer-
pHr{HbrM, nepexoAr B rrpeAene B rayccoBcKoe, a AHcnepcle yMeHbuaercq [7], ,{ro
coorBercrByer Hcqe3HoBeHHto MepqaHHf. CreAoearerbHo, cyulecrByer Bo3MoxHocrr)
npOBepKH no pe3ynbTarau na6lnAeHl4i rHnoresu o6pasoaanns MC co6btrHfr 3a cqer
paccenHnB nyTeM I,4'3yqeHr.n pacnpeAeneHHfl nJrorHocrr4 BepofrHocTH yt Ay.cnepcnu
nplrH HMaeMoro curHaJra.

Yqreu ra.xxe cJreAyurlue o6croqrerucrsa. Hg Ha6noAeHr.ri Ha nnrep$epoMerpax
[8] H so BpeMq 3arMeHHI? [9] 14ssecrHo, qro Hcror{HNxu S-xor'.rnoHeHrbr HMeDT MerKlae
Ae-raJrv pa3MepoB oxoJro 15" c apxocrHofr reMneparypofi 7'r= (l + 5) . 106K. MoxHo
npeAnonoxHTb,r{ToH3JtyqeHHespKHx Aerateit raKxeMepqaerHaHeoAHopoAHocrqx
r(opoHbr. OAHaKo Bo3MoxHocru xa6lnAeHns ronxofi crpyKrypbr conHeqHoro paAHo-
H3ryqeHH.fl ocJroxHfleTcq TeM, LtTo Ha nyTH pacnpocTpaHeHHe paAhoBonH HaxoAHTCfl
3eMHas aruocQepa, npr4Bo.qsu{aa x Qnyxryarl}4eM cHFHara rponocSepnoro npoHc-
xoxAeHl4s [10]. Oqea]aaHo, trro B nepByrc] oqepeAb neo6xo4ur,.ro oUeHHTr, crenenb
BJuafiHrlfl srnx S.ryxryaqufi Ha Ha6JroAeHUq MC co6blrnfi.

.Ifax peuenue 3a6atl, BblreKaurlux H3 H3noxenHoro Bbtue, a aa6oparopuu paAuo-
acrpoHoMuH KAO AH CCCP 6srno cAeJraHo cJreAynr{ee.

1. hgrorosaeH Bropofi Mo6HnbHbrlA KoMnJreKT annaparypbr Ann na6tnAe+l4h pa-
AHoH3nyqeHna Coanqa c MHJrJrHceKyHAHbrM pa3peueHHeM no BpeMeHH.

2. Paspa6oraHo nporpaMMHoe o6ecneqenue Arr npoBeAeHuA na6.no4ennfr r o6pa-
6orrr pesylbraroB.

3. Ilpoue4en nonyroAoBofi IIHKn Ha6rloAenr.rfi MC co6urrfi. EoayueHHste pe3ynb-
TATbI H3JIATArcTCfl HH)I(E.

1. Anrraparypa x Mcrogrra rra6ruoAcrrrrir MC co6u'rrli

A,nnaparypa cocroqJra H3 AByx paAHorenecKonoB. Basosurfi paAxorerecKon HMen
aHTeHHy ApraMerpoM 3 v, ycrauoBreHHyx, Ha napannaKThqecKortr MoHrHpoBKe B pa-
AHonpo3paqHoM KynoJre Ar.rr 3auIHTbr or MereopororHqecKHx Bo3AeficrBy,n. PaAHo-
MeTp npeAc-raBrIfln co6ofi npHeMH14K [psMoro yclxnets']Hfl, HacrpoeHHbrfi na Qr.rxcr,rpo-
BaHHyro qacrory 2,85 l-l-u, c perrcrpaunerZ cHrHara xaK Ha o6btqHbrB caMonHceu
c nocrorHHofi apevenr 0,25 c, TaK H Ha MarHHTHyro JreHTy c nocrorHHof BpeMeHh
0,008 c [l 11.

Bropofi paAnoMerp 6srn nsroroB.rreH Ha ocHoBe cyneprerepoAlrHHoro H3MepHrenla
napaMerpoB aHreHH nK7-18. Ero anrennofr clyxuna rn6o anrenHa 6asosoro paAHo-
TeJ'tecKona, HMeBuaq coBMeueHHbrrl o6nyuarena, nn6o orAe,rrbHar aHTeHHa pa3MepoM
3 x 7 u, yAaJreHHar or 6asoBo, na 30 ru. gacrory nacrpofixr Broporo paAhoMerpa
MoxHo 6rrno arr6uparb npoH3Bo.rrbHo B npeAe.rax Ahana3oHa Z-4ffLl. Iloarprsaurn
npuHHMaeMoro cHI'HaJIa o6ol4x paAHoTenecKorroB - JrHHefiHar. Oprexraqre DJTeKT-
puqecKoro BeKTopa o6ayuareaa 6asogoro paAHoreJrecKona - nepneHAHKynspHo
He6ecHovy aKBaropy, BToporo paAHorenecKona - napannenbHo 3KBaropy.

fllr perncrparlnu cHrHaJroB a qlripponou ar4e o6a KoMueKTa annaparypbt co-
AepxanH H3MepHTenbHo-BbrrrHcJrHTenbHbre KoMnJIeKcbr (HBK) HcKpa-1256. Perxcr-
parlx, MorJra npoH3BoAHTbcs HJrn Ha aro6or"r oAHoM VBK, uau aBToHoMHo Ha AByx
HBK c npunasxoE AaHHbrx no BpeMeHH. Cunxponnocrb AaHHbrx o6ecnequBanacb
KorepeHTHocrbro qacrorbr MoAyJrrquu o6onx paAuoMerpos. Aan noBbtureHu, Toq-
HocrH perHcrpaUHx $ayxryaquil crttara nprMeHrJtcfl kBa3HHy.rreBoi vero4 na6.nro-
Ae.rui,, npH KoropoM npHpar{eHHe aHTeHHo}i TeMneparypbl or AefcrBHe u3nyqeHHfl
Colnua KoMneHcHpoBaJIocr, arr6opor'.r coorBercrByorqetr TeMneparypbl onopHoro
KaHaJta, qro no3Bor.qno pea,rrr3oBarb Aec.ETHKparHoe "pacrflxeHHe" ruxalsr [12].

llolyuennue B pe3yJlbrare ua6arcAenufi quQpoBbre MaccuBbr AaHHbrx o6pa6arlr-
BanHcb c noMorllbro rex xe HBK Hcxpa-1256. IlpegnapuTenbHa.q noAroroBKa MacchBoB
3aKrroqanacu a arr6ope ueo6xo4l.rrtrofi g.nnuur peanH3auHH H3yqaeMoro npouecca H
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qacrorbl AprcKper1gar.lnr,r B coorBercrBuu c peKoMeHAaUH fl MH I I 31, qnrl4poBaHHblMh

HaMH B l!41. flpn SrOM Ha ru6pannOfi peanu3aquu Mo-rno yMelllarbcf AocraroqHo
MHoro SlyrryaUrf, H3yqaeMo, AnHreJrbHocrH, a qacrora orcqeroB npeBocxoAHra
qaCTOTy HaftxsnCra. CraqxOnapr3allnt (HCKJrPqeHHe TpeHAa) MaCCHBa npoH3BO-

Alz.;1ACb nyTeM BbtqHTaHHfl -CKCn63cI{erO CpeAHerO, HHTepBan KOTOpOTO au6upaaCr

6olrue AnHreJrbHOcrH HHrepegypqnx HaC SnyKryaIIHfi. npy O6cyxAenus pe3ynb-

raToB O6pa6OTKu Mbt 6yAev HMeTb B Bl4rqy, qTo oTH BbtHyxAeHHble onepaU?tfi npnBo-

AqT K COXpaqeHLIO lullpl.lHbl cIIeKTpa nepBoHaqanbHoro MaccHBa AaHHblx H K HOpMa-

nH3arIHH pacnpeAeneHHr{ ero nJIOTHOCTH BepocrHocTH.
KoeQ$nqneHT acHMMeTpHH pactlpeaene|1.An nIOTHOCTI4 BepOflTHOCTH Bblql',tc.nflnctl

c noMorrlbro H3BecrHoro BblpnxeHHf [7]:

K=Mzl^M
tfle M2 (AHC[epcHr) y Ms - rleHrpanbHbre MoMeHrbl pacnpeAereH,,{.fl Broporo H

rperbefo nopflAxoB, HafiAeHHb e no AaHHblM HA6/]lfiAeH,l/'rl no QopMyJIe

Nk
Mt=L(x,-m1) p,

r=l

C yLteTOM TO1O, 9TO ,n, - C?eAHee 3HaqeHHe Ha6rPAaeMOA BeIHqHHbt, Xr - ee

TeKyu{ee 3HaqeHHe, pr - Bepo.nrHocrb no.tlB/eHn, 3TOrO 3HaqeHHq'

2. Oqcrrra BJIHTIII{rI S.rryxryaqrri cHrIIaJIa
Tpo lroc0cpllofo IIporcxoxAelIHrI

rle fla6rtoAelll{r MC co6r,lrrri

Hs unOroleTHHx Ha6JImAeHHfi paAHOt43IyqeHHe ConHUa B AHanasOHe 3 FfU HaM

6urlo usaecrHo, t{To Qlyxryaqnn noroKa 3aBnctr o'r Bblcorbl Colnqa HaA ropH3ol-l-

ror,,r [10]. 3ra 3as].ic]rvocrb oAHo3Har{Ho yKa3blBaer Ha rponocQepHoe npoHcxoxAe-
HHe raKHx Q.rryxryaqnfr. Ha puc. 1 npueeAeubr KonHH yqacrKoB 3anHcefi, nonyqeH-

Hbtx 05.09.89 r. c nouOIIIbP 6a3oBoro paAgoreJ1ecKona Ha qacrore 2,85 I-l-U B pa3-

.nHr.tHbte 14HTepBaJrbr BpeMeHH. 3anuCu H3IyqeHH.R lllyMoBorO reHeparopa (pHc. 1, a),

TeMnepaTypa KoTOpOTO 6stla yCranOBJIeHa paBHOti 3KBHBaIeHTHof TeMnepaType aH-

TeHHbt nph ee HaBeAeHHH Ha COnHIIe B 3TOT AeHb, Aaxe 6eS cneUnaabHOro aHa-nH3a

AOTaTOqHO eCHO CBHAeTenbCTByeT p TOM, qTO CO6CTB€HHble UyMbl paAHoTerecKona

BH9CTT HeCyuIecTBeHHbtil BKnaA B BellutlHHy QayxryaUr'rri paAHOH3nyqeHH, CO"tlHUa,

noKa3aHHbrx Ha pvc. 16, B.

Onyxryaqux, noA66Hble H3,)6paxeHHblM Ha pyc. 1 ,6, nadnaAaprce npaKrrqecKh
exeAHeBHO npn MaKChM:IJIbHofi BblCOTe COlHqa HaA TOpH3OHToM (KpoMe nepnoAa

Mt4HHMyMa ll-aernero qHKna corHeqHofi aKTHBHoCTH). OAHaKo ecJIH qacoBofi yro,
CoaHr{a npeBocxoAHr + 3[, To AoBoJrbHo qacro (Ho He BcerAa) aMnnhryAa Qryxrya-
uHri cyulecrBeHHo Bo3pacraer. Aocruraq 7-10% or Ha6noAaeMoli Be.nHqHHbl noroKa
(pHc. 1,8). nOCKOIbKy MC co6bl-l"H.s COJ'lHeqHorO h.snyqeHH, BO MHOTHx Cryqarx raKxe
cocraBJrflroT HeCKoJrbKo npoU€HTOB or BeJIHqHHbI Ha6n0AaeMoro noroKa Il], ro cra-
HoBHTC.E CoBepureHHO 

'CHO, 
qTo HeO6xoAHMo onpeAe,IIHTb cTeneHb B.ttvl9.lJ.ne Tponoc-

@epHsrx Sayxryauufi Ha Ha6JIn4aeMble cBoilcrBa MC co6blrlfi.
Ilprpoaa npoHcxoxAeHHr rponocoepHbrx $lyxryauNi paAHocHrHaJIa HsBecrHa.

3ro vepqanve paAuoucroqHHr(a 3a cqer pacce.sHHq paAaoBo.IlH Ha HeoAHopoAHocrex

AHoneKrpHrtecKofi npoHuqaeMDcrn 3eMHofr arMoc$epbt. AocraroqHo eceH'H cnoco6
Hx H3)/qeHHr: 6nyKryaur4r 6y.qyr KoppenHpoBaHHbrMH npH Ha64pAeHHlx H3 oAHoro
nyHKra, a npu HafnlOAeHHtx n3 AByx pa3HegeuHblx nyHKroB KgppersqHfl Hcqe3Her,

TaK KaK HaA KaxAbiM paAHOTeneCKonoM oKaxeTcq cBof cnofr aTMocQepbl c He3aBH-

cHMblMH CnyqaftHHMH HeoAHopoAHocrqMH.
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Pxc. 2. OynxqHH B3anMHoft xoppennqHH 3anHcefi paAHoH3nyqeHHe CoJrHrIa

a - Ha qacrorax 2,85 H 2,5 l-fq (xpHBac l); 3,8 ffq (kpHBaq 2t npH xa6lo4eHHex Ha oAHoft aHTeHHe. 6 -
Ha yAarreHHbtx aHTeHHbIx qacToTax 2,85 Ffr{ tt 2,5; 2,8; 3,5 ffq (KpHBble I , 2, 3 coorBeTcrBeHHo)

Ha puc. 2,a noxasaHbt ABe Qynxquu B3aHMHOfi KoppenfluHH R12(r) S.ri'yxryatlurt
COJTHeqHOTO paAHOH3nyqeHHfl, nonyr{eHHble npr Ha6nnAeHHsx Ha AByx paA}lo-

MeTpax, yCTaHOBJIeHHbtx Ha OAHOi aHTeHHe. Bperr'rr yCpeAHeHHn (AnuHa peaJlH3aUHh)

cocraBJrq.no 10 r,rnu, qacrora orcqeroB 6uraa paana 5 I-q. Aas craquoHapH3auHH H3

MaccHBa nepBoHaqalbHblx AaHHblx BblqhTaJIOCb CKOnb3Aqee cpeAHee, HHTepBan Ko-

TOpOTO COCrasJrqr 60 C. Taxrau O6pa3OM, npI4BeAeHHble Ha pHC. 2,a QynxqNr B3ahMHoti

KoppenruHH R12(r) orpaxaroT cTeneHL, KoppencllNr,r $ryxryal-Jy'il' AnuIe.nbHocrb

KOTOpbrx rexuT B npeAenax or 0,4 Ao 60 c. Kax nr4no u3 pvlc. 2,a, Ko3o+HLIHeHT

B3aHMHOItr xoppenqrlHH firz (0) npH T = 0 gocrnraer 0,95 Aaxe npH H3MeHetrvA oA{oi'l

HS qaCToT Ha6nOAeHHfi B npeAeJ1ax 1 l-l-q. CTeAOBaTeJIL,HO, TpOnoCQepHute $1yrlya-
rIHH tg6poxonoJrocHbr H HcKnor{HTb Hx x3 AaHHblx 06 MC co6blrHsx nyreM aa6npAe-

HHil v13 oAHofr ToqKH Ha AByx pa3Hblx {Iacrorax 3arpyAHHTenbHo'

Als nOncxOB CnOCo6a HCI(/IrcqeHHt TpOnoCQepHux $nyxryaLtu:ir 6Hnv npoBeAeHbl

Ha$rpAeHn.fl Ha .qByx yAaJIeHHblx Ha 30 M paAu6TenecKonax. PeSy-nurarut npeAcTaB-

JreHbt Ha pv1c. ?;68 sxAe HailoxeHHblx Apyr Ha Apyra Synxqrfi Rrz(t), noJIyqeHHblx no

sanHCrM paAHoH3JIyqeHHq COnHUa B pa3.ngqHble AHH I'r Ha pa3nHqHblx r{acT6Tax Kak

BHAHO na pr". 2,4 xoppenqr-lHq cyuecTBeHHo MeHbuJe, qeM npH Ha6nloAeHhax Ha

oAHOf aHTeHHe, H npx T = 0 npaxruqegKg oTCyTCTByer, HecMOTpfl Ha TO, qTO OAHa h3
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Pnc. 3. Oynxqux B3aHMHofi xoppentl{Hn pagraqHbrx yqacrKoB cneKTpa (a,6) 3an}rcefi paAnox3nyqeHHq
Co.rxqa npx xa6.nrc4exHsx Ha oAHofi aHTeHHe (/ - 03.08.69 r., 2- 04.08.89 r.) Ha qacrorax 2,85 tr 2,5 ffu

KpHBbrx nonyqeHa npH HacTpotrke paAHoMerpoB Ha oAHy h ry xe qacrory. orcyrcr-
BHe KOppenflrIHH CBHAeTeJTbCTByeT O BO3MOXHOCTH HCK"[nqeHHe TponocoepHbrx
Qayxryaqrafi nyreM Ha6ilnAetue MC co6rrrufr Ha AByx paAuorenecKonax. Kopperh-
poBaHHa.q cocTaBnflor{an 6yAer npeAcTaBnqrb co6ofi co6brrH, corHeqHoFo npoHc-
xoxAeHHfl.

Aaa HsyqeHhfl cneKrpa rponocSepnux Sayxryaqnfi a reqeHue neproAa c 05.08.
89 r. no 12.08.89 r. npoBoAHJrocb HenpepbrBHoe H3MepeHxe Ha oAHofr aHTeHHe reKy-
ulero R12(0) Ha qacrorax 2,85 u ?,5 Fl-q. Eruo BbrscHeHo, qro n12(0) nocroeHHo Haxo-
AH-tCfl B npeAenax 0,7-0,9 He3aBHcHMo or aMnJrHTy4rr sryxryaqnrz, nsr'aennroIr1efic, B

reqeHue AHs. He 6utro sutsgaeHo raKxe onpeAeneHHofi cBr3L, BeJIHqHHbI R12(0) co
BcnJrecKaMH paAHoH3nyqeHxr, npoxcxoAr4BruHMH B 3Tor nepHoA. Bpeua KoppenqLlHH
(3HaqeHHe r, npu KoropoM Qynxqun B3auMHofr Koppenquru R12(r) yvenbuaercq Ao
0,1 or vaxcuMa.[bHoro 3HaqeHHq) B Hauux H3MepeHHrx B pa3.nhLrHbre Anr xoae6aracb
or 2 Ao 10 c. Ha pnc. 3,a npuBeAeHbr rleHTpa.rrbHbre yqacrKn 4ayx Qynxllnil Rp(i).Vx
Br,rA cBrAerenbcrByer o roM, rrro cneKTp Slyxryaqnri o6prraaercn B Ahana3oHe qac-
Tor oKorro 0,5 I-q (Ha.nHqHe "tvnuu" Ha qacrore 0,25 I-U Hac He HHTepecoBano). Arlr
npoBepKu 3Toro 3aKnloqeHrr 6rraa nocrpoenur Qynxr-lHu B3aHMHori Koppenqr-lhh
yqacTKoB 3anncefr, coAepxaBuHx nocJre npeABapl4renbHoH noAforoBKx MacchBoB
nruru $.nyxryar{Hn }qJrHreJrbHocrblo or 0,016 ao 0,4 c. Ha puc.3,6 npuBeAeHbr Arfl
npuMepa rpr HaJroxeHHbre Apyr Ha Apyra QyHxqur Rrz(r). [Io.nyueHHar npr 3roM
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cna6an creneHb KoppenHrlr4r,r cBHAereJrbcrByer o roM, qTo A/rr4reJrbHocTb Tpo[o-
cQepHbrx Qlyxryaqnfi AeficrsureabHo Jrexur JrHrrIb B o6.nacrr 3HaqeHHrZ, npeBbrrxao-
r4ux 0,4 c.

Hs npnae4eHHbrx AaHHbrx Ha6nn4enHrt n ux aHa.rru3a cneAyer, r{To lponocQepnule
Qlyxryaqnn He npenerc'rByrcr l43yqeHulo B AHana3oHe 3 l-l-q coaneqHbtx npoUeccoe,
cocrosrllHx Hg co6brrrfr c xapaKTepHofi gnurenaHocrblo or 0,4 c H MeHee, B ro BpeM,
xax Q.nyxryar-lru coJrHeqHoro noroKa AJ,rHTenbHocrbp noprAKa I c v1 6oaee, :ape-
rncrpnpoBaHHbre Ha oAHoM paAHore.lecKone, Moryr HMerb rponocQepnoe npohc-
xoxAeHHe.

3. Pc:yrr,rarr,r na6nro4cuuli MC co6l,rrrli
Ha pnc. 4,a,6 npuyeAeH xapaKTepuurfi Br4A MHKpoBonHoBoro BcnJ,recKa, 3aperrcr-

pHpoBaHHoro HaMH 21.06.89 r. Ha qacrorax 2,85 H 3,1 l-l-q npn na6.noAeHrrx Ha
pa3Hbrx aHTeHHax. tlacrora orcLreroB cocraBJrqJra 125 l-Ll, nocroqHHa.ff apevenN 6ur.na
paBHa 0,008 c. O6quru cBoficrBoM BcEJrecKa Ha AByx qacrorax -aB.Il.qrorc.E 6rrcrpure
$"nyxryaqun, npoflBHBrxHec.fl Ha 3anncu B BHAe pacruapenrfl txyMoBofi AopoxKH
'raqa'rafl c MoMeHTa 17h37^53"UT. Pa3lsque B Aeransx BpeMeHHoro xoAa HHTeHcrrB-
Hocrl4 lrpoAonxuTeJlbHocrbro 6onee I c a gaunou cnyqae Morrro 6rrru cgqsaHo .nra6o
CO CneKTpaJIbHblMH OCO6eHHOCT.SMH H3Iyqeruun, nu6O BO3HHK.TTO B pe3ynbTaTe BJ1v1s-
Hlt.E seMHofi aruocQepu.

Hurepaal BpeMeHH 11h37^53"-llh38ul3s (JT 6:s.tr pa36Hr Ha 4 Qparu,reHra AJrHrerb-
Hocrbro no 5 c u Ann KaxAoro x3 HHx 6u.rra nocrpoena @ynxqu.fl B3aHMHofr Kop-
peJrflrIHH Rrz(r).flolyueHnureRl2(r) noKa3aHbr Ha pHc. 5 n en4e HaroxeHn-fl KpHBbtx.
Orveqaerc.s ycrolar{HBafl KoppenrqHq ruyMoB Ha Bcex Sparr'renrax B pa}ioHe r =0. hs
3TOrO MO)I(HO 3aKIlOr{HTb, qro Ha6nloAaBIXHeC.s UyMbr 6urnu COnneLIHoro npoHcxoxAe-
HrlA H &HHN/iUIH noJlocy qacTOT He MeHee 200 MI-U. Bper'ra KoppeJrruhh cocTaBnrno
oKoJIo 16 rvrc, LITo B AaHHoM cnyqae 6nr,rsxo K npeAeJry pa3peurapuefi cnoco6nocrr.l
annaparypbr no BpeMeHs. Taxnu o6pasor'a, yBeJrHqeHHe uyMoB Bo BpeM.ff BcnJrecKa Mbr

cKJIoHHbr paccMa'rpHBarb KaK oAHo H3 nposBneHufr MC crpyrrypbr conHeqHoFo
paAr4oH3nyqeHEq.

Taxaq crpyKTypa Moxer Bo3Hr4Karb Ha HeKoropoit craArvr, pa3BHTHl BcnrecKa h
Hcqe3arb nH6o sl'.recre c yMeHbueHHeM HHTeHcHBHocTH BcnbrueqHoro acnlecxa, ar6o
a ap6ofi Qase ero pa3Br4Th.fl. Hac rnrepecyer AilHaMvlKa BpeMeHHoro xoAa nlrorHocrn
BepoerHocru, Avrcnepcuu a xor$QnqHeHTa acHMMerpux raKHx co6urruil.

Paccuorpnu BcnJrecK paAl,roH3JryqeHur, npoHcllle4uJurt 1.09.89 r. B HHTepBare
5hl8*-7h40^UT. MC nylscauHu Ha qacrore 2,85 l-l-u eotHrrnl.a e6h10^(J7'aacrapnu
Bo3pacraHr4.q noroKa. Harue sHHvaHHe npaBneK HHTepBaJr BpeMeHH 6hl7^ -6h19^U'l'.
CsqsaHo 3To c reM, qro B TeqeHHe yKa3aHHoro HHTepBaJra cKopocrb HapacraHhJd no-
TOKa 3aMeA.rrHJraCb H 3TO ynpOCTHnO npoueAypy CTaUHOHapH3aUHH HCXOAHOFO MaC-
cHBa AaHHbtx. Kpoue roro, Ha 3ToM HHTepBane nyJlbcaquH cnepBa Aoc-tvtrn MaKch-
MyMa B 6h77^l5tuT,3areM x6hl8^UT nocreneHHo npaKrxqecKr4 Hcqe3rr.

Aunarry4a MC nyarcaqulz B Qa3e MaKcHMyMa 6rrra serhqr,rnori 250-300 coaneq-
Hbrx eAHHr4U noroKa (CEn; I CEII = I .10-228r/Vlzl-q). OAuaxo B oro BpeMq Qonoaurri
norox AocrHraJI BeJIHqHHbT -2000 CEII. Taxr,rv o6pa3oM, orHocHTerbHas aMnnhryAa
nynscaqnfi cocraBrr{ira J'tnrub oKolo 10X na6aroAaeMori BeJrHr{HHbr noroKa HecMorp,
Ha HX BbrCOXyrc a6COnOTHyrO HHTeHCLBHOCTb, B OTAe-rrbHbre MOMeHTbT BpeMeHx npe-
BOCXOAHBTxyIO ypoBeHb H3IyqeHr.rc BCerO cOJrHrla B npeABcnrecxosurfi nepuo4. cle-
AyroIrtHM BaxHbrM o6crogrenrcrBoM n;r6opa 3Toro yqacrxa 3anhcr 6urlo ro, qro
npeHMyulecrBeHHa.c A.rrHTe-rrbHocrb nynbcauuf cocraB,n.q"rra - 50 vc H oHh norHocrblo
pa3peuanncb no BpeMeHH npH Hautefi qacrore BBoAa AaHHbrx.

B Sase vaxcunyrr.ra MC co6rrrrfl lauerrt BcnJrecKoBbrfr xapaKrep (pt4c. 6, a), Hano-
vunanqufi THnHqHyrl IIE uerpoaoro AranagoHa BoJrH, Ho c ApyrHM r]4acura6oM no
ocu nperrenu. Koa$@uuHeHT acHMMerpru pacnpeAeneHr4.fl nJrorHocrn BepoqrHocr14 B
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pBc. 6. HnnlocrpaqHe BcnJrecKoBoro xapaKTepa MHnrHcekyHAHofi crpyxrypbl 01.09.89 r' (a) H BpeMeHHofi

xoA xosooHr]Henra acHl,averputt K (t) (cn.nouriag rlt1:H:'/.sl u AHcnepcHH (lxrpHxoBas) e tpase ucvelxoaenrn

MC crpyxrypbr Bo BpeM.'l BcnJ[ecka 01.09.89 r. (d)

3TO BpeMs HMel BelHr{}4Hy OKO1O 1,3. Ha puC.6, d nOxa3anO }43MeHeHhe xoSQ$n-

rIHeHTa aCHMMeTpuH CO BpeMeHeM (CnJrOrrJHan nvHy,s) rt AVCilepCvlH B OTHOCI4TeJIbHblx

eAHHHUax (nyHKTHp). Kar CneAyeT H3 xOAa KpHBblx, HopManH3aIIH.s paqnpeAeJleqpe

npOHcxOAr,rT 6trCrpee, qeM yMeHbUeHHe AHCnepCHH, qTO g O6qllx \lepTax npeACKa-

3btBaeTCfl TeOpHefr ClyqafiHbtx npoqeccoB nph yBenHqeHVA t4ucna He3aBHcHMblx cra-
raeMbrx, H3 KOTopbtx.QOprrar,rpyerce CnyqafiHaq BeIhqI''lHa [7]. B HaUeM c"nyL{ae 3ro

MOxHO paC.CMaTpI4BaTb, KaK pe3ynbTaT paculHpeHHs HCTOqHHKa, npHBOAglLlHft K He3a-

BHCHMbTM r.iepuanrnv ero cocraBHblx qacrefi.
npoBeAeHHe r{HcJreHt{blx oueHoK acHMMeTpr4h H AHCnepcHH B TeqeHHe BpeMellh

xh3Hh MC Crpyxrypbt B HeKoT6pblx CJ1yqaflx CyuIecrBeHHO 3aTpyAHseTcF H3-34

HecTarluoHapHoro xapaKTepa QonOoorO BcnJIeCKa paAHOH3nyqenNg. B raxofi crry-
aUH14 BO3MOxlta Ihub KaqeCTBeHHa.f OUeHKa nepeqHCreHHblX napaMerpOa l-lanpHvell,

MOxHo OTMSTHT6, qTO BO BpeMfl BCnJIecKa 12.03.89 r., nprBeAeHtlOro HaMH R [11], tt

HaqanbHoi.l Qa3e c Bhll^49,5 no 8"17-50,6'Uf MC co6blrn11 vue4a HecHMMerpHqHbltr

Bcn-necK6Bbrfr xapaKrep, a K KoHtly HHTepBaJIa s 8hl7^59t-8hl8n00r UI rpancQopvu-
poBar6cb B 6onee cnMMerprrlHrrfi QnyxryrapyoulHh ct4rta.n. flocxoauxy ticoAllo-
poAHag cpeAa, npHBoAqu{afl K MepuaHHflM, hMeeT 3HaqHTe.nbHylo npo'r.flxeHHocTb, To

6oaee BeporrHo, qro orHocHTerbHo 6urcrpar 3BonlollHt MC nynbcal.{uil 6uaa cBq3alla
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c HSMeHeHHflMH [apaMeTpOB He CpeAbr, a CaMoro HcTot{HHKa H3IyqeHHg, HanprMep, c
yBenuqeHneM ero pa3MepoB Bo BTopoft Sase co6urrnfl Ha Qoxe o4rroBpeMeHHoro
yMeHbrueHH .g HHTeHCHBHOCTH.

Taxuna o6pasou, HaJrEr{}4e o6ulsx csoficra H peaynbrarrr na6lnAeHhil cBL4Ae-
renbcrBylor B nonHy npeAnonoxeHHfl O eAHHOM MexaHI43Me OOpaSOBaHhs tlJE r MC
nyaucaunfi onHcaHHoro tuna. Ecnn rHnore3a npoHcxoxAennr MC co6blrhfi sa crte-r
s$Qexroa pacnpocrpaHeHu, cnpaBeAnnBa, To no aHaJrorrr4 c IIE voxHo oxhAarb,
qro MC co6brrnr AoJrxHbr o6.naAarr creAyErrIHMr4 cBorZcrBaMH:

L OrcyrcraneM Koppensl1ptll B nyJrbcarlHrx noroKa npn oAHoBpeMeHHbtx na6aro-
AeHHfl x I43 AocTaToqHo yAaneHHblx nyHKToB (HanpaBJreHHoCTb H3IyqeH 14, ).

2. XapaxrepHafl Artla-rerbHocrb nynrcaqufi (ToqHee - BbrcoKoqacrorHa, rpaHHua
Hx c[eKTpa [15]) Aoaxxa 6rrru rev 6oarue, qeM Aarblue yAaneH HxaHcroqHHK or
ueHrpa AncKaCoanqa.

3, Bngrvrre pa3Mepbr HcroqHHKoB nynbcarllrfi Moryr npeBocxoAHTb HcrhHFri,le h He

AoJrxHbl cyulecrBeHHo 3aBHcerb or noroxeHH.n HcroqHHKoB Ha AHcKe Cornua.

Br,rBoAr,r

1. OAHr.t'l H3 THIoB Mr4JrJrxceKyHAHbrx nyJrbca\hit paAhor3nyqenur Coanqa na
qacrore oKono 3 l-t-u.qeaserc.a yBeJrxrteHHe uyMoB Bo BpeM, BcnnecKoB.

2. Mop0oaorlrqeckr4e oco6ennocrh il xoA pacnpeAeneHhr nlorHocrh Beporr-
Hocru MHnnHceKyHAHbtx lIryMoB He nporlBopeqar rHnore3e rx o6paaoeaHH, 3a cqer
paccerHHs paAHoBorrH Ha rpexMepnoI ryp6ynenrnofi crpyKrype HeoAHopoAltoclcfi
corHeqHofi nJra3Mbl.

3. @ayxryaqrl,u HHTeHchBHocrt4 paAhou3nyqexua Coluqa c BpeMeHHbtM Macura-
6ou nopa4xa ceKyHAbr H aMnnrTyAori ,qo 10X voryr HMerb rponoc$epHoe flpohc-
xoxAeHHe.

4. Cnexrp $nyxryaqvrfi rponocSepnoro nponcxox4eHu.s orpaHnqeH co cropoHbr
BbrcoKHx qacror B AHana3oHe 0,5 I-U, B pe3yJrbrare qero arr.r Qnyxryar_IHH He npe-
nflTcrBylor na6anpenuaM MHJrnHceKyHAHbrx nyaucaqr.rri paAHoH3ryrtennr Coanqa.
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ATITIAPATYPA I,I METO.qUKA HAI;JIIOAEHHII
MI{JIJI}ICEKYHAHbIX IIYJIbCAUHII

PAAI,I OI,I 3JIYTI EHU'I COJIHIIA

I0.(>. I0porcxrir

lloxa3aHo, qro rortHocrb penrcrpar{HH MHrrHcexyHAHux co6ursfi B paAHoH3JlyqeHHH ConHua

orpaHnquBaercs rrryMoBbrM xapar(TepoM curHara Ao BeJIHqHHbI 3,51 H He voxer 6utru ynyqueHa

noBLtureHHeM xaqecrBa annaparypbr. B cBq3H c STHM npeAJlaraerc.s 6es cy{ecrseHHoro yxyAUeHHc

noryqaeMon Hry[opMarIHH perHcrpfipoBarb MHJrJrHcekyHAnue co6urrr c noMolubto o6tt.tnoro var-
HHTo6oHa, noAi,npqeHxoro k cTaHAapTHOMy patrilOTeJleckony MoAyTTUHOHHOTO THna. [lp[BoAHTCS

npHMep nolyqeHHon no 3Tofi MeToAHXe 3anHCH MHJtJtHCeXyHAHblx co6rtrnfi, Ha6aoAaslxnxcq Ha qacToTe

2,86 ffu Bo BpeMs BcnrlecKa patrHoH3ryqeH[t 12.03.89 r.
EQUIPIVTENT AND TECHNIQUE FOR THE OIISERVATIONS OIr MILLISIICoNI)

PULSATIONS OF SOLAR RADIOEMISSION, by Yu. lr. Yurovsky. It is shown, that thc accurac)' ol'

registration of millisecond events in the radioemission of tlrc Sun is limitcd up to 3.59o by thc noisc ol thc signal and

cannot be improved by upgrading of quality and reliability of thc equiprnent. 'l'hus, it is suBtsostcd to rcgistcr thc

millisecond events on a taperecordcr connected with a standard radiotclcscope of a m<ldulation tyPc, with(rut all)'

degradation of the obtained informarion. As an example of the technique in question the rccordings of rnilliscctxtd cvcrtts

observed at the frequency 2.85 GHz during a radioemission burst 12.03.89 is presonted.

Murut4cexyHAHbre nynbcaquE (MC co6urnfl) HHTeHcHBHocTH paAHoH3nyqeHhe,

npoHcxoAflr{He Bo BpeMr corHeqHbrx BcnbrrueK, coAepxar AononHurenbHylo HH+op-

MaLU.lO O OH3HqeCKHx ycn6Bysx B aKTHBHOfi o6lacru. OAHaxo np6poAa npoycxox-
Ae17.yt ny.IIbCaIIHfr no:(a OKOHI{aTeJIbHO He BbtrCHeHa. B CBfl3H C STHM HeO6xOAHMO

AaJrbHefiuee HccJreAoBaHue hx cBotrcrB Ha ocHoBe MarepHaJIoB HadnnAeHril. Htlxe
OnHCbrBaeTCfl MeToAHKa, C nOMO[IbtO KOTOpOi MOXHO npOBOAHTb Ha6i]OAeHhe MC

co6btr6F Ha craHAaprHbrx paAnoreJrecKonax, KoropblMh ocHaqeHbt craHqhh Cnyx6sr
Cornua.

IIO ceeAeHurM [1, ?l AturenaaoCrbiMC nynbcaUrfr Ha qacrorax 2,65-2,84 l-l-U

cocraBrrer 1-10 ruc, a Hx HHTeHcr,tBHocrr, cpaBHHMa c HHTeHcHBHocrbK) BcnbluleqHblx

BCnJrecKoB paAHolr3nyqeilufl, T.e. J'lexHT B npeAenax oT Hynt Ao HecKorlbKhx rblcqq
corHeqHblx eAHHHI{ noroKa CEn (1 CEn = l\-zzBr/uz ' l-u) nonoca qacror,3aHHMaeMafl

orAenbHofi nynbcauuefi, no orIeHKe [1] cocrasrner oKono 100 Mfq. Octtogslaascu Ha

3THx AaHHbtx, npHMeM AJIS AaJIbHefiUHx OIISHOK rpefyeMyp pa3peluamulyn cn6co6-
Hocrb annapaTypbt nO BpeMeHH paBHoti 1 tuC. TorAa nqcToflHHa, BpeMeHH perHcTpH-
pyroqero ycTpoltrcrBa AonxHa 6utru ne,6onee 0,3 Mc, I{ro6bl cHrHaJI sa 1 Mc ycnen

HapacrH Ao 0,95 ycraHoBHBIIlerocJ{ 3HaqeHHfl.

Taxnv O6paAOM, OnrnMaJIbHa.E nOJIOCa nponycKaHHs paAnqrenecK6na {rf r ero
nocroflHHafl BpeMeHI't r 3aAaHH ecrecrBeHHblMl't cBoficrBaMl4 Ha6nnAaeMoro chrHara'
6y4er"r cqgTarb, qro MC nyJrbcar{H, Moxer 6utru naAexHo BblAeJIeHa JIHlub B ToM c.Ily-
Lrae,,ecru BH3BaHHoe ee npncyrcrBueM orKnoHeHHe perrcrprpyloqero ycrpoficrBa
oKaxeTcJ{ He MeHbIIIe BeJIHqHHbt IIIyMOBofi AOpO>xKH paAnoMerpa (6yAer > 6An.

Cnar.raaa [peAnoJroxuM, r{To npaMeHflerct "HAeaJIbHbt}i" paAHoMerp c luyMoBo]i
reMnepaTypofi 7Ln = 0. TorAa npH nepeqflCJreHHblx yCJIOBHflx OTHoCHreJTbHaq roq-
HOCTb perHcTpaqhH, BblpaxeHHar{ B npoueHTax, 6yAer pauna [3]:

(6LT/T d = 600/(Aft)tr2 = 3,5.

CaeAOaare.nbHg, cyqecTByer npeAenbHO AoCrHxHMan,TOtIHOCrb perHcrpaqH il MC

CO6HTHF, OrpaHrqeHHac 1xyMOBOB flp]tp6Agfi nOneSHOlO CHrHana Ao BeIH'1h-
Hbr - 3,5X.

PealrHsrfi paAHoMerp caHTHMerpoBoro AHana3oHa cpeAHero Kat{ecrBa HMeer
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Ln = 600 K (Aalee Bce reMneparypbr raKxe Bbtpaxalorca B rpaAycax KersgHHa).
onpe4eluv MHHHMaJTbHo Heo6xoAxMbre pa3Mepbr (AHaMerp) 3epKana paAHore.necKona
D-6 npr ycnoBHH, r{To peanbHaq roqHocrb perncrpaurav MC co6brrufi yxyAuaercq
He 6oJlee, qeM Ha 102 no orHorxeHnro ecrecrBeHHoit, r.e. npu To > l0.frn > 6000".
Y,{rer,a npn aroM, qro MC co6urnq Ha6ln,qanrc.a na Sone aHTeHHofi reMneparypbr
'l'r='l', + 7; + I""n, co3AaBaeMorz H3nyqeHHeM HeBo3MyueHHoro ColnUa '1.,, usay-
qeHHeM Hcror-rHHKa S-xovnonenru I, H H3nyqeHHeM BcnbrueqHoro Bcn.necxa I"",
Ilonara-s Aaree noroK paAHou3"rryqeHu.q HeBo3Myt{eHHoro Connqa na ,lacrore 2,85
I-l-q pannurr,,r F" = 100 CEI-I, norox or Hcror{HHxa S-xoNinoHeHrbl 4 = 100 CEII ra norox
or BcnbrueqHoro Bcnnecxa F""n = 100 CEII (HeKoropbre cpeAHI4e Be.nyqHHbr), uafi4ev
sQQexrrenyo nJloulaAb aHreHHbl [3], Arq, = 2kT'olF"y*,rAe k = 1,38 ' l0 23Ax/rpaA,

F"w = F" + F, * Iu"n. I'lpu A* = (),644."o" [3] u npr,r nepequcJreHHbrx Bblure yc.floBhex
nonyquM D-i, = (4T,2kl0,6nF"vu))D = 3,4 u

TaKHM o6pa3oM, npoBe,qeHHbre oueHKH troKa3brBanr, qro Ha6nnAeHVfr MC co6urrra
6es cyqecrseHHoro yxyAUeHHq npeAeJrbrro AocrrlxHMolz roqHocrH Hx perHCrpaunH
Bo3MOxHr,r Ha pa.{HoreJrecKofrax cpeAHHx pa3MepoB, KoTopble o6blqHo Hcnojlb3ylorce
Ha narpyJrbHbrx craHuHrx C.nyx6or ConHIIa.

Cneaynuleu npo6nevoli r,Brflercfl au6op Manou HeprrHoHHoro cnoco6a per.HCrpa-
quu MC co6brrnfr. OnrcaHnsrfr s [2] veroA 3aKrloqaercJa B Hakonrenrr unQopvallhh u

oneparHBHoM 3anoMHHarcrrleM ycrpofrcrse (O3Y) 3neKTpoHHo-Bbr(rhcrHTe tsnoh Mauh -

nsr (3BM) c nocneAynuHM BbrBoAoM AaHHbrx Ha MarHHTHuril nocure.nb (M,rl). H3-3a
6oaourofr cKopocrn BBoAa AaHHbrx O3Y sano.nnqercJ{ 3a 4-16 c, a BbtBoA na M,rl

Anvt'tcft ropa3Ao Aonbue, r{To nphBoAnr x $parveHTapHocrH perHcrpHpyeMbtx
AaHHbrx, T.e. K Bo3MoxHocrH norepr saxHoll unQoptlaqnu. fftn ycrpaHeHHe 3Toro
HeAocrarKa Mbr BBe.nH npoMexyroqHyo 3anhcs na M-I[ B aHaJloroBoM BhAe, Boc-
noJ'rb3oBaBruHcb TeM, qTo cHrHaI Ha BbrxoAe KBaApaTHqHoro AeTeKTopa paAHoTe-
JrecKona MoAyr.flrlr4oHHoro Tl/rna flB/l,fleTcfl nepeMeHHbrM Hanp.flxeHlleM co cneKT-
poM, JrexalllHr.a s o6racTH 3ByKoBbrx qacror. BseAeHue npoMex)ruoqHofr 3anHcH Ha

MI Aaer cJteAyu{He np€H M}rr{€crBd:
1. HenpeprrnHocrb perHcrpauura c MC pa3pereHleM B TeqeHHe Bcero BpeMeHH

na6-rrroAenr,rii.
2. BosuoxHocrb perncrpaUHH MC nylscauuil 6es npHMeHeHHr xaxofr-n16o 3BM n

npouecce Ha6nnAeHhfi.
3. O6pa6orxa 3anHcei Moxer ocyulecrBn.flTbc, Ha rrrcl6oh 3BM, s roM qhcre na 3BM

noB['rueHHoli tuoqnocru, BKJrtoqeHHe Koropotr B cocraB annapalypbr g.n-a na6anAerrhfi
B peanbHoM rtlacura6e BpeMeHH MoxeT oKa3aTbcq neqenecooSpa3HbrM.

4. MHoroKparHoe HcnoJrb3oBaHHe HocnTens, ecnH paHee npoH3BeAeHHa, 3anhcb He
npeAcTaBJr-seT H HTepeca.

5. Ilpocrora peaJIH3arlr4H cxeMbr H3MepeH Hfr , 3aKJrtor{atoua see tlvtutb B n oAKrloq eH H H

uarnuroQona x 4efi crayrculeMy craHAaprHoMy paAHoreneckony.
K neAocrarKaM onucbrBaeMoft MeroAHKI,r cneAyer orHecrn aMn.rrHTyAHbrc Ac,Ka-

xeHHq, BHocHMbre npoMexyroqHofr aHaroroBoi 3arrHcbro. OHH 3aar4c-sr or KalrecrBa
varnuro$oua (ypoBeHb uyMoB, AeroHal(H.s 14 -f .A.), KaqecrBa M/I (nepaeuoMepHocrb
qyBcrBHTeJrbHocrH no ee A.rrHHe, xopo6neHue H T.n,) H B cDeAHeM J-rexar B npeAenax
2%, r.e. qBrqorcq BerHr{HHofr Toro xe nopsAKa, KaK h rorrHocrb perhcrpauHh,
o6ycnonnen Hafl ecrecrBeH H[,rMH caofi crsaN414 cHrHa.na.

Perucrpaqur{ MC co6rrrrlfr n Kprrvcxofi o6cepna'topvlvi AH CCCP npoBoAH'rce Ha
paAnorenecxone Cayx6rr Co.nHqa c AHaMerpoM aHreHHbr 3 rr.r, ycraHoB.rreHHoM noA
paAHonpo3paqHbrM Kyno.iroM. Pa4raor'aerp reJrecKona npeAcraBrqer co6orZ npHeMHil k
np-flMoro ycvnetrfl MoAyJrsrIHoHHoro rHna c uryMoBofi TeMneparyport I'rn = 600",
noJrocofr npoflycKarrun 40 MI-q, HacrpoeHHbrfr Ha qacrory 2,85 [-l-q. Ilocror]HHat
BpeMeHh KBaAparHqHoro AereKTopa yBenHqeHa Ao 0,2 Mc. oTHocHTeilb}{afr roqHocrb
perHcrpauHra MC co6rrrHfi cocraeaaer (6AT[,) = 6,]Vo, npHqeM B,KraA co6crBeHHbrx
ruyMoB paAHoMerpa cocraBJrr{er oKono 0, 13 or ecrecrBeHHbrx rxyMoB clz,l-taila.
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PrlC, t. Bnox-cxeMa perHcTpaI]HH MHnnfi ceKyHAHblx nynbcallHft paAHoH3nyqeHHe ConHIla

I -- aHTeHHa paAHOTeneCXOna, 2 - MoAyngTOp, J - reHepaTop uJyMa onopHoro Kallana, 4 -
ycHJrHTeJlbpa,qHoqacToTll,5-xBaApaTHqHLtfiAeTekTop,6-cHHxpoHHblfiAeT€kTop,7-neHepaTop
TaxroBofi qacrorbt, I - caMonHceq, g 

- xoHTporbHtlfi ocqH,norPao, l0 - varnxroooH' Il -
3nexTpoHHo-BbltIHCrBTeIbHa9 MaUH Ha

Eaorc-cxeua annapaTypbr npHBeAeHa Ha pHc. 1. YcrpoficrBa 1-8 BxoAqT B COCTaB

paAHOTeJIeCKOna H He rlOABepraIHCb H3MerIeHHsM. CrepeO$oul4qSCKHIT MaTHHT9QOH

"Ionu'rep-203" nogxltOveH K KoHTpOnbHOfr TOqI(e paAHOMeTpa (K BblxoAy KBaApa-

THqHOTO AeTeKTOpa), KyAa O6btqHO nOAKIlOqaeTCtl OCqxnnorpaQ AJle Bu3yaltbHoro

KOHTpOJIq npH HHMaeMoro cHrHana.
O6pa6Orra aHaJlor6Bbtx 3anggefi npOH3BOAHTct oTAenbHo OT Ha6nr1Aerfih c

noMOIqbA H3MepHTeJIbHO-Bbtt{}ICJIHTeJIbHOTO KoMn.[eKCa HCxpa- l 256 CyqeCrnennofi

AeTirJrblg CHCTe;bt O6pa6Orxn flBil91e-r11 6.nOx CunxpoHH3aUHI't BBOAa AaHHblx B 38M c

y4eOennOfr qaCTOTOfr, onpeAelqeMofi reHepaTOpOM TaKTOBOIZ qaCTOTbl (mq) paAHO-

MeTpa, H 3anHCaHHOri oAHoBpeMeHHo c cHrHaJIoM Ha BTopofi Aopoxke M'fl 3ro

no3BorrfleT BbtnorlHflTt,6esunepUraoHHoe cHHxpoHHoe AeTeKTHpoBaHHe B UH@poBoM

Br4Ae. cxeMa 6loxa cHHxpoHH3aL(uH 3aBHCHT OT THna npHMeHqeMofr 3BM H B HeKo-

Topbrx cnyqarx, no-B4AHMOMy, paAUosner(TpoHHble cpeAcrBa cHHxpoHl{saunH MOx-
HO 3aMeHI,iTb nporpaMMHblMH.

IIpOUecC :.;,a[r.w1e+lzJ MC nylucaqHli CocToI4T B cneAyPIIIeM PaAHOTe'necKoll

nanpaeaAerCfl, Ha COrrnqe, BKIlOqaeTC11 COnpOBOxAeHHe, 3aTeM cHrHaJI oT CO;1HUa

KoMneHc}4pyeTcqcHrHajloMoTpefynHpyeMorofeHepaTopauyMaonopHofoKaHa.na
(f[Un), uKaJIa Koroporo orxanu6poBaHa B eAHHHIIax CEII (r'e peanH3yercq KBa-

3HHyneBOf MeToA Ha6nnAeHHfr). Ilpr'r sTOM Ha BblxoAe KBaApaTHqHoro AeTeKTopa

CHTHaI C qaCTOrOfr MOAyJTSTIHH OTC)mCTByeT. PerHCTpa\VATa-Ton C nOCTOSHHOIi

BpeMeHH 0,25 c npousBoAr4Tce Ha AByxKaHa.IIbHoM CaMOnHCqe, oALIH H3 KaHaJ'IOB KOTO-

poro B 10 pa3 qyBCTBHTeJrbHefr Apyroro, B pe3ynbTare qero H3MeHeHHe 'l'o na l0%

1pHBOAHT K OTKJIOHeHHIO er6 nepa Ha BcIO uKany C srsu [epOM cBq3aH repK6HoBblti

AarqHK, BKnl,oqaloulHfi uarHnrosoH Ha 3anflcb.

llpn aoenrxHoBeHHH BcnrecKa paAHoH3nyqeHHtl 6anaHc Tr-Ton HapyuaeTcfl H rIpH

3-5.% npeBbrrueHHH To]Hap?on axlrcuaeTc.s MaTHHTOQOH, 3anHcbtBalouvtrt ct4rP,a'ril,

nponopuHoHaJrr,Hbril npeBbruIeHHm ypoBHq noToKa BCrlJIeCKa HaA npeABcn,necKoBblM

ypoBHeM. Anq s,qeHr:ytq:HKa:luu Sanl,lcll Ha caMonHceu h B KaHaI cHrHaJIa Maf-

HHTO@OHa BBOArrc.fl MHH)rrHble MerKH BpeMeHH.

O6pa6orxa nonyqeHHofi sAnucu ocyqecTBn-fleTg.ff oTAenbHo or npoUecca Ha6nro-

Ae1;y,il. tlpOrparr,rva nepBHqHOfi O6pa6Orxr O6eCneqHBaeT CHHxpOHH3hpoBaHHbllZ BBoA
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12.03.89 r.

thtl-los trr

J,'O

anlz-sofa
MHnrHcekyHAHbrx nynbcar{Hfi paAHoH3nyqeHHs CorHqa Bo BpeMe Bcnrecka

aHaJloroBblx AaHHblx c M,rl, npeo6pa3oBaHue oTcqeloB n g-paspagnbrfi xoA, "cHHxpor-r-
HOe AereKTHpoBaHHe", B.O3MOXHOCTb BH3yanbHoro npocMorpa noryqeHHoro MaccgBa
Ha AHCnnee, BbrBoA nu6panrroro yqacrKa 3anhcr4 Ha rpa@onocrpo6Te.flb, 3an]4cb Ha
N4,rl qu$poaoro MaccHBa An, xpaHeHHfl H AanbleliueB o6pa6orxx.

Ilpuvep siInHcH MC co6urufi, 3aperucrpHpoBaHHbrx Bo BpeMs BcnJrecKa paAHol43-
nyqeHH' cOrHrra 12 Mapra lggg r. noKa3aH Ha pHC. 2. 3anl.rcl npoH3BoAHnacL, npHnocrocHHoi BpeMeHE 0,2 ,r'.C. Ananns 60.iree KpynHoMacura6Hrrx yqacrl<oB 3ToH
3a[HCH (pr49. 2, 6, a) noxasurBaer, r{To 60aruuHcrso MC co6srrxri pa3peuanocb no
BpeMeHH yxe npH AuckperHocrl., orcr{eroB, paanoir g vc.
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Brtnoqnt

1. Toqnocru pefHcTpaqHL4 MvlJlr:t1}eKyH,qHblx nynbcauHlz conHeqHoro pa[Vou3-

nyqeHHfl cocTaBlrreT oxono 3,5X, onpe4e]:.AeTC,. uIyMOBbIMH CgolicTsavx curHaJ]a 
'4

He Moxer 6strr, ylyvuteHa noBblIueHHeM KaqecrBa annaparypbl'
Z. Atn ycneurHoro na6nwAenus MC co6srrr4fi AocraroqHo. ec.[h reMneparypa

aHTeHHbr npH ee HaP,eAeHuv, Ha colHqe s 5-7 pa3 npeBbltuaeT 3KBhBaIeHrHylo

reMneparypy co6craeHHblx luyMoB npreMHHKa.

l. Hlra6onee npocrbtM cnoco6ou perhcTpa'Hr'r MC co6nt-rhfi qarsercfl 3anHcb

cl4rHaJra Ha BblxoAe KBaApaTxqHofo AereKropa cTaHAaprHoro paAHoMerpa MoAy-

nflr.IHoHHoro rHna c noMol{blo o6ltqHoro t'aarxrroSoua'

4. O6pa6Orxa 3a[ucef MOxeT [pox3BOAHrbCfl Ha 3BM s RblqHcIHreJlbHoM UeH'Ipe

He3aBHcHMo or na6nnAenni
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UUPOKONOJIOCHbIIT CKAJIfl PHBIII PYTIOP

AHTEHHbI-xa.ccnrpEHAPAAI{oTEJIECKonAPT_22KAo

JI.II. Ilnerron, M.M. florAttsron

on,,,cbr*eT.a cxarepHbrfi koH,qecx,fi pynop AilanailoHa 3,75-1,75 cV, npegnainar'leHHblft B kaqecTBe

,r"po*onoro"roro o6lyuarelr 4syxrepxinuHon aHTeHHbI. nPHBoA'rc11 rpoqeAypa pacqeTa' KoHcTpyl(-

THBHHe OCO6enxocru H xoMnoHoBxa cxaJIgpHOrO pynopa B ocHoBaHrH 3epxana aHTeHHbl [lpeAcTaBLlOTCa

p"iyrorug xa6.npAexrfi HcroqHHkoB paAHoH3JIyqeHHg, cBHAere;IbcrBytoqge o peanH3aqHH Bblcol(Hx

3rexrpgqecK1x napaMerpoB aHTeHHbr pi-22 KAO npH noJrep63aqHOHHbrx H3MepeHH,X B caHTHMerpoBoM

AHana:,oHe BOnH.

THEWIDE.BANDC0RRUGATEDNoRNFoRCASSEGRAINANTENNAoI.-1.HI'22.
MB'IER RADIO TELESCOPE OF THE CRIMEAN OBSERVATORY'by L'l 'fsvetkov and M'M'

pozdnjakov.The com.rgated conical hom as a wide-band feed at the 3.75-1"75 cm wavelenglh bands for cassegrain

anterura RT-22 is described. The design, manufacturing and installarion of rhe corrugated hom in the antenna systcm aro

given. The observational results obta-ined for the discrete sources of radio emission are presented demonstrating high

gain of the electric parameters achieved for polarizarion measurcmentJ at cm-wavelength at the R'l'-22'

BleAcItnc

cxalRpnue KoHr4LIecKHe pynopbl qacTo npHMeHqlorct B KaLIeclBe o6nyqaTeneil B

aHTeHHax KaccerpeHa KaK AnA cnyTHHKoBblx Ha3eMHblx cTaHqHB, TaK v1 Antl

puOnor"r""*onou. Ilpasu.nuno cKoHcTpyHpoBaHHblIZ TaKofi pynop Moxer o6ecneqHru

ocecHMMeTp}4t{HyloAHaI-paMMyHanpaBJIeHHocTH(AH)ccyulecTBeHHonocTo,HHoia
rIJHpHHOfr. XpOr"re TOrO, ero AH ne COAepxHT flepBbtx 6OxOsrtx neneCTKoB 11 hMeer

HH3KHE ypoBeHb KpoccnoJ[,{pH3auHH Bo Bcefi noJloce qacToT, AocTHrapuefr orrasut. C

noMoulbro cKaJlqpHblx pynOpOB (CP) yAaeTCs CyUeCTBeHHO noBblcHrb 3S'peKrHBHocrb

H cHH3r,rTr, trryMoBylo TeMnepaTypy 3epKanbHblx aHTeHH t1, 21 B AByx3epKanbHblx
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aHreHHax KaccerpeHa TeoperHqecKH C noMorr{bp CP MoxHo AoBecru KOS06HLlHeHr
Hcnonb3oBaHHq noBepxHocrr.l (KHII) pa4norenecKona ao g0E [31. HseecrHo, rrro 20-M
paAuorenecxon n Oncaaa ([UBeqxs) u l4-w paAuoreJrecxon s MercaxoBH (OHHn eHAt4n)
ocHarrleHbr cKa.rr.spHbrMH pynopaMH MH.rrJrHMeTpoBoro AuaflasoHa BoJrH c nepeKpbrTHeM
no qacrore 1,5:1. B HaueM cnyqae, npu cyr{ecrByloqefi cxeMe o6lyuenNr HaPT-22
KAO, sosHl,rxlH AonoJIHHTeJIbHbre rpyAHoqru B peanh3auHr CP, rax xax rpe6oaarocr,
BnHcarb ero s o6uyp KoHcrpyKunm paAnoreJrecKona.

ocHosHas Irenb pa3pa6orxv uHpoKorronocHoro o6ayuarelr gan iT-ZZ, noBbr-
IueHHe sQSexrlnnocTH paAHoreJlecKofla npH noJrflpH3aUHoHHbrx H3MepeHHrx B caH-
THMerpoBoM AHana3oHe sorn. Hr{enqufic.a B HaueM pacnopflxeHH14 o6ryLtarenr, [4],
yxe He orBer{ar Ao[ycrHMo]i BerHqHHe HHcrpyMeHTanbHo]i non.spx3arlHh aHTeHHbt
paAHoreJrecxona PT-z? [5]. Pacqer H npoeK'rHpoBaHHe CP nelocr napa"nnenbHo c
co3AaHHeM norepHMerpuqecxoro KoMnJrexca Ha BoJ,rHbr 3,5; 2,8; 2,?5 u 1,95 cv [6]

Aaaee npnBoAHTcr uAeororufl pacqera [rnpoKol'rorocHoro cxaaapnoio pynopa,
pe3yxbrarbr 3KcnepHMeHTaJIbHbrx H3MepeHHfi, onHcaHHe KoHcrpyKrIHH H MoHTaxa Ha
aHTeHHe, H, HaKoHeq, ocHoBHbre napaMerpbr aHTeHHbr PT-22, ocHauleHHofi HoBbtM
6o.nee coBeprxeHHbrM o6nyr{areneM.

Ilepnufi aK3eMnn-ap KoHuqecKoro pynopa 6ua utroroBJreH B MexMacrepckHx
onbrTHoro npol43BoAcrea KAO AH CCCP. Bropan proArQnxaquq CP HsroroBjreHa B

HHPOH, r. Hrxnui Hoaropog, rto qeprexaM, KoHcrpyxropcxofi AoKyMeHrauHH,
BbrnoJTHeHHofi oAHHM H3 aBTopoB.

1. tlpoqegypa pacqera rr reoMcrplrfl pyropa

Cpe.qla MHoxecrBa ny6lnxaqrfi, orpaxaloqux 25-ter:ar.rtr onrrr npHMeHeHHJl cKa-
Jr.spHbrx pe6pncrbrx pynopoB, c.rreAyer orMernrb pne 17, Sl. B t8l noApo6no onhcaHa
MeToAHKa pacqeTa, oCHoBaHHat Ha O6urnpnux TeoperHqecKrrx H oKcnepHMeHTarrbHblx
HCCneAOBaHHqX CKaJIT{pHbrX KOHHqecxuX pynopoB, HMelorrlHx KBa3HnoCTO"fl HH ylO txh -
pniry !H u nn3xuft ypoBeHb Kpoccnonflpn3aunoHHbrx 6oxoEsrx nenecrKoB B noroce
r{acTor 2,1:1. B [7] npeAcrasneHbl pe3yJlbrarbr HccJreAoBaHur npeo6pa3oBarenefr MoA
xoae6aHuB n pe6pucrofi crpyxrype pynopa npn MaroM yrne pacxpurra. Ilpeo6-
pa3oBarenb MoA rBn.flercfl ocHoBHbrM 3JreMeHrou, o6ecneqHBarorrluM AByKparHoe
nepeKpbrrne no qacrore. B AaxHola pa3Aene o6pauleno BHHMaHHe Ha npr,lHuH-
nHarbHbre MoMeHrbr npH pacqere rxHpoKonoJrocHoro o6lyvarean [na pT -22 KAo.

CxeuaruqecKoe nonepeqHoe ceqeHlre pe6pucroro KoHHqecKoro pynopa npL.A-
craBJ'leHo Ha pHc. 1, r4e nexoropure o6osnaqeHl4e,3aHMcrBoBannrie us [7], nogcnq]o'r
ero pa6ory B pexuMe H3ryqeHxr. Pynop sos6yxAaercq eo.nHofi TE,, e KpyrnoM
BonHoBoAe. CexUrs AB npe4craBJr.Eer co6ofi xoHyc c rJtal.Kuly.H creHKaMH. Aaaee
cneAyer KoHBeprep BC, npeo6pa3ylor{Htr uogy TE11 a rn6pugnyn MoAy HE1, n
nepexoAHaq ceKrIHe CD, coe4nHqroqaq BbrxoA KoHBeprepa c ocHoBHorl qacrblo
pe6pncroro pynopa DE. B pe6pucroM pynope pacnpocrpaHqercfl npeuMyqecrBeHHo
BonHa HE,, c 4o6anJreHueM Apyrux rHnoB BonH, Hanpur"rep, EH,r.

Ilpoqe4ypa pacqera HaquHaercq c pe6pHcrofi crpyrryprr. Hcxo,{a H3 3aAaH-
Horo AHanasoHa qacror,fs = 8l-l-U H fs = 17 l-l-q u c yqeroM pekoMeHAauuh 13) 6utu
oueHeHbr napaMerpbr pe6pHcrofi crpyKrypbr B ropJroBr4He pynopa r.r e aneprype. Hs
coo6paxeHuB rexHororHqHocrH napaMerpbr pe6pr.rcrofr crpyKrypbt ocHoBHof qacrH
py[opa 6uan Bbr6paHbr eAHHbtMH (cM. pr.rc. 1): uar s paBeH 9 vv; rorquna pe6pa ru
paBHa 2 rr,t'a, ray6uHa r(aHaBoK d nocneAoearelbHo yMeHbrxaercr.

Alq o6ecneqeHu"a IUEpoKofi no/rocbr qacror paAnyc pacxpblBa AoaxeH 6srrs
AocraroqHo 6oruutuv, qro6rr Qaxrop aneprypHofr Qa3oBofr oruu6xu A 6sr-n 6oruLue,
qeM nOIOBHHa AJIHHbI BOJIHbI Ha CaMOft IIH3KOfr pa6oqeH qaCTOTe. [Ipr erou hHTeH-
cHRHocTb ocHoBHoro JrenecrKa AH npn yrJre, coorBercrBylouleM yrny pEcKpHBa 0o
npHMepHo na 15 a6 HHxe oceBoli BerHr{HHbr. B anrennofi cHcTeMe PT-22 notos}4Fil-tur}i
yroa o6nyveHHr KoHTppeQreKTopa paBeH 4",75 n oH AonxeH coorBercrBoBarb
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Prc. L Cxeuarrqecxoe nonepeqxoe ceqeHHe uHpoKonoJrocHoro ckarnpHoto pynopa

ypoBHlo AH o6ayqarers - 10 A6. CouacoBaHHble olleHKa ocHoBHblx napaMerpoB py-
ngpa H aHTeHHbt npHBeJIH K TOMy, t{TO HaH6Onee 1OAXOA9UIHMH 3HaqeHHflMH OKa-

3irj[4Cb: yron pacKpbtBrr 0o = 6"5 n papuyc pacKpbtBa a,=200 MM. nph 3roM KpHrepHil

IxHpOKOnOIOqHOCTH Hai1 He BblnOJIH.reTcr, TaK KaK A < \l/2'
Aalee OCyUeCTBIqeTcq nOCneAOBaTerbHblil pacqeT CeKUHfi pynopa Or rop.noBHl-lbl

AO anepTypH. CeKUHq AB O6eCneqHBaeT COIJIaCOBaHHe BXOAHOTO BOnHOBOAa

AHaMeTpOM 23 Vt'l CO BXOAOM KOHBepTepa MOA C nOMOulblO nraBHOrO KOI-tyCHOro

nepexOAa C yrngM 02 paBHbtM 2',5,npn yBeJIHqeHH1a BqJIHSBOAHoTO paAHyca Ha 40%.

KOnaeprep MOA ,BnJ{eTcfl HaH6oJIee I(pHTHqeCKofi ceKqyefi pynoPa, raK KaK

HMeeT UIaBHOe BJIH.flHhe Ha CTeneHb BO36yxAeHH.a HexeJIaTeJlbHblx BbICOKO KpoCcno-

,rr{pH3oBaHHblx MOA KOne6aHHfi. IIO pexOurenAa\LIH [7] aur6pana KoHCTpyKUhq co Ue-
rlfl|,ll,{, HarpyxeHHbtMH KoJrbqaMH, O6ecneqHBarcUas HvlB,y.ul1 ypoBeHb Kpoccnonr-
pH3aUHH. Ilpotpt.rru noJrocrefi KoHBeprepa MoA BC noKa3aH Ha pl4c. 1. Pasueput

nonogrefi H3MeHr{K}rCr{ nO SKcnOHeHUl,tanbHOMy 3aKoHy. 3unrpnueCxaq SopMyna An,
pacqera npHBeAeHa B [61.

IlepexOAnaf, C9XIIHS CD couacyer ModgBblfi npeo6pa3oBare.nb c BxoAHblM

OTBepCTHeM pynopa h Ofte1ulseT H3MeHeHHe ulara H r,[y6HHbl qenH pe6pHcron

cTpyKTypbt, a TaKxe yrna 0l = 4"5, KOTOpblr no BeIHqHHe coBnaAaer c yrnoM

KoHBeprepa h HaxoAHTCr{ B cOOrHOrxeHHH 0z < 0r < es. napaMerpbl pe6pHcroh
crpyKrypbl MeHfltorc.c no nuHefiHoMy 3aKoHy.

gaCrOrnO-ne3aBHCHMbte xapaKTepHCTHKH CKaJtepHorO pynopa He B MeHb[Ief
cTenerln onpeAeIqloTcfl Bbt6opoM 6anaHcHoll qacrorbl OCHOBHOfi pe6pHCTOR

cTpyxTypH pynopa DE. OrnoueHHe uHpt4Hbr (s- w) K ulary s B HaueM cnyqae 6rrsxo
K OnTHMaJTI,HOMy 3HarreH14K) 0,75. I-.ny6raHa KaHaBoK d nocreAosaTerbHo yMeHbuaeTcfl
or 6,6 MM Ao 6,2 vv B anep'rype, npHqeM noc1eAHee 3HaqeHHe coorBercrByer
qeTBepTH Arrr,rHbr BoJrHbr Ha 6anaHcHofi qacToTe.

OnrsvaaoHHft Oa3oBHfi IleHTp pynopa pacnonaraerce Ha paccrorHHH, cocraB-
Jr.sroqeM lZX AtunL/- pynopa. OAuaxO noIOxeHHe BTopHqHOTO SOxyca aHreHHbl
paAHoTenecKona onpeAejlruno cMeuIeHHe sasonoro ueHTpa Ao Be.nHqhrlbl 25%,

KOTOpa.s OTMepfleTcfl or RepIxHHbl ocHoBHoro KoHyca c yrJIoM 0o.

Cre,qyer orMernrb, qro npoqeAypa pacqera no QopMynaM, npHBeAeHnurrd s [7, 8],

MHOTOKpaTHO nOBTOp.snaCb AJrs nonyqeHH.fl COTJIaCOBaHHbTx 3HaqeHHf nO CeKUHqM H

no o6qetr cxeMe Kaccerpena PT-Z?.
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2. .(uarpanrMa rranpaBncrruoc'ru pyrropa

Hlnrepeuua flH pynopa npoBoAHnHcb Ha orKpbtrofi nnoUaAxe reppHropnu PT-22 c
noMoulblo cBUnreHeparopoB Auana3oHa 8-12l-l-q u l?-17 I-l-U, AerexropHbtx ceKuhirt
u quSponoro BonbrMerpa. HsvepnrerbHbrli creHA no3Borcn ocyulecrBn.flrb'rroBopor
pynoPa OTHOCHTeJIbHO BepTHKanbHOfi OCH C TOttHOCTbn 10 yu. r.auH. B KaqeCTBe
H 3nyqareneli reHepaTopoB rlp H MeHfl JrHcb n HpaMHAaJrbH bre py[opa.,IlH u sr,aep rro cu a
fJraBHbrx E- u H-nnocKocrflx c AHcr(peroM no qacrore e I I-l-u. Ha pr.lc. 2 npHseAeHsr
HopMHpoBaHHbre AHarpaMMbt HanpaBJreHHocr},t e H-nrocxocrH Ha qacrorax g I-[-u; I I
ITU; 13 ITq n 15 ITq. IIo ocu opAr4Har orJroxeHo orHorrreHne MorrlHocrefi p/p^ ,, no
ocr a6cUltcc - yron 0 n rpa4ycax. Hs pr.rc. 2onpao, qro AH Ha qacrorax 11 n 13l-l-u
noqrH coBnaAapr. YpoaHr.{H n granarone 9-15 Fl-q npr 0 = 40,75 (norosr4HHsrfi
yro.rr o6ayveHH"fl rHrep6olnqecxoro orpaxareJrn pT-ZZ) cocraBrqer 0,1S-0,25.
Ypoauu AH B ronoce 9-15 l-l-q npu e = 6o,s, lnusxu K pacqerHbrM 3HaqeHHrM.
IlJnpoxonolocHbre cBottrcrBa cxaJlflpHoro pynopa coxpaHrtorcfl npaKrHqecKn Bo BCeM
3aAaHHOM Ararra3oHe c coorHorueHHeM qacror 2,1 :1. [Inpunu rHarpaMMbr HanpaB-
JreHHocrH A 0 s E- u H-naocxocrrx no ypoBHtcl 0,5 uuepr 6rusxue 3HiIe€HHe: B rroroce
9- 17 l-l-q orKlroHeHr4l B cpeAHeM cocrasnan-r 7i(.

3. Kouctpyrqrfl cKanr{prroro pynopa,
MOllTa)K rra arrTerrrre II cpcAcTBa 3aIrlIlTLr

OcHosHsre KoHcrpyKTHBHbre xapa(TepHcrr,rKn CP cneAyroulhet AniHa -1790 rqr.a,

sHeuHHfr AHaMerp 44? uu, Bec - 50 xr, r'aarepnan - cnraB 416. Koucrpyxqrr CP

c6opnaa, cocror{qaq H3 20'ceKqHfi: XBOCTOBO.g qacTb (4 ceKUHH), npeAcraRne}oua.s
CbeMHbrfi MoHO6nOKi nogaAoqHa.s C€KIIET{; na6op H3 15 ceKI{Hfr AByx Trnopa3MepoB.
Bce cexquu crbrKyrorcr MexAy co6ofi Slanqeesruh coeAHHeHHeM,Lt c LleHTphpytot{hM
no.acKoM. KoaHqecreo ceKr-tnli CP u ix pa3Mepbr nlr6panur H3 TexHoJIorn.lecxux coo6-
paxeuufi. Cexqun KoHBeprepa HMeer KoHcrpyKTI4eHste oco6eHHocrH: oua cocronT h3

OTAeJrbHbrx 3JTSMSHTOB B BHAe ruafr6 CneqnanbHOIl xOn$nrypaquu. ffetanu xOHBepTe-
pa co6paHu B onpeAeneHHofi nocneAoRareJIbHocrH B UeHrpHpyloqeM IIHnHHApe. 3a-
MbrKamqhMH oJreMeHTaMH KoHBeprepa cJryxar Saanqrr rJlaAKoro nepexoAa r.r pe6pra-

CrOi ceKrIHH. BeCu na6op SIeMeHrOB KoHBeprepa cr.flrrBaercq unt,t.ltbKaMu. E;ln odec-
neqeHHs xecrKocrn pynopa npH BparrleH14r,r aHTeHHbt PT-ZZ, a raKxe AJIfl tocrrpoBKH B

KOHCTpyKTIHH npeAyCMOTpeHbr qeTblpe cT"axKH, KoTopbre KpenflTc, oAHHM KoHUOM Ha
[ocaAoqHoM Slanqe, a ApyrHM - gaxHMaMH Ha crbrKe cekqHfi B nrocKocrr,
pacnoJraraoqeficr{ Bbruje qeHrpa TflxecTH pyflopa. Kpen.neHne cP n c6ope na
[eHTpaJrbHofi BTynKe 3epKaJra PT-22 ocyqecrBJrrercr c noMoulbro Aepxarerfl
o6ryvarerefr. MoHraXHaa c6opxa cKanJ{pHoro pynopa coAepxrr co6crseHHo CP,
Aepxare.rrb o6nyuarena, nocaAoltHsrrtr Qnar-req, crexKH H MoHTaxHyto rpaBepcy.
[oArev MoHTaxHofi c6opxl.r c ypoBH.H 3eMJrH ocyulecrBn.serc, c noMorqbro not.4-
nlTacra,3aKpenJreHHoro Ha xa6rne nprMoro Qoxyca PT-22, c nocneAytot{HM noBopo-
ToM 3epKaJra no yr.try Mecra H onycKaHreu c6opxu Ha nocaAoltHoe Mecro,'

Ha pHc. 3 noxasana KoMnoHoBKa CF n'ocHosaHHH 3epKana paAHoreJrecxona. [lloc-
Kocrb aneprypbr pynopa Bo3Brrtuaercr{ HaA 3epKaJroM Ha 1536 vr,,t.

Cpegcroov 3arrluTbl or ocaAKoB o6ayvarenefi H nplaeMHoft annaparypbt, pacnona-
raoqeficfl B noA3epKaJlrsorl xa6uHe paAHorenecKona, qBrqercr{ 3aulhrHbtfi Kyno, (cM.
pnc. 3). Brtcora ero HaA noBepxHocrbrc UeHTpansnofi qairn 3epKara 1650 runa. Hecy-
tqHItr KapKac Kynona cBapHofi, o6uHr JrHcroBofi HepxaBepqetr craJtbto. CraopxH Kyno-
.na BblnorHeHbl H3 creK.I[onJ'lacrHKa. llaocrcocrt pa3beMa cTBopoK HMeer 3aMbrKalou{HE
ta64pu:e.r c ynJrorHeHueM r,r3 npope3uHeHHofi TKaHH. Crsopxl.l Kynona c6aaaucupo-
BaHbr c noMor{bn npoTHBoBecoB H Bpar{aoTcfl 3aBHcHMo Apyr oT Apyra uecTepeHHo-
TpocoBblM nprBo/loM noA AeicrBHeM aBxarl14oHHoro 3reKTpoMexaHh3Ma yP 10.

Ilpheo4 crBopoK ynpaBrqercra AHcraHuHoHHo c ny.nbra ynpaBJreHHe P^f -22.

189



Puc. 2. HoPMtrPoBaHHu€ AxarpaMMtt HanPaBJlenrocrtl

craJrrplrorp pynoPa Ha rlacrorax 9 Frq ttt, ll ITtt (gr t3
mI(OH 15mr(l)

B $grufl Pxc. 3. KoMnoHoBxa lllnpoxonoJlocHoro cxaneProro
pynopa B ocHoBaHHH Sepxara paaEoreJlecxona

O6.ny.{a}or{as clrcreMa aHreHHbI PT-22 KAO D = ZZ M) coAepxgr xoHrppeQneKrop

AhaMe;poM 1,5 u, a. BropHqHblg QoKyc cncreMbl au6pan Ha paccroqHsn 0'Z M or Bep-

,rrro, ,rupu6o.nouAi [4]. PaccrosHHe or nJlocKocrn aneprypbl CP ao xonrppeQ-

neKropa L - 8 u, raKlrM o6pa3oM, ycnoBHe Aa/Ib]Hefi sonH (a > fr/>\) npaKrHqecK}4

BbrnoJrHqerc.E Bo BceM AHanasoHe soaH 3,75-1,75 cu'

4. flapauerpu aHreHHbI paArrorenecKoua PT-22 KAO
B Arrarla3oHe 8-15 ffq

,0lgonpeAeJIeHH'QnsnuecxnxnapaMeTpoBusJlyqeHHflJIoKaJIbHbIxHcToqHHKoB
.ru'ior*rqu rpe6yetcr 3HaHhe, R oclIoBHoM, pa3MepoB AHarpaMMbt HanpaBJIeHHocrH

aHTeHHbt paAhoTenecKona B ulaBHblx nJIOCKOCTSX, anepTypHoro KoSQQHIIHeHTa Hc-

nOrrb3OBaHHfl nOBepxHOCTH 3epxana (KHn) I'r BeJIHqI'rHbl I'tHCTpyMeHTaJIbHOE no-

1flp43g1\uyt. YxaS4HHHe napaMeTpbl aHreHHbI 6uau onpe,qeJleHbl no pe3ynbraTaM

ua|angeHrfi paAgolrsnyqeHl{fl COnHIIa H AHCKpeTHblx HCToqHHxos' PeAyUHpoBaHHble
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flrotllocrq troroxoB

Ta6axqa 1

paAlro[3Jryqcrrl, Altcxpcrtl'rx ucroqrt[xou (t lllrcxxx)

3C r44
3C 461

3C 40s

3C274

560

514

202

48

sl3
413

l4t
38

484

3s6

ill
32

464

318

93

28

T a6 t u qa 2
llapamcrpr,l arrretrtrbr pa;1fl orcnccKona P'l -22

3,5

2,8
22q

1,95

0,57
0,56

0,s0
0,49

0,7 4

0,72

0,6s
0,63

6,0

5,0

4,1

3,6

0,0s
0.1 0

0,1 5

0,1 9

3HaqeHr4, nJrorHocTH noroKoB HcroqHHKoB B AHana3oHe g-15 l-l-u noueuleHsr
B Ta6Jr. 1.

IIpr usvepeHuflx Ha qacrore 13,3 l-l-q c noMor{b}o pagroMerpa HP3 sFraqeHHq
n.IIoTHOCTH nOToKoB HCTOqHHkOB 3C 273 H 3C 84 npHHHManHCb paBHbrMH 20 u 30 fa,
coorBercrBeHHo. Pe3ynbrarbr H3MepeHHfr Ha paAhononspHMerpax [6], surnorHeHHbre
B okrs6pe 1989 r., noMeuleHbr B'ra6n.?.

3Aecb'lt - aneprypHbtB KosQQHuHeHT HcnoJ,rr,3oBaHHe napa6onHqecKoro 3epKana
paAHoTeJtecKona, H3MepeHHbrfr no paAHoH3nyLreHHrc AHcKpeTHoro HcroqHHKa 3C 144,
Tln - TOT Xe napaMeTp, Ho no H3MepeHHqM BCex AHCKpeTHbTX HCTOqHHKOB, B TOM
qr4cJre 3C 273,3C 84. e0,5 (u.rHpHHa AHarpaMMbr HanpaBneHHocrr aHTeHHbr) - ycpeA-
HeHHbre 3HaqeHH.fl no h3MepeHH.flM AHCKpeTHbtx I4CTOqHHKOB H rro Ha6JrOAeHHfM
.noKa,rrbHbrx HcToqHHKoB (e4- 1,'5) Ha AHCKe COanqa, p - ypoBeHb 14HcTpyMeHTanbHoi
nonqpl43alIHy, npy, cKaHHpoBaHVH Kpas Colnqa, o6ycnonneHHblli KpoccnonepH3aUh-
oHHbrMH nenecTKaMH AHarpaMMbr HanpaBJreHHOCTh aHTeHHbt.

Har6olee roqHbre 3HaqeHH, rrapaMerpoB aLrreHHbr noJryqeHbr Ha BonHe 2,25 cu,
eo,r{H X E) = 4',04 X 4',1 l; 1, = 0,65 + 0,04 , npH 3roM 3SOeKr14BHafl nroqaAb aHreHHbt
cocTaBhJra 247 uz.

CpaannrensHbrfi aHa.nh3 napaMerpoB PT-22,, ocHauleHHoro o6nyqarereM AByx3ep-
Ka.IIbHoFo rHna [4, 5] H napaMerpoB PT-22, ocHar{eHHoro l[HpoKonorocHbrM CP
noKa3btBaer, qro AHarpaMMa HanpaBreHHocru aHTeHHbr 6nNsxa K pacrrerHbtM 3Haqe-
HHeM Ha yKa3aHHblx Bo.iIHax, KHn - AocTaTOqHo BbrcoKH}tr. Hanpnr'aep, npeBbtueHhe
reMneparypbr aHTeHHbr To* na BoJrHe 3,5 cv npH HaBeAeHuu ee Ha HcroqHHK 3C 144
paBHo 33 K npn yrne Mecra 45o, rorAa KaK no AaHHbrM [4] na nonne 3,34 cv 'l'u*

cocraBnflJro 19,8 K. KpaeBbte sQSerrsr, cBq3aHHbre c hHcrpyMeHraJrbHoItr nonspn-
3aUHefr npu cKaHHpoBaHHH CoaHr{a [5] yverrsurNaucu 6olee qeM Ha nopeAoK. Yponenu
HHCTpyMeHTanbHOfr nonepH3aqHN, o6yclonneHHbrli pa3nHqHeM [H n E- u H-ntoc-
Kocrflx, a 2-3 pa3a MeHbue Ha BoJrHax 2,8 u ?,25 cu, qeM Ha BoJrHe 2,5 Cv I5l
AHreHHa.H TeMneparypa or cnoKofilroro conHrra 7". n AHana3oHe 1,gs-3,5 cM cocraB-
.nser 9000- 12000 K.

llpegcraueHue o none pacceqHlra aHTeHHbr MoxHo noryqHTb H3 pHc. 4, rAe
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Prc. 4. oparMeHTbl 3anrcH nPoxoxAeHne JloKa'bHoro

HcroqHHxa Ha ConHIIe qepe3 AHarpaMMy HanpaBneHHocrH

anreHHbt PT-22. 3aurprxouHHHfi xpyr - ceqeHne

AHarpaMMbI xanpaaltexuocrH no ypoBHlo 0,5

noxa3aHa sa[]4cb cKaHa T;(B orH eA') Ha BonHe

?,?5 cM, BbtnoJIHeHHas 15.08.89 a 10"?0m UT,'ae'
pe3 MoulHbtfi (Tu 

= 4 7.o ) loxaluHstfi HcroqHux,
pacnonoxeHHbtrt Ha Kpalo Al4cKa Colnqa. BxlaA
or cnoKofiHoro colnua BblqreH. Yposnn nep-
Boro, BToporo H T.A. 6oxosrtx lenecrxon .{H
paAHoreJlecKona yKa3aHlt s Aelln6eaax. H3 prc. 4
BHAHO, rrro [ore pacceqHHq cnaAaeT ropa3Ao
6rrcrpee (cM., Hanpxrvrep t4l) l,r ypoBeHb 40 a6
Aocrhraercq npH yrnax + 35'. AHa-lorHqHble
pacuHpeHHbre cKaHbt 6stln gutno-nHeHbl Ha BoJIHax

3,5; 2,8; Z,Z5 u 1,95 cM oAHoBpeMeHno n oxrx6pe
1989 r. no HcroqHltKy Ha Kpalo At4cKa, Ho MeHblxeti

H HTeHcu BHocrH. Boxosute JrenecrKl'l 6otau aauer -

Hbr ro.nbKo Ha BonHe 3,5 ct t.

Taxxr.a O6paSOr'4, B pesynbTare npOBeAeHnOft pafioru nO MO.qepHL3aUHH cHCTeMbl

o6lyueunn PT-?2 KAO CyulecrBeHHO nOBblIIIeHbl 3JIeKTpHqeCKHe napaMerpbl aHreHHbl

paAHoTeJlecKona B AHana3OHe 8-17 ITU H CO3AaHbl HeO6xoAHMble yCnoBH' Ane j13-

vepenu fi H nOJIHOTO aHanH3a noJIepH3aUltH KOCMH qeCKorO paAnOH 3,lyqeHH ,r'

Aaropur npHHOCflr ray6oxyro 6narogapnocru A.<D. Eauypnny ra M.A. Mrponoay sa

oKa3aHHyK}noMorqbBHsyqeHHI4JIHTepaTypblHBH3MepeHBflxcKa/l,flpHoropynopa,a
TaKxe H.,{. Crpenxe ra paspa6oKy t4 H3TOTOBJIeHHe 3IeKTpoHHOfr CxeVut ynpaBneHHfl

npHBOAOM 3aqHTHOrO Kyrlona.
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ODIIII,IE CBOIICTBA CTIEKTPOB
BbICOKOfO PA3PEIIIE}IVTfl CTIEKTPOMETPOB

C AI,I@ PAKUI,IO HHbIMI,I PEIIIETKAMI,I SIII EJIJI E

B.K. [Ipoxo$rcu

nonyqeHa o6u1aa saancxruocrb, onpeAeneoqas pa3pe.,Jaroqyo cnoco6no"ro""n"*rpoMerpoB BbrcoKoropa3peueHHt c,AHQpakqroHHHMr peulerkaMH iuerne. npoBeAeH aHarH3 3Toft 3aBHcHMocrH, kak (pyHKrlHHyr'ra 6;lecxa peuorox 3ueJIJIe. Perrcrpupyelrbrfi B cnekrpoMerpe HHTepBaJr AJrHH BoJrH onpeAenserce no-crosHHoA peuerr(H 3[reJlJre (qgcJIoM l[TpHxoB Ha MHnJIxMeTp).

GENERAI, CHAIIACTERISI'ICS OF HIGH RESOI,Ul'ION SPECTROMLTERS !VI'I}IIiCHELLE DIFIIACTIoN GRATINGS, by V.K Prokofjev. General depcndencc allow*rg a dcrcminario.
of high resolution for spectrometers with echclle difracrion gratings is obtained , The depcndcnce has bccn
analysed as a funct'ion of blaze angle of echelle grarings. The rcgisicred wavelength inrervai in the spcctron)c-
t.er is detcnnined by a constanr of echcrle grating (a number of grooves per milirrieter).

Bnegcllne

AHQpaKIrHoHHbte peIUerKH oueJIJIe no3Bonqor co3AaBarb cneKTpoMerpbr BbrcoKoro
cnel(TpiulbHoro pa3pe[eHHfl cpaBHHTeIbHo He6onbunx r'a6apHToB, 3ro oco6erlro
UeHHo ,qJl-fl BHearMoc+epHblx xcc.IIeAoBaHHri acrpoHoMHrlecKHx o6texroe B ynbrpa-
Suoaeronoi o6racrr cneKTpa npu ycraHoBxe Ha HC3 onruqecKHx rerecKonoB c
COOTBCTCTBY}OIIIHMH CNEKTPOMETPAMH. B NPAK'IEKE BHEATMOCOEPHOfi ACTPOHOMHh
HMeerca yxe HeKoropblfr onbtr co3AaHH-s H npaKTHqeckoro HcnoJrb3oBaHHlr
noAo6Hbtx cneKTpoMerpoB Anq perHcrpauHu cnekrpoB B HHTepBanax AJIHH BorH
I 100-3s00 A.

Tax, na MexAyHapoAHoM y"rrbrpa$HoreroBor"r HC3 tltlE), pa6oraoqeM Ha oKoJro-
3eMHoIl op6HTe yxe cBbtue 10 ler, ycraHoBneH Te.rrecKon c AHaMerpoM r.naBFror-o
3epKana 45 cv u SoxycHur.a paccroqHHervr 6,75 M H ABa cneKTpoMerpa c 4nepaxuHoH-
HbtMH peIIIerKaMH 3rue.[Jre Ann pet-Hcrpar]HH cneKTpoB B AByx yqacrKax ynr,rpa$r.ro-
neroBoii o6lacru 1190--1920 A u ls90-3050 A. t1l B :rux cneKrpoMerpax
Hcnonb3oBaHbl peIUerKH 3IueJIne co cneAylot{HMH nilpoM€TpdMH: AJ1fl flepBoro
hHTepBana Suenre c yrJroM 6necxa 1 = 45o,5 H LrHC.rrOM turplxoB N = 101,g urrpux/vv;
A.trn BTOpOTO HHTepBana COOTBeTCTBeHHO 1= 48o, 1u N = 63,Zwrpux/ r,,rrr,r. B xaqecTse
KO.rrnHMaropoB npHMeHeHbr BHeOCeBbre napa6onoHAHbre 3epKa,'ra c f'= g45 vv;
BorHyrbre grQpaxqnoHHbre peuerKH c R = l37o MM pa3Aenqlor noprAKh cneK.rpoB
3u.reJr.[e u Qoxycljpytor nonyqaDu.lyrocfl crporrHyro pa3BeprKy cneKrpoB Ha 3KpaHax
TeJTeBH3HOHHbTX npHeMHHkOB tr3nyqenr_s 25-vv AHaMerpa. Cnexrpur KaxAoro HH.rep_
Bana A/uF. BoJIH noJlHocrblo pa3Mer{aprcfl Ha 3kpaHax npHeMHHKoB t4 -taKv'tM o6pa3oM
perHcrpHpylorc, oAHoBpeMeHHO. BxO4nure AHa0parMbr KaxAoro cneKrpoMe.rpa
Kpyrnbre, AHaMerpoM - 0,1 r"rv, qro coorBercrByer 3 yr_rr. c. paspeularoUa, cno_
co6Hocrb cocraBJreer y nepBoro VAl, = 104, a y Broporo 1,5 . 104

Ha xocvuqecKoM Te.rrecKone HM. xa66na (KTX) c AHaMerpoM FraBHoro tepxaaa 2,4 u
H SoKycHbtM paccror{Hnev 57,6 M ycraHoBneH KoMn.rreKcntrfi 4nQpakrlloHHbtfi cneKT-
poMerp, cHa6xeHHbtfi 5 nlocxnvu gnQpaxquoHHbrMH peurerKaMH H peuerr(oH 3uenre
c yrJIoM 6aecxa T=63",4 H trHcJroM rxrpHxoB N = 316 urprx,/r,.tl"r. Peuerxa 3ueJ.rjre
npeAHa3HaqeHa Anfl pefHcTpauHH ne6o.ntuux yqacrKoB cneKTpa B HHTepBa,ne ArHlr
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BorrH 1050-3200 A B npeAerax 51-18 nop4AKOB cneKrpoB c BbtcoKHM CneKrparlbHblM

pa3perreHHeM u^l, = 105 [2].
Bce guSpaxrlr4oHHbre peuerKlr H peuerKa aueJIJIe pacnonoxeHbl Ha lloBoporHoB

rypenr, nO3BOJIslOt{efi BBoAHrb a cilCreuy CneKrpoMerpa nro6ytO t4s peuerox H

HaBOAHTb Ha npHeMHHK 3aAaHHblfi yqaCTOK CneKTpa C TOt{HOCTbIO - 1,5 yra. C C uarOM

vepes 20 yrn. c. Ko.narprarOpHoe 3epKaJIo CneKrpOMeTpa - BHeOCeBofi napa6oaOrA c

f = 1900 MM; BHeoceBbre napa6qnoHAHbre KaMepHbte 3epKaJIa Soxyc]4pynr na

npHeMHHKH cneKrpbt or nJIOcKHx 4rQpaxqnOnHblx peueTOK. Pa3BeAeHHe nopeAKoR

cnexrpoa grrreJrJre H $bKycnpoBxa Hx Ha QoronpHeMHHKH H3nyqeHH, (c oKHaMH 143 LiF
n CaF2 H SoroKaroaar'an CsJ r CsTe Ha HHx) npon3BoAHrcfl BorHyrbtull 4u$pax-
TIHOHHb1MH^ peuIeTKaMH C paAHyCOM KpI4BH3Hbl R = 2950 MM, AIq yqacTKa AnHH BOnH

t0S0-1700 A u R = 2688 ," arr-yracrr(a 1700-3200 A. Hs ino.nyuarolllerocq npt4 3roM

eoroslexrpoHHoro Hso6paxeHHfl cneKTpoB nu6pan nufi An'fl HccneAoBaHH fi nop sAo K

cneKrpa MaTHHTHbtM nOJIeM $OxyCupyerofl, Ha AHOAHyrc nHHefiKy A.ttrnoE 25 uu u

lurHpnHofi 0,4 r't',r, CoAepxaqyp 500 AHOAoB pa3MepOM KaxAblli no 40 MKM c
npoMexyrKaMH no l0 uru.

Cnexrprr pa3nlrqHbrx noprAKoB no cBoefi AnAHe noJlHocrblo He yMeHbuaKlrcfl Ha

noBepxHocrH oKHa QoronpneuHHKa, no3ToMy Bo3MoxHo hccreAoBaHHe rorlbKo or-
AerbHbrx He5onbtunx yqaCTKOB 3THx CneKrpoB B npeAetax 6-?0 A. HaseAetlHe Ha

oxna QoronpHeMHxKoB (a reM caMbrM H Ha AHoAHyo nhHeliKy) Apyrhx yqacrKoB

cneKTpoB [poH3BoA].lTcf noBopoToM TypenH c peueTKoli 3ue.nJle, oTqero H3Me-

HsrOTc.a yrnbt naAeHue g v1 4uQpaxqun {p'; BCneflCTBHe 3TOrO na QOrOnpneMHHK
npHxoAqr ApyrHe yqacrxH AnI4H BOnH 14CCJIeAyeMblx nopsAKoB cneKTpoB.

BxoAnure Aha$parMbl inexrponrerpa c yrnOBblMH pa3Meparun 0,25 n Z yrt. c ,qro
coorBercrByer JrxHefiHblM pasMepau 0,07 MM H 0,5 MM.

Hr,,req s BHAy 3TH ABa cnyqas, a TaKxe Bo3MoxHOCTb Apyrgx pa3pa6oToK, npeA-

craBJrrercJ{ qeJrecoo6pa3HbrM paccMorperb o6rqrae cBoficrBil cneKTpoB peueroK

3ueJIJIe B 3aBHCHMOCTH OT Hx napaMeTp6B (yron 6aecxa J h qHCnO UTpHxOB

N rurpux/vU) U HeKOTOpblx napaMeTpOB OtlTHqeCKHx CHCTeM COOTBeTCTByTOIUhX

CneKTpOMeTpOB (pa3Mepbl BXOAHOfi gna$paruu, QOxycnute pacCTOrHHr{ KO.nnHMaTopa

H KaMepbr, pa3Mepbl npHeMHfiKoB H3nyqeHHq).

1. O6urnc 3aBl{cnMocru cncKTpoB pculcroK sIucJIJIc

Ha prc. I npeACTaBneHa CxeMa xOAa nyqefi CBeTa npy nAAeHuu Ha peUeTKy 3ue.nIe.'
3AeCtd - uar peIUeTKH sIUeJiJIe, N1 - nOpr,aaab K ngBepxHOSTH peUeTKe, b - pa6oqae

fpaHb [JrpHxa petuerxn , Nz - HopMaJIb K pa66qei rpaHr. Yrol 6lecxa sueJl,re 1 -
ylon MexAyHOpMaIr{MH N1 nN2;9 H 9'- yrJlbl naAeHHq Hapeuerxy t't 4n$paxqrr'
HS Cxeptlt pHC. I 

'CHO, 
IITO 3TH yrJlbl, OCO6eHHO yroJl 9, He MOryT CHJIbHO OT.nHqaTbCe

or yrJra 6necrca 1 H3-sa 3KpaHHpoBaqveytna I rpaHfMH lIJrpHxoB peuerKH.

,Ilnr pacuera cneKTpoB perxeTKH 3rrreJtJre HcxoAHbrM flBIteTcq ocHoBHoe ypaBHeHhe

AuQpaxUu oHHofi PeIxerKH

d(sing+sing')=t\r.

3aecs k - nopsAoK cneKTpa, \* - Alrna BonHbl B cneKrpe t-ro nopagKa. npH
ycnoBHh g = g'=.y HMeeM CxeMy, KorAa cBeT naAaeT HopManbHo Ha pa6oqyrg rpaHb

txTpt4XOB peueTKH, a AI,lQparHpOBaHHbtfr CBeT C Anzir.ort BOJlHbl \* rl4er B o6parHoM

HanpaBneHHH (aBToKonnHMauHoHHaq cxeMa). B apyropr cryqae, KorAa yrrbl I 14 9'
OTrrI4qHbt OT yrJla 6neCxa, MOxeT BblnOJIH.dTbCs.yCnOBHe 3epKaJIbHorO oTpaxeHH'

4NQparrpoeaHHoro cBera MaKcHMaJIr,Hofi HHTeHcHBHocrH, Te. KorAa I - ^y = f - 9',
qro AaeT @ + g')/z= t h (<p - g')lz = 1 - g'. B oropr cnyqae ypaBHeHhe peuerKH Moxrlo
3anHcaTb B hHoM BHA€:

2sin1 'cos(1, - Q') = Ntf,r.
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dd
PBc' l' cxeMa 

'ytlefi 
np,n naAeHr]t Ha pa6oqre rpaHfi utrp,xoB peurerxr 3ueJrne B cryqae 3epxanbHorooTpaxeHHt

3Aecu N = Ud - qucJro rrrrpHxoB peruelxn s I r,,rv.

Ia.a qgslparbHofi AJIHHbI \7, c M:IKCHManbHofi HHTeHcI4BHocrblo B cneKTpe KaxAoro
noprAKa,t Unaeeu

f,r = 2sin^y . cos(] - g)/(,tN) = A/(kN). (r)

3Aecu qncaHTeJrb A ssnsetcs nocroflHHofi BerHr{HHori AJrfl 3iIAaHHoro yrrra 6necxa
peuerKn SrrreJ'rre u ytila 4uQpaxquu g'. coorHorueHne (l) noKa3brBaer, qro AnHHbt
soaH \r pa3Hblx nop.EAKoB k eaaucnr or qltcra rxrpHxoB y'y', na 1 MM ycraHoBreHHori
B CnexrpoMeTpe perxeTKH SrueJrne npH 3a,qaHHoM yrJre 6tecxa.

cao6o.qfirrfi oT Ha.rroxeHur 4pyrix nopr{AKoB cneKTpanbHsrE xnrepaan B npeAerax
/r-ro nop.a4xa 6\1 onpeAenreM H3 yc.rroBHfl

6Ir=\r-o,s-\r* O Io's=f- tz_ols
BsoAq H3 (l) AnHHy BOJrHbr \1 STOrO nOp.sAKa nonyqaeM

6Ir=(\t-k/(kz-0,25).

Ilpu6nnxenHo, npn AocraroqHo 6oarulux 3HaqeHHrx HoMepa flopsAr(a t, voxev npr-
H'Tb, qTO

6l,r=\/t. Q)
Yuoayn BerHr{HHy Ag'1 cno6o,qHoro cneKrpaJ'rbHoro HHTepBana 6}"1a npeaeaax t-ro
noprAKa HafrAeM, auo@epeHr.lHpy, ocHoBHoe ypaBHeHue 4uQpaxrrHoHHo, peuerKH.
nplr nocTonHHoM 3HaqeHHH yrJra naAeHH.A +

Ag'pcoS{p's - &N6\r,

OrcnAa HaxoAHM Ag'1 = (tN/cosg')Etr 1. ultvt, ucflonbsya (2) H (l ), nonyqaeM
Aq'* = A/(tcosq').

Taxupr o6pasou, yrnoBar{ BeJrHqHHa cneKrpa ,t-ro nopr4xa He 3aBHcHr or N - L4y1c1a
rrrrpHxoB na 1 uu peurerKH SrrreJrJre, a roJlbKo or yrna 6.necxa ] 14 yrna.qHQpaxqHH g'.llyct B onrHrrecKofi cHcreMe cneKTpoMerpafz - soxycnoe paccroJaHue KaMepbr,
pasAenflKluleh nopeAKr. CneKTpoB SureJrJre u $oxycl.lpytoqefr Hx Ha npHeMHHK H3.ny-
qeHH.E, rorAa Ann nHHertHOfr ArHHbr /1 cnexrpa &-ro nopagKa B npeAenax cao60A_
HOrO CnexTpanbHor-o trHTepBana HMeeM

lp = f2A/(kcosp').

3ro coornoueHHe Aaer
lrk = f2Allcosg'

t12 7r

(3)

(3a)
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- npOH3BeAeHHe AnHHbt lp Cn€Krp1,t-rO nOprgKa Ha HOMep 3rOrO noprAKa k flBnfl-

eTc, nocTosHHofi BenHqHHoft .qnt Bcero cneKTpaJ[bHoro HHTepBara AaHHoro Txna
CneKTpoMerpa, r.e. saBIrCHr rOJIbKo or napaMerpoB CneKrpoMerpa (fzuq') H yUIa
6lecra "y peuerKr ouenne.

3Haq seauqnny 6)r,1 cBo6oAHoro creKrpanbHoro I,tHrepBaJIa B cneKrpe l'-ro noptA-
Ka h AnHHy /1 B cn€Krp€ aroro nopeAKa, MoxeM onpeAeJrHrb o6parnym nHHefiHyIo

AHcnepculo B cneKTpe SToro noprAKa

6\r//r = [^cosrpT(fzA) (A/r'ru). (4)

IIyCrl BxOAHar 4naSparr,ra CneKrpOMeTpAa, ee nso6paxenne C yqeroM a6eppaUrfi

OnTHqeCKOfi CHCTeMbI CneKrpOMeTpa npHMeM paBHblM a', rorAa CneKrpaJlbHoe pa3pe-

ueHHe A l,aB cneKrPe,t-ro noPtAKa

A\r = a'\poscp'l(fzA).

Taxuu o6paaor,a, pa3peualoqaq cnoco6nocrb cneKTpoMerpa c peulerKofi 3uIeJ1.rle 3aBH-

CHT OT yraa 6aeCxa STOrO SIUeJInne H napaMeTpgB onTHqeCxOB Ctagrevbl cneKTpo-

MeTpa. Ho He 3aRHcHT oT qHc,[a IxTpHxoB HcnoJIb3yeMblx peueTol( 3tuejlJte,

B nrOre Mbr no.[yqH ny pfrA O6ulsx 3aBECI4MOCTeI; (1) - (6), onpeAel-qlouHx Bce

3JreMeHTbI cneKTpoB pa3nHqHblx noptAxoB B cneKTpoMerpax c pa3JI14t{HblMu TVflaMvl

AHQpaKuHoHHblx peuleroK 3uIeJIJ'le u o6ulne cBoficrBa 3THx cneKTpoB'

"Y=9=9

OrcpAa noJIyLIaeM paspeluanuyro cnoco6Hocru \y'A\i
BenHqHHy, xapaKTepH3ylouylo 3TOr CneKTpoM€Tp:

\y'A\r = (frA) I (a' cose').

V nu, :1,cno ab3Y.E coorHoIIIeH He (3a), LrMeeM

\y'^\& = lrkla.'

AaHHOro cneKTpoMerpa -

(s)

((,

4430

361 l
3008

2539

2r58
l 839

Axalur cBoficrB cneKTpoB pelueroK 3lrreJrJre

npoBeAeM 6oaec AeraJTbHbrfi aHaJrH3 noryqeHHblx 3aBltcHMocreil Atre cneKTpoB

pusr,",* THnoB 4r,rQpaxquoHHblx pe[IeTO( SIIIeJIJIe B coqeTaHHu c onT]4qecKoi cxeMolz

cneKTpoMerpoB,Antxoropblxnpuv.ev f2=1000MM'a'=0'1vr'rcyrleroMa6eppaqrfi'
C perueTKaMH SIIIeJIJIe C yrJIaMH 6aeCxa "Y = 65o n 45o. PaccvoTpyM ABa BapHaHTa onTh-
qecKl,rx cxeM oTHx cneKTpoMeTpoB'

1. Cxerraa HopMturbHoro naAeHHr CBera Ha pa6oqHe rpaHH peIIIerKH SueJIJIe, r'e. I
' = g' = T (aBToKonnHMauHoHHas cx€Ma);

2. C.xgy1a c yrraMH na1e6;y,fl g > "y n 4r.r$paxrlr.rg 9' < ^y, yAoBJIerBopr{lolIII4MH

ycnoBHlog -^y ="Y-9'; npHMeMqacrHblft cnyqaltr, KorAag- 9'= 10o.

OcraHoBHMc.q cHaqaJra HecxoJlbKo noApo6nee Ha cBolTcrBax nocroffHnofi sear-
un1;1;1 ly'<,,ee 3;IBHCHMOCTH.OT yrngB 6leCra J peueTOK 3[IeJIJIe I4 Or H3MeHenrfi yuOe

fla1e65fl n Ara@paxqnn. B ra6a. 1 npnaeAeHu 3HaI{eHHr{ BeJIHqHHbI l/<., vauucnennue

no (3a) Anfl pa3Hbrx yrnoB 6aecxa 1 Ane yKa3aHHbtx AByx cxeM cneKrpoMerpoB,

I *.k
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2856
2383

2000

65

60
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Prc, 2. SaBnotMocrb npoHtBeAeHH, /1t or yr.la 6recra peuerox
3treIne

Ha pNc. Z rpa$ravecxx npeAcraBneH xoA znauennit lpk.
B 3aBHCI4MOCTI,r OT yrna 6JreCKa ^y. Bepxn.ax KpuBas nn_
JrrocTpr.lpyer 14 sMeH eHr,r r Anr nepBori cxeMbt cnexrpoMe_
rpa, Hr4xHrn - AJrfl BTOpOfi. AOnoaHnreJrbHo Ha puc.2
noxasaHo [oJroxeHHe roqeK AJrs crreKTpoMerpoB KTX n
IUE c yueroM yxa3aHHbrx paHee pe;IJrbHbrx BeJrnr{HH Ka-
MepHbtx SoxycHurx paccrorHnfi B 3rHx cneKrpoMerpax
v npilHnTon HaMH BTopoli cxeunr c g'= 1 - 5" tuttu
g-g'= 10o), xoropas 6anxe Bcero orBeqaer peanbHbrM

Lnt

760"JO,40'

onTHqecKHM CXeMaM STHX C[eKTpOMeTpOB.
3ror rpa@r,K (H Taor. l) qerxo no*iso'sa,or, r-rro BeJrHr{una lrt AoBo.rrr,Ho 6urcrpo

rao 2,5 pa3) pacrer c yBengqeHI{eM yrna 6aecxa ^y (B 1,5 pasa) H coorBercrBeHHo no (6)pacrer pa3peualouaq cuoco6Hocrb cnel(TpoMerpoB. Toqxu, coorBercTBylorrl1e cneKT-poMerpaM IUE, naxoaflTcr R Haqare rpa$r.rxa i., pac.roao*€Hbr HHX€; roqKa cneKr_poMerpa KTXHaxoAurcs s o6Jracrn BbtcoKHx rnaqenufi ft r cooreercrByeT surcoxofipa3peuanqefr cnoco6HOcrH, paBHOfi -10s npH Be.rrHqHne nso6paxeHHq axoaHoi4xa$parvu c'= 0,05 vv.
Paccuorpnv renepb cBolzcrBa cnexTpoB ouenre B 3aBHcHMoc-ru o-t qucraurpHxoB

Ha I uu N pararvHux peureroK 3ureJrJre AJu yKa3aHHbrx AByX CXeM CneKTpoMerpoB H
AByx yrnoB 6aecxa ^y = 650 x 45", pacnonoxeHHbrx Ha Kparx rpasaxa p,,c.2

B ra6a. 2 npnaeAen p-acqer cneKTpoB Ars flepBofi cxeMbr np, g = g,= 65o Anq no-pqAKoB cneKrpoB k= 40 ao t = 300 c uaroM vepes 20 nopsAKoB. B ra6r. za - pacue,npH 9 = g' = 45" Anfl nopflAKoB cneKrpos or t = aO ao tc =lOO " 
uaroM vepes Z0 no_psAKoB. B ra6a. 2a - pacueT rrpx g = g'= 45o 4r, nopr4*OB cne1rpoe Or t = 40 Ao,t = 180 c uaroM vepes 10 nopr4*ou. 'B 

arn, ra6aurlax 11, _ trliHehHa, AJTHHa B MMcneKTpa ,t-ro nopn4xa, \1 - rreHTpanbHa fl AnuHA BOJ,rHbr AJ.r' coorBercrByroq,x no-p'AXoB H pflAa 4uSpaxrlr'roHHbtx pe[IeroK 3rueJrne c qncnoM rxrp,xoB na 1 vpr N paa-Hur"r 100, 75, 50 n 37,s. B ra6a. 3 r 3a npr.ree4eHbr raKHe xe Be.rrHqHH bt AnsBropori cxe_rnrsr, xbrAa ^y - g'= 50, AAs peueroK Srlrenlre c TeMH lxe yrnaMH 6necxa.ConocraereHHe 3Tlrx ri6nur{ npHBoAHT K cneAypr{HM BbrBoAaM.1' npu nepexoAe oT CxeMbr 1 x cxeue 2 yveHsurae-fcfr ArrlHa[ cner-rpoa KaxAoronop'AKa l-leurpaaunste A.IIHHbT nolu tr,1 np, 3ToM r43MeHro,c.E cpaBHHTerbHo vaao,Maro fi3MeHfleTcfl l't csoAo6uttfr cneKpa.IrbHrttl uurepoal E\1 a coorBercrB uH c (z), oA-HaKO CyqecrBeHHO naAaer o6parnar nHHeEH.r ,q,cnepch, 6\/12 u 
".r"*rpuronolpa3perueH,e a\r. B o6erx cxeMax np, nepexoAe or peuJeroK srrreJrJre c T = 650 xpeuerKaM C 1 = 450 cyulecTBeHHrrrrr o6pasorvr y""noru"i" e AJI,HA /p CneKTpOB ({O 2pa3) H CHHxarorc.s AJrHHbr noaH \1 cooTBercrByloulr4x nopflAr(oB AO ?5%. Taxoaa reH_

AeHqH.A Agveueuui BeJTHqHH I H \1 npr CHHXeHH]4 yrJrOB 6lecxa peueroK 3,eJ.rne.3ro csoficrso HcnoJrb3oBaHo B cneKrpoMerpax nfg, .o" puaropbr npHeMHHxa 25_vvA,aMerpa (e nogsoa.srcT npHHHMaTr, ArHHy CnekrpoB 60nsure SToro pa3Mepa. Ta6r.3a xopouo HnJrrccrp,pyel 
-nu16gn 

perxeroK su,e.rre y ar,x cneKrpoMerpoB: .eneo6aac,.r A,HH BonH 1g00-1200 A'rrcro rxrp,xoB na 1 uuN= r01,9 np, yrne 6recxa1 = 45,50 n Aas o1nacrn 3000-rg00 A qrcao urpHxoB na I vuN= 63,2 H y = 4g,ro2 B npe4enax KaxAofi cxeMbr AnHHa BOrrHbr \1 cyrqecrnenn,ru o6pasoM yBer,qh_Baercq npr'r nbpexoAe K MeHbuHM 3HaqeHflcv N perueroK SrrenJre, KaK 3TO CneAyer H3(1) llpn JT.M cyuec-rBeHHbrM o6pasov yBen,qHBaeTc, c[eKTpa ],o.btil unrepaaa 6\1coorBercrByrou{ero [opnAKa B coorBerc-tB[t4 c (Z) u nalaer o6parHaa tlrnehna)AHcnepcrr 6)rp/\ n cnexrpanbHoe pa3peuenne A\1
.IlovauHrre t*Hvt, n ra6anqax orMeqa,T rpn o6aacra cneKTpoB, Koropbre o6urqnoBbrAeJrrlor B npar(TaKe paspa6orxn no4o6nrrx cnexTpoMerpoB Alg rnearuoceepHofr

4CTpOHOMHH:
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tz0
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r60
r80
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220

240
260
280
300

t07,2
71,5

s3,6
42,9

35,7
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26,8
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il33
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Ta6r,uqa2
'y = 65o, //c t- 4289,9= 9t- 65o'
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25t4
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\ = 45o, lk t = 2000, <p - p' = 45o

3s3s,s
.2828
2357
2020
176E

l57l
t4t4 IEE6

1714

157 I
1450

t347
t257
l l7E
Ir09
1048

1286

1l /f,

1088

l0r0

3t 43

2694
2357

I EE6

1 768

166 4

l57l

a) o6.[acrb BHAHMoTo x 6nuxHero ynbrpaoHoneroBoro AHana3oHa c AnHHaMh
BonH \r > 3500 A;

6) o6aacrs cpeAHero ynbrpa$lloJrera B r.rHrepBa.rre AJrHH BoJrH 3500--2OOO A;
B) o6nacrb xoporxoao.nHoBoro ynbrpa0HoJr€ra c \1< 2000 H Ao 1000 A.
Taxoe pa3AeJreHEe orBeqaer HHTepBaJraM AJIHH BoJrH, npHHerbrM B cneKTpoMe'rpiax

IUE r KTX.
Parnaepu npHeMHr.rxoB H3JryqeHHr, HcnoJrb3yeMbre B cneKrpoMerpax c peulerxaMH

sIIIeJIJIe, CyuIeCTBeHHbrM O6pa3OM BilHfrr na nu6Op Thrra perxerKH Sue.rrJre /I.rlq peFHcr-
parIHH 3aAaHHOrO HrrTepBaJ'ra AJIHH BOJTH.

Ilprnaeu B KaqecrBe npHeMHHKa II3c-r',rarpuqy pasMepoM z0 x z0 MM Ary perHcrpa-
r-laH HHTepBaila AJrvtH BonH cpeAHero H KoporKoBo.rrHoBoro y.nsrpaSno.nera.
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l 2038
8025
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40r 3

Ta6luqa3
1= 65o, I = 70o, 9'= 60o, tl= 361I

6019

3

I 806
1505

1290

r 128

1003

3009

2408

1720

r s05
r 338

1204

r 094
1 003

3439

30r 0

2675
2408
2189
2006
I 852

1720

l 605

k lp N, urpnx/uu, \1

100 75 50 3 7,5

Ta6 a u qa 3a

^Y - 45o, I - 50e, p' = 40", /d = I S39 ,
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I10
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140

1s0

160

170

180

46,0

36,8
30,6

26,3

23,0
20,4
18,4

16,7

15,3

t4,l
I 3,1

12,3

I 1,5

10,8

10,2

3522
281 8

?-348

2413

469 l
3757

3l 3l
2683
2348

7044
563s
4696

402s
3522
3t31
2818
2562
2348
21 67

1878

t76t
1657

I 565

l76 t
1565

I 409

t28t
tt74
1084

1878

1708

r565
r 44s
1342

1252

t174
1 105

I 044

341 5

3l3r
2890

2683

2504
2348
22t0
2087

Hs ra6a. 3a c-rreAyer', qTo B cxeMax cneKTpoMerpoB c g = g,= 10o AJrq 3Tofi UenHMoryr 6rrru sg.flrrr perxerr(H srueJrre c yrJroM 6re"*a' 4sb u rl.rcJ,roM rurp,xoB
N =75 rurpux./ur'r An, KoporkoBoJrHoBoro v c N =37,5 rurpux/MM An.fl cpeAHero
ynbTpaqlHonera: noprAKr4 cnekrpoB npH sToM br,t = 100 , u",re.

Ecan scnolb3oBarl,-pe:ueJxy 3[eJrne c ] = 65" (Ta6r. 3), To Ane KoporKoBonHoBoroyrbrpaoHonera noAxoAHT peIIIeTKa c N = S0 rxrpr,tx,/MM c nfpr4*uMH cneKrpoa or
k=?AO H Bbrrue.B cnyqae perrerox c r{HcraMH rrrrpnxoB lg=ZS [Tpr,rxlMM u 37,s
rrrrpHx./MM ,qJrr{ 3THx AByx yqacrKoB cneKrpoB, HeO6xOArro yreno*nrs $oxycnoepaccroflHre KaMep cneKTpoMerpoB npnMepno p,o f2= 700 vpr, r.{To6bl cH63trrb A.rrHHbl
cneKTpa Ao BerHqHHbt 20 MM. IIOpe4xu cneKTpoB npr4 3roM 6yayr or k = 130 H Bbrue.

k lp N, urpnx/uv, ),p

r00 75 50 37,5

3009

9392
751 4

626 I
5367
4696

4t7 4



Btlnoqrt

IIposeAeunurfr aHa.[H3 cneKTpoB, nonyqaeMbrx B cneKTpoMerpax c 4nQpaxqNon -

HbtMH peueTKaMH 3ueJIJle, nOKa3btBaeT, L|TO Ant nonyqeHhe BblcoKoro cneKTpanbHoro
pa3peueHliq B TaKHx cneKTpoMeTpax neo6xoAHMo B npeAenax pa3MepoB npHeMHHKoB

H3Jr)9€H14fl:
l. llpr.rueuarb peuerKn 3ueJrle c Bo3MoxHo 6oruurur yrnaMH 6lecra, ttnsxnuu x

3HA9€HHlO1 = 70o;
2. HaCxO.ntro BO3MOxHO, yMeHbuaTb BertHqHHy H3o6paxeHhq 4'BxOAHOfi AharpaM-

Mbr, AJre qero 6paTb SOxycnoe paccroflHHe KaMepbl MeHbue KOnnHMarOpnoro f2<.f1,
CHI4xaTb a6eppaqrn OnTHLIeCKOfi CHCTeMbI CneKTpOMeTpa, HacKOnbKO BO3MOXHO

yMeHb[Jarb pa3Mepbl BxoAHofr AHaoparMH.
3. Hacxoluxo no3BoJr.flror ra6ap}4Tbr orBeAeHHoro AJl.s cnekrpoMerpoB 06beMa v1

pa3Mepa npHeMH14Ka H3nyqeHhq, yBenHqHBarr Soxycusre paccro.sHH, KoJl.IlHMaropa

H KaMepbr.

JII4TEPATYPA

l.MacchetloF.//Memoried.socieraAstron.Italiana'1976.Vol.47.N'3--4.P.43i-451..451.
zi.. tlrandt R.J., Bogges A., Metcher R. et at. ll The Space'l'elescope Observatory, Space Telescope hsdtute.

NASA. 1982. P. 76-105.

vlTI,( s22.2

AXPOMATI{IIECKI,IE CI{CTEMbI IIIMHATA

I.M. Ilonon

Paspa6oraxa TeopH, aXpOMaTHqeckofi cHcT.eMbl [lvgAra, xoppexTop koToporl cocToHT H3 AByX nHH3'

H3yqeHo HecxoJrbr(o cHcTeM C xoppexTopoM H3 pa3lHqHblx cTekorlj CHcTeMbl HMeloT AHaMeTp Spavxa D= t v
npH eokycHoM paccTorHHH lfl'=2u H none 3peHH, Ao 8'. Iloxarano, qro HaHMeHbuHfi ocraroqHblff

xrroMaTH3M HMeeT r(oppexTop H3 cTeKoJI OKI H K19, roTopblft vOxer pa6Orars s o6racrx CnekTpa oT -\
:6SO ao -123000 A. picc"orpeHbr ral(xe cHcreMU c xoppexropoM H3 nJlaBJIeHHoro xBapqa B coqeraHuH c

onyopHToM finH QToprjcTbrM JTHTHeM. HaUMeHbUHR XpOMaTHsM HMeOT CHCTeMbI c l(oppexTopoM H3 l(-Baplla B

coqeraHHH c +TopBcTLtM JtH^fHeM.3rn cxcTeMu uoryr pa6orarl s o6lacrx or -\ 2100 ao -tr 25000 A' q'ro

npeAcraBnser ltHTepec Arq xocMHqecxnx npu6opos. no'ne rpenun axpoMarHqeckHx cHcreM II]MHATa

npar(THqect(H Tai(oe xe. kax x v SxBHBareHTltblx oduqHLtx cHcreM lllMu 'r'ra

Achromatic Schmidt systcms, by G.M. Popov. 
^ 

theory of achromatic Schmidt syslenl with twolens

corrector is worked out. A few systcms with different glasses are investigated.'l'he systems have a corrcctor

rliameter D=l rn, focal lengrh 2 n, und fi"ld of view up to 8 degrces. Corrcctor of glasses OK1 and K19 has minirnurrt

chrr:matic abcrration (secondary spectrum) and can be used Jithin rhe spectral range - tr 3600 - 230m A. Systctrls

with correctors of fused qru.tr'un,l l'luonte or fuezed quartz and lilhium fluorite werc investigated, too. Systcrns

colsistirg of a corrcctor olfused quartz and lithium fluorire have minimum chromatic abcnation and can bc used in Ihc

,ong" - i 2100 - 25000 A as well as for space oprics. Achromatic Schrnidt systcm has thc samc ficld of vicw as

c()rnmon Schmidt sYslem.

Bregeune

crcreva IIJMHATa noJlyqHna uHpoKoe pacnpocTpaHeHHe B cBeTocHJlbHblx npH60-

pax - acTpofpaQax, KaMepax cneKTporpa$oa, xocvuqecKHx npH6opoB, chcTeMax

arr p"1r"ipaqlala VC3 n Ap. tlIMHAr BnepBble co3AaJI 3epKanbHo-nHH3oBylo cHcreMy

(pHc. 1), coqeTalou{yl() BbtcoKyto cBeTocHny c 6oaouvt',t noJIeM 3peHHq npH ornHqHOM

*uu""lrr raso6paxeuuq. B clacrer.ae luMl,rATa HCnpaBJIeHbl c$epHqecKaq a6epparlrn,

2fi)



Pxc. l. Onrnqecra, cxeMa xracctiqecxon cxcreMbl IUMHITa
pHc.Z, OnrHrrecxa, cxeuia axpoMarlt,,teckofi cltcreMbr UMHara

KOMA H ACT}4TMATH3M; HA},!6ONEE CYUIECTBEHHOtr 
'IBJI'ETC. 

KPHBH3HA NO7I.ff, A TAKXC
noJreBbre a6eppar.rHH BbrcruHx nopqAKOB, BHOCHMbTe KoppeKropoM. npH pa60re B uH_poKorl ooracrr cnelcpa cJreAyer yr-rnTbrBarb raKxe H xpoMarxqeirle a6eppalrhr.r,
BHOCHMbTe Koppexropov. Bonpoc o xpoMarHqeckHx a6eppaqn.nx, BHoc}4Mbrx KOppeK_
TOpOM lur'rn4ra, paccMorpeH s [1, c. 26g]; H3yqeHHe STOrO Bonpoca noKa3brBaer, Lrro
xpoMarH3M CHJTbHO orpaHHqHBaer noJre3Hyro cnekrpaJrunyrc o6.nacrs, n xo-roporiMoxer pa6orarl cHcreMa IUunAra. Hanpur,,rep, utr,.rrar, ycrino"rerHbri B.6lopaKaH_cKotr o6cepnaropnu (D - I u, A = I :2, lj npu 4o,iy"rrro, AHaMerpe xpo_yur1l::*g.o KpyxKa E'*p = 0,02 MM H KoppeKrope, paccqHraHHoM A"n, Alvi.bt Bolllbr
A = 4JUU A HMeer cneKrpaJrbHblri AganasoH or _ }, = 3900 Ao _ \ = 4g00 A, uto
coBepueHHo HeAocraroqHo Ans pa6orLr na cencu6urH3HpoBaHHbrx $oro3Mynbchqx.Ana.norrqntrM HeAocTar(oM cTpaAaeT r43BecTHbrE ,,nanor"rap cxult ilJuupr,, (D = I,2 u,A = I :2, 4). IlooroMy 3a py6exov npn cosAaHHH aHaJrora arolu cucreMbr A.rmaBcrpanHficxori o6cepoaropHH [2] 6ama npHMeHeHa axpoMarHqecKafl KoppeKUHOHHaflntracrrHa (pEc' 2), cl(JleeHHa.fl H3 AByx JIHH3, H3roroB-rreHHbrx H3 cTeKoJr c pa3rHrrHbrMH
AHCnepcHrMr. HapyxHue noBepxHocrH KoppeKTOpa acoepxr{ecKHe. npuvenenre ax-poMarHqecKoro KoppeKTopa [o3BOJrHnO pacruHpnrr pa60vrfi cnexrpaJrbHbth Ayla_na30H H npoHHllaIoIIIyIo cHny cHcTeMbr no cpaBHeHHrO C "IIanoMapcKHM UJvr4rov,,.
Aocraroqno 3aMerHTb, r{To npeAeJrbHa.H npoH,rramlllaq cHna Bo3poc na c zr 3Be3AHori
BerHr{HHbr y noc.rreAHero, AO 23 3Be3AHOfi BeJrr.rr-rnHbr y "Ancrpa.nuricKoro r.rJvr4ra".

oco6o BaxHoe 3HaqeHHe HMelor crcreMbr, pa6orarouue 
" ,rponor, o6lacrr cneKr._pa, B kocMHqecKHX lr CrparocQepHbrx HccJreAoBaHUqx. EcrecrBeHHO, npH 3TOM hKoppeKTop AoJIxeH 6rtrl asroroBJreH H3 MarepnanoB, npo3paqHb.x A1A rpe6ye1aorio6tacru cneKTpa (o6btqHo Hcnonb3yror nJraBJreHbrfi xnapq, KBapr-leBoe creKno, eTo_ph crbr fi aut uit u Qropu crrllit xanuluil (@ryopur).

Teopna H MeroAbr pacqera "axpoMaruqecKoro lllrr,rr4ra" cna6o paspa6oranbt, qro
3arpyAHJaer ux co3AaHHe. PaccrraorpuM STor Bonpoc nogpo6nee.

L. Facqcr axpoMarflyecKoro KoppeKTopa

Cerrenue KoppeKTopa, nro6paxeHHoro Ha pv,c. 2, MoxHo cquTarb cocroru1hM l,t3

6ecxoneqHo 6oaruoro qHcJIa axpoMaruqecxux KnHHbee. Kax rr3BecrHo, yroJr orKno-
HeHH,I Tl KJTHHa C MiIJrbrM yrnoM A npE BeprrrHHe OnpeAenAeTce, BbrpaxeHHeM

11=(/l-l)ct,
t4e n - noKa3areJlb npeJroMneHhfl Ktvila. Paccuorpuu ABa roHKHx r(JrrjHa, pacno-
JroxeHHbrx BnnorHyro, a nafigev ycnoBne LrxaxpoMarg3aUHH. Ilycru /r1 - rroKil3ir€Jrb
npeJIOMJIeHH.fl CT€KJIa nepBOrO KI]r$Ha, n2 - QTBK/irO BTOpOTO KJ]HH&; T|r H rlz -- yl.nbt
orK.rIoHeHH' nepBoro H BToporo KJTHHa CoorBercrBenno. 3anuureM orKrroHeHH,
nyqefi nepBbrM H BTopbtM K/illlH'bflM,u Anfl AnuH nolu \1 H )t2cB€To:

I'J = (r'r - l)cr; rtz= (n'z - l)crz,

14.3aK.2168

(l)

201



I"r = (tt "r - l)ar; \"2-- (n"z- l)az, Q)

rAe oAHHoqHufi urrpnx o3HaqaeT, qTo cooTBeTcrBypl{an BeIHtIHHa paccMaTpHBaeTce

AIq\r,AsofiHofiuTpHx-pnnlt2.Yc.ttog}reaxpoMaTH3Ma,or{eBHAHo,MoxHo
3OTIhCOTb TIIK:

T|'r+1'z=rl"t*I"z=I, (3)

rAeI-o6uleeorKJIoHeHHerylla,BHocHt'loeo6ouunK'IIl4Hb'flMI4'Vttu'stBHoMBhAe
(n'1 - 1)a1 + (n'2 -l)o2= (n "1 -l)cx,1 + (n"2 -1)42 = 11' (4)

OrcpAa HaxoAHM

c,1fc.2= - (n'z- n"z)l(n't - rx"t). (5)

Hnuun cJroBaMH, orHoureHHe yrnoB npl{ BeptxnHax Anq KJIHHbeB, o6paeyoull'lx

axpoMaTHqecxnfi 6aox, paBHO OTHOIIIeHHp qacTHblx AHCnepcEfi cTeKoJl co 3HaKOM

MHHyc.
3HaK MI,lHyc,yKa3blBaeT, r{To Bep[IHHbl I(JIHHbeB HanpaBJIeHbI B pa3Hble croponul. }4s

(4) u (5) HaxoAI'lM

o, = -rtr,/(v2 -v1)(r1 - r),

a2 = \vzf (v2 - v1)(r2 - r),

rAe v1 = (ri -r)f ,1- i1, v2=(i2-\l\r-;;)
I& (6) H (7) HaxoAHM TaKxe (An1 = n'1- n"v, Ln2- n'2- n"2)

n = -(sr + a2)Q2 - vr)f (t1 tn, - rl Ln2).

oTc}oAacne.{yeT,qToA.IIqyBenuqeHHflyUIaoTKJIoHeHH.qIaxpoMaTHqecKoroK.[IHHa
cJreAyeT yBerur.r14BaTb al Ll c'-2(a raxxe pa3HOCTb XOSQ$r'rrlreHTOB AHCnepcuit v2- v1),

nra6O yvenbllaTr, 3HaMeHaTeIb, qTO AOCTHraeTC.a urr6OpOt"l CTeKOJL 3nan 11 xax

cpynxqnro ) (OHa paBHa CtpepravecxOl.l a6eppaUnH KoppHr14pyervrorl crcret"tul 6es

Koppel(Topa, T.e. B HaIUeM cnyqae ero a6epparlu'c BorHyroro c$epnvecKoro 3epKana)'

MoxHo noryqHTb npoQuln noBepxHocreri axpor'.raruqecKoro KoppeKropa c BblcoKoi

Tor{HgcTbro. AeilcrsuTeJrbHo, npeAnoJraraq noBepxHocTu cxlefrxu nnocKofr, MoxHo

3anHCaTb, yt'lHTbrBar{, l{TO cL1 H Ct-2 MlJIbl€ }IJrbI:

a1=dqldy, a2=-drzldl,

r/t€.x1 14 .r2 - npo$unH repBofi u rropofi roBepxHocreil
6ecxoneqno roHKoro KoPPeKroPa

x1 = Ja1dy, x2 = -loray.

3Aecu yrarr &1t4 d2 flr.Jrfliorcfl Qynxqrefi y'

kInA,s sBHoM BHAe

(r0)

,,=Idh-_,frr, (r r)

(r2)*,=-l6fufor.
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3auernu, qro 3aBncuMocru r1$) 4nn ceepnvecKor-o
[3, c. 99]; oHa 14Meer BHA

I(y)= Aoy+ Ary3 + Azy' + A3y7 +...,

I-Ae

4 =l/P -21r, Ar

3epKa.[a 6ur.ta no.nyueHa HaMh B

(13)

(r4)

( 1s)

or ueHTpa Kpr4BH3Hbt 3epkara,

-zlrt),

o, = *,(rlrs -zl,s), e, = fi(rlrt -21,7),
r4e P - paccrorHHe rrapaKcnanbuoro uso6p axeuue
r - paA}|yc KpHBHsHbr 3epxana.

BrrnorH.s.a HHTerpHpoBaHHe B (ll)r, (lZ), Haxo,quM

(r6)

(17)

rAe r, = vrf (v, - vr), r, = vrf (v, - vr).

.{aa npoQnn, noBepxHocrH xnaccHr{ecKoi c,cTeMbr IIIun4ra Mbr noryq,n,BbrpaxeHue [3, c. 99]:

(r8)

f Ae n - noKa3aTenb npenoMneHHr{ CTeK.rra xoppexrclpa.
3aruerrv, r'rro nonyqeHHbre Bbrpax eHHs Arg x1 H xyor-rrHqa,orc.E or BbrpaxeH .t: fl AnAnpoQuar K.rraccHqecKortr cHcreMbl [Ivn4ra MHoxHTenflMvl 7tH12. oueau4uo, Ane

YMEHbUEHHJ{ K,1I U IXTI BbITOAHO NPHMEH'ITT, CTCKNA, AA}OIIHC MA,IbIE T1 H 72, HA C6oluuauu noKa3areJtrM, npe.rroMilel.,r.. flpu asrao4e npHBeAeHnsrx eopvyr vsr
npeHe6peraaH ToJrrrlHHoi auHs, cqHTa-ff ux 6ecxoHeqHo-ToHKrlMH; p?cq€Tbr Xoao
NYqEE IOKA3AJIH, qTO BBEAEHHE TOJ]IqHH NI,'H3I NO KPAHHEH MEPE AO OAHOTi AEC,TOII hX
AHaMerpa, He BHOCHT a6eppaqxE. O4naxo, ecrvl Atle 6ecxoxeqHo roHKOrO Kop-
PEKTOPA UEHTP KPMBH3HbIC 3EPKAJIA (PHC. 1 H PHC. 2) HAXOAT,TTC-E B BEPUHHEacsepuuecxofr noBepxHocrH, TO AJE axpoMarHqecxoro KoppeKTopa xonequoi
roJ-rulHHbr oH O6HqHO HaxoAHTC-fl BHyrpH KOppeKTOpa , nn60 s6rHsH neao , TOqHOeero noroxeHHe onpeAen.qrcT pacqeroM XOAa ayuefr, 406rnarcn HaHnyque.o
H cnpaBJreHH.q no.rteBbrx a6eppaqr.rfi .

Pacqerrr noKa3arrH, qro HcnpaBneHHe xpoMarH3Ma An, AByx A.nHH BonH \1 ra \2
cneKTpa, eoo6ue roBopJa, He o3Haqaer xcnpaBneHHfl xpoMarH3Ma h Atls Apyrl4x AnhHBoJlH, T.e. B cHcreMe HMeerc.fl ocraroqHbtfr xpoMitrH3M; 3To HanoMHHaer Ha.nHqHe"BTOpI]qHofo cneKTpa" e o6texrHeax - axpoMarax. ocraroqHbrfi xpoMarH3M axpo_MarHqecKofo Koppekropa BecbMa Man, HO 3aBACr4-r Or osr60pa cTeKOJr, xax 6yaer
noKa3aHo HHXe.

Xpor'larusr',r yBe.nHqeHnr{, BHocHMbrrr KoppekropoM, Kar( noKa3a.nH pacqerbr xoAaryuefi, TaKxe npeue6pexnMo MaJr, BnpoqeM,3Toro H c.rreAoBano oxHAarb, nocxonbKyB napaKcHant'nofr o6racru KoppeKTOp ilBilne-rcn roHKI4M O6rexrrnort c Hcnpa-
BJIeHHbIM xpoMarH3MOM nOJIOXeHHg. OqeerrAHo, r{TO 3TO CBOricrBo He H3Me}tHrcri,
ecnu H3MeHura Ao -,(cneAoBarenbHo, n P) - xoeeetqnenr, onpeAenr{putr4fi napaK_
cHanbHyro onrHqecKyro cl.r.rry KoppeKTopa. noororvry, MeHrr{ p, uroxno rloJr]vHTrr

=*,(tlo'

, = *(+r' * * ro * * ru* f; r'*...),

', = 

6b( * r' 
* * r- . * tu * f, r'n...),

h = fr(* * * * ro * * ru* f; r,*. ),



KoppeKropbr, xopouto HcnpaBneHHbre Ha xpoMarH3M, HO HMemuHe pa3nHqHUe a6ep-

parIHH HaKJIOHHblx nyqKOB, qTo no3BoIgeT BJIHflTb Ha KaqecTBo KoppeKLlHH CHC-reMbl

BHe ocH, AO6HBarcb yBenI'rqeHHq noJIe3HOrO nonq 3peH14q'

3aprerrv, qro nocKorbKy KoppeKTop HMeeT acsepnvecxHe noBepxHocrH c .o6eux
cropoH, rpaHHqaulHx c Bo3AyxoM, BJTHflHHe 6IHXOs B Cl4CreMe 6y,qer ocra6aeno;

aarlnefuree ocJlaoneHHe MoxHo nonyqHTb, H3orHyB KoppeKrop, r'e' npHAaB eMy

venncxoo6pa3Hylo tpopr"ry, rrro npaKrr4Kyerc, b Anfl o6utqnurx cHcreM luMhAra'

pa3yMeeTcr{, .rpr rrot no""p*no"to CK:rlefiKu MOxeT OKa3aTbCfl HennOckOil 06stqnutr't

nyro OopoOi, 
" 

6rr*utr, npocBerneHhe JIHH3 KoppeKropa,3arpyAHHreJleH B urporoil
o6r,ac* cneKrpa, x ToMy xe [pocBerJIeHHe He Moxer pa6oraru oAHHaKoBo xopolxo B

pa3IHrrHbtx yqagTKax Cnexrpa-turo n O6ycloBJII4Baer ro.ny6Ofi UBer npocBerleHHofr

onTHKH B OTpaxeHHoM eBeTe).

Kpor,re Toro, npocBeTrreHHe 6oaturnx JII,IH3 TeXHHqecKr| cloxno. Pacqer MeHHCKO-

o6pisHoro KoppeKTopa c Manofi KpHBHsHoft Moxer 6ulrb eutnorHeH cneAyrcUHM

o6paaor,r, 3aAaBUHCb paAHycoM KpHBH3Hbl cKJIefiKH, (noBepxHocTb cKJIefiKH ecTecT-

u"nno rsnru cQepNqecKofi), Bblt{HCIqeM xltt x2[o (16) H (17). CneAyer, oAHaKO, HMerb

B Br,tAy, 9TO .I1 ti X2 B 3TOM CJIyqae .EBInOTCI pa3HOCTJ{MH a6CIIHCC TOqeK gOOT-

Be,rc'IByK}uefiac$epnuecKofinoBepxHocTHHnoBepxHocrucxlefixH'3aMeTHM,qTo
praur f iOl u (l7l na npaKTHKe o6pblBaloT, r.e. HcnoJlb3yan 2-4 nepBblx q.neHa, no3roMy

A.flfl cBeTocHJIbHbrx cHcTeM C 6OlUtutlv Qoxycxurv paccToflHHeM h noBbltueHHblMh

Tpe6oBaHHnMH K KaqecTBy 143o6paxeHHr{ cneAyeT oqeHHTb BJIAflHyle oT6poueHHblx

qJreHoB (3TO OTHOCHTCfl KaK K axpoMaTHqecKoMy, TaK H K o6blqHoMy lllt"tnary)'

PaccMorpI,tM 3Tor Bonpoc noApo6Hee.

2. Cnoricrua KJraccrtrrccKofi n axpomaTurlecKofi cl|cTcM lllrrlrrA'ra

H3 (16) - (18) cneAyer, u'ro npo(praaH noBepxHocreE KaK o6blqHolz' TaK H axpo-

MaTHqecKofr cHcTeM IUvtAra onpeAenqKlTcfl BblpaxeHheM B cKobKax c ToqHocTbro Ao

nocroeHHoro MHoxHTeJrfl, croqtqero nepeA nuvn. flo3roMy uenecoo6pa3Ho pac-

cMoTperbxosQQr.rqneHruAs,Al,...vHafiTvlOuu6xy(ocraroqHyroa6eppauuO)'

"no",,yonperre6pexeHl4eMTexHJIUHHblxxosQQnqueuToBAngcHcTeMpa3nHqHoftcBerocHJrbl. PaAHyc KpHBH3HbI sepKaJlar npHMeM paBHblM - z, r',e', soxycnoe

paccroflHl4ecHcreMbtf'=-1,lnnonpereJleHHocrHHefiTpanbHylo3oHyKoppeKTopa
noMecrrrM Ha Kpan oTBepcTHfl (BxoAHOI'O 3paqKa)' (HefiTpanbHOfi 3OHOfi KoppeKropa

Ha3HBaIoTTaKyp3oHy,npHnpenoMJIeHI,Hqepe3KoTopylonyqHeMeHfleTHafipa-
BJreHHr). Couacno lfri.O,r, oio o6ecneqltB:rer nyquee HcnpaBneH,e noJleBblx a6ep-

p""rr iri. B ra6l. I npuaegenbr: 3HiIe€HHr{ Ko36pHuHeHroB Ao,AvAz,Ava1,s2-

ocraror{Haq c6epravecxifl a6eppaurt (B paAnaHax), A - ac0epurIHocrb noRepxHocrH

B eAHHHT{ax QoKycHoro paccTotHl,tq AJIq KnaccHqecKoro lllt',tuAra fi = 1,5163' cTeKIO

K8), y- orHocHrerrbHbtfi Qoxyc (BeIHqHHa, o6parnaa oTHocHreJrbHoMy orBepcrHro

"r"r"r", 
(v = llA)). 3aueTnu, eTo a1 flBLse'rcfl ocraroqnofi c@epuuecxoft

a6eppaqraefi cHcTeMbr, KOrAa e (16), (17) H (18) HCnOnb3yrOrCR roJlbKO nepBble ABa

unena psAa (coAepxal{HeAg u A1), A raxxe orHochrc8 K 3ToMy cn}uno; t)2 -
coorBercrBeHHo ur,lrflercfl ocraroqHori cQepHqecKori a6eppaureB AJ'\ 6o'rte5

cJloxHofoBblpaxeHH,{ArrqacsepuqecKoronpo4urrr--KorAas(16),(17)H(18)
coAepxarcq qerbrpe qJreHa pa3noxeH[4fl (c KoSQOHUHeHraMh Ao, Ar, A2, Al Hsyuenre

qHcer ra6n. I no3BoJlfler cAeJtarb CneAyplIIHe BblBoAbl'

l.Ko3osHuHeHrAg(BnHflmuIHfiHanapaKcuanbHyloonTHqecKylocl4nyKoppeKTopa)
6urcrpo yMeHbuaeTcfl c yMeHbueHHeM cBeTocHJIbl cl4cTeMbl, T.e napaKchaJlbHas onTh-

qecKaflcH.,IaKoppeKTopanaAaeTcyMeHbI[eHHeMcBeTocHJ'IblcI4cTeMbI.
2. KoeQQHIIHeHTbI Ar,Ar,A3 TaKxe 3aBHctr or cBerocH'lbl cHcreMbl' Ho He croJ]b

flBHO, KaKAg; BCe oHH OTpHqaTeJIbHbl, B To BpeMf KaK Bce46>0; 3TO yKa3blBaeT Ha To',
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Ta6luqa 1

Ilapanrerpnr cxcreM IIIux4ra paurxrnof, cnerdcx.nrr; r = -2, f, = -1.
Hefitpa;rruar lotra - tra xparo tparrxa

Ag A1 A2
^3 el E2 A V

I 0,054286
2 0,0460608

3 0,03855s8
4 0,0317542
s 0,0256412
6 0,0202041
7 0,01s4316
I 0,01 13t 40

I 0,00784326
10 0,00s01256
I I 0,00281647
12 0,00195504

-0,0993038
-0,103014
-0,r 064s6
-0,109633
-0, I r 2s0s
-0,1 ls10r
-0,117403
-0,1 19407

-0,121 109

-0,122506

-0,123596
-0,124024

-0.052049
-0,054ss9

-0,056927
-0,059 I 373

-0,0611777
-0,063036
-0,064701 s
-0,066 I 65

-0,067 4171

-0,0684s1 5

-0,0692623

-0,069s822

0,000s3
0,00026

0,00012
0,0000s4
0,000021

0,0000074
0,0000023
0,000000s7

0,0000001 I
0,0
0,0

0,0

0,0021 0,8,
0,0016 0,87
0,0012 0,9s
0,00083 1,03

0,00056 t,r4
0,00036 |,28
0,00021 r,4s
0,00012 1.69

0,0000s7 2,02
0,000024 2,st
0,0000076 3,34
0,0000037 4,01

-0,0295069 0,00E
-0,031394s 0,00s4
-0,033204 0,0035
-0,0034919 0,0022
-0,036s231 0,0013
-0,03E0016 0,00072
-0,0393405 0,00037
-0,040s27s 0,00017
-0,0415512 0,000069
-0,0424022 0,000022
-0,0430726 0,0

-0,043338 0,0

r{To QyHkr{Hu x, \, x2, Boo6ue roBop.fl, He flB.rrr{rorc.f Mo}JoroHnf,lrvtH, a Mo[y.r HMcrr)
3r(crpeMyM.

3' ocraroqHa.fl yrJroBa-q cQepuqecKar{ a6eppauHfl n1 HM€€r HeAorrycrHMo 6o-rrr,uryro
BenHqHHy B cBerocHJrbHbrx c}4creMax HanpHMep, npH v= 0,gl (A = I :0,lll), c, =0'5"), Ho 6ucrpo yMeHrJIUaerc-E c yMeHbrxeH14eM cBerocHJrr,r cr4creMbr, craHoRecr,
npHeMneMoi npn V> 1,6 +2(A<1 :1,6+l:2).

4.ocraroqHa.H yuroBan csepl4qecKafl a6eppauHfl ez cyr{ecrBeHHo MeHbue, HexeJrrj
B NPEAbIAYII{EM CIYqAC H AONYCKAET NPHMEHCHI4C BCCbMA CBETOCHJIbFIbIX CHCTCM --
npH xoporKHx apoKycHbrx paccroqHHrrx Ao V=l (A = I : 1) H 6onee.

5. Beanquna A nossorser opueHTHpoBor{Ho oueHhrb ac4epllrrHocrr, KoppeKTopa,
LrTo cyulecTBeHHO AJrn TexHo.rlofHH ero H3roToBrreHHq.

3averNv, qro BbtBoAbr 1-4 cnpaBeAnHBbt KaK AJT-E axpoMarnqeckoro l1Juugra, rax u
AJIA KJIACCHqeCKOTO. [IOnepxnocTH, onpeAenreMbre AByqneHHofi @Opvyjlor.t (r.e. co_
AepxauleH TorlbKo Aou A;, Moryr 6ltru n3roroBJleHbt nHeBMa'rhqecKhM MeroAoM,
pa3pa6oraHHbrrr.r IIJMHAToM H 3areM ycoBeprr]eHcrBoBa]rHbrf,, ,rlerraerpov [4].

H3 (16)-(18) cJleAyer, qro [poSI4nH KoppeKlopa axpoMal'HqecKor.o [IJr,ll4ra x1 vr .ti2
Moryr 6strl noayueH6l H3 npoQHn.fl KilacctqecKoro lllvra4ra yMHoxeHheM Rbrl)a-
xer{Hs Anfl xB (1E) ua nocTo_rrHHbril MHoXH.r.enb, HM€HHO:

Kr=rt(n-L)l(n"r-1)

AJrc nepBori noBepxHocTH aXpOMaTHqecKoro Kopper(Topa H

Kz= rz(n - l)/(n"2 - l)

A.'rs BTOpOfi nOBepxHocrH KoppeKTopa. AHanorHqHo ac(DepuqHocrH noBepxHocrer
KOppeKTopa axpOMaTHqeCKOro llJruu4ra Aq u A,2 Moryr 6rrru rrOlry.ter{bt yMr{oxeHheM
A ua K1 H K2 coo'rBercrBeHHo. BsrqHc"[eHHr{ noKa3brBapr, qro, KaK npaBHn o, A_rtn
r:6urqnulx creKorr acapepHqHocTb noBepxHocrefr KoppeKl.opa axpoMarHqecKoro
IIJtunAra npeBbt[Iaer acQepHqHoc'rr, KoppexTopa KJraccHqecKoro lllvn4ra H3 creKra
K8. 3ro qcHo H3 ra6n. 2, r-Ae AaHbr 3HaqeHHr{ K1n K2 Ans pa3rlt4tlHbrx nap c.rcKo"/r,
coc'r'aBrqmuHx axpovaruvecxNfi Koppekrop, scnpaBneHHblfr AJls JIyqer1 c, Ii. B
BepxHeii crpoKe 'radr..2 npHBeAeHbt o6oeHaqeHr.fl MapoK nap creKor, npHrreM rrepBbrM
flB.IIseTCf CTeKJTO nepBofr (no xOAy nyLra) rHH3bt KoppeKTopa, 3aMerHM, qrO napa Kg.f

?o5



-fa6nuua2

3rraqcunc xoeQQuqncuton I(1 x K2 \tn uap crcKoitt
lpHnoAIIbIx Ann axpoMaTFrecxoro xoppcxTopa

Ko3Q0HqHeHr KB.rOl 0K1+K14 oKt+Kt9 oK I +6K6 oKl+lKl2 OK I + TKZ-3 iiO2 + CaF2 SiO2 + I-iIr

-2,36

-l,l 4

-4,86

-3,86

+ o1 cocraBneHa us HaH6onee rexHoJrorI4qecKnx creKon, yAo6Hblx B o6pa6orKe. Apy-
rHM AOSTOI4HCTB6M 3rOIZ napbl fBJl.Hercfl MaJIOCTb KO3QQHqHeHTSB (nO afqonlorHolz

BerHr{HHe) K1 u K2, qro o6ycnoBJruBaer x cpaBH}4TeJlbHo Maulble acQepHqHocrH

rroBepxHOcTeI? KoppeKropa, (aCOepHqHOCTb nepBori noBepxHocrH KoppeKropa B 2,36

pa33 npeBbrrrraer acQepuqHocrb oKBHBaJreHTHoro KoppeKTopa K.[accHqecKofi c6creMbl

llIr,,uAra, ac0epHqHocrb BropoB roBepxHocrH - B 1,14 pa3a)'

IIapH, co4epxarrlHe cTeKno OKl, :Ha.{HreJIbHo MeHee 6laronpxnrHbt B 3roM orHo-
ueHxH, Ho Aanr MeHbrxHfi ocraroqHbrfi xpoMarH3M, qro rcHo H3 Hx orHocHTeJlbHblx
qa6THbrx AHCnepCHfi. CrexlO OKI O6laAaeT Tal(xe nOBbluIeHHOfi npoSpauHocTblo B

6nuxueil yrbTpa6noneToBofr olnacrvl cneKTpa. H, naroneq, napbl SiO2 + CaF2 {r'e

KBapUeBoe creKJro + SnyopI4T), a raKxe SiO2 + LiF txnapUeBoe creKJ'to + Qropncrutfr
n:HT:?,rt) Moryr pa6orarb B BecbMa uHpoKofi o6nacrH cneKrpa, orpaHHqeHHoltr rort'Ko
nourorqeHHeM B KBapueBoM creK.ne. Kax yeugurvr HHxe, iru napur o6ecne'{}4saDr raKxe
yMepeHHHe 3HaqeHuq ocTaroqHoro xpoMaTu3Ma Y axpoMaTHqecKoro KoppeKTopa

lurnu .,p, pa6ore B o6lacru or -\ 2100 Ao \ 25 000 A, qro npeAcraBrlJder 6o.nlurofi
HHTepec Arfl KocMrartecKrx npu6opon. Paccuorprv pe3yJlbrarbl pacqeroB KoHKper-

Hbrx CHCTSM llft'auAra C axpOMaTHrrecKHM KOppeI(TOpoM, coAepxaulux napbl cTeKoJl h3

ra6n. ?.

3. Pcry.nr,rarll PacqcroB

I'lpeAcraalrercs qenecoo6pa3HbrM paccMorperb pqA axpoMarHqecKHx cHcreM

lUMHAra c xapaKrepHcrHKaMH ((AEaMeTp BxoAHorO spaqKa (BxoAHO, 3paqoK, KaK

o6brqHo, COBMeuIeH C KoppeKrgpoM), SoKyctlOe paccro.flHhe, nOJIe 3peHHs), 6tntxnun
K xapaKTepl4crr4KaM cyr{ecrBynuux 6onblxrx rerecKonoB [IvuAra, ]4Meoulhx, KaK

npu"iro, O6srqnutr, T.e. HeaxpOMaTHqeCKHItr KOppeKTOp. 3ra pa6ora no3BorHT Bbl-

6paru cncreMy, npeBocxoAqulylo no cBollM onruqeckHM KaqecrBaM cHcreMbl lUvrAra
(acrporpaQbl), H MeK,IIIH ect B HaIIJeII CTpaHe.

ycoeepruencrBoBaHHe (MoAepHh3aqnn) KraccnqecKoltr cHcreMbt [Ilt"tuAra, KaK oqe-
BHAHo I,r3 Bblruey3JroxeHHoro, Moxer 6urru nponsBeAeHa npocrofi 3iIMeHoB KrlaccH-
qeCKOrO KOppeKTOpa axpOMaTHqecKHM, qTO, KaK npaBHnO, He Tpe6yeT HH H3MSHeHHfr

KOHcTpyKqHH, Hl,t 3aMeHbl 3epKana. Hanpruep, CHCTeMa [IJrrlrAra, yCTaHoBJleHHae B

Eropaxancxofi O6ceprar6pnn, HMeer AHaMeTp BxoAHoro 3paqKaD = 1 t'l npr @oxyc-
HOM paCCTOtHHH OKOJIO 2 u u rtOte 3peHpq 5". Ilpnver"r 3TH AaHHble 3a OcHoBy H

paccqHraeM axpoMarnqecKne cucreurt IIIun4ra CD = I n, l/'l =2 u u noJIe3HblM

nOJIeM 3peHH, He MeHee 5', uCnOluSyt napbl CTeKOJI t$'ra6t.2. PaCqer npoH3BoAHncfl

cneAymrrlHM o6pasorr,r: cHaqana no (16) u |.:I7) BbtqHC.nfIHCu xOOsQrqHeHrbl

pa3JrgxeHufl npOOHIefi K6ppeKr9pa nO CreneHqM ), saTeM BBO,qHJlHcb KOHeqHble

TOJ'rr{HHbr B JItlH3bt xoppeKTopa h nphAaBAJtaCb eMy MeHrCKOO6paSnaa $Opt"ta C Uelbto
yMeHbureHnr BJtvtflHrtfl 6araxon. PaAHyc KpHBH3Hbl noBepxHocrh cKJIefiKh Ara Bcex

cHcreM Bbl6Hparcq paBHbrM 20 r,,r. Ha BTopoM 3Tane npoH3BoAHnct pacqer cHcreMbl Ha

3BM c noMorrlbrc onTHMH3r,rpyloqer nporpaMMbr c uenblo'yMeHbueHH.a ocTaToqHblx

a6eppaqHfi B IIIHpoKOfi o6nacT6 cneKrpa H nolyr{eHHfl HefiTpanbHoft 3onut

KoppeKropa Ha Kpalo 3paqKa.
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irnxu

Pnc' 3' 3asrcruocrr pa3Mepa 6' nnrua HaHMeHbuero paccerHxs Ha ocrt or ], grn axpouargqeck,x
c[creM IIIuxAra c xoppexropaMr rt pagrxqHHx nap crekoJr ans D_l u x A-l:2.

Koa,qecrso Tpe6yerubrx xoresr.rrlnenroB pasnoxeH,fl npoo,nefi KoppeKropa
MOXHO Or{eHHTb H3 Ta6n. l: ou€BHltHo, qrp KoppeKrop c noBepxHocreMH x3 AByxq'IIeHoB (coAepxaq[fi TorbKo xosQSnqneHrul c As n A1) ne o6ecneq6aaer rpe6yer.,roio
HCnpaBrreHHa a6eppaqnfi gna sororpasHqecKHx pa60r (AonycrHMbrB 4raverp nerHa
paccenHHr 6'<0,02 MM). KoppeKrop c noBepxHocrrMlt, coAepxau{HMH qerbtpe qneHa
(BKJrloqa.fl qreH cA3), o6ecneqHBaer H3nHUHe BbrcoKoe HcnpaBneHre (AonH MhKpo-
Merpa) c@epHqecKofr a6eppaqr,ru Ha ocu, noSTOMy Mbr orpaHur{r.Jtlcb rpeMq q.rreHaMH
pa3noxeHH.fl B (16) H (17), r{ro, KaK noATBepAuny paa4erbl xoAa nyqeil, o6ecnequaaer
AOCTaTOqHO COBeprueHHyro KoppeKux ro.

Pesyauraru pacr{eroB AaHbr Ha pr.rc. 3 An.R cucreM, pa6oraroulax s 6aHxHeMyrurpa0uoaere, Bx3yaJrbHori (BHAHMoft) o6aacrn u 1nuxnei uHsparpacu oit olnactu
cneKTpa. 3rn cucreubt HMeror HcnpaBneHHbrr xpoMarH3M nOJrOXe]Hll.s A cQepo-
xpoMarHqecxyro a6eppar.IHp Anfl \ 3650 u\23254 A tnonepevnaa a6eppa,lun ,e.,ee
1 tvtxv); c$epoxpor',raruqecKa-r a6eppaqua Ha Kpato 3paqxa AJrr Bcex AJrr4H Bo.nH paBHa
HyJIlo, Ho cyulecrByer ocraroqHafl c$epoxpor'aarnqecKa.fl a6epparlra (ocraro..{HurH
xpoMarH3M) Ha npoMexyroqHbrx 30Hax 3paqKa Aan \ * 3650 a |t *23254.A, *oropa,
H OrpaHHqHBaer BO3MOXHOCTH reJrecKona Ha oclt (pHC. 3). 3ra a6eppar.1r, sa"rcri o,
nur6panHrrx nap ereKoJr; n&pbr, npeAcraBJreHHbre B ra6t. Z (3a HcKnrcqeuuev Kg+ @l),
Aalor yMeHnurennuE BTOpHqHHii CrreKrp B AByxJrHH30sov o6.bexrr4Be, a nrrory
MO)(HO 6uao npe4noJroxnTb, qro H B aXpOMarHr{ecKoM KoppeKTope 3TO CBOriCrBo6yae, HMerb Mecro, qro H roArBepxAaer puc. 3. Ha puc.-j6,_'rnur"rp 

""rrupacce.aHHa Ha ocH B MHKpOMeTpax l{ ceKyHAax AyrH,
Hr pnc. 3 cae4yer, qro HauMeHaulnfi ocraroqHbrrt xpoMaru3M AarcT KoppeKropbr h3crexoJr OKI+Kl9 r.r OKI +TK23; enpoueM, ocraJrbHbre napbr, coAepxarrlHe OK1, raKxe

AaloT npHeMreMHfi XpO-MarH3M. nOCKOnbKy AHaMerp 6' usrna pacceriHH.q Ha Och Bo6racrn )\ 3650-23254 A a ornx cHcreMax He npeBbrurler 0,02 iar.a. c gpyrotr cropoHbr,
axpoMarn qecxr.rfi lUrr,g.t4r, coAepxaunfi xoppexrop ns nau6oJree pacfl pocrpaHeH H btx
creKoJr K8+ol HMeer6'no 0,0g MM B BbrueyKasaHHorl cneKTpaJlbHofi o6racru, qro
HenpHeMJreMO Atrfr Qoro_rpaQrtlecKHx pa60T. o4naxo H3 pHC. lscno, Lrro napa Kg+o1
T:T,"::prn"eHflrbce s 6oJree y3KoM cneKrpanbHoM AHanasoHe, Harp,Mep, _\ 3400 ++A l4uuu A, flpx oroM ]qHaMerp nrrHa paccesHl,r, 6y4er ne 6olee 0,02 r,ar"r.

Apyrofi nyrb - yMeHbIueHHe uacura6a crncienau,, oqeBHAHo, r{ro, yMeHburr.rB
Al'raMerp spaqKa u soxycnoe paccrorHne n 4 paaa (r.e. rpHHqB D = 0,25 r,r, lfl = 0,5 r,,r),
nonyqHM CHCTeMy C npHeMreMbrM AHaMerpoM nflTHa paccer{HHfl - MeHee 0,02 rr{v eo
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Ta6 n u ua 3

llapalrcrprt axpoMarilqccKoro Illnrlra c xoppcxropoM x3 crcxoJl K8 u O1

(o = r n;i' = k *; i' = -L,g7826u . Ilo.nc rpcninz' = 8"; cncrlparuar o6;ractu

[36s0-2s000 Al

-42,6062

-20,0

-29,0809

-3,98817

0,01(K8)

0,01(o1)

3,9s437

-0,02s60s7

-0,0 15459

-0,002s392

-0,0014572

. 'f a6l u qa4

llapauetpu a:(PomarfirlccKoro Illmrqra c xoppcKropo-M r{3 crexoJl OKI x. K19

1n = l^u;l' "=-Zuis' 
=-1,97806 u.[Io.rIe rpeuxr 2"ol = S'; cncxrpaJlbrlaq o6:racll'

r 3650-2s000 A)

-54,726

-20,0

-39,046

-3,98774

0,01

0,01

3,94244

-0,0306282

-0,0235443

-0,002988

-0,o022?t5

BceM cneKrpanbHoM Ar4ana3oHe (\ 3650 - 
23254 A). Kot ctpyKrl4BHble 3JIeMeHrbl

c6g1eMbr, cgAepxaqefr KoppeKrgp ns K8 + O1, AaHbt B Ta6n. 3; naPaMeTP chcreMbl,

HMeroIIIefi KoppeKTop H3 OK1 + Klg, [peACTaBneHbl B ra6n. 4' 3ave1nv, t'lro Ane

yAO6cTBa np;MeHeHH.fl yHHBepcanbHgft onrHMl4sHpyl6qefr np6rpaMMbl np14 pacqerax

na 3BM npOSHnIl l-h u 3-h noBepxHocTefi KoppeKropa r1peAcraBJlflJlvcb B aHAP

(3Hat{eHHfl x, !, \ BblpaxaJ[Hcb B Merpax) .

*1 = yz f2r1 + ay4 + by6 ,

rffe 11 - paAHyc KpHBH3Hbl noBepxHocrH npH BepuHHe' a A b - nocroqHHble

(BeJrHqHHbr t-1,AV b Ha1OAHJI[4Cb B np6qegge OnTHMh3aUHh Ha 3BM)' BrOpar noBepx-

HOCrb (CKJrelaKa) H 3epKaro - cQeplrqecKHe' B ra6n' 3 npHBeAeHbl sHaqeHH' r'd-
paCCTOrHr4.fl MexAy BepuHHaMI4 COCeAHHx nOBepxHOCTefi (TOIuIHHbI nO Och)' KO3$-

bnun"nr", a A b; si'- paccrorHr.re Hgo6paxeHH.fl Ha oc, or Bep[r,Hbl 3epKana, D -
AI4aMerp BxoAHoro 3paqKa,/' - soxycHoe paccro'qHHe cl4creMbl'

Analgrrqnue napaMerpir 4anu B ra6n. 4 (crexla OKI + K19). Ilapaverpu c,creM

An4 OCTaJIbHbtx nap H3 Ta6n. 2 He npHeeAeHbl H3-3a SKOHOMHH MeCTa 3averrr'{' '{rO
cucreMbl, coAepxaque cTeKna H3 ra6n' 2, ne voryr pa6orarb B ynbrpasuoJleroBofr

o6nacr, (\ < 3400 A; ,rs-sa nouoqeHr4r cBera B crexJle, nooroMy Mbl paccMorpenh

raKxe .{B€ n?pbr: "KBapqeBoe creKno-Qnyopgr" (Sioz + CaF2) u "KBapueBoe cTeK-

no-Oropr4crbtlt Jtyl't4rt" tSiO2 + LiF), xoropble r{acro npHMeHt0rcfl B npeJloMn'Ouefr

onrHKe, pa6oTa6qefi B ynbTpa$HgneTe. Axpor'aaruvecKuf, IIJMBAT AJIfl 3Thx nap pac-

CqhTbtBaIC, TaKHM O6pa3OM, qT96br nOJIyqI4Tl' HAeaIbHoe HCnpaBneHhe XpOMalH3Ma

2o,8



H cQepHqecKoE a6eppaqHx Ha ocu Anr)\2144 H \ 25000 A; a6eppalrne Ha ocr4 Ate
ApyrHx ArHn sorrr cneKTpa nso6paxena Ha pHc. 3. HS pnc. 3 oqeeHAlro, riro napbr
"xaapq-SayopHT" u oco6euHo "xnapq-SropuclrrE auruit" o6ecneqxsaor 3HalrHrellr,no
nyquee HcnpaBreHHe xpoMar},r3Ma B cHCTeMe, HexerH napa o6uruHbrx c-reKoJt K8+61,
HecMorp-fl na 6onee ysKyto o6racru axpoMaru3arIHH y nocreAueri. OAnaxo cpaBHeHr/e
c napaMH, coAepxar{HMH creKno oK1, yxasrrl4er, qro nocJreAHHe o6ecneqHsaor
.nyquyrc KoppeKrIHto (s 6oree ysxofi o6.rracrH cneKTpa).

3atueruv, qro ocraroqHbttr xpoMa.TH3M pe3Ko yMeHbuaercq npH cyxeHr.rr pa6ouero
c[eKTparbHoro AHana3oHiI; H&npHMep, BbrnonHHB axpoMaTH3alltnr) ptn tyueil c
\ 3650 r \ 10000 A r ucnolb3yq rapy creKoJl KB r @1, nonylrHM cHrlxenue
MaKCHMyMa OCTarOr-tHOri xpoMarlqecxofi a6eppaqun 6onee qeN,r e 6 pa3 no cpaBHeHho
c aHanorHqHofi cHcreMofr, coAepxaqef 3TH xe creKJla, axpoMary3oBaHHblri l.l.qrl\ 3650 y\23254 A to'l. ra6n. 3, *pruue Ha pHc. 3). Kpraean An.n y3Kofi cneKrpanbHoH
o6nacrl'l Ha pHc. 3 noveqena KpyxKaMH. OuenrgHo, qro ecrH npHHqrb AonycK 20 ruxr,.r
Ha AHaM-erp nrrHa pacceflHHfl, TO CHCTeMa CMOXeT pa60raru a o6.nacrti \ 3400 "- \ 12000 A.

llapavrerprr crcreMbr AaHbr B ra6a. 6, ToqeqHbre AHarpaMMr,r AJrff Hee - na pnc. 4.
.Illn cpaaHeHHs HanoMHHM, qro, KaK yKagbrBa.nocb Bbtule, aHaJIorHqHbrfr KnaccHqecKHfr
lurvl.r4r HMeer cneKrparbHbrtr Ahana3ou ). 3900-4800 A npx roM xe Aonycke Ha
AHaMerp n.HTHa pacceflHH.s. 3a py6exov uupoxo trcnoJrb3yror creKJ'ra Sprpvur tUorr
(@PF); oreqecrBeHHble creK-rla K8 N Ol MoxHo 3ah,reHrTb creKlraMu LJBKT UtuBKl) u
F3 Hs HeveqKoro KaraJrora $npurr iliorr, rrpH 3ToM napaMerpbr cHc.reM, nphBeAeHHbrx
B Ta6n. 3 n ra6a. 6, He a3N{eH.qr{crcq.

npH H3M€HeHHH cBerocunbt cacreMbr BeJrHr{HHa MaKcHMyMa KpHBoil ocrar.orlHoro
xpoMarl43Ma MeH.qercq nelrner?no, qro noka3brBarcT kpuBbre ocTaroqHoro xpo-
r',rarueMa D'na puc.5 n puc.6. Ha pnc.5 nso6paxeno, *pr""," ocTaroqHoro xDo-
MaTH3Ma AnrI axpoMaTHqecKHx IIIr'4HAros c D = 1 u u A = | : 2,5 (f' = - 2,5 M); Ha pHc.
6 - aHanorHqnbre KpHBbre Ans D = I ru uA = I : 1,5 (f' =- 1,5 v). Oueaugno, vro
Sopua KpHBbtx coxpaHterc, (B [epBoM npr6lnxent4*i flptl H3MeHeHHH cnerocr4rbr
MeH.seTCJi -nilub Macu'ra6 no BeprHKanH, T.e. AHaMerp a6eppaqaoHHoro n.flTHa). He-
o6,qnsrfi BHA HMeer KpriBa, A.,,q axpoMarHqecKoro ruMHATa c KoppeKTopoM H3
nnaB.rreHHoro xBapqa u Qropucroto rt4-run (pHC. 3, 5, 6) - ee Makcr.rMyM cMeilIeH B
o6aacru \ 3600-4000 A; ara napa Aaer cucreMbr c MHHHMa.rrbHbrM ocraroqHbrM
xpoMarH3MoM B BecbMa uapoxori o6aacrr creKrpa -\ 2140 +25000 A. 4py.ar napa,
raKxe rpospaqHa, e ynlrpa$raoaerosbr? o6lacrr, -xsapu*SryopHr, _ o6naaler
3HaqHTeJ'rr,HO 6drsuruv ocraroqHbrM xpoMaTH3MOM, a MaKCrMyv-rfuaori ee xpoMa-
TH3Ma HaxoAHTc.q B kpacHortr HJIH xe uHQpaxpacnofi o6aacru (pHc. 3, S, 6).

AxpovaruuecKuli lljr'.rvrAr re o6urqnurx crexoJr (K8 n O1) Moxet'pa6ora.r.b e o6racr]a
- \ 3650 :r 1q090 A npN D = I v n A = t: 1,5 1a s o61acr6 - \ 3400 -- fSOOO A ;;"-D =I u u A = I :2,5 npH AonycKe Ha AHaMelp nnrHa paccesHuq 0,02 r"tu Ha ocr,. Ha prc. 5
ecHo, qro npu D = I u r A = I : 1,5 crcreurr c KoppeKTopoM H3 KRapua r,r @ropncroroJttl-tvr, a reM 6oaee M3 KBiIpqa u elyopnra HMeor HeAonycruMo 6onbuoh
ocraroqHbrB xpoMarH3M ; noBToMj no4o6nure cncreMbr cA = 7 : 1,5 rlelecoo6pasHo
npHMeHrrb MeHbuero AIjaN,eTpa - He cBr,rue 0,2-0,3 M npH coxpaHeHhh ulrpoxoir
pa6ouertr cneKrpanr,H,oit o6nac'ru (- \ 2140 + 25000 A).

rlapauerprr axpoMarHqecxoro llJr,,trgra c KoppeKTopoM H3 n.naB.rreHHoro KBapqa H

Sropgcroro trvt-tqr AaHbr rt ra6a. 5. Pasyueerc.a, coBpeMeHHaJa rexHoJroFH, He
rro3BoJrHT H3TOTOBHTb garOrosxH $roprcroro ilH-t\fl AHaMerpoM B I M, HO AHaMerp
0,3 v, no-enAHMoMy, ocBo€H; noAo6urre cHcreMbr npe/qcraBnnmr 6onr,uori ,nrepet
A.n.fl KOCMhrrecr(Hx npr.l6opoe. cncreva, napa.Merpbr Ko'ropoti AaHbr B ra6a. 6, ,oari 6r,
cnyxHTb 3aMeHofi H3BecrHoMy Bnpaxancxoruy tllur4ry, BbtroAHo orrrHr{affcb or
nocneAHero uHpoKofr pa6oqeH cneKTpa.rrbHofi o6nacrup.

3anreruv, qro xpoMarrsM yBeJrHqeHHfl B axpoMarlqecKxx cHcreMax luvnAra
HeorrlyrHMo MitJ'r; MoHoxpoMarHqecKne a6eppaqrH no nono ror.o xe nop.flAKa, qro H
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PHc. 5. 3aoncrMocrb pa3Mepa 6'ngrlra Ha[MeHburero paccerHuq Ha ocn or X, 4la axpovarrqecxlx
c[creM IIMHATa c xoppexropaMH H3 pa3rrnqHHx Marepranoq AJr n A=1 w tt A = l:2,5

SLor+ gs7,
7,5"

zl/0 f000 /,t000 arfi
Prc. 6. 3aBHCfiMOCTb pa3MePa 6'nrrHa HalMeHburero PacceeHHr Ha ocH oT 2u gan axpovaTHqecxHx
cHcTeM UIMHATa c xoppexropaMH H3 pa3rHqHbrx MarepriaJroB npr A=l r.r tr A = 1:1,5

An.a oKBHBaJIeHTHOTO XrraCCHr{eCKOrO llIMHATa, HO B OTJIUqHe OT nOCreAHerO, OHH
MaJTO MeHCK)TC' C HSMeHeHHeM AJrHHbr BOJrHbr CBeTa H noqTh He 3aBHCfr oT MapoK
CTeKOJI KoppeKTopa. PaAHyC l(pHBI,t3Hbr nOI.s axpoMarHqecKoro [lJur4ra paBeH ero
Sorycnorray paccroflHr{rl, KaK H B Kracc[qecKofi cucreMe IIMHATa.

PaAHyc KpHBH3Hbr floBepxHocrt4 crnenKr, Koppexropa flBrrflercn cBo6oAHbtM napa-
MeTpoM H ero 3Har.reHr,re, HapJ{Ay c flonoxeH],reM HefirpanbHofi aonrr, Moxer 6btTb
r4cnoJrb3oBaHo AJr'. MHHHMH3ttqr,rH noJreBblx a6eppaqr4r?. llo-auguuorr.ry, kaK noKa-
3brBaer 3apy6exHbrfi onbrr, Her ocHoBaHHF onacarbcfl yxyAUieHH.q H3o6paxeH14r{ H3-3a

Ptlc. {, ToqerIHHe AilErpaMMbt A,l, axpoMarlqeckoro uIMHAra (A=l u, A=l;2) c xoppexropoM H3 crekorr KB

H ol (Ta6rl. 5); coBMeqeHH nyqr c 136504 r X,l0l39A (nf,rxo paccesHre Ha ocx AJr, arilx trJrrH EorH
BbrPoxAaeTc, B Toqry)

A[arpaMMu 46,a- aas13650A; AHarpaMMbr r,A,e- aln?ra86lA, AlarpaMMbt x,3,u - Ar,a
2'lOl39A. nepBun prg nro6paxexlfi (a, r, x) - rleHrp noJre 3p€Hre; Bropoa pag rro6paxeHvA 6, A,3t
cOoTBeTcTByeT HapIoHy Iyqefi, HAyql{x oT 3Be3AU, l( ocH cHcTeMu Ha yroJl o: = 0,036 pa.qlaHa (2,060);

Tpsrxn lrtl (B e ,) coorBercrByer ol = 0,055 paa[aHa (3,140). O6parlrb BHHMaHTe Ha roqHoe coBnaAeHre

O[ryp paccerHut AJtt 136504 n Ll0l39A (3To cBoncrBo He 3aBtrcrr or crexoJr, npHr.leHeHHbrx B

xoppexrope). KaxAa, AHarpaMMa coAepxlrr rro6paxeHnn 280 ryr{efi
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Ta6ruqa 5

llapa,lrcrpu axpouarflqccxoro lllurqra c Koppcxropo,n
rr3 xBapucBoro crcx.na r Qroprctoro.nxrnr

(D = 1n;/'= -2 n; s' = -1,9798 n. llo.rtc rpcttrn"2or = 8"; cllcxrpa.ll,ltas o6;taclt,
I'2000-25000 A)

- l 4,9265

-20,0

-t2,4824

-3,9913

0,01

0,01

4,0261 I

0,0 163s92

0,0289EE3

0,00162167

0,00292026

'fa6 n r.r ua 6

llapanrcTpsr axpoMaTfirrccxol'o Illunlra c xoppcxTopoM Il3 c'r'cxoil K8 x O1

(D = I lr; /' = -2 nt;-5' = -1,9?83 lr . Ilo,lc spcuun"2o = 8'; cltcxTpa;tt'lta,t o6;lact'l'
\ 3400-12000 A)

-30,663

-20,0

-23,9044

-3;98819

0,01

0,01

3,96813

-0,0167812

-0,007E61 87

-0,00 I 6E726

-0,000778243

AeOOpMaqhfi KOppeKTOpa npl4 CKIefrKei OCTaBJIflTb JIHH3bl HeCKIeeHHbIMH HeUeIeCO-

o6pa3Ho Hs-3a norepb cBera (- l07o) H 6THKQB

,-B sa*l,o.reHHe 3aMeTHM, rtTo axpoMaTrqecKHr KoppeKTop npeAgTaBJlger caMo-

ciOsreruHutfi HHTepeC H MOXeT 6uro npnlteHeH B CHcreMe Pahta, cHcTeMax

lUr'anAr-KaccerpeH, a TaKxe B CHcreMe Puvr-KperbeHa c acQepHqecKrM KoppeK-

ropoM nepeA Qoxycou.
As-op npHsHareJTeH n.n. Ao6poHpaBHHy H H.B. CreueHKo 3a npocMo'rp pyKonrcH h

ueHHbte yKa3aHHfl.
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vAK 5r,r7.088.s

r{ccJrEAoBA.Hr{E rrrAroBbrx rrP}rBoAoB
IIA DA3E ABI,ITATEJIEI,I ABIII

B HEKOTOPbIX 3AAATTAX ACTPOIIPr4EOPOCTPOEHH,I

A.Ii. Iiyxav, JI.O. 3;rornuxor
npoBeAeHo HccJreAoBaHHe tl cpaBHHTenbHHfi aHaril3 pai]nHqHHx cxeM ynpaBJreHHq HoBbtMH uaroBbrMH

ABHrarer.f,MH rnna ABllI. Iloxa3aHo, qro 3Tll ABnrareJIU Moryr npaMeHgTbcs B psAe 3aAaq acrpo-
npu6opocrpoexHc. Yserxqexlre qHcJra npu6opoe, B xoropux Morlm HcnoJrb3oBarbc, ABHrarenH ABllJ,
o6yc.roaaexo Hx yryquJeHHbrMx TexHHqecxHM[ xaparreprcrrxaM[. Tar, y ABnrare.[c ABt[-100 npll uare
< 0,45' norpeutHocrb orpa6orxr oAHoro Eara cocraBJrrer J3' Aas MoMeHra Harpy3xr Ha BaJIy Ao
160H xcM. npH cpaBHxrelsxo He6olruon norpedlreMon MoulHocrr npHeMricrocrb STHX ABHrarerer
uoxer 6urr < 1000 uar/c.

'I'HE IMI'LEMENTATION OF STEP.BY.STI]P DRIVES ON BASE OF DYSh MOTORS I.'OR
SOME DESIGNS IN ASTROENGINEERING,by A.B. Bukach and L.F. Zlotnikov. The control of updarc
step-by-step drives of DVSh type has been investigated and different control systems have been compred. It is shorvrr,

that these motors can be implemented for some designs in astroengineering. The number of instruments with DVSh
motors can be increased due to improved technical performances of the drive. The DVSh 100 shows the error t3arc
rninutes for one slep 0.45 degrees and for the load momentum on the driving shafi 160 n cm. At rclativcly snrall porvcr
input the engine response of these motors rnay be ( 1000 step per second.

B cn.sgu c IUHpoKHM BHeApeHHeMt cpeAcrn aBToMaru3a\un H Bbtrtrc,nHTeJlbHori
TexHr,rKH rIpH npoBeAeHHH acTposr.rsuvecxrx HccreAoBaHHfi Bce ocTpee Bo3HHKaer
npo6JreMa HcnoJrb3oBaHH-c HcnorHUTeJrbHbrx MexaHH3MoB. B psae cnyqaeB Tpe6yercs
aBTOMaTHqeCKOe HaBeAeHHe TeJreCXOna Ha 3aAaHHHfi O6beKT, qaCOBOe BeAeHHe Tenec-
Kona or 3BM, cxannpoBaHBe no cneKTpy, BBoA H BbtBoA P.IIH, orxpurHe 3arBopa H r.n.

llpn ncnoar3oBaHnH AJrfl 3THx qenefi MHoro$a3Hbrx ABHrareJrefi nepeMeHHoro roKa
Heo6xoAHMo npHMeHeHHe cJroxHbrx peAyKTopoB. B cayvae ynpaBJreHHfl TaKhMt/1
npH6opaMH or 3BM rpe6yercr co3AaHHe cneqHanbHoro o6opyAoBaHz,fl H o6ssarerb-
Ho pa3pa6orKa annaparypbr cnexeHH.fl (o6parHo[ cBr3H). B snaqurenbHofr Mepe
ynpocrHTb peueHHe 3Txx 3ilAaq MoxHo nph noMorqh uaroBbrx npHBoAoB. Uarosure
ABI4TaTeJIH B CHny CBOHX 143BeCTHbtx KOHCTpykTHBHbTX OCO6eHHOCTefi He HyxAao-rce rl
peAyKTopax, o6paTHorl cBesrl vl ynpaBrr{loTc, rIHdrpoBbrM KoAoM.

OAnaro Ao Hacroqu{ero BpeMeHH uaroBbre npxBoAbr He HauJrr4 lxhpoKoro nphMe-
HeHH,l B acTponpH6opocrpoenl4x no uenoMy psAy npHqHH [11. 3ro npexAe Bcero l.tx
oTHOCr4TeJrbHO HH3KHrl KpyTqlIIHfr MOMeHT, MexaHhqecKhe nepexoAHbre npoueccbt,
BO3HLrKarcrrIHe npU BpaUeHHH pOTOpa, a TaKXe HeBbtCOKaq CKOpOCTb BpaUIeHHr. B HaC-
Torr{ee BpeMJa npoMbuuJreHHocrb ocBaHBaer HoBbre rHnbr ABHrarenefi Mapku flBllI c
BOJIHOBbTM peAyKTOpOM, KOTOpbre nO CBOI4M TeXHHqeCKHM XapaKTepHCTHKaM e 5-10
pa3 npeBocxoArT HMeroulHecr{ uaroBbre ABhrarenH Tr,fla IUA, IIIAP u ap.

Havu parpa6orannr cxeMbr ynpaBneHH.s uaroBbrMH ABhrareJrJ{Mu runa !BlU, npo-
BeAeHO HX MCCJTeAOBaHHe 'H CpaBHHTeJrbHbrfi a:Halrvl3 C Uenbro OnpeAeneHHe BO3-
MOXHOCTH 14CnOnb3OBaHHq B aCTpOnpH6OpOCTpOe:HUvl.

B ra6lraqe AJI.fl cpaBHeHHq npHBeAeHbr nacnoprHbre rexHHqecKue xapakrepHCTHl{h
HeKoropbrx ABurarenerT, 6aasxrx no KJraccy. flaura'retu runa \IIAP-721 u llJA-4
BbrnycKaloTcr yxe cpaBHHTe.rrbHo AaBHo [1], a AaHrarean ABIIJ HaxoAflTc, B c-raAhtl
oCBOeHH.s HaIUefr npOMb[urreHHOCTbrO. HS ra6nnuu BHAHO, qTO y HOBbrx ABHraTenefi
ABIIJ e 6-7 paa MeHbIUe uar, Ha nop.flAox Bbrue roLrHocrb orpa6orKH uara, s 4-10 pas
Bbrue MoMeHT Harpy3KH na Bany. Kpoue roro, oHH MeHbuJe no Becy H norpe6nro-f
MeHbuyro MorrlHocTr,. Ho y Hnx ecTb, cyA.s no nacnopTriuru gaHnrrM, cyqecTBeHHbtrt
HeAOCTaTOK - HeBbrCOKaq npHeMHCTOCTb, T.e. CkOpOCTb BparrleHHr BbtxoAHoro Ba.rra
no cpaBHeHHro co cTapbrMld'rldnanln AB,{ra'reneh MeHbuIe.

hgsecrFlo t 1-9], r{To rexHHqeckue xapaKTepHcTHKH ABHrareneE MoxHo ynyquhrb,
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npuMeHHB 6olee coBepureHHbre cxeMbr ynpaBJreHH.s. O6rrqHo rHnoBble cxeMbr ynpaB-
neHHfl uaroBbrMg ABHraTeJIqMu t3-81 o6naAanT pq4oM HeAocTaTKOB, o6ycnoB-
neHHbrx HeCKOJ,ITTKHMH npHqHHaMH. TaM, rAe HeO6XOAhM 6OJrbIuOB MOMeHT Ha Bary
ABHraTeJre, npnMeHtlor QopcllpoeaHne, r{To BeAer K ycnoxHeHu}o cxeMbl, Ho He

BcerAa AaeT BbrHrpbtru no npHeMHCToCTH. HaH6OIee npocTble no peanH3al-IHH cxeMbl

He no3BoJr.EloT yryq tx}.r rb rexH H rlecKue x apaKTep uc't vlKu ABH rarenelz.
Paspa6orxa xe rar(I4x cxeM yflpaBnetv'tr., Koropire, c o.qHoli cropoHbt, noBblcHnH 6bl

'r'exHHqeCKHe xapaKTep]HCTHKV ABHraTeJIefi, a C ApylOfi 6srIn 6lt OrnOCureIbHO
npocrbtMr, .flBrqerc.s aKTyaJtbHorZ 3aAar{efi. [Ipe4craslrBT HecoMHeHHbtfi HHTepec

ucnbtraHr4.g pa6orocnoco6Hocru TaKHx cxeM, a raKxe HccJIeAoBaHHe caMHx npHBoAoB

c 3THMH cxeMaMH. Huxe nponeAeHo HccneAoBaHHe pa3rhqHbrx cxeM, [peAHa3HaqeH-
Hbrx'Arc Sopr'rnpona:r.:al 'roKa B o6MorKax maroBbrx ,qBHrareJIeIl. [Ipu paspa6orxe
cxeMbr craBHJracb 3aAar{a yBeJTHqHTb cKopocrb BpalqeHhq H KpyT.flI{Hfi MOMeHr, o6ec-
neqHTb BO3MOXHOCTb nOAkJrlOqeHHq pa3.)'rHr{Hbrx THnoB [l]4, Cnusurb MOIIIHoCTb,

paccerBaeMyp co6crBeHHo cxeMofi ynpaBneHHr{. .II"nq peuenHq nocraBJleHHoil saAaqh
qacTo npHMeHqeTca cxeMa HcToqHHKa nvTaH.HA o6MoToK lIIfl c QopctlpytolllHM 3BeHoM

[2,9] (pHC. 1, a). HSeeCrHo, qTo AJIfl yBe.III4qeHHe Kpyrqlllero MOMeHra H CKopocTh
Bpa[IeHHq Heo6xoAHMo o6ecneqHTb pe3Koe HapacraHle roKa B o6MorKe IIIA s t{or"teur
KoMMyTaUHH Qaa. 3rO AOCTHTaeTCq C nOMOIIlbrc nOAK,IIPqeHH.H qepe3 TpaH3HCrop yT2

AOnOJIHHTerbHoro HCTOr{HHKa Hanp.ExeHH a U2Ha HeKoTOpOe BpeMJa T (pHC. 2). OAuaxo
BMecTe c yBenHqeHHeM KpyrH3Hbt spoHTa rol(a B o6uorxe 3To npHBoAHT K 3Ha-
qHTeJrbHbrM HCKaxeHHqM $oprrsr roKoBoro xMnyJ[bca (pHc. 1, 6). 3ror 3QQeKT Ha6,no-

Aaercir B To BpeMq, KorAa tKopb ABErareJL noBopaqHBaeTc-q BnepeA (BpeMq t1-12) u

Ha3aA (BpeMn $-tal. [lpn onruuusaqrn Qopr"rHpyroqero HMnynbca no AJlhrerbHocrH i
V aN{nnnTyAe U2 lp,a/]logb yCTpaHHTb HeOI(CnOHeHqHa.IrbHOCTb TOKOBOTO hMnyJIbCa B

MoMeHTbr BpeMeHH t1-t7A 3HaqHTerrbHo yMeHbuJHTr, ee B MoMearr; $-t4. [lo"nnocrurc
ycrpaHHTb peBepcnBHbrfi Torr{oK tKopr{ yAaJroc6 .IIHrlrb npH 3HaqeHHqx awnrilTyAr>t UZ

H AfiHTenbHocru SopcHpyloUero HMnynbca t, 6.nnsxux K HynP. Taxuv o6pa3oM,
Bbl.scHH.rrocb, qTO BbrrueonHcaHHa-E CxeMa He AaeT cxons-Hu6yAb 3HaqHTeJIbHoTo
yryr{ueHns pa6orbr llIA. Ao6xrncr 3HaqHTerF,Horo cHHxeHHe MouIHocrH paccerBa-
Hr4J{ CXeMbr raKxe He yAanocb

HS6exars HSAOCTaTKOB npe4btAyqeli CxeMbt MOyHO npH xcnOnb3OBaHHH AJle
rrATAHufl O6MOTOK IIIA r,rCroqHl4kOB CTa6HJIT,HOTO TOKa. OOpMa TOKa B 3ToM Cnyqae
6y4er npaKTHLrecKH nprMoyroJrbHofr, qro .aB.rrrercq onrnMartbHbtM AJtq nHTaHH, IlJ.Il.

HssecrHo [10], qro ].tcroqHHKH c HenpepbtBHbtM perynHpoBaHHeM roKa HMercT BecbMa

nn3xnfi KI],II. O6rrqno npHMeHqDTCr HMnyJrbcHbre HcroqHHKH ToKa. Ertln rcnrtraHst
K,nloqeBofi s IIIHM HCTOTTHUKH TOKa (pEC. 3, a). HanpnxeHHe, nponopuHoHarbHoe roKy
qepe3 O6MoTKy, C pe3ucropa R nocrynaer Ha KoMnaparop K, rAe cpaBHxBaercq c
onopHbrM.
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PHc. I' oyHkr{HoHarbHaq cxeMa HcroqBHKanuraflHa o6r'.rorox tuA c eopc,pyrorrlHM 3BeHoM (a) }, TH[oBa,
oopMa [Mnyrbca roxa s oduorxe llJA (d)

:#";iO"urrrorpaMM6r 
rol(oB H HarpsxeHHn B cxeMe HcroqHilxa r|H"ra{Hr o6vorox IIA c eopcHpyroutHM

/r, /p- rox 3anycxa 0a3H H Tox 3anyc(a Qopcxposawua, AUgr - MrHoBeHHoe HanpexeHHe Ha o6uorre,
Iy- roxu n o6norxe, oflTxMarbHbrft (opt) u npa ny;reaov tpopcHpyouleM HanpsxeHHr (Ur = 0)

CurHan c BblxoAa KoMnaparopa nocrynaer Ha ycrpolicrBo ynpaBleH9-s cHrroBbrM
KnroqoM y, Koropoe Soprunpyer HMnyJrbcbr 6asoeoro roKa Arfl cnJloBoro rpaH3HC-
ropa yT1 corJracHo KntoqeBofr utru lll4M eopr,,re c-raluJtasa:J;HH roKa (pytc. 4, o- b.tlacrora cneAoBaHHt HMnyJIbcoB Ann odevx Sopru cra6r nH3aLluH 6rua osr6pana a
AHana3OHe 20-50 KI-q. OrNae.{eHo, qTO Qopva rOK& 11 MTHOBeHH9TO LUn n Sqqex-
rhBHoro HanpqxeHHx AUr6q Ha o6Morke llJ,I| npaxrnr{ecKr coorBercrByror onrg-
varsnovy [1, 21.

EstaN paccvorpeHbl raKxe ycoBeprxeHcrBoBaHHbre KJ1|oqeBaq u lllYlM cxeMbr (cM
pr4c. 3, 61. vx orrxr{He or npeAbrAyrrlxx HMnyJr[,cHbrx cra6uarsaropoB roKa saK-
roqae'rcq B ToM, r.rro HMnyJ1r,cHas r.Ienb KoMnaparop - ycrpor?crBo ynpaBneHHe -rpaHsHC'rop 142 pa6oraer ro.rrbKo B MoMeHr @OpcupoeaHH.q (cM. puc.4, r). 3a cqer
3THx hsMeHeHrfi y4anocrJ noBbrcuTb KIIA xa 15-20r( . orveqeno, vro e@QexrHBHOCrb
hMny.nbcHblx Hcrot{HHI(oB ToKa oxa3brBaercq reM Bbr[Je, qeM srrue co6crBeHHae
t4HAyKTHBHOCTb H, OCO6eHHo, AO6pOTHocrb o6uorox llJA. Ha6"rrroAaJrocb 3HaltHre.nbHoe
(B 2-2,5 pa3a) yBe"rrnqeHue Kpyrrqero MoMeHTa npx npeAenbHoltr nacnoprHori
nplreMHCTocrr4, MaKCHMaJtbHa_fl CKOpOCTb BpaueHHr Ha XOnOCTOM xOAy BO3pOCna Ha
20-30%. Cxevut HMnynbcHbrx Hcrot{HHKoB o6ecnequBapr Bo3MoxHocrb noAkno-
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PHc. 3. OyHxqHoHaJIbHtle cxeMbr HMnynbcHblx HcroqHHkoB ToKa Nts turanus lll[
K - xoMnaparop, y - cxeMa ynpaEreHHq

Pxc. ,1.'O;r-Ix;rnorpaMMbl ror(oB H HanpgxeHHff B cxeMax HMnyJIbcHbtx HcroqHHI(oB roxa, AUg; 6U:Q

MrHoBeHHoe H oQoexrHBHoe HanpsxeHHe Ha odMorKe [lIA

qeHhq pa3ngqHblx THnOB LIJA, nO:sOJr.tllOT IerKO H3MeH.sTb pexyM pa6Orsl IIJA tc

noMoulblo H3MeHeHHfl [opofa KoMnapaTopa), HMeIoT HH3Kylo pacceHBaeMyp Molq-

HOCTb. HeAOCrarxaMH HMnynbCHblx xCTOqHHKOB TOKa flB1fleTgfl Hx TpOMO3AKOCTb h

cJTOxHOCTb HaCTpOfiKlr. IIoSrOr',ly HC1OJIb3OBITHHe Hx AnrI ynpaBJlenu's tll! npeACTaB-

neeT1s UeneCOO6pa3HbtM TOJIL.KO B Tex C71yqa51x, KOrAa npeA'bcBnqIOTCq BblcOKHe

rpe6oBaHHs K KpyrqlqeMy MoMeHTy H npHeMHcrocrH'
,{lr peueHE.s 6oJrblrrl,tHcTBa 3aAaq acTponpH6opocTpoeHH-q, rAe HeT xecTKhx.

rpe6OeaHrrZ K MOTOpHbTM xapa<TepHCTHI(aM, HaMfi pa3pa6oran AocTaToqHo npocToil

nrunyrucHsrfi scroqnsx nHraHHt o6MoroK IUA (puc 5). Hs coo6paxeHHi ynpoueHHe

cxer,rrr 6urlo peueno orKa3i[Tbc.s or xecrKofi cra1tna3auHH ToKa. oAHaKo eQQex-

THBHOCTb npeAngxeHHOfi CxeMbt OCTaJ'laCb AOCTaTOqHO BbICOKOfi' HC1Oqnux nOCTpO-

eH no npHHIInny npocToro HFr[yJlbcHoro KoMM]rraTopa Ha cHnoBoM Me3a-SnHTax-

cr4aJrbHoM TpaH3HcTope KT819l-, xapaKTepH3yprqgMcs BblcoKHM 6srcrpo4eficrBHeM H

HH3KHM HanpflxeHgeM HaCbluIeHnfl. CxeMa QOpr"rupoaaHHs OTnHpalo111ero TOKa Cr'IIO-

Boro rpaH3Hcropa co6paHa Ha rpaH3Hcropax w2,W3 r.r Qopvrlpyer ornHbalouHe

HMnyJrbgbt C AJTHTeJIbHOCTbIO QpOnrOa He xyxe 0,3 rurC. CxeMa OOpMHpoBaHhtl

3anHpabrrlero roKa, nocrpoeHEae Ha rpaH3ugropax w4,w5, npeAHa3HaLleta Ane

npuHyAHTenbHoro paccacbrBaHnn 3apeAa, HaKonIeHHoro e 6ase cHrloBofo TpaH3HC-

rOpa BO BpeMfl Hagbll{eHHO;O CfCTOIIHH fl. Anfl HCK"[]OqeHH-tl BO3M6XHOCTH IaBHHHOTo

npO6Ofl nepexO.qa 6aSa-evrrrep cH10865,0 TpaH3HcTOpa HanpltxeHhe paccacblBaHHlt

cnraxeHo Ao 2-3 B. B raxor"r BKrlnqeHHH TpaH3Hcrop KT819f o6ecneqHaaer nph

pa66Te Ha r{HcTo OMHqecgylo Harpy3xy C HanprxeHVeM?4 B n rgxot"r Ao 3 A AnH-

TeJrbHocTb QponrOn He xyxe 0,4-0,6 MKc. Ant4 pa3rpy3l(I4 chnoBoro TpaH3hcropa B

MOMeHT pa3pbrBa roKa npHMeHeH ToKoorBoA Ha 3neMeHTax cl,R5,vDz.
c nprneHenHeM ToKoorBoAa yAa.[oc[, cHH3HTb MOIIIHOCTb, pacceHBaeMylo cH.IloBblM
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PHc. 5' npHHqHnHarbHaI-_9x9[a HMnynb6Horo Hcros,Hka nHraH* UJA. DDI - K155nHr, DDz -Kl55.IlA13, wl,w4 - KT3618; rrz - KT3r56 ,vn - KTSlsF, v'rs -KTBt4t,116 - KT8l9F ,vot,voz -KA2I3A

TpaH3HCTOpOM, H 3HaqHTenbHO CHH3i4TL BeposTHOCTt BoSHHKHO.BeHH.fl ,roprrnOaO
npo6oa B HeM. Btt"no orr'reqeHo, qro sQQexraenocrb roKoorBoAa B 3HaqHTe.nbHo.fr
cTeneHH 3aBr,lcHT or co6crBeHHofr HH,qyKTHBHOCTH eMKOCTH cl r,r pe},rCrOpa R5,
no3ToMy npHMeHeHHe BbrcoKoHHAyxrHBHhrx pe3HcropoB (HanpHMep npoBororrHbtx) h
eMKocreB, He paccqHTaHHbrx Ha nponycKaHHe 6onbruofi peaKrHBHori MoulHocrH (Han-
pr,rMep TI4rra KM), pe3KO CHHxaeT [oJrOxHrerbHbrfr s$Sexr or npHMeHeHHe roKoor-
BoAa..AHoA VDI ueo6xoAuM Ats. saMbrKaHr4r roKa B o6MorKe tlJA na neproA, KorAa
cuaosol? rpaHaHcrop 3aKpbrr. ,Il-aa yayuruerll,ls KII.[ MoxHo peKoMeHAoBarb npHMe-
HeHHe B grori LIenH AHoAa c 6apuepoM llJorrxr, HanpuMep Knz19B. Ynpae.nenne
KoMMyraropoM ocyulecrBjreerce or reHeparopa c nepeMeHHofi AnHTenbHocrbto h
qacTorofi cJreAoBaHH, HM[yJrbcoB G, ,-rro no3BoJr.fler nJTaBHo perynHpoBarb roK B
o6rr.rorxe [U.{ r uupoxHx flpeAenax. I-eHeparop Moxer 6rrrs nocrpoeH Ha uuQpoesrx
MHKpocxeMax, HanpuMep, KI55,IIH1, KI55/1A3, KI55Af3. Cxeva 6uaa scnurana coB-
MecrHo c ABHrarenrvr ,IIBIIJ-S0 u lilAP-721 . flapaJrneJrbHo HcnbrrbrBaracb cxeMa,
peKoMeHAoBaHHa.s 3itBoAoM-H3roroBHTeJrepr. Orueqeno yBeJrHqeHHe Kpyrqulero Mo-
MeHra (pHc. 6) H npHeMHcrocrx (pxc. 7).

HeAocrarxoM npeAnoxeHHofi cxeMbr, KaK H HeAocTarKoM Bcex HMnyJrbcHbtx
ycrporicrB, -flBJrrerc.fl Heo6xoAHMocrb 3r(paHupoBKH, so Hs6exaHre noMex, ToKo-
HecyqHx xa6elefi, ocoder-rHo B cnyqa.flx, KorAa tlJA HaxoAurcn Ha 3HarlHrerbHoM
YAAIEHHH OT HCTOT,IHI4KA NUIAHHr O6MOTOK, KPOVC TOTO, NPH YBEIhqEHHh AJIHHbI
xa6enn 3HaqraTeJrbHo yxyAuarorc, napaMerpbl crcreMbr HcroqHHK - lUA. BaHAy :ro-
ro cJleAyer BcqI{ecKH yMeHbuarb AnHHy xa6enefr, coeAHHqrcr{nx IIJ,II c HcroqHHKoM
ero nHTaHHa. HvnylucHbte noMexH, co3,qaBaeMbre cxeMofr no nHTaHHo, KaHany
KAMAK H Ap., BecbMa He3HaqxTerrbHbt H cneuHaJrbHbrx cpeAcrB 3auIHTbr ne rpe6yror.

h3secrHo, r{To Bo MHorI4x 3aAaqax acrponpn6opocrpoeHHs rpe6yerca o6ecneqhrb
6rrcrpyro ocreHoBKy poropa Alrrarern. Or garrensHocru ApoxaHHr (nepexoAHbrx
npoueccoB) poropa SaBHcHT, B qacrHocrH, 6ucrpo4eficrBHe MenKoAHcKperHbrx npH-
BoAoB, HanpaMep cxaHepoB, Qororu4upyolrlHx cncreu u Ap. C (eauro oflpeAene-
HHlt BpeMeHH flepexoAnbrx npoueccoR 6bun HccJreAoBiIHbr ABa rr4na uaroBbrx
4anrareaefi - ABIX n IIIAP. Hccaegonanu.fl npoBoArJ'rr4cb no cneAyrou{efi MeroAHKe.
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Pgc, 6.3aBHcHMocrb crarHqecroro MoMe-rra (xpHBa, 3) x AuxavHqecxoro MoMeHTa (, - TpaAHIIHoHHaS
cxeMa ynpaBJrenr'ts,2 - HMnyrbcHag cxeMa) ABurareJrc ABIU-50 or norpe6lrevoro roxa. flpxeMxcrocrb

AJI, xpfiBux l, 2 - 500 uar/c
PHc. 7, 3aBxcrMocrb AxHaMHqecxoro MoMeHTa or [pfieMncrocrx

Kpraue: I - Atrs ABHrareJIe ABIII-50 c HMnyJIbcHoR cxeMofi ynpaBneHHe, 2 - ABIU-5o c

eaJI[r{HoHHoR cxeMon {rox oouorox rTpx 3ToM l,2|l, 3 - l.lJAP-721 c HMnyrbcHofi cxeMon, 4- c
TpatrHrIHoHHofi cxeMofi (rox o6uorox npH 3ToM 2,25 A)

Ha ocr ularoBoro ABHrare.rr.s Hacaxr4BaJ,rcq ManoHHepLlHoHHbtti TaxoAarqHK, Hanpq-

xeHne C KOTOpOTO Ha6nnAanogb Ha oCI-lHJInorpaSe. B peSyasrare HcCIeAoBaHtz,h

6trro o6HapyxeHo qro AIHrenbH )Crb nepexoAHblx npoqeccoB y ABrraren, ABIIJ xax

MHHHMyM a 10 pas HHxe, uer.,r y IIJ,{P v He npeBbllxaer 10 MKc. OrMetleHo raKxe, qro c
yBe.nHqeHHeM Harpy3KH ria Bany tllA AnrareluHocrb nepexoAHbrx npoueccoB y ABIJ
yMeHbu.raercJd 3HaqrrreJrbHo pe3qe, qeM y llIAP, n npH nacnoprHoM MoMeHTe (60 H ' cM)
yxe He npeBbruraer 3 vxc. Taxypr o6pa3oM, MoxHo 3aKnELrHTb, r{To npH Hcno.nb-
30BaHHH B MeJrKOAHCKperHbrx 5sr<:rpoAericrByror{hx cHcreMax ABHrarenefi ABlll
MO)(HO AO6UTbCr 3HaqHTe.rrbHO 6oJree BbTCOKHX XapaKTepHCTHK, qeM npH npHMeHeHHH
UJAP.

Ylcnwrar.us Ha roqHocrb orpa6orKr oAHoro wata v BocnpoH3BoAHMocrb noJro-
xeHH.q poropa npH npon3BorrbHoM rrHc.[e o6oporoB IIJA npoBoAHJtrlcb no cneAy]ouefi
MeroAHKe. [Jarossrfr ABr4rarenb c noMoqbro MHxpoMerpHqecKoro BHHTa noBopaqHBan
nnocKoe 3epKano Ha HeKoropbrfr yro.rl. MexaHHsr',r noBopora 3epKana cKoHCTpyhpoBaH
raKHM o6pasor'r, qro oHo npaKTHqecKn 6es nroQra Moxer nepeMel{arbc.q B HeKoropttx
npeAenax. Ha sepxaao noA yrnoM HanpaBrqrcq ryq na3epa, a orpaxeHHblfr nyq Ha

paccToqHHH HecKoJrbKHx MeTpcrB paccMaTpHBaJrcs Ha SKpaHe. llonopoT 3epKana
Bbr3btBaer cMerrleHHe nyqa Ha HeKoropoe paccro.flHHe. Ecnn uaroBbrli ABI4raTe.[b
noBopaqHBaeT 3epKaJro Ha 3aAaHHoe qHcno uaroB B oIHy cTopoHy, a 3aTeM Bo3B-
paulaeT ero B 3To xe nonoxeHH€, To no cMerrleHHp nrTHa Ha 3KpaHe oT HaqarlbHoro
noJroxeHH.g Mbr MoxeM cyAHTb o Tor{HocTH BocnpoH3BeAeHH.fl noJloxeHHs 3epKana, a

3HAqHT H O TOI{HOCTH OTPA6OTKH UAI'OB ABH|ATE.IIEM.
Taxue r4cnbrraHnq npoBoAlrnHcb npx noAaqe Ha IUA oAr{oro HMnyJlbca u+ ntAM-

nynbcoB. B pesyarrare BbtlcHHrocl, tITo oun6xa orpa6orxu Kax oAHoro uara, TaK u
cepurtr uaroB cocraBlrqer +3' anr{ ABIU-SO. Kax u c..iteAoBaJlo oxuAarb, Bocnpou3-
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BoA['tMOCTb nOrOxeHH' 3epKana Bo BceM AHana3OHe yrnoB ocraBanacb oqeHb
BbrcoKori H rre npeBb[uaIa ToLrHocTH yCTaHOBKH OAHOfO uara.

llonyrno noATBepAHJrHcr, paHee noryLreHHbte pe3yJrbrarbr o roM, Lrro MexaHH-
qeckHe nepexoAHbre npoqeccbr poropa y ABHrare.nefi ABIU Ha nop_qAoK HHxe, qeM y
cTapbtx THnoB ABHfaTenefi .

Ocnosrrrle pe3ynhrarr,r

1. HccaeAoeaH pflr cxeM, npeAHa3HaqeHHbrx Ans ynpaBneHH-fl uaroBbrM npHBoAoM.
IloxagaHo, qro cxeMa c npHMeHeHHeM HcrorrHHKa roKa no3BoJr.ser na 15-20X noBbr-
curs KI1! cxeMbr, yBerHqHrb KpyrqulHrl MoMeHr ABHrarerl a z-z,s pa3a H noBbtcyrb
cKopocTr, BpauleHr4q go 30ii, no cpaBHeHHo c rHnoBbrMH cxeMaMr4.

2. Paspa6oraHa yHHBepcalrb*afl cxeMa ynpaBneHH.fl luA, nosaolqoqa-s, npH orHo-
cHTeJIbHo He6onbuloli cronMocrl4 o6opy4oranrq, ynpaBrerb HecxoJrbKHM THnaMH
uaroBblx 4ourare.nefi. 3ra cxeva, no cpaBHeHHto c H3BecrHblMH, rlo3Bo.nrer yBerHr.tHTb
6onee qeM B 1,5 pasa MoMeFrr Harpy3ku Ha Bany ABlrarer.u H noBbrcHTb nphe-
MHcrocrb na 20ig. Kpove roro, 3ra cxeMa HMeer 6onee srrcoxNfi KII! u ne rpe6yer
BBeAeHHS AOnO.IIHHTeJIbHbIX HCTOqHHKOB n4ral/.He 14 TOKOOTpaHHqHBam[lHX pe3HC-
ropoB.

3. HccaeAoBaHbt HecI(oJ{bKo runoB ABnrareneu c LleJrbro onpeAeneHHq ypoBHt
MexaHHqecxHx nepexoAHblx npoqeccoe. YcraHoBJreHo, r{To y ABHrareJref c BoJtHo-
BbrM peAyKTopoM rHna IBIII nepexoAHb(e npoqeccbr Ha nop.qAoK MeHtiure, qeM y paHee
paspa6oranH btx ABr4 rarereItr.

4. onpe4e"leHa roLrHocrn orpa6orxx oAHoro uara H HccneAoBaHa Boc[poH3-
BoAHMocrb nolloxeHH.s poropa pa3Hbtx rr,rnoB 4aurareaefi. Ilorpeuruocrl orpa6orxn
ruara A.rr.s gnrrareaei IBIII ne npeBbruraer +3'npr.r [rare, paBHov 0,45".

Taxlpt o6pasorur, B pe3y"[brare npoBeAeHHbrx HccneAoBaHHfi MoxHo cAenarb 3aK-
nnt{eHHe o roM, qro cep}4q gnnrarelefi rnna ABIU c parpa6oraHHo}i cxeMofr ynpaB_
JleHHe Moxer ycnerxHo npr4MeH-8TbCA AJrfl perxeHr4fl prAa 3aAaq B acrponph-
6opocrpoenul. IlolyueHHbre HaMH BbrBoAbr Moryr 6srrn nonerHbr npu co3AaHVh
ynpaBnqeMbrx or 3BM rerecKonoB, paspa6orxe cucreM cKaHHpoBaHufl v1 B peueHhH
Apyrnx 3aAaq, r4e rpe6yrcrcr{ npeuH3HoHHbre MexaHH qecKHe nepeMeuleHH.fl .

Anroprr HcKpeHHe npu3Harenbnlt A.<0. "tlaryrnny sa paspa6orr(y MexaHHqecKHx
KoHcrpyKuHr, M.n. ,Ilnvopenxo N o.H. MaxuHy 3a H3roroBlreHHe 3.rreKTpoHHbrx cxeM.
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I{H@OPMAII[,Ifl

Coneulanue no crlerTlloQororvrerpIrH
n Qotonaerpnu 3Be3A

C 16 no 20 oxra6pa 1989 r. a Kprrrrlcxofi acrpotpusnvecKol? o6cepaaropHH npoxo-
AHno uecToe CoBeIIIaHHe pa6Ormtr rpynnH "Cnexrpo$OToMeTpyqegxue u SOrover-
pHqecKHe craHAaprbt H karaJrora", opraHn3oBaHHofi g 1983 r. B coBeqaHnH yqacrBo-
BaJro oKoJro 30 r{erosex H3 14 HayqHbrx ytrpexAenlull v1 BY3os. 6uao sacayuaHo }4

o6cyx,qeno 18 AoknaAoB H COo6UIeHHft, xoroprre no reMarHKe MoxHo pasAenHTb Ha

qerbrpe rpynnbl.
Ilepaan rpynna - ero AoKJra,qH H coadaleHHfl, nocB.nueHHble HadrrcAeHHeM tto

KaraJroxHbIM nporpaMMaM H Ha(npAeHHflM CraHAaproB.
1. AoKnaA .n.H. KnseesoA "AccneAoBaHHe cr.rcreMbl craHAaproB A.nua-Arsncxoro

CnexrpOQOrOMeTpI,tqeCKOrO KaTanora". B Het',t nOABeAeHbl HTOrH MHOTOJIeTHHx

HaFnoAeHHfi pacrpeAeneHnfl 3HeprHH B cneKrpax BAri, ^yOri, BTau, al-eo, r1UMa, ctAql
r cr.Peg, Koropbte BMecre c crl-yr rcnoJrb3oBarHcb KaK nepBHqHble sBe3AHble craHAaprbl.
c HOSrrr\, pacnpeAeneHueM 3HeprHH, nonyqeHHblM Ha ocHoBaHHH MHOTOT{HCJIeHHbIX

nptaniOx OTI,tx 3Be3A K paHee I4CCJIe.qOBaHnOfi ctlyr, a TaKxe HenOCpeACTBeHHblx

np1B-fl3oK K JraMnaM, orxanr6poaannuM no rocyAapcrBeHHbtM STautoHaM, cncreMa
Ha3BaHHbrx gBe3A-craHAaproB $orouerprvecxu 6oaee oAHopoAHa LIeM c npexHHMH

,(iIHHbrMH: 3aMeHa npHBfl3KH npOrpaMMHOfr SeeSgut x ctlyr Ha npHBr3Ky x nrO6oft

4pyrofi craHAaprHoli 3Be3Ae H3MeHqer pe3ynbrar He 6onee LIeM Ha Zi(, ror[a xax
paHbure u3MeHeHHt AOXOAH1H AO 42. Cpegnra KBa.qpaTHqHas our6xa (CKO)

MOHOxpOMaTHqeCKHx OCBeuIeHlOCTefi e au4uuOfr O6naCTH COCTaBIqeT B CpeAHeM

1 ,Z% , 3a HCKIIoqeHHer'l lOri ra IIJMa, y Koropblx oHa paBHa Z% ; B Y@ O6nacrH CKO y

BCex 3Be3A 2,52. (crcAA He BXOAAT nOrpeUHOCTb Ka.IIH6poBKI4 JIaMn B MeTpono-

rH qecxHx yt{pexAeHHJilx. )

2. AoKraE E.H. l-aren-Topn, cAeaaHHbtE oT HMeHH 18 nyrxoeckHx aBrOpoB,
"KararOr a6COIIOTHOTO paCnpeAeJIeHHt 3HeprHH B CneKTpax 3Be3A B A6rrac"rA

3100-10800 A". Err.na 4aua nHipc'pMaUHfl o MeroAHKe H pe3yJlbrarax HccJreAoBanug 63

3BesA c V < 4-,0, npoBeAeHHoro Ha Apaparcxofr craHI-lHH I-AO AH CCCP' CKO

cocraBrqer t,sx B o?r""i, 4000-9000 A, l-sr s o6aacrlt 3100-4000 Lnzx npn

\ > 9000 A. Ta6lnq"r cneKrpaJrbHbrx nJrornocrefi snepreruqecKux ocBel{eHHocrefr or
hccJreAoBaHHbtx 3Be3A AenoHHpoBauu e BHHhTH 19.09.88, N'g 7021-B88'

ll. nnqopr'raqus A.B. Mnponcoa 
^o6 

oxourransn na Tgnl-IuaHbcKofi cTaHuHH I-AHIIJ

,abrrtoaerrr Bcex 3Be3A c V <'7^,2 u 6 > -14" (oKono 15 rtrc' od-beKroB) B cHCreMe

WBVR. Hornaa o6pa6orxa Ha6-lpAeHlrfi 6yAer 3aBeplxeHa K KoHUy 1989 r., Kara.nor

3ANHCAH HA MATHI4THOfi NEHTE.

4. Aoxta1 B.l-. MouxaleBa, COBMecTnrtfi c A.B. KycannHblM H A.B. Mt4pOHonstv

(TqHr,-uaHbcKa, craHqHg I-AHIII) "Hcc.[eAosaHHe Ha nepeMeHHocrb rpynnbl 3Be3A -
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nepBr,rr{Hbrx craHAaproB $ororrerpnqecKofi cucreMbr WBVR". Pequ ula o6 oxsa-
rusatou1efi Bcro Aocrynnyn o6nacrn nedecnofi cQepH cerKe craHAaproB. Peayruraru
[epBoHaq&[raux na6lpAeHHfi 3THx 3BegA, BbrnoJrHeHHHx s 1977-1980 rr., ony6anxo-
BaHH (Acrpon. (rapxyaxp, 1984, N 1351; Asrophys. Space Sci, 1985, Y. lIJ..P.29l-32il.
Ilobropnue Ha6rIoAeHHfl prAa craHAaproB 1988-1989 rr. noxa3aJrr,t, r{ro BxoAflrrlue B

r,rx rrncro 3Be3Abr HD 22ll42n HD 221829 nepeuennu. flepaar orHocurc.H x runy 6
UIHra, nepnoA P = V,07, aMnnn'ryAa LV = U'',022, y eropoft no rpeMcraM orAeJrbHbrM
na6anAenn.au naftAeHrr P =0d,4563 u aunturyga 0.,020, oAHHaKoBaq Bo Bcex
noJrocax cucreMbr WBVR.

5. HnQopr'raur.r.s I-.H. Knuepz4se o Qoror"rerpnqecKnx UBV-nadnoAeHVex oKoJlono-
nrpHbrx 3Be3A B A6acryuaucxofi o6cepnaropHH. Ars 55 3BesA BbrnoJrneHo oxono 700
na6apAennrl; M€ToAoM 8.6. HnxonoBa nonyqeHbr 3HaqeHHr $axropa gKcTHHKUHH.

3axanqnraerca o6pa6orxa na6lpAeHufi .

6. Hn$opuaqur E.B. Py6aH o nporpah{Me cnexrpo$oroMerpuqecxnx pa6or n I-AO
AH CCCP. Kpoue npoAo.IrxeHrc co6crsennrrx na6apAer,vtlt, npeAnonaraercr npHB-
neqeHHe nnTepaT)rpHbrx AaHHbrx H BbrBeAeHHe cneKTposHepreTHqecKHx KpHBbrX, npH-
BeAeHHbrx x eArnofi SHepreTHqecxofi uxale B IrrHpoKoM cneKTpaJrbHoM AHana3oHe,
Bkrror{afl paKerHbrfi ylurpaSuoler n l.{K-o6aacrl.

Bropan rp yn n a Ao KJr aIIo B - an n a parypH o - Merolqq q ecKH e
1. 8.14. bypnauen coBMecrHo c 6.A. BypHaureBori, H.H. MepxyaoBorl lr ,11.il. Mernx

npreAcraBl,tnu AoKJraA "Ertcrprre H3MeHeHr,rr aruocQepnoE gxcrnuxqnH. OAHoepe-
MeHHbre na6lrc4enna aruocSepHofi npospaunocrn Ha pa3Hbrx reJ,recKonax". Bsr.nn
EpoAeMoHcrpnpoBaHbr Kpr4Bbre 3aBncnMocreli Qaxropa 3KcTHHKTIHH or BpeMeHH,
noryqeHHbre B oAHo t. To xe BpeMr Ha AByx HJrH Tpex reJrecKonax. Kpratre xoporuo
co4nacylorc.fl, y HHx coB[aAaer 6oauunHcrgo orAe.rrbHbrx Aerarefi, coorBercrBytoutrx
noMyTHeHHrM 14 npor{cHeHH.AM arr'loc$epu, qro HecoMHeHHo cBHAereJrbcTByer o
peanbHocrn H3MeHeHHfi xoaQSnqneHTa npo3paqHocru c aMnnHTyAoil g Hecxo-rruxo
nporleHToB H xapaKTepHbrM BpeMeHeu3-T unn. 3rn xole6aunr, Ha6npAaeMbte Aaxe
B coBeplrleHno deso6aar.rHbre "xoporuHe" HoqH, qBrrrorcq ocHoBHbrM npen.qrcrBHeM
noBr,rueHn.fl ToqH ocru Soro uerpn qecKH x na6lrcAen n fr 3Be3A.

?. 11.M. llJapunona B coo6uleHnr "Mo,qepnla3allvlfl rluQpoaoro rereBH3HoHHoro
cneKrpoMerpa KAO AH CCCP", coBMecrHoM c A.H. A6paMeHKo u B.B. Ilpoxo$ueeori,
orMerHna, qro c aaMeHofr TeJreBH3r4oHHori nepeAaxluleE rpy6xn craJro Bo3MoxHbtM
perrcrpxpoBarb [.r Y@-o6aacrr (Ao \ - 350 nv na venxcxoBoM TeJrecKone). BBeAe-
HHeM cneLIHaIbHOf npH3Mbr HCnpaBJleHbr a6eppaquu HaKJrOHHbrx nyqKOB. TOqnocrs
cnexrpoQoroMerpr4H noBbrrrreHa sa crrer 6oaee npaBHrrbHoro yqera $ona ne6a, on
Tenep b sanhcbrBaer cfl, AJrl' KaxAoro H a6amAeHr4.s 3Be3,qbr.

3. C HarsaHHbrM coo6uleHl4eM TecHo cB.fl3trHo coo6ulenne H.C. lllnrnx, coBMecrHoe c
,rl.M. [Japnnosoft: "Onrtr npltMeHeHua quQpoaoro reJreBn3hoHHoro cneKrpoMerpa
Als a6coarorHofi cneKTpoQorouerpHH 3Be3A". 3anncanrr cneKTpbr HecKoJ'rbKr4x 3BesA

10.-11-, LrJ'reHoB accoqr4arlgH Cyg OB-2. Orpa6orana MeroAHKa cpaBHeHH, cneKrpoB
o6texrog, cHJrbHo pa3rnqarculnxcr no 6aecxy H MeroAHKa a6conrorHofi KanH6poBKh,
OrrpunanrcJ{ nepcneKTHsu a6corrorHorZ cneKTpoQoror',rerprr caa6rrx 3Be3A.

4. 4.V1. lUecronaaoB (ll]eMax14Hcxa.q AO AH AsCCP) paccxa3alru o MoAepHH3aqHh 3Be-
3AHoro cneKTpoMerpa. l'lcno;lr3oBaH MoHoxpoMarop Cefia-HaunoKa, AJrfl, [oBopora
perxerxr4 npi4MeHeH uaroerr* ABurareJrb IllA7ll, or.naxen 6lox ynpaaretue ero pa-
6orori.

5. K.A. Eypaoe-Bacr,rrbeB u IO.E. Marsees (fAO AH yCCP) npeAcraBrJt[4 AoK.na,q
"A6coarorHar xanu6poeKa cneKrpa corrrrra B o6nacru 300-690 nu. Ha6arc4eunr
1988-1989 rr." Ha6lroAerrr4fl npoBoAnxrrcb Ha craHrtrHu Tepcxoa (3100 r"r HaI y.M.)
IIocpeAcrBoM ropI,t30HTaJrbHoro coJrHeqHoro reJrecKorra c SorooleKTpHqecKofi
perr4crparlueE cneKTpa npu HeilocpeAcrBeHHoM BBeAeHITH na6.nro4aeusrx BeJrHqr,rH B
naM.qrb 3BM. 3raloHHbtM Hcroqnlikol.r cJryxHT nolr,@pauoea.s JreHToqHas ,aMna.
Ilpe4ycrrlorpeH KoHTpoJIs cra6ununocru onrr4qecxux csoficrr arr',roc@epbr no MeroAy
B.l-. OeceuxoBa (Ha6roAeHLLfl oxonoco.rlHeqHoro opeona). tlpoee4en rrlarenbHbili



AHAIiU3 MeTOAHqeckHX nOrpeuHOCTeil, B qaCTHOCTH H3-3a He3kBHBa.IIeHrHocrr onru-
qeCKHx nyTef oT COnHUa H OT JIaM[bl: HaJIht{H€ npOXeKTOpHOTO 3epKaJIa B nOC-

J.reAHeM Cnyqae, pa3Hbre yrnbr nrAeH14.ff Ha r.leJrocTaTHbte 3epKana, nonapx3auHoHHble

3oQeKTbt H 'r.n. Ha6noAeHHfl MarGHMaJrbHo aBToMarH3HpoBaHbl, qTo no3Bo,n.fler Kax-

Ar,rli AeHb noJTyqarb H o6pa6arbBarb 6onbuHe MaccuBbt ,qaHHbtx. Ilpe4naprrerbHble
pesynbrarbr Ha6nloAeHHf 1988 u 1989 rr. yAoBnerBopnreJIbIlo couacylorc, c

pe3yJlbraraMu HeKKenq u lladq,a (1984 r.), Ho [oKa3aHO, qTO n yrlrpaQuoleTe
rrocJreAHHe 3aHHxeHbl Ha 4-6X.

6. K r,,reroAnr{ecKHM MoxHo c,Tr{ecrr H AoKJIaAbr H.B. [Jnrrqxu (/lbBoBcKHlt y{vt-
BepcHrer) "Ilpona.nenxe 3QSexra Qop6ca npH Ha6nloA etnflx HcrotlHHxa .IIe6eAu X- i " N

7. h.n. AnApOuosa (OAeccxsri yHHBepcyrer) "Anropl4rMbl H nporpaMMbl A.rle

aHaJrH3a nepeMeHHblx 3Be3A".

Tperuo rpynny cocraB.trflnr ioKna4br, ocodeHHocrbn Ko'ropbtx flBJlsercfl aHalH3
yxe co3AaHH blx KaTalloroB

1. Tax, H.H. I-ayurueBa B coBMe,lrHoM AoKlraAe c A.B. XaprronoaulM "O6beAHHennuti

cnexrpoQoToMerpuqecKHfr Karalor FAHIII-AOHO AH KasCCP: oHitlIH3 180 o6ulnx

3Be3A, npeAnaraeMblx B KaqecTBe BTopHt{Hblx cTaHAapToB" paccKa3ana, qTo w 473

o6rUrax 3Be3A B Ha3eMHbrx kaTaJ,rorax oTO6paHO 180, y xOropblx MoHOxpoMarhqeCKHe

OCBeTTIeHHOCTH, npHBOAHMble B kaTaJlgrax, COrJlaCylOTCs HaHnyqwHM O6pa3OM: B

o6racrH 400-600 HM MaKcHMarjHoe pa3nuqHe He 6onee 5X (a Bo MHorHx cnyqaex
3HaqHTeJrbHO MeHbuIe).3rO SseSgntpa3Hbtx KnaCCOB CV OT 0t,5,qO 5^,5,Ottu AOBOJIbHO

paBHoMepHo pacnpeAe.rreHbr no He6y H Moryr 6rtru rcnolb3oBaHbt B KaqecrBe cerKh

t.a.rAapro". A.n.s t,tnorrx H3 HHx H.H. fryuIHeBa onpeAenuna Trq u lg g.

z. A.8.,{parynoea B coo6uIeHHH "3aBr4cHMOCrb BO3pacr-Mera.rIHqHOCrb Ane pac-

CeqHHblx CxOnlenuft H AHHaMHqeCKHx rpynn", COBMeCTHOM C ,fl.B. KOpOrrxO* N

H.C. KoruapoBbrM, paccKa3ilJra o MeTOAe nOCTpOeHH.B Ha3BaHHblx saBHcHMocrefr h

npHBeJra HeKoropble BblBoAbl H3 HHX:

a) pas6p6g MSTaIIHI{HOc-eil Ar-n rpynn AarlHoro Bo3pacra 6oruue B crapblx
rpynnax H MeHbue B MoJIOAbIX,

6) ssesItr OAHHaKoBofr Mera.rJ,Elr{HocrH oxBarbrBarcr uHpoKHfr AI4ana3oH Bo3pacroB.

3rn O6croqTe.rrbcTBa HHTepnpeTHpyrOTCc KaK CBHAeTeJIbCTBO HeOAHopOAHocTh

Mex3Be34Hortr cpegsr B 3noxy o5pasonannr{ crapbtx 3Be3A H o nocreneHHoM nepe-
MeBHBaHH14 ee co BpeMeHeM.

3. B.n. Mepexun (l-hno) B AoxnaAe "Bera. AnanH3 AaHHblx Hadil]r.Ae{Hil" orMerHrl
pqA npoTHBopeqHtr, no ero MHeHHlo HMenuIHx MecTo B HHTepnpeTar4vvt pa3.I[HqHblx

Ha6ntOAeHHfi BerH (reMnepaTypa, Cnel(TpanbHblli Kracc, noKa3aTe.nu IIBeTa H T A ),

o6paTHB BHI,tMaHHe, qro Bera HeyAo6Ha KaK ocHoBHofr 3Be3AHbrfi CTaHAapT.

K aeraeprort rpynne orHoc.arcfl ABe noApo6aure r.rx@opMaLlrtet o noe3AKax 3a

rpaHur{}: A.A. ApxapoBa 06 3KcneAtLlrlvl fAO AH CCCP u fAO AH YCCP s 6oJtt4sHto h

H.H. I-nyurneBoltr o noe3Axe e HrarHlo no npHrJIaueHHrc npoQ"rl E llacNHerrh (MH-

J1 alcKvlit yH Lr Bepcu Ter). B ce A oxJlaAbl ox x B.IIeH H o o6cyxAaJI H cb.

coseuahge oAo6p6no npoBeqeHHyro B o6cepBaropgflx pa6ory H noAqepgHyro,
qro BbrnorrHeH14e KarilJroxHbrx cneKTpo0oroMerpHqeckHx r SorolterpHtlecKH x

nporpaMM H cosAaHHe HaAexHt,rx 3Be3AHbrx craHAap'IoB npoAonxaer 6blrb BecbMa

aKTyant,HOi 3aAaqefr. Iloryuaeu,re AaHHbte HMePT @yn4arrenranbHblll xapaKTep, a Hx

U"nno"ro 6yAer AoJITO ocTaBaTbC, HenpexoAqlllefi, npHqeM Kax Arrs CO6cTBeHHo

acrpo6Hs6Kr1, TaK v Anr peueHr{fl pa3rurlHbrx npHK.IIaAHblx 3aAaq. B ca.ssl4 c 3T}4M, a

raKxe HMeq B BHAy HaK6n.neEHbtfi o6CepBaTOpHqMH OnblT H pflA pe3ynbTaroB,

croquhx Ha ypoBHe MHpoBor HayKH, coBerrlaHHe orMernJ'to, qro npo6neMy "Co3AaHHe

HaAexHbrx cneKTpoooroMerpHq3cKHx u QorotuerpHqecKllx cTaHAapToB H KaraJ'IoroB"

HyxHo paccMaTpHBaTb KaK oJHo H3 BaxHblx H nepcneKTHBHblx HanpaBreHHH

pa3BHTH-q oreqecrBeHHofi acrpoHoMHH Ha 6nuxailwue 10-15 ner.

Ilpeace.aarenb Pa6oqeH rPYn n bl

A.B. XaPntonoa



. XPOHI,IKA

C nnaapn 1989 r. o6cepsaropnt yqacrByer r llporparrue $yn4aMeHTa:rrbHbrx
HccreAoBaHufi llpesn4nyua AH CCCP "HecraqronapHHe npoqeccbt r.t 3Hepro-
BblAeneHI'te KocMHr{ecKHx o6lexros. Koopglrnarno-BpeMeHHoe o6ec[eqeHHe crpaHbt".
Ha xonxypc npoexToB no llporparrar'le 6uao noAaHo l l npegloxennfi, ne Koropbrx Bce
11 nolyvnan QrnancnpoBaHlre. Bcero B nJraH HayqHo-HccJreAoBarenbcxrx pa6or
o6cepnarnri BKJrDtreHo 26 rer'r.

B 1989 r. npoBeAeHo ua6panrae no KoHKypcy 3aBeAypuux aa6oparopurun. 3aae-
Aytoulr.M aa6oparopreft Qnsnxn Colnqa ns6pana AoKrop @nsrxo-uareMarHqecKH x
nayx H.H. Crenangn.

3ane4ylon[.t',r .na6oparopnef, paAnoacrpoHoMnn ns6pan AoKTop er,rsr,rxo-uarerraa-
THqecKHx Hayx A.B. CrenaHoe, a aa6oparopnu raMMa-acrpoHoMHn - Aoxrop ex-
3nxo-MareMarnr{ecxhx nayx A.A, Crenan.su.

B arou roAy B o6cepBarprn npoxoArnn cneAyrouule MeponpHrrHr.
B uapre 6uao nposeAeHo qerBeproe coBerqaHHe npeAcraeHrereft cccp n l-!p no

Bonpocy co3AaHnfl yarrpaSnoleroBoro cneKrpoMer pa An n npoeKra "Cnexrp -A ".
MexgynapoAHoe coBer{anne "Ha6arcAarenbHafl raMMa-acrpoHoM}r, cBexBbtcoKx x

3HeprHfi" cocrosJracb B anpere.
B oxrr6pe npoBeAeHo 6-e coseqaure pa6oveB rpynnbl "CnexrpoeoroMerprqecKhe

u QorouerpHqecKne craHAaprbr ".
CorpyAnuxn o6cepnaropHn npHHHMarH yqacrge n pa6ore pflAa coBer{ann&, xon-

sepeuqufi, c€MHHapoB: ceMHHap-CoBer{aHHe "AcrpoQororpasxr" (pHra); BcecopsHae
rIIKoJra ua6lpAareaefi no Qnsnxe Connqa "eorosaexrpnr{ecrne na6an4enue n rx
o6pa6orra" (Hp(yrcK); coBerrlaHHe "3aegAu c o6oaoqraMu" (JIeHHHrpa4, Ilyaxoeo);
sHMno3HyM "Ilpo6aer'aa nblJrr.r Bo Bcenennofi", flocBerrleHnufi 100-;lerr4r, co AH, pox-
Aeilue aKaAeMnKa B.l-. QecenxoBa (AnMa-Ara); coB€r{aHne pa6ouefi rpynnbr "3aes4nsre
aruocQeprr" (KagaHb); r[Kora CIIA,K "<Dr.rO[xa raJraxrnr" (CAO); ceMHHap pa6g.{efi
rpynnbl "CorHer{Har aKTHBHocrb"; "3eorpqur MarHHTHbrx nolefi aKTHBHbrx o6lacrei
colnqa" (KHeB); HayqHoe coBerrlaHre pa6ouefi rpynnbl "c6op co.nxeqHblx AaHHblx h
nporHosbr colHeqxoft aKTHBHOCTH" (JleuunrpaA); coBerqaHne pa6ovei fpynnbr no
npr6opocrpoeHHp (Aruxa6aA); coBerrlaHue "HecraqnouapHbre flBrelne B recHbrx
ABOfiHbrx CHCTeMaX" (TbrpaBepe); opraHH3aqHoHHoe coBerrlaHHe no na6lroAeHHqNa Hc3
(MocKBa, Acrpoconer AH cccP); "Tperru Epe4nxuncxHe qreHnfl" (,[eHHHrpaA);
co6panue ceKrIHH "Pa4nonalyqeHHe Coanqa" (HHxHHfi HoaropoA); o6ruee co6pinne
coBera "PagroacrpoHoMu.c" npn AH CCCP fflyqnHo) H Apyrnx coBeulaHxfi no HayqHbtM
H HayqHo-opraHr,t3arIHoHH brM BOnpOCaM.

Corpy4nnxn Kpurvrcxofi o6cepaaropnn npHHsJrH yqacrr4e n pa6ore cneAynqrx
MexAyHapoAHblx coBer{aHy,yt h cHM[o3HyMoB, npoxoAHBrrrHx s cccp: cnunosnyu
MAC N'g 138 "coaneqnan @orocsepa: crplKrypa, KoHBeKrrxr{, MarH}rrHbre noJrr" (K}rea);
crlrunosuyna MAC IrF 137 "BcnuxrBarorrlHe 3BegAbr B 3Be3AHbrx cKonJreHnflx, acco-
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q6aqucx H CoJIHeqHOfi OxpeCrlOCru" (BnpaxaH); XXII EBpO[eECKae KoHQepeHUre

MoJro,qblx paAHoacrpoHoMoB (XaJbl(oB).

B lggg r. n o6cepaaropHlo Ha f'a3J,rHr{Hble cpoKH npHesxanH yqeHble H cneuhaJlhcrbl

r43 MHOTHX CTpaH MHpa Ans flp6Be.qeHgfl COsveCrHulx pa6Or u rx O6CyxAeH1g.fl Anfl

Ha6n;gAeHH.s Ha KpynHbtx TeJIeCKOnax, Ha CTaxHpOBKy H AJI' O6MeHa OnblTOM, AJlg

O6UerO O3HaKOMJIeHHa c O6cePBaropuefi, ee o6opyAoRaHHeM, reMaTHKofi t4ccJle-

AOBaHT{fi, Hx p$yJIbTaTaMA H T.[. BCerO 3a rOA [O6btBanO 34 uHOcrpanHbtx yqeHblx'

B vapre An.s O6cyxaeHg51 Of,IaHHga\vYl COBMeCrHblx BHearMog$epHblx HCcneAo-

Ballilt Y@ cnexrpoB 3Be3A o6cepoaropnlo noceruJIH I.' Py6eH H X. BexKep-Pocc (fAP)'

B uae Ant npoAOJIxeHH"fl COBM6CTHbIX pa66r B OficepBaropilu 6qla A' AHraIOea

(qCCP).

C KparKoBpeMeHHbtMH BI,l3I4TavI4 B O6CepBaTOpI414 B Mae nO6blBaII4 X.K. 3ny (Opan-

qHe), x.M. Aurua (Vl1Avlfl), tleHu Llxenu-r{eH, Ban Usrns-cto, t{xan XoH-Ur, Xy flun He,

llln Mefi-TuHr (KHP), Xuuenec Mauce6o A., Maprnnec [IHIIer 8., Merrac "Ilonec A

(HcnaH14r).
3.K. HaaHOsa s A.H. TOr',rOs (HPE) npnesxarlH B Mae-rlOHe An, O6CyxAeHHe pe-

3yJrbraroB pa6or.
B uffire Anfl o6cyx AeHHs pe3ynbTaroB Ha6JInAeHuit Y@ CneKrpoB KoMer B

o6cepaaropuv no6stsar II. @enAvau (CIUA)

Art npOBeAeHHfl COBMeCTHbIX Ha6IlOAeHHfr B HIOJIS Ha I Megqq npr'r6sra B O6cep-

BaropHlo I-. Xaxxe (l-AP).

,[rq sHaxoNlcrBa c o6cepBarf,pvefi A o6cyxAenns BonpocoB corpyAHrqecrBa B

HOne o6gepBaropHro nOceTHJr <p. CanqeC, M. BaCKec, 11. AaunapeC (HcnaHHr).

B aBrycTe-CeHTfl6pe An, npoBe,qeHHfl COBMeCrHblx QOronaerpnvecKHx u noJfie-

p63arlproHHbtx Ha6nrcAetrHIi B o6cepBaropl4H no6blBan II. MoSSar (KaHaAa)

B reqeHre 5 AHefr B ceHTr6pe-oxra6pe B Jra6opaTopuyl paAtoacrpoHoMHh 6ura @ar.'r

Ban TonruaH (KHP) An, o3HaKov.ner.ufl H o6cyxAeHH.fl nJIaHoB corpyAHHqecrBa'
B oxrx6pe c KparKoBpeMeHHbtM BHsHToM 6rr.n X. Aena6yAr'rnsep (OpaHqHr). B

orcra6pe B TeqeHHe HeAeJlH B o6cepBaTopr.[.r 6rrn I. Kpxrcxufr (I{CCP).

n nordpe o6cepBaropnp nocerra T. Monvep.nH (opaHIIH.E) A.nn o6Cyx AelHVfl npo6-

neM aKTr4liHocrh 3Be3A Manoft Maccbl.
B Aexa6pe B rer.reHr,te 10 Anerl B o6cepBaropHH pa6orana H. EopHcoBa (HPE).

B TeqeHHe rOAa Ha pa3JlHqHbte cpoKy A:119- HA(JIfiAgHV1fi HA TeJIeCKOnax 3TlU N

A3T-11 H O6cyxAeHHfl COBMeCrHbtx pa6gr npuesxaJln QnnCxue )r{€Hbl€: O' Brrxy, X'

B1rpranen, c.llun1.3,any/roT9, H. TyOr,annen, M. IloyTanen, H. XyOaernn, "l'1. ErCy.

B reqeHre 1989 r. npoAoJrxaJr o6yqeHHe B acnHpaHrype H. ToMoB (HPE).

psA corpyAHHKoB o6cepBaropHH Bbre3xaJrH 3.r rpaHHqy Ane yqacrvn B MexAy-

HapoAHbtx coBeulaHHflx, xon@epenqH.sx, cHMno3HyMax, Ane npoBeAeHun coBMecTHblx

pa6or H T.A.
A.B. Epync H A.H. Paqxoscx,,r,i Bbre3xaJIH B luBefrqapHE B anpele AJL npoAon-

xeHur pa6OT nO 3KCnepI,tMeHTy OHP nO np6rpaMr.'re "OO6OC" C qelun npoAo.nxeHHq

orofr pa6orbr A.B. Epync nocerl',II B Mae OpaHuxlo.
B prae B.A. KoroB H A.f. KocoBHqeB npHHqnH yqacrue b pa6ore KoJ'I.IIoKBHyMa MAC

"BHyrpeunee crpoeHue Coanua', Koropoe npoxoAnno Bo OpaHuHH'

B.H. IIpOHux noceTlrJI B Mae PyMblHHIo AJlf yqacrn.c e XXIII coBelqaHHH pa6oqefi

rpyn nbr npeAcTaBHTener coul4anHcTHqecKH x cTpaH no KocMH qecKor (pH3HKe
- -n 

,,one II.[. Ilerpor, A.l-. IUep6aKoB H 14.L1. llponnx 6HIH s Acnaaun v npntnr.vl
yqacrue s 11-fl EupOneficxOfr acTpoHoMlzLlecKofi xonQepenqun. H.C HepHdx Haxo-

AuJrcfl B H1oHe e luselllr1a Eltfr yeacrl, B MexAyHapoAHofi xonSepenqrH "AcreponAbl 
,

KOMeTbt, MeTeopbl"
B Hrcne.II.C..IIro6rar'axoB Bbte3xaJl sCIIJA Ans yqacruq B coBel{aHrau no CaepxLIoBblM

3Be3AaM.
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A.l'. KoCoslaqeB H K.B. IlapueaCxufi 6ut-nu B HtOJIe s nHP AIq [poBeAeHH, IeO-

peTH r{ecKHx r4ccrreAgBaHg fi B O6racrH BH}TpeH Hero CrpOeH H 51 C OJIH IIa.

B reqeHlre Mectqa (MaIl-xloHb) A.E. TapacoB 6bu{ s 9CCP, rAe npoAonxl.n coB-
MecrHyro pa6ory no H3yr{eHHr,O Be 3Be3A.

C.H. fllaqnnAa B HIoHe nocerl.rn HPE Arc npoBeAeHus pa6or no HsyqeHun Ap saesA.

A.B. CrenanoB BbregxaJr B aBrycre B lllBefirlapnro AJII yqacrufl B TperbeM 3aceAaHHh
pa6ouerl rpynnbr Eaponeftcxoro KoMHTera coJIHeqHbtx paAHoacrpoHoMoB.

H.C. CasaHoB B aBrycre 6Hr s HrAepaanAax Ha coBeIIIaHHH "AroMIIble cneKrpbl H

cH Jrbr ocUH Jrn.fl TopoB AJH acrpo$ y.3HKr" .

II.Q. 9yrafinos, T.M. Paqxoscxafl n lO.C. EQur'aoo n cenrn6pe BbtesxaJlH a I-AP Ans
yqacrr, B coBeqaHHH "Ha6ltoAeHrlr H HHrepnperallHe nynbclrpylolllrx 3Be3A".

A.B. Crenanoe, H.C. Hecrepoa 6rrru e KoHrre cenrn6p"a B @UHJTnHAAH Ha coBelcKo-

Quncxou coBerrlaHnH no paAr,toacrpoHoMHH.
A.l-. [{ep6aKoB HaxoAhncr B Qunnnnguvt B reqeHue ARyx Mec.suea {ceurr6pu-

nor6pu) AJr.s [poAonxeHn, coBMecrHbrx pa6or no aKrHBHocrH H MarHerr43My 3Be3A.

B reqenne AByx Mecflrles H.tI. Hexaes 6rrn s APE 4nn npoBeAeHus pa6or no
peMoHTy TeJrecKonoB.

IO.C. ESrar'aoB Bbre3xaJr n oxrr6pe s OIrHr.flHAHto AJrfl coBMecrHbrx @orouerpN-
qecKH x H non.EpH 3ilUH oHHbrx HccJreAoBaHH r, 3Be3A.

P.E. I-epru6epr, H.C. gyraeaa, JI.C. /lp6uuxog, H.C. CasaHos, B.IL MaaaHyurenxo 6rtru
a nor6pe s I-AP Ha coBeulaHrn "l-opnuue xHMHqecKHe neKynspHbte 14 MarHHTHb,e
3Be3Abr".

IO.C. 3ucxl.tr, B.II. Qor'ran HaxoAHJrHcb B TeqeHlie Mecflua (nog6po-rexa6pu) a

kltt guu A.rr.s BbrnoJrHeH[,r J{ coBMecrHbrx pa6or no raMMa-acrpoHoMH H.

A.l-. Kocosl.iqes, A.B. CrenaHog a gexa6pe 6rrrn na Cuunosryve MAC "OcHosHste

nJra3MeHHbre npoqeccbr Ha coJrHue" sHtltrlvu.
B 4exa6pe H.H. ilponux Bbre3xa.[a s CllJA Ha MexAyHapoAHbr]i r(oJrJror(BHyM "Hapnule

lr BsauMoAericrByroqne t anaK-rnrr" .

B.A. Koros, A.I'. KOcosltqeB B AeKa6pe nOCeTHnn fnoHnn AIfl yqacTg, B Mex-
AyHapoAHoM ceMHHape "Ilporpecc B cencMoJlorun co.nHua H sBe3A".

B srOu rOay /1.C. .Iho6r.rnrxOs uH.H. Ilponnx sa$lytTr.ItLt AOI(TOpCKHe AHCCepTaUHH, a

C.H. IllaqnnAa - KaH&vtAarcKylo. noArorosur H npeAcraBHn K 3al{Hre AoKropcKyro
AHccepraunto A.l-. KocosH.{eb.

B rvrae cAaH B ner{arb 83-fr rorvr "H3necrns Kpsrr.acxortr acrpoapa3HqecKofi o6cep-
BaropxH", e 4exa6pe - HacrotIIIHfi, 84-fi rov.
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