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vAK 523.e-,t/8

I6O.MI,IHYTHbIE KOJIEEAHI,Ifl COJIH(A:
HAEJUOIEHVT fl ts7 4_1986 f r-.

B. A. Koror, A. B. T. T. [an

.^Zsnarlrylcr p99y{br.albl Ha6;tro.qeHnrl r;r_o_6_a,rlulrx ocqun,raquii Co,ruua, noJryqeHHbrge 1974-1986 rr. s KAO AH CCCp B reqeHHe 7ll cyr (o6l1ax Arr.iriro.ro +S+S ry.'ararra
AaHHblx tzsr'tepenllti IIoKa3ar'i, qro ocHosHoli nepHoA HH3KoqacrorHslx xo,re6aHl.tit Clrriia 

"pr:

seH 160,0100m (t6). orueqaercfl yAI.iBI.IreJrbHar cra6r.raruocrr $asn eroro xoae6auns ua
npo'rq)KeHl'I[ 6o.nee 4ecnru ler. Benuquua nepHoAa xopomo coorBercrByer neprzoAy l60,0l0lm'(=1), nafiaenHoMy paHee H3 aHa,'u.IBa nperueui.r Haqa,ra coJrHeqHbrx BcnbrrrreK sa 1947-19g0 rr.

Ha6ntoneuua IIoKa3bIBator, q.ro aur,'rHryAa l60m-ocquntr:tqufi cyuecrBeHHo Merrflercfl
KaK B TeqeHr-ie ce3oHa Ha6,nro.qeHHft, raK H or roAa.^K^loAyr-c-peAHeroAoBafl aMfl,lr.rryAa yMeHb-'ilrr.rrracb or 1,2 vlc s 1974-1925 rr. Ao 0,S M/c s 1984-iSgd il. gifi;ururo rpeAro,roxeHHeo cBfl3I'I yNIeHbureHHfl at'1[JII-lTy.qbI c 22-neruuy qLI KJ'roM colneqnofi aKTHBHocrr], rITo ilpeAcraB-
.rqer r.rHrepec 4,ra o6t,rcnenus l60m-nepuoArlqHocrn.

I6O.MINUTES OSCILLATIONS oF THE SUN: OBSERVATIONS IN I974-I986,
by V. A. Kotoa, lTE.Snerwl,r. ,.?sap. observations of global oscillations of the Sun
were carried out in the Crimean Astrophysical Observatory during 711 days (4345 hours in
total) in 1974-1986. These data confirm an existence and dominant character of solar low
frequency oscillations rvith a period of 160.0100m (-t6). Ttre latter exhibits a remarkable
long-time phase stability which appears to be persistent for more than decade. The period
agrees perfectly well with the value 160.0101- (=tt) established earlier from analysis of on-
set times of solar flares observed on the Sun during lg4z-lgg0 interval.

O'bservations shorv that amplitude of the 160-minute oscillation varies significan;y
duringobservational season and also from year to year. The most interesting...rn. to be pro-
gressive decrease of yearly-mean amplitude: from about 1.2 mls in lg74-lg|5 to about
0.3 m/s in 1984-1986' It is suggested that this decrease might be connected with the 22-
year cycle ol solar activity and, therefore, may throw additional light on the nature of 160-
minute periodicity in the Sun.

Ha6,rro4eHIafl rJIo6aJIbHbIx ocuH,'IJIflUt,trl QorocQepbr Co,'rHrIa AH+SepeHUkaJrbHErM
l4^eloAoM Ll , 21 BeAyrcfl B KpbrMy 6onee HJrr.r MeHee c[creMarr.rqecKg HaqprHafl c
1974 r. lnasHsIr,I p$y.IlbraroM LICCJreAoBaHttfr, fl,Baltocb orKpbrrae ocrlgJrJrflul{fi
Co,lHua c [epuoAoM 160t. AHa.rrorprrrHbre pe3yJrbrarbr 6u,nu noryrreHbr 3areM B
FypyrUgUe [3], Crausopae [4], na lOxnor'r no"nroce 3en,urz t5l i o-se T;;pr0
t6l . B KAo no.rryueu rhxxe cpeAHHIi cneKrp MourHocur AoJrronepHoAHbrx ocrlrrJr.
natluir B Ar.ranasoHe [epHoAoB or 110 4o 2[0-, B KoropoM cepurc rrzKoB MoxHo
oroxAecrBuTb c g-MoAaNaz co6crseHHbrx Kore6aHrzrt Co.rruqa [7] .

lloc,re ny6ilvKal\vtv r.rroroB nepBbrx AeBsrrl ner (lgz4-1982 rr.) Ha6rroAegr.rfl
B NOCJICAYIOIIIUC I{ETbIPC rO4A 6bI,'TIZ BbITIO.IHEHbI B TCqEHHE 238 CYr, IITO YBCTHI{I4TO
cyMM ap Hyro npoAo,lx r.rreJr b Hocrb . asnep e nzri 4rzQsepenqu ar'rb Hofi (ueH'rp-xp aft )nyueeorl cKopocrr.{ nor{Tr.r sa 60%. Hosnrft marefria,rr rro3Bo,'rfler yror{HpTb Lr Ao-rIoJIHllTb BbIBoAbI, I{aca}olll,aecq l60t-ocUt4JtJttn\uf:. lloc,te4Hue cotJracHo BCeM'flpeAbrAyirlHM p$yJrbraraM Il-5] xapaKrepr.i3yrorca nepeMeHHocrtrc usuepaenaoft
AMN/'IHTYAbI, YAHBHTEJIbHbIM IIOCTOfl HCTBOM HA'IATIUOII QASU I,T OTCYTCTBACM YAOB-
.IIeTBOp Vre.[t uofi reop errzqecK ofi r.i Hrep IIp eTarla a.



l. Marepnal Ha6nm4euufi

,D,onneponcrae pi3MepeHhf cAe,IIaHbI c noMolIlbio MarHHroIparpa, pexrzvr pa6orrr
xo,roporo 6un I,t3MeHeH AJIf perllCrpallv Iz 4ilQQepeHqaa.lrbHoli (UeHtp-xpan-;
nyveeofi cKopocrr.r QorocQepu BMecro3eeMaHoBcr(oro pacuenJIeHLlfl cneKrpaJIbHoL

nussu l2]l.
B 4auHOIra gKcneplzMeHre, NOrOpuir AIIHTctt yxe 14 JIeT, Il3MepffeTcfl pa3HoCTb

ryqeBbrx cKopocreiA or ueHrpa,rrbHofi (pasrvreporlr 0,66_Po) *py.n"oii soHlt co,IIHerI-

Horo Ar.rcKa H ocray'rbHori xofllrlesoir soHrr AacKa. I4suepeHua BbIrtoJIHflIorcfl IIo

AnHupt Fe I 1,5124 A c ycpe4neHLIeM, KaK npaBLiJIo, 4uQQepeHUIraJIbHoIo cnrHa,la
cKopocru sa KalKAyto MaHyry. .[l,na noc.negyiotl1ell o6pa6orxu AaHHbIe ycpeAHflrcrcs

no $-nauuyrHbtM HHTepBaJIaM BpeMeHa; MeA,iIeHHble TpeHAbl, o6yc,'IoBJIeHHble I4H'

crpyMeHTaJlbHbrMr.r n aruoc$epHbrMLi noMexaMV, I4cKJIIoqalorcfl c noMolllblo [o,'l11-

HOMOB BTopOro nOpsAKa. Cpe,4ueNea,4paruqHOe 3HaqeHlze OCTaTI{OB (H3MepeHI'1fl

MI4Hyc rapa6oaa npu S'-ycieAHeHHLI cocraBJlfer 5,6 u/c AJIfl Bcero l3-lernero
epertaeuH6io paga. Ha6tloAeHrf BblIIo,IIHeHbI B rer{eHlze 7l I cyr (c pas;lauHol In^-
TeJrbHocTblo satttlcar B reI{eHLIe AHE, or 2,33 lo - 12 u) B CyMMe ol(oJlo 4345 u,

unu 52136 rolleK c S*-ycpe4neulrena (ra6,r. 1).

2. luarparttrv.a O-C AJIs neproAa 160*

Cor,racuo nepBbtM ty6Jt17,1at114gra [1, 4, B] roqsoe 3HarIeHHe neplzoAa, - 160,01',
oqeHb 6nHsxo r 1/9 cpeauecoJlHeqHblx cyrox (160,0000'), nosroMy AJIr AoI(a3a-

TeJrbcTBa oTJILtt{Hrt HCTHHHoTo nepIIoAa Po or 9-r? rapMoHIzKI'I cyroK Iz yToqHeHHfl

nep lroAa e$serrue ustM oK a3btB aeTCfl noCTp oeH L{e Ia a-rp aMl'rU O-C, noKa3bIB aloulefi

npbrpecczniuft, or IoAa K IoAy, cABHr Sasrr 160*-B6JIHbI np7 cBeprKe AaHHbIx
KaxAoro orAeJIbHOrO rOAa C nepLIOAOM, TOqHO paBHblM AeBflTOH rapMoHlzKe cyTol(.

PeSy;lr,raru CBepTKLI - CpeAHero Azrt-Hafl lapMoHllq-ecl{af aMnJII'IryAa A+ -!
MOMeHT MaKCItMyMa cruycOu4u (ncrc4y orC.Izrilsaeuslfi or uy,rreeOli- anoxx- UT
00h00*, 01.01 iOZ+ r.; - Lttr nbprzola 160,0000, npuBeAeHbr e ra6n. 1. <Dop-

MaJrbHar ouru6xa onpe.qeJreHrza Qassr Mar(cLIMyMa cl(opocra B cpeAHeM cocraBJlfler

f7-; pea.ttsas olrr16t<a, oAuaxo, HeCKOJIbKo 6Onlure u flnttsNa x *15* BCJIeA-

crBr.re cucreMarl.iqecr([x notpetuHocrefi; nocle4ul4e \{oryT cyx],ecrBeHHo cKaSbIBarb-

Ta6nnqa 1

HHrepoal
Ha6noAeHu ii 5m -roqer

Ay, t"tlc

1,42 1l

0,81
0,36
0,78
0,48
0,56*
0,45*
0,47
0,69
0,95
0,27
0,28
0,34

1974
I 975

I 976
1977

1 978

1979
I 980
l98l
1982

I 983

I 984

l9B5
l986

l4
32

59

7B

60
50
82

66
ll
26

B4

1t7

04.08-09.10
16.03-14.10
26.04-15.10
il .03-24 . 10

22.04-21 .10
20.03-30.12
14.01-26.07
27 .04-15.09
17.08-29.11
04.06-19. l0
04.09-10. l0
13.05-10.12
01.04-09.12

76
t7t
163

280
471

381

304
troo

ctro

66

166

555

839

912
2048
I 955
3362
565 I
4566
3653
6264
4219
786

1993

6661

l0 066

23h35-
23 45
00 09
00 35
0t 24
0l 59*
02 36*
03 10

03 42
04 24

04 5l
05 58

05il

sce rs rerl 1e74-les6 
I

0 ,43* * 0l 36+*

* Be3 yqera l7 AHeri Ha6rloAeuuii silvofi 1979--1980 rr'
** CpeAuuii pesyrbrar Anfl nepHoAa 160,0101m u Haqarlsoir :noxtt UT 00h00m,01.01.1974 r.

4345
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;l{cl !. C4rur Sas_rr, or roAa K roly, r'ra6cgMyMa BoJrHbr c nepilo,rtoM' KAU (roq.Kr.r) c AooaBJreHr.reM pesyJrbrara, noJryqeHHoro n [bl Ha-IOxHon,t
. yroaluux)
Haxrou npnuofi ru Heir Hoft perpeccHH Aaer Ar fl nep troAa 3H aqeH tre 1 6 0,01 00m ( 

=E 7). B epruxa.nbHofi rreproqt(oii AmoAHoii H3 Toqer( yrta3aHa craHAaprHaa ouu6xa (:l:o.)

cfl Ha onpeAeJreHHr,r Qasr,r ns-sa 6.[rlsocru nep]ioAa r{ cyroqHofi rapMoHr.rKe. Tunuq-
Hafl_olxil6Ka cpeAHeroAr.rqHoro 3HaqeH[fl A1 cocran,rlser -t-13 iuic.

(Dasosas AzarpaMMa rroKa3aHa Ha puc. l. Branuo, rrro BCe 13 ro,rex (xpsrucrrze
usuepeuua), 

-a_ TaKxe TpeytoJrbHr.rK, coorBeTcrByrouluii u3MepeHpflM cKOpOCrr4
lpexa n Ap. [5], Jrexar npaKrnqecKi.r Ha oAHofi npauori. oror $axr yoeari6"i"o
cBllAeT-er'IbcrByer o HaJrH.{Hrr cHtHadra c nepr4oAoM, 6nusxuNt x 160,0-, a Har(JroH
npflMot? -,^o cyir(ecTBeHHOM OTJIHrHt peaJrbHoto nep[IoAa or 3HarIeHpIg, TOIIHO
paBHoto l/9 cyr (n nporunuoM cJiyqae MoMeHrbr MaKCLtMyMa rpynnlrpoBanucs 6st
BOs.rre topH3OHraJrbHor? npnnrofi; rioc.rreAHee rzMeer Mecro, nanpuu-ep, npz 4eficrnura
roJrbKo oAHoro eQQeNra aruocoepuofi excruHxqHu, cM. tgJi. npruaa rHHerlHorl
perpeccr.rH, coorBercrByroxrarr l4 MoMeHTaM rvraxcuua,truofi ixopocrn (c4art r
CIICKTPAJIbHOfi. NVTUWU B CHHIOIO CTOPOHY) HA PI,IC. 1, AACT AJIfl HCTHHHOIO NCPI,IOAA
KoileiaHLfr, .nyveaofi cKopocrrz 3HaqeHHe 1

P: 160,0100. ( +7),
coBna.4arouee c pe3yJrbraroM Harz60ree rorrlloro onpeAeJreHr.rfl neprroAa no xpo-
uocSepuun BcnbrrrrKaM 1947-1980 rr. [l0]

Po:160,0101,, (+1).

cpp4ur;fi MoMeHr rapMoHrqecKoro MaKC-r.rMyMa cKopocrr4 (cM. prac. 1)-ur 01h37.:L
-t8' (1cp4y A.ns uaqannHofi orroxa 0l.bl lg74'r.). KoeQ'QuuHeHr Kopperrnqr{u
p^aPe{ 91990, r{ro coorBercrByer AocroBepHocrr.r BbrBoAa o .nuueiiHoli sa"d"rorocrp
3>0,gggg.

B o6cepaaropilrr o-Ba Teuep.a$ [6] no HsMepeHHfM "nyuenoli cKopocrpr Bcero
AHcKa co.rsqa MeroAoM arortanoft peeouancuofi cnexrpocnon u sa lggb-I985 ir.
H9naBHo lror_y]r-eHg He3aBHClrMoe rioArBepxAeHHe neplroAlrqHocrr.r, 6nusr<ofr, K
1/9 cyr: j:160,02'(-rl), uro n npe4enax oura6ox .ounuare, c HarrHM onpeAe-
aeHaena Po.

B crauQor,tl HeAaB-Ho npoBeAeHa HoBas o6pa6orxa ua6.rro4euuft nyqeeort
cKopocrrz sa 1977-lg86_rr. c nprzMeHeH-HeM Apyroro, qeM parore I4i, ;;;;6;yqera AHeBHoro rpeHAa. B urore aBropbr Ill]_ ue noArBepAHJrr{ BbrBoAa o nporpec-
cHP_rJOl'r, or roAa K roAy (cna. puc. l),-c4nure Qasu 160*--noJrHbr, c,4eaaHHoro paHee
B KAo r He3aB,Crzir.ro n craioopae [41. oAsaxo rpr.rMeHeHHyr ,:iill'-;p;;{JAil;
I.ICKJIIOqCHI.Ifl TPCHAOB BPfl,Ail]a MO)KHO CqI,ITATb HAAC}KHO O6OCHOSAHHOfi, NOCTO.'Ii1<Y,
HAIIP],IMCP, HC YqI,ITbIBACTC9 BJII,IflHI,IC NCPCMCHHOfi S TCqCHI{C AHfl IIHCTPYMEHTA,,Ib.

, ,{*r" 
" .xo6xax coorBercrByer ouu6xe nocJreAHlrx suauauqux qu$p.

.r?7/ r. 76 78 dt7 dZ d6

160,000m no Aarrrrr,rM
r IroJrroce 3er,r,rrr (rpe-



Hofi noJrflpr.rsarll,tlt. llocne,qnaa BbI3bIBaer I43MeHeHLIe flpKocrla cleKrpa or qeHT-

panruofi LI KpaeBbrx 3oH corHerlHoro ALrcKa, nocKoJlbxy cBeT or gTHx goH [poxoAI{T
qepe3 pagubre [oJrspr{garopbr, u, cJreAoBareJrbHo, flepeMeHHsrft s reqeH[e AHff JIox-
uufr ,4onneposcxufi cABLIr.

3. Cpegnnn KprBaq cKopocrl{

Pesynrrrnpyoxrat KpI{Bafl 1uS$epeuunaatnofr cKopocrl.I, BblrlilcreuHar Attfl
nepuo4-a Po n6 BCeM HaruLIM ua6nio,qenlrqnr 1974-1986 m., [oKa3aHa ua puc. 2.
Aunnury4a cHHycoI,IAbL n:0,43*0,06 u/c, Qasa rapuroHuqecKoro M.arrcHMyrla
(cropoct (pacunpeHur) Co.rrnua) coorBercrByer iraovreury UT 01n36-t4'.

a,tu/c

-25

*t0

Pnc, 2, Pesyarrupyrorrlar xpuBar ,nyuenofi cKopocrr4 AJu rrepuoAa l60,0l0lm couracHo Ha.
6arcgeuuatr sa 1974-1986 m. (rouxu)
Cn.nouuas KpuRa, - cHnycolrAa, BbrqucneHHaq MeroAoM HauMeHbuilx KBaAparoB. Bepruxansuan ceprocKa coor-
BercrByeT craHAaprnofi oruu6xe (=o), Hy.[egag Saea cooraercrayer MoMeHry UT 00nOOmOt.Ol lgz4 r.

Crarucru.recKas 3HaqHMocTb Kpr{Bofr 'seruxa: orHorxeHr,re AsofiHofi <nfiKosofi)
aMnJraryAbr K craHAapruofi ouu6re 2Arl oxlS. Kax Br,rAHo r,r3 pr{c. 2, uttetorcz
cyqecrBeHHBle OTJrHrrr.rfl Xpznoft oT cHHycouAbr: AJrfl orxloueuuft or cHHycoHAbr
rpurepufi y2:37,8, qro orBeqaer AocroBepHocrr{ HerapMoHzqHocrtr xpusofi 9x
E0,999. Ee $oprr,ra - Heqro cpeAHee MexAy cnHycor.r4oft z nranoo6pasnbl:r rpraooft.

! 4. Cnerrp MorrlHocrn

Cnextp MoIIIHocrI,I (CM) arruracJrrrJrcfl MeroAoM HaJrox(eHHbrx gflox Altfl Aua-
.nasoHa qacror 103,90-104,40 rraxlq. Becr iraaccuB AaHHbrx, 52136 rouek, pac-
cMaTpI.IBaJrCfl. KaK eI:r4l,l.afl. AperrreuuSa [ocJreAoBareJrbHocrb c nponycKaMrT B Te
I,IHrepBaJrbr BpeMeHH, KorAa He 6buro ua6nrcAeHzft. 3$rpexrzrHoe pa3perxeHne no
qacrore raxoro pflAa AJrl,rreJrbHocrbro Lxl2 Jrer cocraBJrs.er Ly-L-1-2,6 Hfq;
npn Bbrtruc.[euuu CM tuar ro qacrore rrpr{HrzMaJrcr paBHbrM 0,5 ufq.

Carrrufi esrcorrft nHK B cneKrpe (przc.3) coornercrByer nepuoAy 160,0099-(:tO).
,II,ea 4pyrrax nHKa MeHb[reft uoulnocru rrBrrrlorcrr roAHtrHbIMu careJrJrI,ITaMI,I rJIaB-
Horo rrl{Ka u o6ycnoa.teHbr reM, qro rrorrrll ece na6.rroleHlrq cAeraHbr B I4HTepBaJIe
a[peJrb-oxTff1pa w npaKTlarrecKu Her BHMHI{X ua6;lrc4enur:r. flzx, orBerlaroqufi
roqsoft cyrouuoft rapMoHHKe 160,0000*, He npeBocxoAur ypoBHfl rxyMoB.

Tenept uaz6onee BaxHo o6texr[gno oueHrrrb crarr,IcTr.rqecKyro gHarlnMocrb
uraBHoro nura. !,na sroro BocnoJrb3yeMcr xpnrepuevr Il2l

I
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r.(e .Io - Bbrcora III4Ka B CM, oB - AacnepcItfl IlcxoAHolo pflAa, N, - uzc,no

orAeJrbHbrx usuepeuufi (rovex) . B samelt cryqae /0: (0,43)'z u2/c2, oo:$,6 u/c,
No:52 136. A,rri ypoBHfl 3HaquMocru itl'tKa c yxasaunoft BrIIIIe Bblcoroft 1o unaeelt

pxme-\,
tAe tn - 

qucJro He3aBI.lCUMbtX r{aCTOTHbIX I.IHTepBa,IOS. B Ha[]eM C,'Iyqae mxl92,
qx307 v LJtfl BepoflrHocru cnyuafiuoro rroflB./IeHrfl, p roilyqaeM BecbMa MaJIyIo

BeJrr.lquHy -l$-rzs. Ho npu Qopua,ltuou pacqere p MbI He yqall Toro o6croqrenl-
cTBa, r{To oTAe,'IbHbte HaIxa i.I3MepeHl,tfl He flBurIflIoTCfl He3aBI,ICI4MbIMI,I MeXAy CO6Ofi

UZ-ga BilUflHHfl Ar'IHHHOnepHOAHblx IIIyMOB, BbI3BaHHbIx HHCTpyMeHTaJIL'HbIMI,_ 14

aTMOCQepHbrMI4 npI4rII.IHAMH, a TaKXe pea,IIbHbIMI.I ABI.IXeHI{flMU sa COnHqe. Xa-
par<repnirfi npeueHuofi uacuna6 raKax cnyuafiriux uB_o^{qr, o6ycnoe,reuH_blI IIl.y'
MaMH, MO}KHo npHHflrb -50 uuH. TorAa no,'IyqaeM N 0x5214,t1x30,7 v p-9 '10-12,
qTo CooTBeTcTByeT ypoBHIo 3HaqLIMoCTII -6,8o A,'Ifl HopMaJIbHoro 3aKoHa pacnpe-

,U.CJICHI,Ifl.
Taxuu o6pasou, c ?tcKJIiotII4reJIbHo BbICoKHM ypoBHeM 3H?rJ1Mqcr!.QJIyKryalruu

nyuenoii cxopocru o6uapyxranalor nepploAl'lqHocrb 160,0099'(-F6); nepHoA B

nfe4e,rrax ou,pr6r, COBnaAaeT Co BHaqeHHev, uafi4eUublM MeToAoM perpeccUa (CU.

pizc. l) H 10 BCnbtIxKaM, H 3HaqHreJIbHo, npHMepHo ua l2o, oT,lur{aeTcf oT ToqHolo
3Har{eHufl 4ent'rofi cyrouuofi tapMoHI'lKIz.

5. Bapuaquu aMnJIHryAbI

PaUee HeoAHoKparuo oTMer{aIocb, qTo ua6nrcAaeuafl aMn,III4ryAa- l60t-octlu.n-
Jtflt\14i1 cg,1bHo aapiupyer oro AHE Ko AHI9 I4 or ce3oHa K ce3oHy [131' Ilpruepou
rar(Hx sapuagwh cJIyxHr aHaJrHZ Halxnx ua6,nrcAeHufi sa 1986 r., xor4a 6lt.no
CAeJraHo MaKCHMaJIbHo 6Onruroe qLIC,Io ttsl,repeuzfi CKopoCTI{ (cu. ra6.rr. l).

,nauusre ua6nrcAeuuft 1986 r.6u,ru pas4e,'IeHbl Ha ABa I.{HrepBailat l: 01.04-
26.07 (,tucno AHefi 69, uuc,'to 5-'roqex N:6185); II: 02.08-09.12 (uuc.tro 4ueft
48, N:3BBl), w 1nn HHx orAeJIbHo nocrpoeHbl cpeAHI4e Kpl4Bble Kore6aHuft cKo-
pocru c nepltoAoM 160,0101nl (pvc. 4), Ilapauerpbl cuHycouAa,'IbHblx KpllBblx,
BbtqHC,reHHbrx npflMbtM $ypre-npeo6pasonauuelt Ang 16 cpeAHLIx roqeK, yKasaHHbIx

Ha rpaQul(ax, IpI4BeAeHbt B ra6,'L 2. Cpe6,uue MoMeHrbl lapMoHllqecKl.Ix MaKCHMy-

Ta6,r,uua 2

MOB B npeAeJrax ouru6ox coBrraAalor, Ho BoJIHa AJifl nepBol? qacru ua6.nloAeHlrfl
TIOIITH He3HaIIHMa H TIpI4MepHo Ha nopfAoI( MCHbIIE, qCM B NCPBTTX HA6NTACHI,I'IX

1974 r. Bo nropofi qacrll 19BO t. aMnJIHryAa cI4.IIbHo Bo3pocJIa, AocrI4rHyB B cpe.u,-

Heira 72:l-13 cu/c.
ilpe4cras,rxer HHrepec npoaHaJlH3I,tpoBarr, xoA cpeAHell aun,nzry4lt ,4 6 sa

sce 13.ler (cm. ra6.n. 1)..II,.ra sroro cpeAHerolur{Hbre aMrrJIHryAst 6st.nu ycpeAHeHbl

Ba KaxAbreABa roAa (sa tpu roAa, c 1982 r. ro 1984 r.: MaccHB 1983 r. He yr{Hrbl-
Bailcfl, Tar{ KaK oH nodlyrreu Bcelo JlHIxb no 11 Ausu sa6,rrcAesuti), peay,llrar
loKa3aH Ha pIIC.5, BAAso, qTo B reqeHue 13,ner npolzcxoAlir'Io 6o,lee I4JILI MeHee

MoHoroHHoe yMeHbrrleHL{e cpeAHeto4lauHoit aMnJIHryAbI 160'-ocuu.n.lsuufi or
*1,25 Mlc s 1974-1975 rr. Ao -0,30 Na/c s 1984-1986 rr. (r. e. npauepHo B
4 pasa). Kponre roro, AaHHbte roBopflr o6 orcyrcrena l1-nerHeli ur4x,ra,{Hocrl4 s
MoAy,'rfl[,i][ aMn,'II.ITyAbL Buecre c reM MoxFIo npeAnor'Ioxl4Tb, qro H3MeHeHI4e

aMn,'tr4TyAr,I npoHCxoAI.{T c xapaKTepHblM BpeMeHeM, 3Har{HTer'IbHo npeBocxoAfull.IM
l1-,rreruur2 uI4KJI, Bo3MoxHo, c Iz3BecrHL,rM nepuoAoM -22 ro\a.

B csssh c 3TaM 14 HTepecHo orMerurE, Qaxr ue4,reHHoro yMeHbIxeHI4fl (co/'IHeq-

Hori nocroqHnoii> sa eenl.rvuuy -0,7o/o B I'IgrepBa.re 1979-1985 rr., o6uapy>Neu-
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6. 3ax.nrcqeHue

Aua,nug Han6o,ree ro,'rHblx ga6nrcAeszft xote6asuit Connua, BEIIIo,'iHeHHbIX B

KAO s 1974-1986 rr. c Bbrcor(rzM ypoBHeM AocroBepHocrH, -6,80, roBopl'Ir o

npl4cyrcrBnu no Snyt<ryaurlflx- {yleuoy cKopocrn SorocQepsr ycrotiuueoro no

cplse"No,rre6aHllo c^nepuo4orvr 160,0100--(-FO) u co cpeAHefi aun.nzryAoft 0,43 u/c'
Ha6,rrcAaevraf aM[,'II.1Ty4a xo.ne6auuft uclulft,lBaeT CyUecTBeHHbIe Bapua\uv or

ce3oHa I{ ce3oHy I{ or roAa K roAy. Oco6ufi I'IHrepeC npeAcraBJlfler 3Haql4Te"lbHoe

laAeHtie CpeAHetoAHI{Hofi alran,luiy4o, , TeqeHI'Ie paccMarpl.lBaeMoro 13-'lersero
r,rHTepBa,'Ia^Ha6,rrcAeHlift, KOTopoe TpyAHo IIoHflTb C TorlKI'I 3peHl'ifl reoperl4qecKl'Ix

npeA.rurr.nHfi o co6creeHHlti xo,lle6asusx (g-'vo4ax) 3Be3AbI'-' 
b'o.rr.ro 

^HQQepeHuHaJrbHbrM 

(,ueurp-xpafi>) usnaepeullflM ct(opocru^s1 10;
12 ner cpeauerpaaparuunan aMnII4TyAa yMeHbIxLiJIacL' oT -1,25 1O -U,J M/C'

g,r, ,u*'"p'eHuit cr<bpocrll B plHTelpaJIbHoM cBere or Bcelo AI'lcKa Co'rrHI1a (Ipn
Da.rr.llaJlbHblx OCqI4L,IflqUqx, l:0) 3TO COOTBeTC.TByeT Il3MeHeHIarc aMI'IIHTyAT'I oT

-b,Ot s 1974-1975 m. Ao -0,15 Naic s 1984-1986 rr. u no flopfAKy BenHqHHbI

Cot,racyercf co cpe4uefi aMn;IHTyAoli -0,16 u/c, no,ryueuHofi laclaHcNofi rpynnofi

i6i;;;p;rre t'gaO-tgB5 rr. ann Q.,rynryaquil cxopocr,r or Bcero AIacKa Co,'rsqa.--- 
H"aurro Kyu n Ap. tl5, 16] no ua"6,'rrcaerruau Q,.rryxryauufi Auarraerpa co,nHqa

coo6ulu,rg o6 oicyrcrel.Iu nepaoAliqHocrlz 160,01-, xoropafl orBerlaIa^6^bI gr-MoAe c

aun.nuryAofi cropocriz >'0,i ril/c. Ha6.nioAeuun cleaaHbl s 1983-1984 rr., no-

3roMy yrasaHuuii nepxHufi IPeAe.n Ar'Ifl aMnJIHryAbI He nporlIBopeqilr Ht4 HaIIII'IM

AaHHr,rM, HH pe3yJlbrarartr [6] .-flocxOnlxy AaHHble npllHCToHCKori.rpynnlt He qyB-

!:"ri.roror i< xo.rre6agprflM co crerreHbro i:O u 1, aaropu [15, 16] Ae,'lalor BblBoA'

r{To Ko,Ie6aHr" " 
n.prolOlt 160,01n'He x,loxer 6ltrr xna,4pynoJlbHolo ruta (l:2)

H, BepoaTHo, flBJrrreTCfl Arzno,rrbHbrM (l:1).Osu r'axxe aKlleHrlrpyloT BHHMaHI,te Ha

HeO6iOAUUOCTH O6bflCHLI'Ib, npI4B,'IeKafl HeH3BeCrUr,tfi MSXaHI'I3M, noqeMy aMlr'IIl-

ryAa 160m-MoAbr yrarla c -l vlcs 1974 r. [o -0,1 M/c sf 983-1984 rr. (-uo reo-

peTr.rqecr(r.iM oqeHKaM BpeMf 3aryxaHufl co6crneuHotl uo4u co,'inua - 104-106 ler).
B csqsu c 3Tr.{M npe4cran.rraroT LIHTepeC H3MepeHHf. cfl,[tocHyTocru. coluqa

Il7l, nlr,asaBrrue cyUecrBeHHoe ee ynrenruerre'or L,rl r-(1,9-+-0,4)'10-5 e

i-g'Bd ;:" A;1Ob*O,f).i0-, u 1984 r. (s4ecr r - paALIycCo.nuua, L'r:r"-rpi
re vr. rp- 3KBaTopHanluurfi u no,nnpnsrft paAaycbl conuua).,o6a euaueHl'If cn,IrcC-

HVroCrH B CBotO oqepeAb 3HaqLITeJIbHO MeHb[Ie Be,'lHI{l']Hbl (4'4-l-0'3)'10-' no'ry-

;J;;;il'Ar;;;; tg-d6;. Oar" u: o6rscHeuufi, zapuar\uir Lrlr aBropbl [7] sHasr

B HaJiltquu TopCHoHHbIx OcUu.n.nsqufi COJIHeqHolo flApa, I'IMelOUelO CI4"IbHoe Mal-

HuTr-roe ro,'Ie H I4crlblrbiBaloulelo BpeMeuudre Alzcropclll'I; nocJIeAHIIe Moryr BbI3bI-

BaTbcrr cp.rryKryau,raaMu cr.rJlbHoro Topol,lAaJIbHolo MaIHI{THOTO IIOJIf .

Teopir not<a ue B cocroflHHH yAoBJIerBopI4re,It'Ho o6t'scHIzrl 160t-ocqUn-

,rUrr, 'COrrrrlr, 
[oI(a3bIBarOUIHe yAnBI']TeJIbHyIo cra6u.lruoCTb Haqar'IbHofi Qasu u

clrJrbHylo nepeMeHHocTb aMnJrHTyAbr, xorff IlonblTl(lz npeAnpl'IHI4MaJII'ICb HeoAHo-

KparHo r.rJr, B pu*nr* 
"aopr, "iO"ru.Hustx 

(rpaeHralluouuslx) g-rtloA Conuqa [8,

i5, igt, ur,, c np,rurer{eH,,eM Apyllx,^'gPoil Aaxe BHeuHeif np,poAbl' I'ICroqHI'lKoB

;;;6#A";;r (iu., nurprr.p, itg, zol). 06napyxeHHoe 3Aecb HoBoe ceoilcreo

160-"-ocUnrnRqufi, saxrroqarcqeecfl s 6oree I'IJIH MeHee cl4creMarl'IqecKoM Iz3Me-

HeHrzH aMUII.IryAbI, IIoMoxeT s o6tscHeulzlz 3rolo HoBolo neproAl'IqecKoro npo-

u"aa, ,, co.rrnue. Bno,lge BS3MOXHO, r{To nepeMeHHocTb aMnJIl4TyAt'I cBrI3aHa c

ulA.neHnoft, KBa3r.rrlgKJrrzqecxoft nepecrpoiir<ofi-auyrpeuHl'Ix c/IoeB Co"rsua u ero

22-netsuttt ullKJIoM aI(TLIBHocrL.
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YAK 523.985:519.6

oE ycJroBtrf x oEPA3oB AHVtfl
3OH TIOBbIIIIEH H OII TEMTIEPATYPbI

H IJIOTHOCTI,I TOKA B ATMOCOEPE COJIHUA

A. fl. 6ofiro1, A. I'. KocoBr{qeB, f0. [. [Io[on2, B. C. Coronora

B o4uolaepnoM HecrallloHapHoM MarHl,rrorlrApoAr,rHaMlrqecxoM npu6"nrx<euuu c iloMorrlblo
qI,IcJleHHbIx MeroAoB BbrnoJIHeHo I-rccJreAoBaHI,Ie Henunefisoir craALIH ueperpenuoft neyctofiuu-
Bocrl-l B nJIasMe uuxneft atuocSeprr Co;rulta. Paccirrotpeuu 3aAaqu 4ryx rilnon: I) eio;rroUza
MaJIbIx HaqaJIbHblx Bo3Myllleuuft r Heycroftuuaoira KBa3l,tcrarrproHapHoM ToKoBoM cJroe; 2) pas-
BI'lrIre Heycrotlqusocru npH npoxoxAenuu yAapnofi BoJrHbr B o6lacru c nepBoHaqaJrtuo ycioir-
qLIBbIM pacnpeAeJIeHLIeM MarHl.rrHoro nona (n pe3yJrbrare cr.{JrbHoto rosl,Iyll1enua). I,lsyueuu
ycJIoBIrfl Ii npoqecc o6pasoraHux n co.nHequofi nJraBMe ?-caoer - caMonoMepxr.rBarou{uxcs
BblcoKoTeMIIepaTypHblx crpyKTyp c sL,tcoKofi xoHqeHTpa[uefi eaexrpuvecxoro roxa. Hau6onee
CI'IJIbHo Heycrofiultnocrb npoqBrflercq n 6ecclinosort foHsnryparlurr MarHurHoro [oJrs rrpu yc-
JIOBI'II4 COXpaHeHI,If, nOJIHOTO MaTHI4THOIO ITOTOXa U IIpT.IBOAIZT r( pOCTy TeMnepaTypbr IIJIaSMbI
B ?-cloe n 100 u 6o;ree pas. Srot pexurr,I, Bo3MoxHo, ocyillecrBJrfierc.fl B coJrHeqHbrx Bcrrbrrrl-
xax. rlpu ycJIoBLIII usorponHott xy,ronoscrofi npoaoguuocir coaueqnofi rrJrasMbr xapaKrepHble
noneperiHble pa3MepbI 3oH noBblirreHuofi rerraneparypbr H [JroTHocTI.I TOKa COCrannsror -i03-l0b crr,r.

ON CONDITIONS OF PLASMA LAYERS FORMATION WITH ENHANCED ELEC.
TTIC CUBRENT DENSITY AND TEMPERATURE IN THE ATMOSPHERE OF THE
sUN, by A. Ya. Boiko, A. G. I(osooicheo, yu. P. popoo, v. s. sokoloa.- a linite-aitterence
numerical method is used to study nonlinear development of a MHD thermal instabilitv (or
superheating instability) in one-dimensional apprdximation. We consider: (l) srowth'oi
small.perturbations in unstable q.uasi-stationary birrrent layers, and (2) the deveiopfient of in-
stability occuring due to interactlon of a shock wavewith the maeneii6 field (in cise of strons
perturbation). It is found that the intensive Joule heating in the perturbations leads to selfl
supported hightemperature current layers (so called ?-Iayers [2']). Under conservation oftotal magnetic flux the instability 1.eads t_o more than hundredfold increase of temperature
oi plasma in a free-force magnetii field. We suggest that this is the case in solar iiai;..-ii
has.been found that typicat thlckness of the I-layersin about 103-105 cm, assuming un i.ot-
ropic Coulomb resistivity. Thus,. we suggest that high r-esistivity of solar plasniir inffered
trom observations can be caused by turbulence resulting from the-MHD therinal instability.

. 1. Bne,qenue

tr4snecrno, qro MuorolrrzcJreHHbre aKTHBHbre npoqeccbr B arMocQepe corHua
o6ycaos.ueHbl BgavMoAeficrsuelvl IrJIagMbr c MarHIrtTHbrM _rroJreM, Koropoe, KaK npa-
BHJIo, conpoBoxAaercr pa3BI.Ir-IzeM HeycTofirlllBocreft . Oco6srft HHrepec npe4cran-
JIffeT u3yrleHl{e HeycTofiqLIBocrefi, cBfl3aHHbIx c npoTeKaHI{eM 3fieKTpHrrecKoro ToKa.

r Mocxoscxfift rocy4apcrseHHnft yHr{Bepcr4Ter rzna. M. B. ,rlornoHocosa.z l4ucruryr npuxna.4uofi MareMarlrxu r.rnr. M. B. KenAurua.
Kp acuoap cxr.tfi rocy4ap crseu uHrl y H r.rBep crirer.
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B uarsuroruApoAuHaMHqecKoM (MfD rpu6,raxeuuH, rrprzMeHr.rMoM A,rrfl r.rcc"rreAo-

BaHvfl rxlIpoKoro Kpyra flanetufr, ueycroliuurocrr r,Ta3MbI c 3,,reKTpr.rqecKrzM
ToKoM r4oxer 6urr 4eyx TI{noB - ca.losoii u neperpeBHofi. Crz,roesre ueycroftuu-
BOCTr.r CBs3aHbr C HapyueHHeM paBHoBecHf MeXAy MarHHTHbrMH, rasoAuHaMr.rqe-
cKr4Mr{ }r rpaBr4TaqroHHbrMrr cuilaMu. fleperpennaa ueycror?ur.rnocrr (a,rz, r{aK ee
r4HorAa Ha3brBaror e sapy6exHofi ,rureparype, ,&1f[ rer]JroBafl ueycrofiunnocrl)
BogHrlKaer B pe3yJrbrare HapyueHr.rfl Terrr'roBoro 6anauca MexAy Axoy.rreBbrM
HatpeBoM rrJIaSNIbI Li ee ox,[axAeHIzeM 3a cqeT Li3IyrreHufl H TenJIonpoBoAHocTI.{.

Cyuuocrr neperpeBHofi HeycrofiuuBocru coc'roHr B roM, rrro nph onpeAeJreHHbrx
ycJroBr.rffx JroKa/rbHbre Bo3MyxIeHHs AlKoyJreBa HarpeBa BcJreAcrBr.re S,ryrryauufi
TeMnepaTypbl H IrJroTr{ocTlz SJIeKTpllqecr(oro ToKa He I(oMIleHC]zpyroTcf rzSIyr{eHr.reM
H TeuronpoBoAHocrtlro, z, 6naro4ap.fl 3aBHcHMocrH 3Jrer{rponpoBoAHocrl4 or reM-
neparypbr, B Mecrax rroBbr[reHnoro HarpeBa o6paevrcrca roKoBbre Hurrl r4Jrr4 cJtor4,
B r(oTopbrx pacTyT TeMI]epaTypa, SJreKTpolrpoBoAHocrL,, IIr'roTHocTb ToKa I AxoyrleB
HatpeB t1]. Ha se,rusefiuori cra1zrl Heycrofiuunocrr4 Moryr Bo3HuKarb raK Ha3br-
BaeMbre T-cnou - caMo[oAAepx{HBa}oquecr Bbrcor(oreMneparypHbre n,ila3MeHHbIe
crpyr(rypbr c 3Jrer{rpHqecKrzM roKoM. 3$Qexr T-cnost B MarHr4rHor? rrz4po1r.rHaMrzr(e
6sr,r orxpsir B rruc,'reHHbrx 3r{clepl.rMeurax A. H. Tuxouona, A. A. Cauapcr<oro
v N.l2l H no3AHee o6uapyxen e na6oparopHbrx HccJre4onanuax [3J.

Vc,roszel{ pa3Burt4tr fleperpeBHofi HeycrofiuHBocru rBJrrercr BbrnoJrHeHHe
coorsoueHus [4]

*Hi (si,'zo-cosz $) > p' +'#++klrlr, (l )

rAe j-BeKrop rrJlornocru roKa, o-gJleKrponpoBoAHocrb, T - reMneparypa,
p - AaBileHHe, P - IJIOTHoCTb BeIqeCTBa, \, - yIOJI MexAy BeKTopOM MaIHLITHOTO

tons H H BoJrHoBbrM BeKTopoM k, onpe4enarcIquM HanpaBJIeHI4e pacflpocrpaHetwr
BOJIHrI BO3MyIqeHI.If , P'Q - MOXIHOCTb paAI{aTI,IBHsIX rIOTepb TerIJIa eALtUUqefi
o6telvra [JIagMbI, 1{ - TeH3op Te[JIonpoBoAHocr]L Ecnu vrargxTHoe noJle He oqeHb
BeJILIKO, TO MOXeT CTaTb BaXHbrM npOqeCC TeUIOnpOBOAHOCTII. KOrla MaTHLITHOe

flore AocTaro.IHo 6onluoe, To B nepleHAI]KyJrrpHoM K noJl]o HanpaBJIeHLIu reflJlo-
npoBoAHocrb craHoBllrcfl ueerp$exrunuofi. B sroM cJlyqae npouecc pasBnrLtr,
ueycroriuuoocrla ofipeAeJlflercfl uIaBHbIM o6pasou 6a;laucoru IE3fiyqeHllq I,I Axoy.
JreBa HarpeBa.

Oanaro gBoJrrorlxfl [eperpeBHoft ueycrofiu[Bocrl{ He BcerAa npHno4ur x o6-
pasoBaHrzrc Z-cnoes. .Iloxarruoe HsMeHeHr.re reMneparypbl rrJIasMbI onpeAeasercfl
cooTHo[reHr{eM npoueccoB oxJla}KAe]Hug. vI HarpeBa 3a cqeT raSoAI{HaMI,IqecKoro
pacuHpeHlrfi v c>xutLtf., HarpeBa 3a cqer BbIAeJIeHLIf B HeM AxoyJIeBa TenJIa, npo-
ueccoB TenJrorrepeHoca. Bceull orlrMrr Qaxropauru o6yuroe.neust oco6essocul
$opvrnponauas I-croes B KaKAoM KoHKperHoM cryrlae. B oAuI.tx cl{ryaql{rx
?-c;rofi Sopunpyercfl cpa3y, B Apytux - lro ]IcreqeHHI4 HeKoroporo BpeMeHH (noA-
xBara). llpouecc pasBr4rrlfl T-cnos. gasucui$ ot oco6ensoctefi saKoHon o:o(7, p),
x:x (7, p).

Kir.rrn,iecrseHHo ycJroBur BoBHHKHoBeHrafl T-cnos ctpopuy.rrupoBaHbl s [5].
l. 3;lexrpo[poBoAHocrb cpeAbl o AoJIxHa yBeJlliql{Barbcfl c pocroM reMflepa-

rypu ?, r. e. dlno l1ln ?)0.- - 
2. 3na.reHr.re [apaMeTpa rraApoMarHIITHoro oeauuo4eficrsut p y1 B oKpecrHocrl{

T-cnos B MoMeHT ero BosHr{KHoBeHr.rfl rto [opqAKy BeJIHqI,IHII AoJIxHo 6urt paoustl,t
nrw, 6onautuM eAI,IHI.IIIrI. 3Aect

R;a: Re.R6, Re-: $ oVL, Rn: ffi,
rAe y 

- xapaKrepHaff cKopocrb ABHxeHI,Ifl rI./Ia3MbI, L - xapawrepnufi npocr-
paHcrBeHHblft PasueP.

3. Ilpoqeccbl Ten;loflepeHoca IIpHBoAflT K otpaHI4r{eHHIo pocra reMneparypbl B

/-cnoe u ero (pasMbrrr4ro) rro Macce. IIpu xoeSSlrulleHre renJlo[poBoAHocrlr, flpe-
BbIIxaIouleM HeKoropoe KpuTl{qecKoe gHarleHIae, o6pasonauwe T-cnos noo6ute ge

Ha6;IrcAaercs.
Irle N,rHoroq[cJreHHbrx .ila60paropubrx r{ccJreAosa[uit xopouo I{3BecrHa BaxHaR

poJrb nepetpeenoft ueycrofiuaeocrr{ B AHHaMIzKe Hl4sKoreM[eparypuoft rIJIa3MbI
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[3, 6-8] . Tarxe HeoAHoKparHo Br,rcKa3brBa,rrocb MHeHr.re, qro neperpeBHar He-
ycroriuunocrb ,rrexar B ocHoBe pflAa aKrr4BHbrx [poueccoB Ha Consue H 3Be3Aax.

B qacrnocrh, e [9] npeAJrara,'rocb cBfl3arb flBJreHIzfl B co,IIHeqHbrx Bcrrblrur(ax
c o6pasonaunel,r I-c.noen n aruocQepe Co.luqa, ?ra wgeg noryr{H/'ra pa3BHTlre B

[10, l1], rAe 6unu rrcc,'reAoBaHbr ycJroBr4fl Bo3HHKHoBeHr.rfl neperpenuorl neycrofi-
ql4Bocrr4 I4 rrpLI rroMoult,t qrzcJleHHbrx pacrleroB t43yrleHo He.tugefiuoe pa3BHTrze He-
ycroiiuunocrv AIrfl Hel(oTopblx r{acTHbIx cryl{aeB. B csgsl{ c coJIHeqHbrMr.r Bcrrblrrr-
KaMI.I nep_erpeBHafl Heycrofiuunocrr o6cyxAalracb raKxe Sfiseprcolr [4] , Cupoear-
crun [12] u Cnaficepona [13]. O4Haxo I{ccJIeAoBaHVfl ortx aBropoB 6nna oipauu-
qeHbI JILlrxb usyqeHI4eM ycJIoB14 fl ueycrofiuunocrn s r14Heriuoll npH6.nnxe-
HHW.

Hosoe HHrepecHoe -npprJroxeHr4e K aKrr,rBHbrM npoqeccau uafileHo @eppapa,
Posuepol,t u Bai:ranoii s [14], r4e c arorl ueycrofiuunocrbro cBr3brBaerca o6pasoeauae
HeoAHOpOAHbrX, ropflr{I4x r.r npoTExeHHbrx BHerrHr.lx aruocQep (Nopou) Co,turla
il 3Be3A, OCHOBHbTMI{ CrpyKTypHbrMI4 S,IIeMeHTaMLI KOTOpbTX rrBJrfrOTCq apKrz Mat-
HHTHoro ro,rfl c nroruoli u ropauerl r,tasuofi, r43Jlyqaloxtet? n peumenoBcKoM r.l

y.rrrpacpuo.teToBoM Ar.rarra3oHax. Srra aeropbr [peAno,'Io>KLllt4, qro neperpeBHar
Heycroriuunocrb rrpHBoAHr KaK r< SopuapoBaHr.Ilo ua6,rrc4aenux crpyKryp, raK
v K caMoMy ropflrreMy KopoHa/'rr,HoMy cocToflHrzrc aruocsepuofi nna:uu. oua
no4po6uo r.r3yrrH,'rE ycJroBrzfl pasBuruq ueycrofiuurocrri B nanefiuou npa6.ruxeuua
rpr.IMexr4reJlbHo I( nJIaBMe uaxsefi ariuocQeprr H npl{rxJrlr K BbrBoAy, aHaJrotr4rr-
uortay [10] , qro Hau6o.nee 6raronpHflrHbre ycJIoBLIfl neycrofiuanocrr.r Ao,'rxHr,r 6trrt
B HusKoreMneparypnoft rJIa3Me. IrIs pacveroe [15] raKxe c,'reAyer, rrro xapaKrep-
uuii pasvrep pa3Barr.rfl ueycroftuunocru (suauur, H pa3Mep o6pasyrculrzxcr crpyK-
Typ) - 1 xM. 3ra BepxHflfl rpaHlzua xapaKrepHofi A.nwurt noJryqaercq BCr'reACrBHe
Bbrcor(ux sHaqeHart KyJroHoBCKoft npoao,qulrocrr, TaK xax seo6xo4auo, uro6tr
xapar(repHoe BpeN{fl auQQyeua B Bo3MyrrleHsoft o6.nacul He npeBbrrxaJro xapaK-
TepHoro BpeMeHrr pa3Bl,rrus Heycroftuunocru. flocxoJrbKy Ha6,rrc4arcrcq crpyK-
rypbr BHaqr4re,'rbHo 66,nuunx pasMepoB, rc s [15] 6uno c4e.ruauo npeA[o,'ro)KeHr4e,
iITO NEPBOHAIIAJIbHO UCYCTOftVUNOCTb BOSHI]KACT B XOJIOAHOM KOMNOHEHTE [JIA3MbI
aepxuefi Soroc$epu, reMreparypa xoropoii corrracHo [16] nuxe reMrieparypbr,
onpeAeJrseMori e craHAaprnofi MoAeJrn conuequorl aruocQepu [171 , npzmepHo B

2 pasa. Tax rar 3JreKrponpoBoAHocrb 6ucrpo yMeHbrxaercfl c [oHu>xeHueM reM-
neparypbl, ro xapar(repunfi pasuep ueycroftrruBocra B xo.rroAHbrx cJrorrx Bo3pa-
cTaeT.

C,rrelyer orl4erl{Tb, rrro rpylHocrr.r, cBflgaHHble c sr,Icoxofi KyJIoHoBcKoti npo-
BoAHN4ocrbIo corseqHoft rrJla3Mbr, Bcrperrarorcfl He ToJIbKo npfi rlccaeAoBaHaz rrepe-
rpenuofi ueycrortuunocrll, Ho oHIz xapaKrepHbl AJIfl eceri conHequort uarHuroru4-
poAuHarruKrl t1Bl. B qacrHocru, ua6lrc4aelryro Ar{HaMHKy MatHHTHbrx noneft B

$oroccpepuofi unaslae Moxuo o6t,xcurzrb, ecJru ToJIbKo BeJIIIqHHa oJIeKTponpoBoA-
Hocrr4 Ha rpu-rrerbrpe nopffAKa MeHbrrre KyJrouoBcKofi [19, 20] . rlosrolay Mox<Ho
npeAno,,roxfiTb, qro [JragMa c od,IeKTp[qecKrzM ToKoM HaxoAr{Tcfl n ryp6y.rleHruou
cocroflHr.ru, npH r{oropoM npoBoAr.rMocrb Moxer 6rtrr cyurecrBeHHo Ha>xe KyJroHoB-
cNorl. Bo.ree no4po6Hoe o6cyx4eHr.re 3roto Bo[poca AaHo B pas4e.ne 5.

Haura BaAar{a cocrol4T B LIgyqeHLI[ MeroAaMIi MareMaTlIqecKoro MoAer'It,tpo-
BaHVtt ycnonuft o6paaonauuq 3oH noBbrurennofi TeMneparypr,r II rrJlorHocrr.r 3JreKT-
pnqeci(oro roKa B ar(rr4BHbrx o6nacrsx aruocQeptr Co,rnqa B pesyJrbrare nepetpeB-
uofi ueycrofiutreocrr.r.

Haull pacclrorpenbr 3a1alrr4 AByx TanoB:
1) paesizrr.re x4ar'Iblx HarIa/'IbHbIx Bo3MyqeHLIft s nrocxoll crauHoHapHoM roKoBoM

cJloe, HaxoAfluler{cfl n neycrofiuuBoM cocToflHHr], T. e. npI,I BbITToJIHeHI,ILI ycJlo-
nufi (1);

2) o6pasonauree 7-c,roeB B pe3y,{brare B3alrlro4eficrsua yaapnofi Bo,'rHbr c
MarHrzrHbrM rro,reN,r, KorAa B ?rcxoAHoM cocrof Hr.rH ycJroBHe (1) ue Bbr[oJrHeHo.

Vnagangrte [ocrar{oBr(r.{ r(aqecrBelrHo pa3.rIHqHbI: ecJlrz s nepaofi npeAflo,,ra.
raeTcff, uro ueycroirql,IBoe cocToflH?Ie nJIa3MbI Bo3HI{KJIo npH MeAJIeHuoli, r<na3H-
cralluoHapHofi sBortoUlzu, v ga/.2lorcfl MaJIbIe Bo3MyxleHrrr 3Toro cocToflHr{fl, To
Bo BropoM c,'Iyqae neycrolluueocrb pa3BHBaercfl B p$yJrbTaTe cr.rJrbHoro Br{errrHero
soeAeficrsHs (y4apHori nonurt) Ha nepBoHarrarbHo ycrofiuanoe cocrorrHHe n"[asMbr
C MATHUTI{bIM I]O,TIEM.
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2. OurosHtre ypaBHeHHs

I4ccne,qonaHua npoBoAr{M npq napaMerpax, coorBercrByroqux ycJroBrrsM
MarHurHbrx rrrreH u xpouocQegl Qoayua, r. e. 3HarreHafl [JrorHocrH r4 reMnepa-
r-ypbl LlsMeusrorcs B npeAerrax l0-13 r/cM3<0(10-e rlcvp 2,b.103 K<?'<104^K.
Xapar<repHbre 3HatreHr.rfl HanpflxeHHocrr.r uarsirrnoro nons'102-l0i ic,irapax-
TepHbre BpeMeHa - or 4onerl Ao coreH ceKyHA, pasMepbr - or oAHoro Kr4JroMerpa
AO HeCKOJrbKr.rX Tbrcflq. B OrMe.reHHoM AHa[a3oHe I,IsMeHeHnfl napaMerpoB pac:
CMOTPEHI]E NPOBOAI,IM B MATHI.{TOrI]APOAHHAMI,IqCCKOM (MTA) OAHOTCMICPATYPHOM
npu6anxeHua, npeue6perar rtpu oroM Bfl3Kocrbro H rerrJrorrpoBoAHocrbro BBrrAy r,rx
MaJIoro Bilufl,Ht4r,. Auueorpouuro oJreKTponpoBoAHocru He yrrr4TbrBaervr. B .rrarpalrxe-
BbIx KoopAuHarax AJrfl nJrocKoro oAHoMepHoro cryrrafl ypaBHeHlrfl MfA c yr{eroM
orMeqeHHbrx Bbrrrre npeAJroxesvtft n 6espaeuepHorl Qoprvre aMeror Br4Al2ll

0x0xl
T:'J' ?i: o t

0a 0nji-s-|lu, I o / u'r+n2\
tnr -db\--Tr1 /,

0t rds# --l- Qu,n-Q,",, Q,,, : iaEa+i,E"
(2)

de

Qr"r: QoPIo,
o/Hu\ ar, ooH,,

?7\ p /: a'' t":oL,= i;-?' '

!(H"\:-98r, iu:6Er:-*t, (E)d, \p / ds

rAe .r 
-sfinepona KoopAr{Hara, I - apeua; {o, 0,0} - nerrop cKopocrra; e _

yAeJrbHafl BHyrpeHHflfl sHepr[q; g - rp-aBr.rrarluoHHoe ycKopeHr,re; s - JratpaH-
xeBa repeMeH[at @s:pdx); {0, Ha, H,\ - BeKrop HanpaxeHuocrr{ MarHrrHoro,
nonn; {0, Eu, Er} - BeKr-op nanprkeuuocru oJreKrpraqecKoro no.rrn; {0, io, ir]' -BeKTOp _nJrOrr{OCTr,r rot<a; f *-- EJrorHocE e;rexrpouanuurnofi (nonaepoir,ro'rop*rofi)
CI'IJIbI; Qo*, Qr", - Molllnocrll AIK-oyJIeBa HarpeBa Iz norepb TenJIa Ha LIsryqeHLIe
B pacqere Ha eAr{Hr4rry Maccbr; Qs - nocrosuusrfi uuoxure.ur, p -- noxasarean,
cTeneHH.

BslpaxeHua AJrfl ypaBHeHr{fl cocrofr.Ht4.fl,, Alrfl. cTeneHH lroHr,rgarlllil as 1221,
gJleKrponpoBoAHocrl o l23l c yqeroM KoHKperHbrx ce'reHr.rrt aeauuo4eficr"rffi co-
cTaBJrs r,orrlr4x nJr a3My q acrr,rq Bbrrfl rAqr cJreAyroxlr,rM o6p aeou :

P:(l cru)Rf,Z, r-,*t++?,
{+:ffi , r (r) : (4#L)"'.*p (-#;,
b(r) :-f7;"*pl#(4-' ).],,,:;f,,n,

113,3972.9'108a,,
- tl0-c2,, ,- 1,3709(l-czr) | '(ro rr;t : L-nr+i=oz.io-ffiios I

t4e n - cyMMapHafl nJrorHocrb aroMoB ra r.roHoB BoAOpOAa C nonpaBKoft ua co4ep-
xaHr.re IeJrLrq; R - rasosafl nocToflHHlfl, fft y - Macca aroua oo4opo4a; ft i_
flocroflHHafl Eonrquaua; h - nocroffHHafl fl.nauxa; lV:0,5; f.B:6000 K, XH -noTeHrIr4aJI HOHUSa\Hr4 BOAOpOAa, m 

-Macca 
SJIeKTpOHa.

!,.an uuc.reHHoro perxeHrafl [pr.rBeAeuHofi surue cr4creMbr ypanueuufi npr.rMe-
HflJracb noJrHocrbro KoHcepBarr,rBHafl pa3HocrHafl cxeMa, npeAJroxeHHas s t211,
,[,na cxeosuoro pacqera yAapHblx BoJrH BBoAHJracb KBaAp arr4qHafl r4cKyccrBeHHar
Bfl3Kocrb. ckcrema.papHocrHbrx ypaBHeHraft pemanacr i nououllro MeroAa pa3-
AeJrbHbrx nporonox [2] l.
l4
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3. KsasncraquoHapHufi roxosutfi cflofi

B qennx ryquero iroHgMaHufl oco6euHocrefi o6pasoeaHl4fl CaMOIIoMepxu-
Baroqeficfl ror<osoft crpyKrypbl Ue,'Iecoo6pa3Ho I,t3yqHrb pasBllrl4e Bo3MyIqeHI'Iil

B r(Ba3vcraur4oHapHoM ToKoBoM c,roe. B raKoM cJloe 3JleKrp[qecKoe [oJIe I'I ToK B

uaqa,qturiir MoMeHr BpeMeHr4 o6yc.non.reubl HCxoAHbIM rpaAIleHroM MarHVTHolo

rroJrrr, pacnpeAeJIeHHbIM KaK:aM-IIu6o o6pasou no npocrpaHcrBy. llpu srou MoxeT

6urt paccltorpeHa xon$urypaql{s MalHlzrHoro noJlfl, KaK ypaBHoBe[IeHHaf rpa-
.{HeHroM ra3oAHHaMr4qecKolo LaBJreHVfl, raK W 6eCCilnosas (H-i).

3.1. [IocranoBKa 3aAar{n. PaccuarpuBaercfl sa1aca o pa3Bvtrlll{ MaJIbIx Bo3My-

IIIeHuiI B I{BaB}IcratIHoHapHoM ToKoBoM cJloe, pacroJloxeHHoM napa,'L'IeJIbHo no'
BepxHocTH ConHUa (S:0) Ha ypoBHe xpouoc$epst (10-" r'cu-3(p{10-8 r'cM-3;
4,5.103 K<?<104 K). tr4eyuarorcfl ABa cJleAylouux cryrlar.

Cnguait /. S,nexrpuqecKoe I4 MarHI4rHoe II0,,Ifl LIMeloT no oAHoMy KOMnoHeHry:

E, u H , CoorBercTBeHHo. ToxossIfi c.lofi coAepxl.Ir HyJIeBylo roqKy MaIHI'IrHolo
no.ns (HTMII), rsnnrcUy]ocq, no HaIxeMy npeAnoJIo)KeHI{IO, TOtlKoft Cultuerput't
r4cxoAHoto paBHoBecHoto cocrorHr4q. CneAosareJrbHo, Mo>xHo otpaHLIqLITbcr pac-

cMoTpeHt4eM To,rlbt(o IIoJIoBI4HbI TOKOBOTO CJIOA C yC.IIOBLIeM CHMMeTpHII Ha cooT-

BercrByloueil (n 4auuonr cJlyqae nenofi) rpaHIzIre.
Br,rpaxeHIln A4rtt Har{arbHblx yclonufi, o11pe,u,eJlflIol11l4x QoH, Ha KoropoM

HccJreAyercfl rroBeAeHI,Ie Bo3MyIqeHI'Iti, sgrrsAsr cJleAyloxlrru o6pasovt:

u:0, P:const, P+*:coflStr
dH,,

Zi: .orrt,
t dH..F-',_-"z- 4no dx

Vcnosun Ha rpaHllI1ax pacr{erHofi, o6nacru aMelor BI'I.II:

u(0, l):0, l1y(0, l):0
Ha .reeoii rpaHI.Iqe (nPa s:0);

o(s1, l):0, Hr(s1,, t):0
ua npanofi (npra s:sr).

Ha npanoil tpaHr.rqe BMecro ycJloBr.Irr AJrr HanprxeHHocrlrt MarHlzrHolo [oJIfl
3aAaBaJIocb raKxe ycJIoBI'{e E r(s 1r, l):const.

Otuetutt, qro yc,rloBl4e Het 3MeHHocrH Ha[pflxeHHocrll MarH]ITHoro noJIfl Ha

tpaHnue 03Harraer, .rro norHsril gfieKTpl4rlecKltii ToK B cJloe ocraeTcfl nocrorHHbIM
B TeqeHve Bceto npoqecca, a yc,'roBae [ocroflHHoft HalpflxeHHocru 3JIeKTpI4qecKoro

rroJrfl 3KBHBaJIeHTHo coxpaHeHi.lrc IIoJIHoro MarHI,ITHoro noTOKa. B peanrnux ro-
KoBbrx cJroflx Qasuuecxue ycJroBufl Ha Hx rpaHlruax Motyr 6ttrl 6o.lee cJIoxHbIMI'I,

TaK r(ar< oHIz gaBucflT or 3JreKTpoArrHaMl,Iqecxofi cssgu AaHHoro roKoBoro cJlot c

Apyrr.rN,rrr roKoBbIMH CI4CTeMaMI'I aXrLtSHOft O6nacru.
Cnyuail 2. S.nerrpr.tqecKoe rr MarHr{THoe rroJle HMeIor IIo ABe KoMIIoI{eHrbI:

E,,, E", tl H,,, Il, cobtnetcrBeHHo. Paccuarpunaercq 6eccaJloBafl xoH$zrypaqna
udrsurHoro 

"nonn (BKMII).
H aq a,rs unrii cpo u onp e4eJlfl ercfl coorHolIeHI'IrMI4

o:0, g:const, 7:CoflSt,
dHn .--L , - 

I dH,
i: Const, L" - Ano dx ,

H'!/+ H2: collstr E ,,: # * ,

rAe BbIpaxeHr.{e, 03Harlarctllee IIOCTo.flHCTBO MaIHIITHOTO AaBJIeHLIf'- yC/IOBI'Ie

Toto, qio xouQzrypauur 6eccflroeas. 3ro ycJIoBHe oKBIIBaJIeHTHo 3aBucl4MocrH
j:aH. 3Aecr, a:a(s) - 

HeKoropafl cKaJIflpIIaa $ynxUua KoopAIlHarbI s.

lpaHt,tuurte ycJIoBI'Ifl cJIeAylolrrue:

cr(0, l):0, u(s7,, l):0,
H r(0, /):const, H r(s1,, l):const,
H, (0, /):const, H ,(sru l):const'

15



\5

nt_,
Z/t\-
\_"
N zr'

/,tt
.4/z

-1/\\
s

*!

0'

\
q,

z/,//

Prac. l. 3nonrcuuq Hanprx(errHocrr]
nJIa3Mbl BO Bper\,lerrr.r

l-0 c, 2-10-2, B-3.10-2 c

Puc. 2, To Ne, qro rra puc. I
1-0 c, 2-0,30 c, j-0,b4 c

-4//t

MarHarHoro noJrs, cKopocTr.r, IJToTHOCTU r..r TeMnepaTypbr

\
\\

Ha npanofi rpaH'Iue BMecro ycJloBr.rri AJifl MarHrzrHoro noJrfl paccMarp7Baltrlcb
Taxxe yCJIoBlIfl Er(5,,, l):const, E r(sn, l):Const.

rpauuvuue ycJroBrrfl npra l:0 coriacyrcrcfl c Haqailb,brMr4 AaHHbrMr.r.3.2. Pesy;rtrarbt pacqeroB. 3Har{eHHf, rpaArzeHra HCxoAHoro MarHrzrHoro ro,rrff
BaplupoBaJrucb B npeAe,rax-1 fc/xM{dHrldx{2.108 fc/xrr,r. nor<asarerb creneHi4
B (3) 0<P<3, tvtHoxute,lr Qo nr,l6upalrcs Lrs ycJroBrzs renJroBoro 6atalr,ca B HeBo3-
MyureHHoM cocrosHr.ifi Qrrn:Qrr,. rlpono4unucb Taxxe pacr{erEr 6es yuera no-
Tepb Ha I43JIyqeHIIe, IIO3BOJILIBIIIZe JIyqI'xe IIoHflTb XapaKTep pasBzlTutr npouecca.

3a4asanucr, BogMylrreHlifl pa3JrI4qHbrx napaMerpoB gaAaqH, H accJreAoBaJracb
Izx 3BOJrrOUHfl. llpoAeMoHCrpr4pyeM pflA Havric,ilee xapaKrepHr,rx pacqerHbrx c.ry-qaeB, oTMCTHB npu gToM, qTo B cryrrae Apytux BaAoB Bo3MyrrleHyri KarrecrBeHHoe
PASBI,ITI,IE NPOqECCA OCTACTCfl HCH3MCHHbIM, H3MEHflCTCfl JI}III]b KOJII4IIECTBCHHOC
npoflBJreHHe OTAe"rrbHbrx cTopoH flBJreHr.is.

3a4aercn Bo3MyueHHe reMreparypbr AI: do?o.rp 
[ - (r* )'], ,o" U, -qucro, onpeAe.[fl ]oxtee. MaKCr.lMaJrbHyIO aMn,'rHTyAy, xo'- afi nepoBa r(oopAr4 Hara

I\eHTpa BO3MyXreHIzfl, Lv - rulipHHa Bo3Mytr1eHnr. PaccuorpvM BHarradre c,rryuafi I
(c o4uoxounoHeHTHbrM rraaruurHirrta no,rrena). flycrs noaryrl"trre raKoe, qro 3aAaBa-
eMoMy yBerarIeHI4IO TeMneparypbl coorBeTCTByeT yMeHbrueHl4e ndirorHocTH CpeAbr,
TAK IITO NP],1 sTOM TASOAI4HAMHqECXCE AABJIEHHC OCTAETCfl HCI,ISMCHHbIM. KAX PC.SyJIbTar, n o6.lacru B03MylueHIrf yBeJil,rr{r4Balorcr oJteKTponpoBoAHocrb, nJrorHocrb
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ToKa Il AxoyJIeB HatpeB, yMeHbrxarorcfl norepu Ha r,r3,iryqeHr4e. C reqeHzeM BpeMeHn
pacrer reMneparypa s o6racru Bo3MyII{eHI4fl H, c,IreAoBareJlbHo, pacryT sJIeKTpo-
npoBoAHocTb I4 ILIIoTHocTb ToKa. BosuynteHzf, 3aAaBaeMbre B pa3Hbrx o6Jlacrqx
ToKoBoro cJrofl, BeAyT ce6a paenuuuo.

flycrt Bo3MyIr,eHHe 3aAaHo s o6racra 6o.rrnux eHaqeHzfi HanpffxeHHocrr.r
MarHllruoro no,la (pac. 1). llpozcxoAI.Ir ycKopeHr.re 3oHbr rroBbrrrreHHoil n.torHocrn
roKa noA 4etlcreneu Bo3HlIKaroqefi ueypaeuose[enHort rroHAepoMoropHoil cu,nu.
flpu erorra soua 4eiicreyer xaK noprueHb - cxuMaer ras nnepe4u ce6fl u Qopua-pyer BoJrHy cxarHf , a n o6parHylo cropoHy pacnpocrpaHfercf Bo,'rHa pa3pex<e-
Has. B HaqaJIe npouecca IlJlorHoct, ToKa Iz renaneparypa s o6racra Bo3MyueHHr
pacryr, Ho no Mepe ycKopeHua eloii soHL,r Ao Her(oropori cr<opocru HanpflxeHHocrL,
3reKTpl4rlecKoro IIoJIfl B cHCTeMe r(oopAr{Har, lnuNyqeficfl BMecre c BerrlecrBoM,
yMeHbuaercfl KaK B pe3yJlbrare yMeHbueHux xoeQQarlr4eHra 4uQ$ysrzrr NlatHr{r-
HOrO [OJrfl (ynenleueuue 3JreKrponpoBoAHocrt4), rar r.r 3a clrer uHAyKrr]roHHoro
IIOJIfl' IIpOnOpqUOHa,'IbHOrO CKOpOCTLI ABI.'l)KeHUtl H HanpflXeHHOCTI4 MatHI,tTHOtO
nons. Bc,reACrBI,Ie groro yMeHbrrraercfl AxoyJreB HarpeB s srofi o6nacru, 14 Aa,.rb-
Hefimero pocTa reMleparypbr u rrJrorHocrrz ToKa He npolrcxoAr.rT.

Bostryqe_Hur >xe, saAaBaeMbre e o6nacra HTMI, pa3BrrBa]orcr HecKor,rbKo,
no-IzHoMy. Ha uux noHAepoMoropHas cr.rJra npaKrr{qecKu He 4eficrayer, a Harrpfl-
xeHHocrb SreKTpuqecKoro [o,'If s o6racru Bo3Myrr{eHI,rfl yMeHbrxaeTcf roJIbl{o }tB-3a
yMeHbrxeHHr rosQQuqueHra 4r.isQy3Ha MarHr.irHoto no,'rfl. B erovi cd,ryqae yc-
JIoBIlfl A,tlfl pocra [,'IoTHocTIz rora 6o.nee 6"uaronpizarHble, ].i no3ToMy B TenJroByto
3_Heprzrc lpeo6pasyercs 6dnlruafl rlacrb gHeptulr MarHHrHoto no.na, ueu s o6,'rairn
6o'nlruzx MaTHI4THLIx no,refi. Bosuunaer 3oHa c rroBbr[]eHHorl reuneparypor:r u
nJlorHocrblo roKa -- T-cnofr. [2]. Ho raK KaK Qanruuecxu rpo]rcxoAur ,'rr.rrlE,
npeo6pasonaHr.re 3Heprr.ru MarHr.rrHoro rroJra o6n^acru nosryuenafl, To e$Qexr
HarpeBa 6y4er 6o,ree 3HaquTe/'tbHbrM B cJryqae, ec,'ru ocyuecTBJrsercfl AonoJrHH-
tenrHtrri npr.rror{ sHeptr.ru s o6,'racrs Hynenor? JrvrHuH uaiszrsoro no,ta (H,rIMlI)
(npa 4ay,laepIJoM paccMorpeHua) sa cqer froroKoB Be[]ecrBa BMecre c MarHurHr,rM
IIoJIeM 124, 251. B uai-ueu cryr{ae reMneparypa Bo3pacraer go 6onee BErcoKrzx
sHaueHali, KolAa Ha npanoll tpaHI4Ue BaAaHo ycJroBr.re Ar'rfl nocrorHHoro ar,rer(r-
pl4qecKoro IIoJIs, TaK I(aK B 3TOM CJryqae ocyuecrBJrflercf noAKaqKa 3Heptlrrz 3a
cqer pocra MatHr.rrHoto no,Ifl Ha tpaHr4ue (n pesynlraTe roro, qro reMneparypa
I{ 3JIEKTPONP_OBOAHOCTb NPH 3BO,IIrcqI,IH BO3PACTAIOT) (PNC. 2). [.rrOrHOCTb BCIUCCTBA
s parioue HTMII cHaqaJra Bo3pacraer, a Aa,ree ee pocr BaMeAaflercfl r.l3-3a pocra
TeM[eparypbl LI AaBJIeH]4fl, IrpurreM BoHa c MaKCHMaJrbHori n,norsocrblo BexlecrBa
renepL, pacnoJroxeHa Ha HeKoropoM paccrotltr4vt or HTM|I. 3ro c,re4crnlie oAHo-
uepuofi rocraFroBKr.r 3arauz. B 4eyrraepuoM >Ke cryqae AoJrxeH ua6nro4artcfl BbrHoc
BeUeCTBa BMeCTe C MaIHIZTHbIM tlo,'IeM i.I3 oKpecrHocrz H,IIMII B HalpaBJreHurr,
nep neHAr.rKyJrfl p HoM Ha np aBJre HHro np r4roK a BerrlecrB a [24, 2b),

Pacuersr, npoBeAeHHbre AJrfl cryrrar 2, r. e. a.rrs BKMII, Aaror aHaJroruqHbre
pe3yJrbTaTr,r.

llpu sa4aHuli npaBoro rpaHuqHoro yc,,roBr.rfl AJrfl gJreKTpzrrecKoro [or,rfl 3Aecb
TaKXe OCyqeCTB,'IfleTCtI IIoAI(arIKa SHepIliA 3a Cr{eT pOCTa MatHHTHOto IroJrrr Ha
lpaHHUe lo rofi )Ke npr4r{HHe, qro H r c,nyuae l, u renueparypa Bo3pacraer s 6o,'rb-
ueri creneHu (puc, 3) . 3oHa xe BosMyxteHprfl, 3aAalrHoro B olna'ctvt Aocraror{Fro
oo,'ibtuHx MarHr.rrHbrx no,refi, no4 4eftcreueM HeypaBHOSeXleHUOfi nOHAepOMOTOpUOfi
cl'lJrbr ycKopaerca (puc. ,4), gaurancb nplr sroM B,'ieBo. [o406Ho noprrHrc,'oua
cx.I4Maer ras BnepeA[ ce6a,..a sa Herl o6pasyerca o6nacrl pa3pexeHr.rfl c noHHxeH-
Hofi renaneparypofi. V nesoll rpaHI.Iubr rrJrorHocrb BerrrecrBa BoBpacraer. eeoJr;ura
HanpflxeHHocrH 3/'IeKTpHr{ecl{oro rtoJttt tt AxoyJIeBa HatpeBa raKafl xe, I(aK LI B
!{Yvae 1. zcc'ne4oBarire npoBeAeno npu pasJruqHbrx BHarreHuax pn:p;Jg"pr.
KaqecrseHHo ,,po,.ecc pa3Br.rBaercfl o4aHax'ono, Ho npil n.,>f pru"rrr" iourli-
IIreHHrr IjpoxoAHT 60nee zHreHcr4BHO, TeMneparypa r,'ra3Mbr s r-croe 

"orprarr",Ilorrr]'r Ha ABa nopflAr(a BeJrHrrHHbr. rloeronry MoxHo npeAnoJroxurr, uro raxoftpex H I p a 3 B HrHs nepelp er uoft Heyc'roli,I us ocru Mox er ocyiqecrB Jr fl rr,cfl B o Bcrrblr]-Kax. llpr4 6o,ree errcor{trx HaqaJrbHblx reMneparypax u 3,'reKTpOlpoBoAHOCT_flX,
Tex ){{e sHalIeHI'IsX rpaAI.IeHTa I,ICXOAHOTO MatHlrrHoto norTfl lxoyr'reBo SHeptoBbr-
.[eJIeFIHe MeHbue H neperpeBHaa ueycrofiuliBocrb npoflBJrlerca n rpoprrae soH 6orr-
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Puc. 3. To >xe, rtTo IIa pnc. l, 4.rt 6eccunonofi
1-0 c, 2-0,084 c, 3-0,23 c

Puc. 4. To )Ke, qro Ha puc. 3
1-0 c, 2-10-2 c, 3-1,37. [0-1c

uoir nrorHocru Tor(a r.r reMneparypbr, qepeAyrouluxca c 3oHaMIz HI43Kofi ulor-
HOCTT.I rOKa H TeMIIeparypbr.

B rocraHoexe, no4o6r-ioli c.ryuarc 1, paccltarprlBaJlacb saAar{a B [11], flBJlrlo-
u1aflcrr npoAoJrlKeHereM [10] . Ho npune4eHHbre raM pesy,'Ibrarbl rior'IyrleHbI /IHnlb
l]pl.l iyreHburzx 3r-raqeHr4flx 3JreKTponpoBoAHocrT (o-10s eA. cfc3, r{To Ha He'
cKo,'Ibr{o nopfAr(oB HHxe 3Har{eHr.rfi KyIoHoBCKoii IpoBoAI4MOCTLI, xapaKrepHblx
Arfl corHerruofi aruocQeplr).

1/4

472

xorrrf rarypaur.rH NlarHrrrHoto troJI fl

4. [suxenne yAapHofi BoJIHbI noflepeK roKoBono cJIofl

4.1. [IocraHoBKa BaAaqr{. Ilycrl HMeercff pacnoJroxeHHblft napaJIJIeJIbHo no'
BepxHocru Consqa (g:0) roKoBbrft cJroft c oAHoKoMnoHeHrHbIM MaTHfiTHbIM noJIeM

c flapaMerpaMa MarHr.rrHbrx rrflreH rrJrrz xpoMocrfepu. B uexoropufi uoueHr BpeMeHI'I

[onepeK sroro roKoBoro cros npoxoAr.{T yAapHaf BoJIHa. flo rr,repe cBoero ABHxeHI{fl
oHa ,BaeKaer sa co6ol? ras, raK rITo 3a Heft o6pa3yercf pa3pexeHuoe npocrpag'
CTBO, rAe AaBJIeHHe MaJIO. B paCrIeTaX 3TO yCJIoBHe MoAeJII,lpyeTCfl C nOMOxlbIO

HyJreBoro AaB.IIeHHf Ha JIeBoft rpaHl{qe. B pa4e pacrleroB na arofi IpaHHUe AepxHM
nocToflHHoe 3HaqeHr{e cKopocTr.r ABHxeHLIfl BeIqecTBa LI,/II'I TOJIbKO B Harlafle npo-
U,eCCa (a AaJIee - HyJIeBOe AaEJIeHHe), IIJIU Bo BpeMfl Bcero paccMaTPI'IBaeMoIo
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Puc' 5' 3soJ,Ioulns napa]\{erpoB rol{oBoro cdrox lr-ix ABr.rxeHr.ru noflepeK.Hero ygapnofi oo;rurrc nocrorHHbrM 3HaqeHr4eM HanpflxeHHOCrA uarHnrHoro noJrf Ha up'aro, rpaHlruel-0 c, 2-2,5.10-2 c, 3-0,1 c r - - -

I,IHrepBaJra BpeMeHr.r. Ilpanaa rpaHr.rua _. HenoABHxHafl creHKa. Ha uerl Suxca-pyeM nocToflHHoe 3HaqeHHe HanpflxeHHocTll MaTHLITHoIo tIoJIg uJIIi SaLAeM gaKoH
..orp:11l^:o^ :9.,y:"r. Cneea MarH,rHoe rorre noAAepxr4BaeM paBHbrM Hyrrro.rrpoqecc onracbrBaercfl npnBeAeHHbrMrE B pasAeae 2' ypaaHenzsuu. HaianruueycJroBr,rfl onpeAeJrfl rorcf cooTHolrreHHfl Mrl

a:0, p:const, H2
P+Z# .: corstr

aDu
- dx : Const, tr 

- 
1 dHv

",- +no dx '

Epanocr raKxe oAHopoAHoe pacnpeAeJreHr.re
npr{ sroM rpaAr.reHT MaTHHTHOTO AaBreHHfl He
Ia3OAI4HaMHqecKoIO AaBJreH}Ifl .

f.oq1ta15ug ycJIoBI{fl' onHcaHHbre Bbrrrre, BbrrJrflAflr cJreAyroqr{M o6pasou:
l.r\0, /)^:0r, p(0, t):0 wnw o(0, l):'s6n51, -'---r
il a-(sn, t):H p*at, o (s1, l):Q,'

tl.e Hk, c-flocToflHHble.
4'2' Peeynrrarbl pacqeron. rlapauerpaMr{ saAaqu flBJrflrorcfl BeJrr.rrr{Ha Hanpff-xeHHOCTr.r MaTHIZTHOTO noil'- fi ero zcxo4uuft rpa4ueur, IIJIOTTIOCTb, TeMneparypaBerrlecrBa, cxopocrb ABr4xeHHfl y4apHofi sonHri. npn uilcnerr"o, *o4urrpoBaHrrr{BapsupyeM 3rH napaMerpbr.

- Paccvrorpuu nuiuane ory Ba,{aqy np, napaMerpax corHeq,oronsrHa. r4nnrc-crpaquefi TaKoro cflvqas flBJIflIorcfl 
-pacuemr, 

pesyJrbrarbr Koropbrx npeAcraBJreHblua pac. 5, 6.

Ia3OAHHaMI{TIeCKLIX napaMeTpOB,
ypaBHOBerxHBaJrcfl rpaAr4eHroM

l9
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Puc. 6. To xe, r{To Ha pr.rc. 5, no c pacryu{r.rM Bo BpeMeHI.I gHaqeHIreM Ha[pfl)KeHHocrlr MarHfiT-
Horo fioJrs ua npanoti rpaHliue
l-0 c, 2-2,5,10-2 c, 3-0,1 c

Pnc. 5 AeMoHcrpllpyer cryqafi, KorAa Ha npaBoft rpaHllqe rloAAep)Kl{Baercs

QuxcupoeauHoe sntrreHlze Ha[prxeHHocru MarHlarHoto no.ta (a:0). Haua.nluoe
pacnpeAeJreHlle rasoAIzHaMI{qecKI{X napaMerpoB oAHopoAHoe. flpu reM[eparype
coJrHeqHoro [flTHa l{cxoAHblft rpaALIeHT MarHI{THoto rIoJIfl B pacqeTHofi o6ilacrtl
6ucrpo yMeHbnlaercfl BcJIeAcrBHe AIEQQy3HII, ra:r' KaK roeQQuUueur 3./IeKrpo[po-
noAnbcrll nran.,II,o MoMeHra BpeMeHLI /:5.10-3 c Ha JIeBofi rpagl{qe noAAep)I{H-

BaeTCrr 11oCTOflHHOft CKOpoCTb ABHXeHI,Ifl BeilIeCTBa, AaJIee - HyJIeBOe lpaHI4tIHOe
ycJroBr.re no AaBJIeHHro. STor MoMeHT BpeMeHI4 MoxHo cqliTaTb 3a HaqaJIbHbIft,

KOrAa r.rMeeTcrr HeKoTopufi 4euxyuuficfl crycrox rIJIa3MbI, MOAeJIVpyrculIft yAap'
Hyro BoJrHy. flp' ABI4)KeHI{I{ y,lapnofi BoJIHsI rOK cKl'IHnpyercfl B ee [epeAHefi
'qacru. 3Aecr xe JroKaJrr43yercfl AxoyJreB HarpeB, a raKxe sJIeKrpoMarHLIrHaf
TopMo3fIIIafl cl{ila. 3ro rlpttBoAlIT K Bo3HIIKHoBeHaIo T-cnos. Topuoxeuue T'cnon
npr4BoAr{T K eto ocraHoBKe r{ ABr.rxeHHro B o6parHoM Ha[paBJIeHI{I{. lIpI4 sToM

o6pasyercf yAapHafl BoJIHa, H,qyqafl HaJIeBo, pI BoJIHa pa3pexeHnfl' pacnp6gT'
paHflrculafcfl BcJreA Ba r4cxoAHofi y4apnofi BoJIHoft. Ias clpara or I-cnos oxJlax-
Aae'lcfl, g.tleKTpHrIeCKVit "tOK Iz 4xOynea HaIpeB BbITeCHfIoTcx e pafton $pOHta
B9JIHbI, H no Mepe ABI,IxeHHf IacxoAuoft yAapHofl BoJIHbI Qopnarapyetcfl cJleAyloilIt4fi
T-CnOil Vt T. A. AO TeX [op, IIOKa HCxoAHafl yAapHAfl BoJIHa oKoHlIaTeJIbHo He 3a-

ropuosurCa.BpaCCMarpLIBaeMoMcflyr{aenpoAeMoHcrpI'IpoBaHoo6pasonauAe
4eyx ?-cnoes. l4x IxHpI4 Ha 200-300 u."Ha puc. 6 npe4cranJreHbr p$yJrbrarbr pacqera, ro"Aa ua npaeoit rpaHHqe
HalpflxeHHOCTb MatHIlTHoto IIoJIfl pacTeT co BpeMeHeM. MoxHo BI{AeTb' rITo rlpH
gToM 6oJree LIHTeHCI4BHo Sopnrupyrorcr.. T-cntou, Ho Ia 6blcrpee TopMo3I'ITcff I4 cxoAHafl
yAapHafl BoJIHa, u e peay.rrrrare sopMl'Ipyercq rpH r-cllofl.
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l\raN, rlpa ropMoxeHuu yAapHoft sorHbr B MarHHrHoM no"rre coJrHetrHoro rrflrHa
Bo3MolKHo o6pasonauue oAHoto uJl4 HecKoJrbr(Hx 7-cnoen, esauuo4erlcrBIzeM
Koropbtx c no.IIeM nflTHa Bo3MoxHo o6t,qcneu[e HeKoropbrx aKTr4BHbIx ilpoqeccoB
B OKPCCTHOCTI4 iIflTEH. B NOIO6HOIi MATEMATI'IIICCTOII NOCTAHOBKC, HO C APYTHM
rpaKTHrrecKr.rM npr{,'roxeHr{eM paccMoTpeHa sa1a.ta s [6, 26] .

. Peay.nlrarbl pe[IeHI4q arort xe 3aAar{r4 npr] [apaMerpax coJrHe'{Hoft xpoMo-
cQepu IloKa3aJlil, I{To B aroM cryqae BoHbI IloBblureuHoli TeMneparvpbl Lr ndrlor-
HOCTI,I TOI(A HC BO3HI,IKAIOT, TAK KAK CPEAA NPI4 ABVx<CHULT S HCfr, Y4APrrOft BOJIHbI
ne4er ce6a Qaxrriuecrn raK xe, KaK r41ealrbHafl nJrasMa, BBr4Ay csoefi 6ortuori
9JreKrponpoBoAHocrI,I.

5. O6cyx4eHr.re pesyJrbraroB r.r BbrBoAtr

rlac,leuHoe Hcc,'IeAoBaHLIe neperpeBuoft Heycrofiqzsocrll co.nseqHoil rrJrasMbr B
npocrofi o4Houepuoii MoAeJII{ Iro3BoJrH,'ro npocaeAr4Tb HeKoropbre oco6eHsocru
QoptrtuponaHVr., Ha ue,runelluoli cra1r4r soH IroeHueunorl TeMneparypbl Iz r,,Ior-
HocrH ror{a (rax uasunaeMbrx I-croes [21). florasaHo, qro npoqecc pasBkrrrzfl
Ma,'rbrx HarraJrbHbrx Bo3MyqeHHii n craquoHapHoM roKoBoM cJroe cyqecrBeHHo
3 aBuct4'I or rH tt a ltaruur uofi xo uSuryp aq ww (cwnon aa wnu 6eccu noa aa ),- or Jr oK a.rr b-
HOIO SHaqeHHf Hanpf)KeHHocTl] MarHrzrHoro flo,rrfl B MecTe 3aAaHHf BO3MyIIIeHIZfl
H OT Xapal(Tepa BHeuHI4x 3,'IeKTpOLLIHaMI4iIeCKAX yc,ronzr?. OKaeaIOct,, qTO 3OH6Ic noBbllxeHHofi reuneparypoli II n.IlorHocrrro roKa, pa3Br.rBaroquecfl B o6nactu
cH,lbHOrO noneper{Horo MatHr,rrHofo ro,'rfl, ycKopflIorcrr noA 4eficrnaeM [oHAepo-
uoropnori cu.nrr. IIpa 3roM cKopocrr.i ABr4xeHr.lfl rr,'ia3Mbr Moryr Aocrr.rtarb He-
cKod'rbKr.rx r(H,'roMerpoB B cer(yHAy, OAHaKO TeMfleparypa Bo3MyureHuil ssrpacraer
HCSHAI{HTCJIbHO, TAI( I(AK MOUIHOCTb A)KOYJICBA HAIPCBA 3AMCTHO CHI,IXACTCfl B
pe3yJlbrare octta6tevus HanpttxeHHocru BHe[rHeto 3Jrer(TprzqecKoto no,'rfl rrpo-
THBOnO/'rOx(HO HanpaB,rreHHbrM 14HAyKqr4OHHbrM rroJreM. Taxuu o6pasoir,r, B 3ToM
c,lyqae ua ge,ruuellruofi cranww Heycrofiuunocru 3Heptlifl MatHHTHoro no,'If npe-
o6pasyerca B ocHoBHot\,I B KHFIeTHT{ecr(yro 3Hepruro HanpaBd'reHHoro ABr.rxeHHs.

_ Ec,lr4 ueycroiiuzsocrb pasBllBaercfl s o6racTn cna6oro [o,/rfl, To Bo3MoxHo
o6pasonauue I-c"rlos. B arorlr cryr{ae 6ontmaq qacTb sanaceauori r,raruaruoft
SHeprII]t nepexoAtrT B TerrJroByro, r.i B HeKoTopbrx cryr{aflx TeMnepaTypa nJra3Mbr B
T-c,loe naoxer 6snt >105 K. @opulzpoeaHr.re BbrcoKorerr,ineparypritrx T-c.loee
IlpoHcxoAllT npel4MylqecrBeHHo B nJra3Me Hrz3Koro AaB,IIeHr.rfl c 6eccH,rosofi xoH-
Srrypaquefi MarHurHoro [o,'rq. Paselzrae Heycroftuunocru npo[cxoAHr 6onee
IzHTeHcLlBHo, ecJIIl BHeITIHI,Ie tpaHIIqHLIe ycJIoBIzfl TaKoBL,I, qTo B TeqeHHe Bceto
[poqecca coxpaHrercs no.tusttl nrarnurusrr? rroroK B paccMarpusaevrort o6tactu,
no cpaBHeHl4lo c rel{ cJlyqaeM, KorAa ocraeTcfl Her.r3MeHHbrM cyMMapnuft 3JIeKTpI{-qecxuii ror.

florasaHo Tal{xe, r{To npH npoxoxAeHr.ilz y4apuori Bo,rrHbr uepes o6nacrb cr.IJIb-
HO|O MaTHHTHOTO no,'Ifl C IIapaMeTpavu,6nnel<aMll I{ Hx 3HaqeHagNr e o6,,Iacrgx
co,IIHerIHbIx IIrreI{, nocJleAoBaTe,llHo Qopltapyrorcfl HecKoJrbKo cJroeB c rroBbrueH-
Hori reuneparypofi r{ r,rorgocrbro roKa. v}apuaa BoJrHa npr.r oroM esserruauo
TOpil,r03 r.rTCrr .

Pesy,rtraru pacrIeToB IIo3BoJIflIor cAeJIaTb BbrBoA, qro Te ycJroBrzfl Bo3HrzKHo-
BeHr'rfl 3oH rroBbrrueuuori reulepsTyprr H irJrorHocra ror(a, Koroprre c$opmy,rhpoBa-
urt s uau6oJlee IIoJiHoM sra4e n_[5] H yrroMflHyrbr B paBAeJre l, sn"lsloics Heo6iolrz-
MbIMLI, HO He AOCTaTOqHLIMH. BaxHo, qro6rt B Mecre nocJreAyloqero o6pasonaura
SoHbI noBbllreuuoii reMneparypbl H rJlorHocTr4 Tor{a 6u,uo ail4eneHo AocrarollHoe
KoJrrlqecrBo AxoyJreBa .Teflaa 4,ur 6srcrporo pocra reN{neparypbr, T. e. AoJrxHoBbrloJrHfirbcx ycloene [91

O6ts619 Ogtss16 -=:rtu --ff>l'
rAe E0' Po, Po, Eo, c0, 16 - xapanrepHble gHaqeHLIfl yAensHofi nuyrpeHuerl eHep.IHH' I'TIOTHOCTH, AaBJIeHUtt, ITaD?flXeHHOCTLI S,IIeKTpHr{eCI(OtO rIO"rr.B, OJIeI{TpOnpO-
BOAH.OCT],I I,I BPCMCHIJ PA3BHTI,Ifl UCYCTOfiUACOCTIZ COOTBCTCTBCHHO.

llprz 6o,rrrrur4x 3HaqeHr.rflx o0 H MaJrbrx cKopocrflx ABr.rxeHriq roK B ocHoBHoM
ONPCACJIflCTCfl TPAAIICHTAMIZ MAIHXTIIOIO TO/Ifl, H YCJIOB]]CM O6PASONAHZfl 3OH
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noBbrrxeHnofi reunepatypbl gBJltercr BblnoJI HeH[Ie coorHoueHlaq

oo1lto: i'oto : /:_\, i4{\, to : , , 1fl3 > t.po oopo-\4ru/ \lo/oopo Re^4nPo--'

rAe n";:* * , /s - xapaKrepustfi trlacurta6 I'I3MeHeHlIs HanprxeHHoclrr

MaIHI,ITHOTO nonn, LHslls - xapaXrepuUft rpaAHeHT MarHLITHoro noJlf ' onpeAe'

aqrculufi [Jloruocrb rora fo.
B 3a,(aqe tto UCcJIeAOBaHI.{IO AOSUyUeHUfi B KBagHCTaqI'IoHapHoM roKoBoM

cJroe BosMyrqeHhs s o6nactsx c AocTaToqrro 6o;luuuul,I MarHI{THbIMH IIo,IIflMH I'Ir

BosMyrqeHufl B oKpecrHocrl{ HTMII pasrunarcrcf no-pasHoMy noroMy'-Jl9 xa'
paKrepHble BpeMeHa pasBLlrwf Bo3MyIqeHI,lfi pasurte. B oxpemuocru HTM|I xa-
paKTep HbIe BpeMeHa AxoyJIeBa oHeproBblAe ile1;,1.r, cyqecrBeHHo 6o,nrure.

B saAaqe o ropMoxeHrh yLapHotr BoJrHbr B MaTHLITHoM IIoJIe IIttrHa xapaKrepHble'

BHaqeHr4fl gJreKTponpoBoAnocrr,r AocrarorrHo MaJIbIe. I4 noerouy BbITIoJIHeHbI yc-
JIOBIIff 4na o6pasoBaHLlf.3oH noBbIIIIeHsOft reUnepaTypbl I,I IIJIoTHocTI{ ToKa.

EcJrra seqecrso cna6o lroHr{3oBaHo, To oHo rzMeer Bo3MoxHocrb 6ofiee cso6oAuo'

ABurarbcg [onepeK cI4JIoBbIx nuttuir MarHLITHoro noJlf , I,I ycJIoBLIeM o6pasoaauun
BOH [OBbIIIIeHnOfi TeMlepaTypbl f BJIfl eTCfl BsInOJI HeHIae COOTHOIueHI'I;I

opEzntn I oov2ol'2'

P, o -*:)\sfiQH)'?t'
fAe

Refr: *ooV'oto, 
^n:#,

Vs - XapaXTepHaE CKOpOcTb nJIa3MbI, Ho - xapaKTepHoe SHalIeHIIe HanpflxeH-
HOCTI,I MAIHIJTHOTO NOJIfl.

3oHH nosHruesuoft reMfieparypbl H IIJIorHocTI.{ roKa Moryr o6pasoeltearlcr
KaK B p$yJlbrare AxoyJIeBa npeo6pasooaHllfl sHep1ilu yxe l{Meloqerocfl MarHI'Ir*

Horo noJlfl, raK Hsa cqer no,UpoAa oHeprru lls 4pyirax o6nacrefi B pe3yJlbrara 4'S'
$ysur MarHr.rrHoro rroJrfl r{ (u.rru) nuerilqrrxcf rroroKoB BelqecrBa r o6lacru o6pa-

3OBaHLIfl sOHbI n6Bbllxeuuofi reMnepaTypH. Vcnosuft 111e AJIfl noABoAa SHepTIII'I 3a

c'IeT AIaSQy3LILI MarHIITHoro noJIfl'(Iant nororoB BeIqecTBa) n atrvrocQepe Co;luqa'

npaKTnqecKLI HeT us-Sa 6onrlul{x SHaqenUfi SnertponpoBoAHoctu. IIOABoA xe-
gHeprr4n Ba cqer [oroKoB BeIIIecTBa BMecre c MaTHHTHbIM noJIeM BoSMoxeH. O6na-

crflMu, KyAa Moxer [oABoAI{Tbcs raKItM o6pasona o-HePrxfl' Moryr 6urs o6nacrn
nepecoeAllHeulafl cI4JIoBux .nltuttft MarHI,ITHoro nons 1241.

I4g.noxeusue Bbrr.ile pesyJrbrarbr qr{cJreHHoro MoAeJILIpoBaHI'Ifl HeJII{HCI'IHOI'I

cTaAr4H neperpeBHoft neyirofrul{Bocrl,I B nJIasMe conueqnoft aruoc$epu, a laKxe
Apyrre ItccJIeAoBaHHq t6-tS] cBl4AereJlbcrBylor o saxHoll po.ru erofi ueycrofi'
qI{BocrI{ B MarHnrorIrApoAI{HaMI{qecKI{x fl BJIeHI{fl x ua Connqe.

Hau6onee L{HrepecHoe [pLIJIoxeHI{e fleperpeBHofi HeycroitlluBocTl{ I{ SBJIeHI'Ifl

T-cnofl oTHocLITcfl x Qneuuecxouy uexallusttry conueuHblx Bcflblliler. Peureuae-

arOfi npo6neMbr, BepOflTHO, cJreAyer I{cKarb B HanpaBJIeHLIu. uccJleAoBaHllfl He-

ycroftuznocu{ uIa3MbI HlI3Koro AaBJIeHHfl s 6eccunosofi xon$u-rypaulaH MarHI'lr-

uoro no.ns. B nepnyro oqepeAb ueo6xo,qzuo paccMorperl 6onee 6lusxylo K peaJlb-

uoft ocecuurraerpuuiryro ub4enr 6eccnfiosoro noJlfl, BbIflBI{Tb poJlb AByMepHbIx
eS$exron.- Moxso TaKxe [peArloJloxl4rb, qro MeJlKoMaclxra6uas. nepelpeBHas Heycrol{-
qLIBOcTb npHBoAI4r Ir Typ6yJIeH'rHoMy cocroflHl{Io IIJIasMbI c 3IeKrpuqecKI{M roKoM

s H[xuefi-arnrocQepe Cdnriqa. B ryp6yneurHoM cocrosuau eSQexu4BHaf sJleKrpo--

npOBOAHOCTb [JIasMbI STaHOBLITCq cyqecTBeHHO HI{111e KyJIoHoBCKOfi, u noerOlry'

ubxno o6tscnurl HI{sKLIe 3HaqeHI{, gaeKrponpoBoAHocTl'I coflHeqHoll [JIa3MbI'

BbrBeAeHHbre us Ha6;roAenufi [19, 20] . OcHosaHI4flMI4 AJIfl sroro npeAfloJloxeHl'Ifl
cJlyxar' Bo-nepBblx' BbIBoA o roM, tITo xapaKrepHble pa3Mepbl ueycrotlul,Iaslx
aoirrayrileuurl n- arnrOcSepuoft rrJIa3Me cocraBJlflIor -103-106 cM, uro HaMHolo

MeHbrxe ua6nrcAaervrtrx pasMepoB roKoBbrx crpyKryp -I08-10e cM; Bo-Bropblx'
o6HapyxeuHoe n .na6oparop Hbrx gKc[epHMeHTax c c].rJrbHoroqHblMl4 ra3oBbIMI'I pa3'
pflAAMH flBJIeHI{e nepex6Aa 11371yqa1gqetl unagirast US yerO^fttruBoro COCTOflHUS' B

iyp6y.nenruoe screA'crer.re nepeipeeuoft ueymoftquBocrl.I t8l. B [8] 6u.no Eblnc-
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4.
5.

6.

7.

B.

9.
10.

HeHO, lrro flepexoA ycTofiqr.rBoro, JraMr,rHapHoro cocTof Hr,rs B ryp6yJreHTHoe MoxHo
oxapaKrepl{soBarb oAHHM 6espasnrepubrM napaMerpom (<zsnyrrareflbHbrM q[c.rroM
Petluo.rttlca) no repMI.{HoJIorIzH t8]) - orHorrreHr.reM oHeprHH, uenyuaeuort vs
AaHHoro o6teua [JIa3MbI, K gHeprI{I4, nsnyuaeuoft c noBepxuocru sioro o6reua
3a cqeT AJIUHHoBo.[Hoaux $orouoB, KoTopble MHoroKpaTHo norJlou{alorcfl I,I [epe-
H3flyrlalorcfl B [JIa3Me. Cornacno STHM HccJIeAoBaHr{flM rrJrasMa c greKTpfiqecKl{M
ToKoM nepexoAl.{T e typ6y;renrHoe cocroflHue, ecJlu l,r3ryr{aTerbHoe .Iucno Peft-
HoJIbAca HaMHoro 6onrme eAHHHUbI, ApyrI{Mt4 cJIoBaMI,I, rrJIa3Ma gBJlflercfl orITr,I-
uecKl4 npospauuofi. flo-nu4zuouy, 6es cneq[aJrbHoro AonoJrHureJrbHoro trccJre-
AoBaHI{-r eru .na6oparopHble pe3yJlbrarbl HeJrb3ff npfiMeHr{rb K ycJroBrrflM B arMo-
cQepe Coluqa, oAHaKo oHI.I yKasbrBaror Ha Bo3MoxHocrb BoBHr{KHoBeHr.rfl ryp6y-
JIeHrHoro cocroflHpIfl conHe.Inorl nJra3Mbr B p$yJrbrare rreperpenuofi ueyciofr-
qABOCTI,I.
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H"-oJIOKKyJIbl
B AKTI,IBH bIX

H SJIEKTPI4I{ECKI,IE TOKU

B. H. A6panreHxo,

OEJIACTflX I{A COJIHIIE

C, Ll. I-onacrcx, M. E. Orupn

Zeyueua cBqgb cBer{eurrr BoAopoAHbrx Snoxxy.non co crpyr(Typofi nepruxanruofi cocras-
{flP$9{-:ry*IpHqecKl'tx roKoB, BLIqHcleHHoit uo- ua6lrcIeHLr""rr, "niaiHlrrroro norrfl B lt41r4ll
L'e I tubzbu,z A Ha BeKrop-rr,rarHrarorpa$e KAO. Iloxaeauo, rrro c yBeJrrrqeHr.reM fipKocrr.r S.rior-
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KyJroB Bo3pacTaeT.qo,,rfi }ix nJrorqaAr.i B Mecrax c 60,'rburorl rrrorrrocTblo ToKa. 3ro yKa3brBaer"
Ha BaxHyro po,'rb sJreKTpl.iqecKoro ToI(a B HarpeBe Q,'roxry,rron. VcraHos,'rerro, qro, qer\r Bblue,
fipKocrb $,roxxylon, TeM qatrde orrI.t flotB,,rEIorcfi B lrecrax c roKorr, HanpaB,,IeHHbr]!r BBepx..
CAe,raH BbrBoA, qro B HarpeBe (uroxxy,ron r{aprrAy c Axoy"reBbnru norepsr,rH BaxHyro po.nb
urpaloT BbrcoKoSlrepruqHbre qacTullbl, KoTopbre, no-Br.rALIr{orry, nocTorrHrro ycr(opfroTC, B r(o-

poHe. TaKafl xe aclir\ri\rerpufi orHocure,TbHo 3HaKa roxa ua6,rrc,qaercfl I.t B pacno/to)KeHlrr.t Hr_a-

BcnbrrueK [6]. O6rquocrb fle,'IeHLrii BCnbrlreK u rp,roxrynoe npoflB,rrercfl B ux HarpeBe aHH3or-
ponHbrMr.l noroKar\,rH BbrcoKo3HepruqHbrx qacrr.rq. Pagnr.rqHe r\re)K.{y }ur}ru sar(Jrroqaercfl Jrrrrrb.
B MOUIHOCTr'1 I]pOqeCCa.

H(zPLAGES AND ELECTRICCURRENTS IN THE ACTIVE REGIONS OF THE SUN,

by V. I. Abramenho, S. I. Gopasguh, M. B. Ogir,- The radiation of Ho plages versus the
structure ol vertical component ol the electric currents was studied. The electric currents,
were calculated using the observations ol the magnetic field carried out in Fe L'5250,2 A
line at the vector-magnetograph of the Crimean observatory.

It is shorvn ihat the plage area in places rvith high current density increases u,ith the
growth of plage brightness. It means that the electric currents play an important role for
plage heating. It is also established, that the brighter the plages, more often they occur in
the places of upward currents. We conclude, that besides Joule losses high energy particles
which are probably constantly accelerated in corona, are also important for plage heating.
Similar asymmetry lvith respect to the current sign is observed in Ho flares' location [6] .

The homogenity ol ilare and plage phenomena is manilested by their heating by anisotropi-
cal beams of high energy charged particles. They differ only by the power oi the process.

.Il,anno z3BecrHo, rITo l4Meercs recHafl cBr3b MexAy cBeqeHueu Q.noNxy,roe,
H MarHr.rrHbrM rroJreM. Oua nnepetre 6sr,ra ycraHoBJIeHa Es6xoxoN,I [1] H sare\a
AeTaJrbHo LrccJreAoBaHa Ha 6o,'rbrxoM MarepraaJre B 12,31. OAnaro Aa,'IeKo He .fceH
MexaHr.rSM HarpeBa Q.roxrynor. VcraHoereHlie ero BaxHo AJI'I noHI.iMaHLif npo-
ueccoB HarpeBa BepxHHx cJroeB co/'rHerrHoil aTMoc+epbl B ued'IoM.

Ha6.rlrc4euufl noKasbrBalor, qro B Mecrax flpKLIX Q.noxxy,roe qacro pa3ropa-
IOTCfl BCIIbIIrKH, KOTOpbre IIOflBJIflIOTCfl B OCHOBHOM TaM, lAe npoTel(a]o',r cIl,IIbHble',
SreKTprrqecKHe roKH [4, 5]. Hauru HeAaBHr,re HCCJTeAoBaHVP- iloKa3ailH, qro Bcrrbltrrr(I4,
Ha6flIoAaeMbre B Hc[, IzMeIor reHAeHuulo ilorrB.rrfrbcfl npeaMytqecrBeHHo B Mecrax
c roKoM, Ha[paBJreHHbrM BBepx. flo ua6,rroAeHr.rflM AByx aKrHBHbrx o6Jracrefi 500/o

BCeX y3JroB BCtIbrueK npI4XOAI.ITCfl Ha MeCTa C TOKOM, HanpaB,'leHHblM BBepx (no-
JIoxIzTeJIbHbIn ToK, j*), 250/o - Ha MecTa C ToKoM, HanpaB,'leHHblM BHI'I3 (i -),
u 25o/o - Ha rpaHr4ubr BcTper{Hbrx ToKoB. Kponae roro, y3Jrbr Bcnbr[reK, pacno.[o-
xeHHbIe B O6fiaCTflX C TOKOM, HanpaBJreHHbIM BBepx, flpqe, H npoAo,'IxllTeJlbHocrb
I4x 6orb[]e [61. Ilo.ryueHHbre p$yJrbrarbr rroeBoJrr4JrLI cAeJIarb SaK,rrcqeHae, qro
CBelIeHIze BcIIbIueK B JII]HLIfl x, Ia B iIacTHocTIz B Hc[, cBflSaHo c HarlpaBJIeHHeM SJIeI{T-
puqecKoro [oJrfl. 3To BosMo)KHo, KorAa 3a cBerreHr.re oTBercrBeHHbI noroKn 3apf-
xeHHbrx qacrHu, ycKopeHHbrx B BepxHIzx qacrflx MatHurHbrx rerer'Ib [6]. AaHHoe
o6croflTerbcrBo o6ocHoBbrBaer rrolrcK cBa3r.r cBeqeHas QroKKyr'IoB c oJIeKrpllqe-
CKI.{MIZ TOKAMI{, I{EMY I,I IIOCBflUICHO HACTOSIrICC IICCJIEAOBAH],IC.

1. Marepuafl Ha6rloAeHufi u odpa6orxa

,[,aHusre ua6.lrc4eHrzfi flpeAcraBJrflror co6ofi I,I3MepeH].Ifl IIoJIHoto BeKropa Mar-
HI{rHoro rloJlfl LI H.,-suntusr aKrLtBHbIx o6lacrefi 0B-14.06 1969 r. u 2l-26.10
1968 r. Ax'rueHas 06racrb 0B-14.06 1969 r. HaxoALIJIacb B pa3BaroM cocroflHI'{H,
a Apyraq pac[aAaJracb. B orAeIbHble AHH 6u,lo nponeAeHo IIo ABe-rpH cepul.I H3-

MepeHrzii rioJrnoto BeKTopa MarHHTHoro no,'Is. 3ant4cb noJltt npoBoALLracb rlo ,'IHHI'lLI

1,"5250,2 A Fe I Ha BeKrop-MaruurorpaQe B pex{rzMe oAHoBpeMeHHofi perl4crpaquu
BCeX KOMTTOHeHToB rroilfll71. !,aHUSte Ha6rloAeHlzfi MaTHHTHOTO nO,'Ifl npeACraBJIeHbl
B cHcreMe KoopAHHaT, ocb z Koropoii coanaAaer c HopMaJIbIo I{ noBepxHocrH CorHqa.
OnlzcaHrae aKTHBHbrx o6.nacrefi, AaHHbIe Ha6rroAeHl4ri MatHI.lTHoto noilfl u MeroA,

ux o6pa6orKLI HsJIoxeHbI B [B-10].
llo cee4eurlflM o nonepeqHoil cocraB,rrrrloulefi H 1 Ha6rroAaeMoro MarHllrHoro

rlor,Ifl 6brJIa BbiilHc,'reHa BepTHKaJIbHafl cocraBJlflIotqaa gret(TpHrIecl{oto roKa. ILror-
HOCTb TOKa BrIr{HCJITJIaCb no IlIIpKyJltltryV BeKTopa H1 B.(oJIb 3aMKHy'I'olo l(oi{-
rypa L:

t:t2 *+f H1.ctr,
L
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S - nnoqaAb, oxBaqeHH.afl r(oHrypou I,, Kaprur 3reKrpfiqecKi,rx roKoB H3yrla-
eMbrx aKrr.rBHHx o6,racreii s uexotopbre AHH ua6lrc4euuri npuBeAeHbr s [11]. bu6
I]or(a3aJiI,I, r{To c'rpyKTypa-TOKOB 6Onee l,re,rxouacuna6sa no cpaBHeHr.rrc co crpyK-
rypofi MarHr.rrHoro nonx. BnepBbre3ro 6uno orueqeHo B [12].'Kax nonusanri uc-
cJreAoBaHufl, c xopoueli ro.ruocrsrc (l-2%) BbrnoJrHfercfl ycr'roBr.re paBeHCrBa
cyMMapHblx ToKoB nporuBollo,[oxHbrx HanpaBneuwil He ToJrbKo A,'rfl oAr{HoqHbrx
rrflreH [12, 13], Ho rz AJrff c,rroxHbrx .pynn [11).

!,nure,rr,Hocrr Ho-ua6nro4euart cocrasnsna or 4 4o 6 q B AeHb, a tracTora
cbeMKH - B ocHoBHou 4 xaApa B N4rzHyry. flnx o6pa6orxu 6srnu oro6pauu KaApbr
Haxryrrueto KarrecrBa B MoMeHrbr BpeMeHr,r, KotAa e aKrzsuorl o6,tacru He 6li.rro
BCIlbIueK. tr4e wux ult nu6pa.tlt re, npeua cbeMKa Koropbrx orr,rr4rlaJrocb or ua6nrc-
4euuft irorq He 6onee.reM Ha I ,r. Taintv- o6pasolr, A,rs l<ax,qofi 3ar-fics no.ns 6uno
B3gro HecKodrbKo Hr-cHuuxoe Qnoxxynon. Ha6,rrc4eHus 08.06 l96g r. u 26.10
1968 r. He 6rr.nu ficnoJrb3oBaHbr Ar'rfl aHailHsaQnorrynon, TaK KaK 08.06 e ,o*."rii
saIII{c}I nona (u 6.ttuxalirrtue x uzlra) HenpepbtBHo npor.icxoAraJrr.t BcirbrrxKLI, B p€-
3yJlbrare qero He 6uno Q,roxKyr,roB, He noABepxeHHbrx r4x Brrur,HLilo. Z'O.ttj a
MoMeHTr,I 3atvcLt [o.rrr He 6r,tro Ho_cH]4MKoB xopolxeto KaqecrBa.

fpxocrl Q.noxxynon, BbrpaxeHHafl B elr4Hr4uax coceAHefi HeaoauyqeHuorl
xp^ouocQepsr, 6stna qasAeJr^eHa Ha qerbrpe Ar4ana3oHa: 1,0<1<l,t; t,tkl<t,a;
1^,Q_-<1Slr-6; 1,6<1<1,8. O6,rracrr perucrpaqut4 rlorrfl, 6uia noxpo,ra 

"erxofi3,35X6,7", coorBercrayrcqefi pa3perxeH,ro' uaruurorpaQa. I(apr,' ;;il;r;;;
IIOJIE I'I ToKoB 6btnH coer4eltl,eHbr no rflTHaM co cHtrMKaMIz S.rrorry.rroB, Lt AJr;- Ka>K-
Aori sqerixfi cerra 6panlrcb 3HaqeHr.in flpKocru Q,ror<Ny,ral IrJrorHocru ToKa H Ha-
npExeHHocrH MarHHrHoro noJrs. 3ra 4auuue nocJryxHJrH ocnosoft 4,ra 4anlueft-I],rero aHaJIh3a.

2. Peey;lurarul

Pauee nauu 6st.no ycraHoBJreHo [14], qro B aKrHBHofi o6nacrz 0B-14.06 196g r.
ua6,nrc4anocb cr.rHxpoHHoe gorHoo6pa3Hoe r43MeHeHrze oro AHfl Ko AHro cpe4uer?
IIo nJroqaA[ [JrorHocrrz ror(oB o6oux 3HaKoB (pAc. 1, BepxHrze r<puesre)^. c 0g
no I I .06 IIJIorHocrb ToKa_, r^anpaBJleHHoro BBepx, npeBocxoAuJra rrJrorHocTb ToKa,
HanpaBJIeHHolo BHH3. 11.06 nnorHocrlz ToKoB craJrrz npr4MepHo oAr4HaKoBbrMrr,
a 3aTeM coorHolxeHHe- !{-exAy HHMLI I43MeHIzJrocb Ha nporr.IBorroJroxHoe. B aNrasHoft
o6lacru 21-26.10 l968 r. nJlorHocra roKoB 6unu npw6nasr4re,rrbHo paBHbr rodrrbKo
21.10 (cnn. puc. I, HHlKHrze xpHaue). B noc"ne4yrcrrrue AHr.r B CpeAHeM rrJrorHocrb
ToI(oB o6oux 3HaKoB cHCTeMaTptqecKI{ yMeHbmaJlacb, rrpll 3ToM IrJlorHocrb rroJlo-
xrzreJrL,Horo roKa npeBbrrxa,'ra r,'rorHocTb orpuuareJrbHoro (sa ucxnrcuesneu 25.10,
KolAa AaHHbIe ua6.nrc4euzfi MarHHTHoro nons 6gnu HerroJrHbrMlt). Ilocxo,rrxy
cyMMapHble ToKI4 rlpoTllBollo.llox{Hblx HanpaB,'Ietwi.r c xopourefi TorrHocTbro oAHHa-
KoBbr, To 3aBlzcr.rMocru Ha pr.rc. I osHaqalor, rrro B 6orinirzHcree 4Heft nroulaAr,
3aHfTble noJIOX[TeJrbHErMA H oTplzua-
TeJIT,HbIMH TOKaMI4, pa3JIHr{aIOTCtl V. Ha_
xoAf r cfl n o6paruou coorHoixeHlzu.
Paeeucrea nlouaAeii, 3aHflTbrx ToKa-
MI,I BcTperlHbIX uanpan,reual?, MoxHo
oxr4AaTb TOd'IbKO B Te AHI,I, KOtAa paB_
Hbr Hx rr/'rorHocrrz, r. e. 21. l0 1968 r.
rz 11.06 1969 r.

ffo arr""r 3rr.rx AByx Auert 6u,ro no- ". /
crpoeH o paCnpeAeJIeHI4e II.IOUIaAI4 ToKa c =\onpeA e,negHoIi nJrorHocrr,Io or Be,'Irzqi,tHbt 't '
c auofi urorHocrr.i 

- onopHoe pacnpeAe- \ -r

\
Puc, l. I4sNreHerrue oro nrra xo Arrro cpe7ineli
no lr.nou(aAu axrugHoii o6,racru IIJro,r]rocrr.t Z
BepTr.l KaJrLtrbrx Tor(oB

Cnlounrre JErrHu * trrorHocru rol(oB, ganpaBnclt-
IIblx BBepx, urplrxoBble 

- uanpaBreHlrbrx nrur:. Bep_
xrrtre r(puBbre Arfl uoufl 1969 r. IIu;xuue _ A.[a
oxrrr6pa Ig6ti r.

t

//69r.// /z ,//. /6

zz z/ 26. // /ltBr.
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Jrenr.re (puc.2). OHo noAraep.u,u,ro, r{ro nfloxraAr.I c roroxl4rentsofi rI orpuua'reJIb-
uoft n,roruocrbloroKac xopoileii TotIHocrblo coBnaAalor no BeJIuTIHHe(50,4-49,6%).
B HuNnefi qacrr4 przc. 2 npuse4eHbr pa3Hocrr{ MexAy nJIotqaAflMI{ c no,IIoMHreJIb-
HbIM Il OTpI4[areJrbHbrM ToKoM B Cr4MMeTprzqHbrx oTHocureJlbHo Hy.IIff I.IHrepBaJIax.

Oull s AeTaJrgx noKa3r,rBalor BeJrI.rqr.rHy acr.iMMerpHLI pacnpeAeJleHufl B 3aBI{cI4MocrH

or IrJrorHocrlr ToKa. 3ru pasuocrr.r MaJrbr H He npeBblirarcr I 0/o . Ha ocHoBauarz
puc. 2 BbrffBJlflercr BbrcoKafl cTeIIeHb cHMMeTpLII{ onopHoro pacnpeAeJleHus. Oso
no3BoJrrrJro HaM npr4 Aanruerirueu aHarruse ycraHoBl.rrb oco6esuocu{ B pacnpeAe-
JreHr.rr4 Q"uoxxy.ton ro IIJIorHocru ToKa.

A,rs NaxAoro Azana3oHa flpKocrll Qnorxy.nor IIo reM x(e AByM ,4uqN,I 6nlnu
nocrpoeHbr pacnpe,l,eJreHrzfl nJroulaAefi QnoxrynoB rro BeJIIaqHHe IIJIorHocrH roKa 14

pa3Hocrrl nroqaAefi lto L{HTepBaJIau (puc.3) . Puc. 3, a roxasbtBaer, I{To A,'Ifl caMblx
ina6ux Q.roxt<y.ron (1,0<1<l ,1) pacnpe4eJleHLIe ctaMMerpI'tI{Ho. OAuat<o B HeM

3HalrHreJrbHo yBerI4I{eHa IIo cpaBHeHHIo c onopHbIM pacnpeAeJIeHLIeM AoJIfl naouaAa
B Mecrax cna6r,rx roKoB, B pe3yJlbrare qeto yMeHbmH.[]ICb KpblJlbr B pacnpeAe-
JreHHr.r. 3ro qsnsercfl cJIeAcrBLIeM npel.{MyurecrBeHHoto pacnoJloxeHI'ra Q.noNxynon
or{eHb MaJIoii aprocru B Mecrax c,ra6sIx 3reKrpt4r{ecKlIx ToKoB.

!,.rra c,rre4yrculero Auana3oHa rpKocrefi (1 ,1<1<1 ,3; puc. 3,6) pacnpeAertenlze
oKa3a,locr, HecrzMMeTpI{qHbIM: 66nanatt Ao.fifl nJlolqa4w QloxxyJloB HaxoAI'iTCf B

o6;racrpr orpurlare,'rbHbrx roKoB (51,1%) - 
(orpIrqareJlbHas acuMMerpl{r>. Kpol,le

Toro, cyxrecrBeHHo yMeHblxlldracb Ao,IIfl ndIIoxIaALI Q,loxrynoe B Mecrax c,la6slx
ToKoB LI Bo3poc,'Ia B Mecrax c[,'IbHbIx roKoB. I4s pacnpe4erTeHutl pasuocrefi cJleAyer,
qro Hau6o,ree cyuecrBeHHo yBeJrHquilacb AoJrtr Q.norxy.non e o6racru orpI4IIareJIb-
Hbrx roKoB c lrJlorHocrtlo Ao 5000 A/xu'.

C nepexo4oru x 6o,ree flpKLiM Qloxxy,rana (1,3<1<1 ,6; ptlc. 3, o) pacnpe4e-
JreHVe B ueJroM craJro cr{MMerprzrrHee. I{eHrpansnar qacrb eto yMeHbuuJlacb IIo
cpaBHeHr4ro c pacnpeAeJIeHLIeM AJIfl npeAblAyuefo ALIana3oHa Il cyqecrBeHHo Bo3-

pbcnu rprrnra. 3rlz usN.IeHeHLIfl B pacnpeAeJleHVLI oslaqa]or, qro npz 6o"ururrax
sHarreHafx ,rpKocru BospocJra 4ona SnoxxyJroB B o6nacru cI.rJIbHbIx roKos. Ha-
prAy c arHM yxe IIoflBI.IJIHCb npI{3HaKLI roto, r{ro Snoxxy;tst qaqe npfixoAflrcr
Ha Mecra c roKoM, HanpaBJIeHHbIM BBepx. PasHocrl'I u.louraAefi B orAeJIbHbIx
HHrepBa,rax (cu. pacnpeAe.lleHue pasuocrefi Ha pl{c. 3, a) 4ocruratorTo/0. Ilocro.nrxy
crarHCTI{Ka He oqeHb Ma,IIa, To 3TH orK,rroHeHI,If MotyT 6url peanlHblMu.

,II,rn cauux flpKHx Qnorryloe (1 ,6<1<l ,B; puc. 3,a) ueurpaJlbHar qacrb

pacnpeAeJre[Lrtr cTaJra eule MeHbue, KpbrJrbfl yckllruJlldcb, Ho HeoAIzHaKoBo: AoJIfl
ipnoxr<y.noa s o6racru roKoB, HanpaBJIeHHbIx RBepx, cT?JIa^ cyqecrBeHHo 6oJtlue,
,ieM s o6,lacra ToKoB, HanpaBJreHHbrx BHr.r3 (63,4 u 36,6%) - 

(IIoJIox[reJIbHatl
acuMMerpI{s>. Pacnpe4eJleHlle paeuocrefi IIoKasaJIo, uro npeo6la,u,auue Q,noxxy,roe
c [o/roxHTe.rIbHLIM ToKoM npoflB,rrfleTcfl Bo BceM AI.Iala3oHe n.toruocrefi BnJIorb

ao 20.103 A/xu'9.
Cor,nacuo pr.rc. 3 BeJrr4irr.rHa rroJrox(LrreJrbuofi acuuuerpau cocraBJlfleT 26,8o/o,

B To BpeMfl KaK orpIzuareJlbHafl acI.IMMerpHr cyxrecrBeHHo MeHbIUe (2,2o/o).

O6pa6orxa AaHHbrx ria6lrcAesuft Apyrrx Lueit Lana I(arrecrBeHHo raKl{e }Ke

pe3yJtbrarbr. OAHaro npLI groM 6rrno gr,rssreHo, qro H rroJIoxLITeJIbHafl, H orpl{-
IIaTeJrbHafl aCLIMMeTpLIH Motyr MeHfTbCf oTo AH;I Ko AHIO U or o4uoii aKrIaeHOfi

o6lacru N ,qpyroft. CooruorueHr.re MexAy HI4MI4 HerrocroflHHo, Ho orpLIIIareJIbHatl
aCrrMMeTpl4fl B cpeAHeM MeHb[e IIO BeJIHrIhHe. YpoaeHr, flpKoCrl.I Q.rlOxxyloa, nprr

KOTOpOM HarII.{HaeT npoflB,IlfTbcfl KaK oTpHqaTeJIbHas, TaK LI noJIOX<I',lTeJIbHafl

acr.rMMeTprzn, MeHfeTCfl. 6o.ltee Toro, 6tt.na noIyqeHbl HeKoTopble yKa3aHI'In Ha

To, r{To, qeM HHx{e ypoBeHb flpKocrH npH r<oTopoM fioflBJlseTcs oTpLIr\aTeJIbHafl
aCHMMeTpHf , TeM HLIXe iZ ypOBeHb flpKOCTI,i, [OflBr'IeHI'Ifl IIOJIOX].lTeJIbtlOii, U Ua'

o6opor. C,'re4yer noArrepKHyrb, qro B ueJroM AJIrI caMblx rpKLIx Q.noxxy,loa xapaK-
TepHa rroJloxvTeJlbHa, acHMMerpirfl .' 

Ha,ruque acr.rMMeTpux B pacnpeAeJreHHrx rrol{asblBaer, qro Ha cBer{eHI'Ie $lot<-
Ky,'IOB, KaK I,I Ha CBerIeHI,te BCITbIIIeK, Br'IrZfleT HanpaB,IIeHL{e SJleKTphqecKoro ToKa'
Hapaly c grI4M yMeHb[IeHLIe UeHrpaabHbIx r{acreft pacnpeAeJleuufi tt pacufipeHlze
I,IX KpbIJIbeB C yBeIItr{eHI,IeM flpKOCTI.l Q,rOxrynOn 03HaqaIOT, qTO CBeqeHI'Ie I'lX

cBfl3aHo I{ C Bed'IuqaHoli roxa. Ha puc. 4 npase4eubl no Bcei}l AHgu ua6,rrcAesIaft
o6ezx aKTr4BHbrx o6nacrefi 3aBr4cuMocrt4 spKocrr.r S.not<ry.non or BeJlIzrIItHbI [,IIor-
Hocrrr roKa (aepxnrze rpa$uru) u or BeJu4qIzHbI BepTI,IKaJIbHoro MarHlzrHoro fio,rlfl
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Pvc. 4. 3asilcuMocril fipKocrr.r Snoxxy.non or BeJrr.rru4Hbr nJrorHocrr.I roxa (nnepxy) u or aenu-
qlrHbr BeprI,IxaJrbHoro MarHI.lrHoto no;rr (nnusy)

H , (nuxnue rpaQnxu). Toqralru HaHeceHbr cpeAHI{e 3HarIeHLl fl j, u H 
" 

B BbIAeJIeH-
Hbrx Auana3oHax rpKocru, a rop[BoHTaJIbHbIMLI orpe3KaMa o6osnaqeHo cpeAue-
KBaApaTHr{HOe OTr(JrOHeHrae, pflAOM yKa3aHO ero 3HaqeHHe B eAaHLIuax cpe,(Helo.
l4z puc. 4 oreAyer, r{To c pocroM r4 rrJrorHocri,I ToKa, pI BeJILIqT.IHbI BepTIzKaJIbHoro
lo,/Ir yBeJrr4rrr.iBaercr rpKocrb Qnoxxy.roe.3ro rolopuT o roM, r{To HapaAy c Mar-
HHTHbIMII iroJlfllvri.r, Xar 6H.nO yCTaHOB.IIeHO paHee Il-31, BaxHoe 3HarIeHHe B Ha-

rpeee S,rlorKy,'roB liMeror SJreKrpr.rqecKr.re roKr.r. Cpe4uexea4parl,rrrHbIe orKJIoHeHHg

A,rrs 3aBr.{cr4l.rocrefi flpr{ocrr.r or rroJrr HecKoJIbKo MeHb[Ie, qeM Arq 3aBuctzMocrefi
fpKocrfl or rrJIorHocrLI Tor(a. Bo3ltoxuo, sTLI 3HaqeHLIf roBoptlr O TOM, qrO 6O.nee

tsaxHyro poJrb B HarpeBe Q,roxxynon ulpaer MalHHTHoe no.ne. oAuaKo He yI{I4rbI-
tsarb BJrHrHL{fl oJrer(Tplzqecr(oro roKa Ha HarpeB Qloxxy"lon HeJIb3a.

3. O6cyN4eHLIe pe3yJlbraroB

Pocr apxocru $.norny,roB c yBeJrr4r{eH[eM nJrorHocrl4 ToKa cB[Aere,'IbcrByer
o roM, rITo B Harpene Qnoxxy,'ioB BaxHoe 3Har{eHl,te LiMelor 3JIet{TpHqecKL{e rol(u.
OAHaxo ttpli KyJroHoscxort oJIeKrponpoBoAHocru xpouocQepu, coorBercrByloqefi
O=1011---1012CGSE, AxOy,,IeBbIx noTepb AaJIeKoHeAOCTarorIHo AJIn HalpeBa Q,ror<-
KyJroB (qx2.lO-z 3pr.cu-a.c-1). A,rtfl roro qro6tt roKlz l{lpaJIL CyqecrBeHHylo
pOJIb B HaIpeBe, geO6xoAuuo rtpeAnoJloxttTb, r{TO O Ao,IIxHa 6r,trr, gauUoro HI'Ixe.
3rO BOsNaOxHo npI,t ryp6y,reurHoM CoCTofHLIH n,'Ia3MbI. !,xoyleelt IIoTepl{ npr
nJlorHocrtz rot<a jxl 0a A/xu'9 Moryr o6ecnequrl cBe:9H]'re $,ror<r<ynoe, ec,'IH tlpo-
BOAI]MOCTI, [,IIA3MbI COCTAB.IIflCT O:qIiZ-4,$ '108 CGSE. TAI<Afl BE,'II4qI'IHA NPO-

BOAI4MOCTII arUOcQepu Co,rHUa He nporI.IBOpeiII4r OUeHKaM, CAe,'IaHHbII/i IIo ApylI'{M
Ha6.rrcAeHur{vr [5, l5].

C.rreAyer raKx{e LrMerb B Br.rAy, r{To B cflyqae qacrttl{Ho I4oHI43oBaHHoro la3a,
KaKIiM sB.IIfleTCfl XpOrraocQepa, BbIAeJIeHI4e TeIIJIa ToKOM, HanpaB,TeHHbIM lrOA yl,ToM

K MatHHTHOMy II6JIIO, Moxer 6strl 65.nlu-rllM BC/'Ie,4CrBLIe TorO, tITo npu onpeAeJIeH-

Hbtx yC,IIoBI.Iflx AlKoy,IeBbI norept{ npOlopIIHoHa,'IbHbI KBaApary cunlt Aunepa
[16, l7] . BosMoxHaf poJIb 3roro LICror{HI,tKa B HalpeBe $norry,lon o6cyx4a"nacl
a [18]. TorAa flpKocrb Qnor<xyloe Ao,'r)KHa 6ltrl 6ontureraM, tAe BbIUle [,'IorHocrLI
ToKa H HalprlKeHHocrb rroJlrr. 3ro uaxo4tzrcr B coorBercrBul4 c pe3!'JlbraraMz
Haurux l.rcc.re4onaHuit.



OAsaxo npucyrcrBue acr.rMMerpr.rH B pacnpeAe,rreHzflx (cna. pzc. 3) osHauaer,
qTo B Harpeee Qnoxxy,'roB Aod'rlxeH r.rrparb poab MexaHr.i3M, r{yBcTBure.ltnurt tt
SHaKy TOKa, a CJIeAOBaTe/IbHO, K HanpaBJIeHr.rrc 3,'IeKTptZqeCKOtO IOJIfl.

Pacqeru IroKa3aJrr{, qTo nJroirraAb, coorBeTcrByroxrafl us6urry Q.rroxxy,rroe
B Mecrax 6o.nuu-rrzx apNocreri npt,t noJroxure,rrsoft acuMMerp?rfi (iu. 

-puc. 
3,a),

6nwsNa I( nJroxIaAI4 Qnoxxy,ron c 6o"uee Husxort flpKocrbro npu orpuuare,rruofi
acI4MMerpHI'I (cu. pl.tc. 3,6). Cpeguue n,'IorHocru noJroxr4TedrbHbrx r.r orpHqareJrbHbrx
roKoB npr.rMepHo oAuHaxonu (cu. pl.ic. 1). OrcioAa cJreAyer, qro roKr.r, nporeKaro-
Iil,IIe qepe3 eru ug6urol{Hble nJlolqaApr, oAuHar{ossl. Bosl4oxHo, oHr4 3aMr,IKa}oTC,
MexAy co6or1 uepes BepxHr4e c,rrolr arMocsepu. TorAa Mbr npHxoAHM K cr4ryarrvu,
n-pll Koropofi oAuo ocHoBaHLIe roxosofi reTJrrr 6o,ree apxoe, a BTopoe 6onee cna6oe.
Kax lpanu,'to, 6oree gpKoe ocHoBaHLIe HaxoAlzrcfl B MecTax iIoJIoxzTe,,rbHoro
ToKa, a 6onee c,ra6oe - B Mecrax orpl4uare,'ibsoro. 3ro noJrHocrbro coorBeTcTByer
peSyJlbrary, no,ryqeHHoMy HaMr.r A,'rfl Bcrrbrrrrex [6] . C.ne4oeare,rbHo, B HatpeBe
S.loxxy,ron Ba>NHyIo por'Ib LIrpanT HanpaBJreHHbre IroroI(H sapflxeHHblx r{acruu.
Br,rssreuHHe e$Sexrsr acr4MMerp Hr.r cBerieHr.rfl Snoxxynoa cessaHH c nepruxa.nluoft
cocraB,rgrcu{efi BHernuero 3,leKTpLlqecKoro rroJrfl, Koropafl B 3roM HanpaBJreHr.pI
BJrifleT Ha ABr4xeHrze 3apflxeHHbrx qacraq. Mrr npuxoAuM K 3aK,rrroqeHr.rrc, qro
Hcrol{HIII(I noToKoB gapflxeHHbrx r{acrlru w o6nacrs cBer{eHufl Qnoxxy.noa Ao,rrxHbI
6r,lrr' npocrpaHcTBeHHo pa3AedreHbl rro Bbrcore. TaxuNru 3apflxeHHErMr.r qacrurraM[
Motyr 6r,rrt,{acruqbr KopoHa,'rr,Hoii nnasMbr, Harperbre Ao-106 I(, u uacruqbr, yc-
KopeHHble Ao BbIcoKHx euepraft B BepxHHx qacrrx MatHprrHbrx rrere,rb. B rex nre-
crax, rAe ToK HanpaBJIeH BBepx, gJreKrpuqecKoe [od're cnoco6crnyer ABrzir(enaro
sJIeKTpoHoB Iz3 KopoHbI n xponaoc+epy u npenflrcrByer raKoMy ABrzlKeHruo trx B
Tex Mecrax, rAe roK HanpaBJIeH nHus. !,.rn ro,'ioxl4TeJIbHo gapflxeHHblx rzoHoB
KapraHa o6paruaa.

oueuNu a [6] noxasaJrr{, qro pa3Hocrb iroreHur.raJroB 3Toro noJrr MexAy Ko-
pouoli ll xporraoc$epoll uoxer cocraB,'rflrb 104 B. Taxoe ro,re [o,'rHocrbro sarop-
MO3HT ABTZXeHTZe sJrer(TpoHoB c euepruefi ,4o 10a sB e Nrecrax c roKoM, HarrpaB,'reH-
HbrM BHrZ3. [pOrOHU C rarOft xe sHeptHeft ue cuoryT [onacrb s o6racrt'xpoMo-
cQeprr H3 KopoHEr B Mecra c ror{oM, HalpaB,'reHHbrM BBepx. L,lR uacruq c cyilIecr-
BeHHo 6o;rsurefi eueprueli IIoJIe c pa3Hocrbro [orer{uua,'ros 10a B He cogAacr 3aMeT-
Hofi_aHlzsorpolr{H B npoxoxAeHHr.I [yr{KoB BaprxeHHr,rx qacrHrl e xponaoc$epy.

llepeuoc 3Heprutu KopoHar'IbHoft n,raalrsr s o6,racrr xpouoc$eprr-csqsaH inas-
uslu o6pasoM c TeIJIonpoBoAHocTbro. 3nexrpavecKoe no,re cnoco6Crnyer ycuJreHH]o
TenJIonpoBoAHocTI'I TaM, lAe roK HanpaBJIeH BBepx, pI yMeHbuaer ee po/'Ib B Mecrax
c roKoM o6paruoro HanpaBteHHq. 3anac r,rorubcrrz rennosor? 3Hepruiz KopoHaJrb-
Hoii nnasMli npH n-10e-1010 cM-3 uT-2.106 K no [opsAKy Ber'rr.irrHHbr cocraB-
nser nkT-0,2-2 3pr.cM-3. Bpeun pacxoAa ee co cKopocrrrc, o6ecneuunarcq,efi
cBeqeHze Q,noNr<y,roe (q=2.10 -, apr.cu-r.c-t), cocraBrzr nkTlq-lQ-:- 100 c.
3ro oeHa.{aer, I{To npHMepHo 10-lo/o rennoaorl oHeptr4l.{ KopoHar'rbHoft nnasN,{rt
,IOJr)KHO HenpepbrBHo riocrynarb s xpol,rocsepy. c.teAonareJrbHo, qro6sr KOpoHa
r'raxoAH,'racb B crar{14oHapHoM cocroflHt4vr, Hyx{eH eQSexraaurril MexaHus\,r ee
HarpeBa.

Bropsru [cror{Hr.{KoM HatpeBa S,rorr<y.uoa, Aaroq].rM acuMMerpuro B HX cBe-
qeHLIlI no 3HaKy ToI(a, Moryr 6rrrr HarrpaBJIeHHbre rroroKu BblcoKoaHeptar{HbIx
rlacrI4II, ycKopeHHbIx B BepxHLIx iIacTflx MatHHTHbIX Irerer'Ib. Ec,ru cner<rp ycKo-
peHHbrx 3,'rer(rpoHoB AocraroirHo xpyroil (r)2), ro ocuoBr-ratl Aonltr sHeprHrz Hx
cocpeAoroqeua s6n\su Hlr)KHero 3HepreTr.iqecKoro noporoBoto 3Har{eHul. Sueprur
3TIIX qaCTrZq, rorraBurax e o6racrn xpouocQepbr, B KoHer{HoM cqere fiepexoAr{T
B H3/'IyqeHHe B ,'rr,rHr,rflx, B TOM r{rZC,rIe n nu4r.ruorl o6nactu cneKTpa. Vcxogx us
fiopoloBolo 3HaqeHI'ifl SHepl14l'I 3apflrt<eHHbIx qacTVII Eo a ne,nlauttFIbI oHeptHI,I q,
ueo6xo4laltoft, Ans cBerIeHHfl Qnoxxy,ron, Mo>NHo orleHrzrb rirrrorFrocrb .uacrwr\ n,
Koropbre Aor>xr.rbr irocryrarb execeKyHAHo e o6,'racrt xpouocQepu: n:qlEo.
IIpu Eo-lOa eB u q=2.10*z epr.cu-3,c-7 n:l0G cu-s.i-t, uro npr.rMepHo Ha
TpH nopfAKa MeHb[re, qeM A/'rrt 6o,rnuoir BCfiblrrrr(a.

KaN uu BI4Ae,'II4, He Lict{JlroqeHo, r{To HatpeB Q.noxxy,ron MoxeT 6l,trt ceqsaH
rI c Ax(oy,rreBbrMri norepsun. oAsaxo c pocroM flpKocrr{ s,ror<r<y.lon pacrer acr{M-
MeTpl.ifl Izx cBeqeHHrI OTI{OCATe,'IbnO 3HaKa rOKa, a cJIeAOBaTeJIbHO, BCe 6OnSrUyrc
poab B I4x HarpeBe Lirpalor 3apflx{eHHbre !racrurlbr. Taxas >xe acr.rMMerprzrr orHo-
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cr4reJrbHo 3HaKa.roKa Ha6,'rrcAaercrr t4 AJrrr BcnbrttreK [6] . O6qnocrl ss,'IeHufi BCIlbl-

[reK r.r S.toxxy,loe npoflBJrflercfl B ux HarpeBe aHl43orponHblMl4 IloroKaMI'I ycKo'
peHHbrx gapg)KeHHbtx qactHII. Pasnlique MelKAy HLTMH 3aK"rtloqaercr JIHIxE B MoxI-

HOCTLI npouecca. Ecnu gTo Tat{, TO B aKTuBHltx o6,raCrflx I'lMeeT MeCTo He[pepblB-

uuri npoqecc ycKopeHufl qacrult.
flprauocuu' 6.naio4apHocrt H. IZ. lllessxuuoli 3a noMoulb n ocpopn,reuuu

pt4 cyHr(oB.

Anpe,,ir l9B7 r.
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KPYTI4JIbH bIE KOJIEBAF{Hfl IflTEH
H BPAIIIEHHE IIOAOOTOCOEPHbIX CJIOEB COJIHlIA

C. H. I'onactoK, I-. B. JlqNloea*, B. H. Xanefiuyx

flo Qorore,ruorpa16rat\r npoBeAelo uccJeICBartile xp.vrt.tittrttl,lx xo,reSauui'i nsrell, I'1 I)e-
sy,rbr2Tbr irpr.rrleHerrbr Ar'rfl onpeAe,lerrr.rs Bpaqerrul ttoltiroroc(tep"ustx c,4oes CoJtlltla. Et,uto
slgro 131 n"r,,,.,, neprionrt xc,re6attufi xo'rcpltx onpeAelreHbl n [51,, u q.e]'blpe Ao,'Iro)KLByxlilx
(3-4 uecnua) nrrHa. Vcranon,rctro, qro nepuon xpyrr.r,rbubtx xo,re6auuit lle oclaerctl noc'rorll)-

I6tt,r Bo BpeNreuu. tr1st\lerreHlre efo cBfl3arro c H3NIetteHIlett Hanpf)Kellllccrl'l l\'lalllll'rllolo IIo"'la'

n,rouaAr.r nrrrra r.J cr<opocl r.r reper;erleHla ero no AIrcI{y Co,llrlla. llstHa c 6o,rlueii reJI}loLUII-

porol'r u,lretor B cpeAHelr rieHLilrr.rri nepr.ioA xc,re6artrtit. CIe,ratto 3al<Jtlollelllle, rlro BpauleHrle

Co.trru,a c r.;ry6tauofi I.I 3aNteA,rflerctl, rI c'IalloBllTcrl 5o'llee oAHopoAHblll tlo xll'lllore.

TORSIONAL OSCILLATIONS OP SUNSPOTS AND ROTATION OF SUBPHOTO-
SpHERiC LAYERS oF TFIE SUN, by S. I. Gop.asyuk, G. V. Lgamoaa, V. l. tlancitcht:li.-
loirlonnf cscillations of sirnspots are siudied cn the basis of photoheliosrams-and the cbt:ii-
ned-re.sults permit us to cletermine the rotatio.n ol subphotospheric la1 cls of .the SLrn.^l3l
sunspots u,ith the periods of oscillaticns cited Irom [5] and 4 spots u,it]r l-ong lifetime (3-4
;;r;ih;i*.i. ri"a'ior lhe ana1ysi5. It has been found, that.the perio.d of torsional oscilla-
ilon..tirng.. u,ith time.'l'he viriations of the pericd depend on the change of the magnetic
tield strenglh, the area of a sunspot and the rate_of sunsliot trotion actoss the solar disc. On

in..u.rngi ihe.unspols at qreilcr:olar latitude sltcu shottcr perio.d of oscillaiion.. It is

.on"ira.a-tnut the rotation oi th" Srn slorvs dou,n ancl becomcs rnore homcgenious in the 1a-

titude as the depth of subphotospheric layers increases.

Cyu,ecrnoeaHHe Kpyl'ri,,IbHbtx t{o,'le6aHuli nflrerl HaxoAllr BCe 6o,Ibuee noA-

rBep)KAeHile tl-5 l. Bpau.euHe IrrreH onpeaeJlflercfl ,'II160 no nc,'Ilo-,'ly_r]eB_blx cl(o-
pocreii ll, 2, 6-l3l, r'p160 Ha ocHoRaFiau rpo.rqreaHof paMr\r Il, 3-5. [4 -lfr t.

- yl-,r,*r-,li rocy,Aapcrnertttuii yttunepclrre'I'.
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onpeAeneuue Bparqenr,rfl rrflreH [o ryqeBbrM cKopocrrM - saka.c.a vpesnuuafiuo
TpyAoeMKar. I4ueuso flooroMy I{cc,rIeAoBaHr4fl. Llx lro rroJr]o cNopocreli'npoBeAegbl
ToJIbKo AJIa orAeJIbHbIx ntreH. Pacruapam crarrzcraKy r.r3yqeHr.rfl groro flBJregr{fl
,no3BoJrr,rJrr,r Qororeluorp"aMMbr. !,ocronepHocrs oltpeAeJreHr.rfl BparrleHLIfl rrflTeH
IIo HI'IM o6ocHosaHa s Il], rle IIoKasaHo KatrecrBeHuoe coorBercrBr.re MexAy cKo-
pocrgMll, H3MepeHHbIMra no SororeJrlaorpaMMaM pI lto norro flyrleBrtx cxopocreft.
Hau6onee rroJrHbre r,rccJreAoBaHr.rr xpyrunrHsrx xo.ne6auafi 

" 
6atnw errnbrHeus,

HeAaBHo [5], rae no $orore,auorparuuala onpeAeJreHbr [epr4oAbr 14 aMnJrprryAbr Ko-
.ne6asufr, 131 nsrua. 3ro 6uru nflrHa oAprHoqHbre H npocrbre no crpyKrype B cJrox-
Hbrx rpy[[ax. cor.nacuo [5] r<pyruJrbHbre wonelanis He yHr,rKaJrbHoe, a cKopee
xapaKrepHoe cocrorHl4e nsreH. Cnexrp Lrx AoBoJrbHo urzpoNrfi: neplroAbr saxrro-
rreHbr B rrpeAeJrax 2-26 cyr, a aMrrJ[rryAbr - B npeAeJrax 4-68'.^ B ro4sr ruar<-
.crrMyMa co.nuequofi aKrvBHocrr.r [epHoAbr H aMnJr]rTyAu xone6auari 6onilue, ueu
B roAbr Mr.rHr.rMyMa.

Bce [ccJreAoBaHLIa, BbIrroJrHeHHbre paHee, orpaHr,rqLIBarr.ICb ua6nrc4euIaauu
JrflreH oAHoro npoxox.r,eHHfl no AHCKy co.nsqa. Iloerovry rroKa Her onpe4eneHHoft
uuQopuaqNu o6 ycrofiur4Bocra srzx Kore6aurrl.

Huxe MbI npoAoJlxaeM HaqarHe e [5] ]rccJreAoBaHr4fl no $ororenuorpaMMaM
KpyTI'IJIbHbIx rone6auuft nqreH: BbIflcHreM pr3MeHeHufl neplloAa co BpeMeHeM, cBqgb
'elo c HeKoropbIM?I Ha6.nrcAarenbHblMl{ xapaKTepHcrHKaMH rrfreH Iz Bo3Moxgocrn
rrpprMeHeHr.rrr_ Kpyrr.{JrbHbrx xo.re6asafi AJrfl Ar.ratHocr]aKvI. BparqeHHfl lo4+orocQep-
'Hbrx cJroeB Co;lHqa.

1. .(anuue ua6,nro4ennfi, ux o6pa6orxa

Hauu 6unu oro6pauu rlerbrpe AoJrroxr.rByx{[x oAprHor{Hbrx rrrrHa, Koropbre
na6,tto[anucb He MeHee qeM Bo BpeMfl rpex npoiox4euuft no ArzcKy colsua, flsiua
B cJIoxHbIx rpyfl[ax ue 6pa.nucl, TaK KaK LIx oroxAecrBJleHae HeHaAexHo nocJre
BbrxoAa tpynlbl H3-3a BocroqHoro,rau6a. Oorore.ryaotpaMMbl 6lrnu cusrsr B Kpuivr-.cxoil acrpoQusuvecxor? o6cepnaropuu AH CCCp n na Vccyprzficxori crauqan
uryx6u Consua.

Ha ynennueuHbrx cHr4MKax consua qepes ueHrp rrflrHa r{ xapaKrepHyro AeraJrb
Ha Kpalo TeHLI IIJII{ B nOJIyTeHLI, CoxpaHrBrrryrocf Ha [poTrrxeHarr Bceto BpeMeHH
npoxoxAeHl'Ifl [flTHa I1O AHCKy, rrpoBoAraJracb JfiL:Hrlfl - 

(OCb IrsTHa), AeJrHBrrIafl
'eto rrJrouraAb npHMepHo..Ha ABe paBHbre rracrr.r. 3arelr lr3MepflJrcfl yro"rr rp MexAy
(ocblo rrfrHa> w nusweh 3KBaTOpa. TO.THOC$ TaKOTO npoBeAeHHfl (OCU nrrrHa>
npoBepflJlacb no LIsMepeHI{Io reJllrorpaQauecxzx KoopAr.rHar ueHrpa rrrrHa r{ Bbr-
'6pauuoft Aerailv. flo usuepeunun roopAraHaraM onpeAeJrflJrcr yro,rr rp. o6a MeroAa
AaJIIZ npaKTI4qeCKH OAI4HaKOBbIe 3HalIeHI{fl ytJla HaKJIOHa (OCU IIrrrHa) K JtLrHvtLl
sKBaropa.

_ fiauuue usuepenzft rp a,.rs KaxAoro flpoxo>l<AeHtfl, fiflTHa rto Ar.rcKy co.nuqa
6uru npe4craBJrenbr B saBacrlMocrr.r or nferraeurz. Bpeueunofi uurepna.rr MexAy
,COCCAHI,IMI4 ONPCACJICHI,ISMH T|) COCTABJIgJI NPI{MCPHO CYTKI{. ZENICUCHI4g Yr.IA rP
Mbr npr.rHr.rMaeM 3a BpaureHrze rrfrHa. Ans xaxAoft npeueHu6fi saeucavrocrrz Mero-
AoM Har4Mer{brur.rx KBaAparos 6Hra no4o6paua cBor crzHycor,rAa:

,b:A tin(4+ \
, \ r,o)l!to'

T. e. onpeAeJreHbr aMrrJrHryla A, IIepaoA P, Haua,ntuan sazao', 14 cuBvrt rpo. llpanrep
annpoKcprMarrzr.r BpeMeHHrrx gasl,Icr4rraocreft_ cunycor.t4oft AJrf KaxAoro r.r3 Tpex
ilpoxo)KAeHwft ns,"tsa 3a anpe,rrb-zroul 1979 r. rro Ar.rcKy conuqa npr.rBeAeH Ha
ptzc' l. OH roxasblBaer, qTo (ocb IIflTHa) I{cIIbITbIBaeT I,I3MeHeH?rfl, KoTopble MbI
Nnaccuszqap_yeM KaK Kpyrr.rJrbHbre wone6asun. Ha ocHogaHHH pLtC. I eu4Ho, vro
'ilepHoA xone6auui't oAHolo I,I Toto >Ne [flTHa He ocTaeTcfl rIocToflHHbIM, a MeHflercfl
or oAHoto [poxoxAeHr4f r]o A,r.rcKy Co,ruqa K ApytoMy. 3ro xe xapaKrepHo t4 Alrfl
Apyrl4x nflreH.

!,nx raxAoro npoxoxAeHr,rfl rrflrHa no AacKy co.nnua 6Hnu esrqucJreHbr cpeA-
flve 3a re >Ke ,4HLI, ro KoropblM olpeAe,'IeHbl [ep[oAL,I, HanpflxeHHocrb MatHHT-
Horo IIOJIT Fu nnoryaga reHr.t S, u nonyreHa S-",. Kpovre roat, ,o, raKxe HC[o.[b-
.soBaJrI,I 3AeCb p$yJrbrarbr o6pa6orr<u rrflren (l3l narno), fieplzoAbr Kpyrr.rJrbHbrx
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Puc, l. I,Igt',teHeHue IIepHoAa P u att'
n,ruryArr,4 KpyrHJIbHbtx Ko,le6aHI''lH
oAHHOqHOTO nflTHa 3a BpeMq rlpoxox(-
AeHLIf ero no AI.Icxy Coluua B TeqeHHe
ipex o6oporoB 02:04-12.06 1979 r.)
Anpers - P:24,6 cYr, ,4:38,8oi uail -
P:8,5 cyr, A--7,8'; HtoHb - P:16'4 cyr'
A:34,2'

Kore6aH[fi Koropblx 6st.nu onPe'
AeJreHbI B [5]. lns HIix roxe
6rrnu ssr{acJIeHbI noAo6HbIM o6pa-
3OM Ha[pflXeHHocTH IIOJIfl I4 flJIO-

ulaAr,r TeHI,I U rIOJIyTeHr. 3saqe-
HLtfl Ha[psxeHHocr[I IIOJIfl 6pa-
Jrr4cb rro Ha6JIIoAeHIaflIvI KpbIMcKofi
acrporpusnuecxoft o6cepBaropHI'I'
npoBeAeHHbIM IIo flporpaMMe
<C.nyx6a Co.ru[o. B 4ua orcyl_-
crBzfl. HallnoAeuuii B KAO AH
CCCP oHH AonoJlHflltt4cb lI3MePe-
HLtflMW, Ony6JILIKOBaHHbIMII s 6rcn-
JIETCHC <CONHC'IHbIC AAHHbIC)' B
3TI4X CTYIIAflX BCCTAA OTAABAJIOCb

npeAnor{reHl,Ie KaKoft-JII'160 oA-

uoft o6cePnaroPI4I'I.

//

flo xax4oiray npoxoxAeHaro rrflrHa no ALICKy Co;tuqa 6una onpe4eJleHa cpeAHflfl
(sa 4un BbrqrzcJreHarr nepuoAa P xpyrunrubrx Ko/re6aHzft) cla4epuuecKar cKopocrb
-o epaqeHlrq CoflHUa. Cxopocrt 6 onpe4e;rxJlacb 11o AaHH6IM ].I3MepeHLIft Koop-

AAHar ueHrpa reHH nrrHa c noc.neAyroqeft annpoKcl,IMaullefi LI3MeHeHIaft AoJIrorbI
oro AHfl Ko AHro nuseftuofi saBucr,rMocruo; Ilpruan JILIHLtfl [poBoAl{aacb tto MeroAy
HaHMeHbr.uI,Ix KBaAparoB.

2. Peeynrrarrr

Pesy.ntrarrt usuepeHaft Aafl rleTblpex nfreH cO6paHbI s ra6nrUe. B nepnorra

crofl6Ue npLIBeAeH HoMep o6opora Co;tuqa Bo BpeMfl sa6ntoryetuit AaHHoIo IIflrHa'
BO BTOpOM - AHH npoxox{AeHl{ff IIflTHa no 4Iact<y, Ha6JIIoAeHI'If 3a KoTopble 6bIJII4

Houep
06opora

I
2
3

I
z
J

04.08-l 1.08
31.08-07.09
27.09-05.10

12.04-19.04
09.05-16.05
05.06-12.06

15.09-23.09
13. r0-20.l0
10. I l-17.11
06.12-13. l2

IInrHo 3: rp.

12,2
9,2
6,6

llnrno 2:

14 ,4
13,9
13,6

24,6
8,5

16,4

8,5
5,3

l2,B
12,0

14,36
14,36
t4,28

14,32
14,31
14, l8

14,30
14,31
14, 1l

14,21 (3)
14,46 (7)
14,18 (r)
14,25 (2)

123; 1974 r.

rp. 57; 1976 r.

3120
2BBO

2730

173, 208,

3300
3200
3230

201; 1966 r.IIarHo 4: rp. 144,160, 179,

3000
3240
2950
2680

t82
99
JD

99,111,
3360
3260
2590

46, 52,

573
360
153

157

665
412
eo?

555
465
400
384

(l)
(2\
(2)

155
7l
45

1979 r.
l84
122
102

259;

( l0)
(2)
(2)

(4)
(5)
(l)

202
146
126
109

* Il3[jcpel)rr npoBeir\eHhr no d]ororcrHorpaMNarl yccyprllicKoil crallU[H cly>tl6lt ColHqa.
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B3ffrbr Ailn o6pa6orKr.r, B TperbeM croJr6rle - neprzoA P xpyrr.i,rtnux r<ole6asrfi.
B uerneprou, nflroM r.r uecroM Aaxbr cpeAr{r.re HanplxeHHocTb MarHr.rrHoro nonn},
rrJroulaArz reuu S, Ir noJryreHn Sn, coorsercTBeHHo. B nocneAueu cro,r6ue npu.
BeAeHa cpeAHflfl crzAepl{qecKaf cKopocrb o nepeMerqeHr.rs rrflrHa no A].icKy CoilHUa,
s cxo6xax yKa3aHa ro{Hocrb onpeAe,'IeHlifl cKopocrn Bo BToporvr 3Har(e roc,qe ga-
nsrofi.

!,aHHsIe ra6lrusl IloKa3brBaror, qro rrepuoA Kpyrr.rJrbHux xo.te6auuri nsreu
MeHflercfl c_o BpeMeHena. Ilepuo4 nepBoro rrrrHa K Tper[,eMy npoxoxAeHr.irc ero
no AHcKy Co,nHqa yMeHbIIIIzJICfl roqrlz BABoe. llepuoA Bropoto rflrHa rroqri.{ He
LI3MeHr,lJrCfl, XOTa U LTMeJIO UeCrO C.ra6Oe ero yMeHblreHr4e, [,tn rperreto nflTHa
neplroA B cpeAHeM roxe yMeHb[rHJrcfl, Ho np]r 3ToM npo]icxoAr.iJrH 6O,rtruue snyx-
Tyaquu B elo BeJII4quHe. Iloc.neAuee IIflTHo, HaIiporLIB, IroKa3ar'ro B IIeJror\{ Bo3pa-
cTaH14e nepr4oAa.

Paeiraepu BCex rrflreH peryr'rrpHo yMeHblxaJrr.icb or oAHoro npoxoxAeHfifl rro
AIrcKy K ApyroMy (cu. cro,n6usr 5 u 6 ra6,ruqsr). Il"roula4u y\,reHbrua,rrucb He B
pe3yJlbraTe Apo6.neuua IIflTeH Ha qacrlz, a BCJTeACTBHe Toto, qro oHr{ xar 6u <ras-
JIH): IIOCTeIIeHHO y-[4el]b[Iar'Iacb TeHb I'I IIOJIyTeHb, a IIflTHa CoxpaHflrrili CBOIO LIH-
AI,IBHAYA,'IbHOCTT,. TIAPA/I,'IC,'IbHO MCHflJIACb H I4X CPEAHflfl HANPg}XCHHOC,I.b MAI-
HurHoro nons H (cron6eq 4) . Cneayer o6parurs BHHMaHr.re Ha ro, qro Han6o,ur,-
uyto cr(opocrb yMeHbmeHl.{f rr,rroqaAr.r rroKasa,ru nepB[,re ABa nfrHa. v Hrzx wlouo_
TOHHO y6UAanu HanpfxeHHccrb MatHHrHoto rroJrfl H u nepuo4 p xpyrn,rsurrx
xo.ne6auufi. B ro x<e BpeMfl yMeHbIxeHLIe nJrorqaAH ocra,[bHbrx lflreH rxJro c cy-
ulecrBeHHo ueusuetl cKopocrbto. HarpaxeuHocrb MatHHTHoro ro,'rfl 3TIzx nflTeH
y6unana He MoHoroHHo: B TperbeM npoxo}KAeHHr.r rpeTbero rHrHa no Ar.rcr(y Ha-
npffxeHHocrb MaIHLITHOIO rlc'Jtfl CTaila 6Oflt,Ue, qeM BO BTOpONI, vsertrquncg
coo'IBercrBeHHo Iz ero nepuoA I{pyTHJrE,Hbrx rone6auiaft. Cauas 6olr,ruas Hanpflxeg-
HOCTb MarHlrrHoro noJrfl y qerBepToro nflTHa 6sr.na npr BTOpOM npoxoxAeHr]u,
B ero >Ne BpeMfl nepaoA l{pyrti,'IbHbrx xone6aluft. ero 6rrn n,tunurula"trHrru. Ten
He MeHee B UeJIoM colJlacHo AaHHblM ra6nuqsl nepBbre Tpr.{ nflTHa BbrflB,rrflioT He-
Koropoe c'na6oe coorBercrBl4e yMeHbrxenliff nepuoAa xone6auuri c yMeHbrrreHr.re1,r
HanpffxeHHocrl{ MarHI4THoro ro"IIfl Iz trJlox],aAr4 rflTHa. ,II,,nn uernepToro IrflTHa,
K CO)XaJreHr{ro, Mbr He HMeJrIl ita6.nrc4eur.tri A,{fl ollpeAer'reHufl nepHoAa B rrocJIeAHeM,
nflToM, npoxoxAeHur.r eto no Ar4cr(y ConHqa.

rlpunneue_Hue AaHHbrx o6pa6orxu l3l nqrHa, nepHoAbr p xoropux 6r,r,rnr on-
peAeJIeHbI s [5], He AaJIo rlerKoii cratzcruqecxofi sasucr.rMocru pocra nep[oAa r(py-
TH,rlbH[,Ix t<o"lle6aguft c yBe,'IHTIeHHeM HanpflxeHHocrI,I uargllrHoro noJrfl B IIflTHe.

Eo,ree qerKafl cBs3b BbrflBr.rJracb MexAy nepr.roAoM r{pyTHJrbHErx xo,re6auuri lr
re/'rHorxzporoii nsrua (puc.2).3Aecr uauecesri AaHHbre a.riq l3l rflrHa. Ha p|,c.2
BI,IIII,iM, TITO NCPI,IOA KPYTI,{JIbHbIX XONC6ASZI? P YIACUSUIACTCfl B CPEAHCM C POCTOMreJl],Iolxlzporbl IIarHa. Ilpuueu s ]OxHota noJryrxaprzu yMeubxleHr4e Bbrpaxego
cHJrbHee. o4uaro BCJreACTBi.re 60,rr,ruoro pas6poca iarrrrx sroMy pa3,rr4qHro He
CJIeAyeT IIOKa qTo npHAaBaTb CepEe3Hoto 3HaqeHHa.

!,na 4a,rrueriuero aHaJrHZa saBr4cr.iMocru BCe rrflTHa, npr.rBeAeHHbre Ha puc. 2,
6u"rru pasgeJieHbr n-o.- Ha_n-pfl,*eHHocrr.r MarHHTHoro riodrfl Ha rp-vnnbr. B rix4yro
rpynny BotrrJro no 25-30 rrflreH. Oxasa,loct, rrro ,qrfl rrgreH c cauofi vra.tofi na-
IIDflxeHHocrblo MalHzTHoto .IIoJIfl nep[ioA xone6aHraii c pocroN{ reJrLioixHpoTbI
y6slnaer uaa6onee c["IIbHo. flo naepe-pocra Hanpsx(eHHocru MarHr.rrHoro [o,rrr
HaKJTOH nparraoft Ha saBHCrzMOCrU <nepuoA-rxHpora) yMeHb[raeTcfl, LI MO}KHO
crrHTarb, r{ro, Har{r.rHafl npr,rMepHo c H)2600 lc, nepuo4 KpyrrzdlbHbrx xo,re6auuri
nflTeH He 3aBVCIZT OT HX IUHpOTbI 

- 
CTaHOBIITCfl OAHHaKOBbItvI AJIfl nnTeH pa3H6IX

rx14 por.
tr4cxona r.rs [oryrreHHbrx pe3yJrbraroB BCe rrflrHa (r3l) 6sl,ru pa3AeJreHbr Ha ABe

rpynnbr. B nepnyrc nou/'rH rrflrHa c HanpsxeHHocrbro MarHrzrHoro nom H22600 lc,
a Bo Bropyio - c H12600 fc. !,na xax40fr._ue err4x rpynn 6r,r.rr.r nocrpoeHbr 3a-
BHcHMocrr.r yr,roaoil cKopo-crH o BpaqeHr.ir co.nHqa, yciauoe,rreHuof.i n6 rrflrHaM,
OT IEd'IIZOIXHPOTE,I IIflTEH. B O6OTAX C,iIYqAflX YrJIOBAfl CKOPOCTb BPAUIEHI,Ig CONHI{A
anI]poKCLrMr.ipoB aJracb Bbrp ax<eHHeM

co:a*bsinz rt.
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Ha ocHoeaHww.ua6ntogaeMofi sasuclrMocru yrnonofi cKopocra or ruuporu 6u.un
BbrrurcJreHbr Ans o6oux cryqaeB r<oaQ$nqreurbra v b. nns rflreH c H),-2600 lc
a:14,32 rpa4/cyr u b:-0,92 rpa4/cyr, a Ailfl, rrflreH c 11-<2600 lc a:14,39
rpa1/cyr u b:-2,96 rpa/cyr. Vls erfix nuqrc,neHari cJreAyer, rrro nflrHa c Ha-

rrpfl)KeHHocrbro MarHr4rHoro rroJlr ry>2600 lc er H12600 fc AaJrra rpaKrr,rqecKr4
oAr,rHaKoByro cKopocrb Bparr,eHafl Co.nuqa Ha oKBarope. O4naro o6e eru tpynnbr
rrflTeH rroKasaJrr,r coBep[renHo pasHylo BeruqI.IHy u3MeHeHrrf yr"ronofi cKopocru
c uruporoft. I4sN{eHeHr.{e yr.nonofi cKopocra BpaIIIeHLrr ConHrIa c ruuporoft, nony-
qeHHoe no IIflTHaM c HanpflxeHHocTtIo MalHIaTHoro nons H12600 lc, flBJIfeTcq
TraIrHrIHbIM. B ro xe BpeMfl oHo n 3,2 pa3a [peBbrrxaeT 3HaqeHIIe, floJlyqaeMoe no
rrrrrHaM cE>ZOOO fc. .tlpyrnnau cJIoBaMlI, rrsrHa c 6o.nrruofi HanpflxeHHocrbro
non, (n22600 fc) rroKa3brBaror cyrqecrBeHHo 6onee rBepAoreJrbHoe BparrleHr,re
Consua.

floc.neAHraft cron6eq ra6nuqu noKasbrBaer, qro B ueJroM rro Mepe (crapeur4fl)
nflTHo Aaer MeHbuylo yrJloByro cKopocrb BparrleHufl Co.nsua. Aauusrft BbrBoA
cor,rracyercfl c 6o,nee paHHLIMLI pe3yJlbraraMu 120, 21 l, no.nyuenubrMn Ha 6o.nrurovr
crarr,rcrr4qecKoM Marepl4are. VuecrHo sAecb orMerllrb, qro corJracHo l22l caMbre
MaJrbre flrrHa rroKa3brBaror caMy]o 6o.nruryrc cKopocrb BparqeHrzf Co.nsqa, a caMbre
6o.nrurne - Har4MeHburyto. 3ro pacxoxAeHae B pe3yJrbTarax ocraeTcr He coBcer\{
flcHbIM, xor.fl, Bo3MoxHo, HaxoAI,IT HeKoropoe o6rgcneuae B Ha[Iux HCCJIeAoBaHHgx
(crra. nuxe).

l4e ra6nut\br Mbr BI,IAI,IM, qro MexAy HanprxeHHocTbro MarHarHoro [oJrr B
nttrHe z yr.noeoft cKopocrblo BpauIeHLIfl Co.lsua, usttepeuuofi no oroMy 111e IIrrHy,
HaMeqaeTcrr cBfl3b, a pIMeHHO: C yMeHbIXeHIaeM HanpfxeHHocTI,I MarHHTHoro troJlfl
B rrfrHe no Mepe ero (cTapeHI,Is)) oHo AaeT MeHbrxyrc ytJroByro cKopocTb Bp,aueHHf
Consqa. B ro xe BpeMfl [srHa c ueutrueir HanpflxeHHocrbro MarHr.rrHoro rroJrs
rroKasbrBanr 6S.nruryro yrJIoByIo cKopocrb BpaueHur Co.nu(a (pzc. 3). flpu no-

crpoeHur4 pnc. 3 6HnH sssmr AaHHbIe
131 nsrua ras [5] r,rAaHHbre o qerbrpex
rrrrHax, ttpHBeAeHHbre e ra6nuue. Kax-
AOe flpoxoxAeHr.re nflTHa rro AI4cKy
Co.nuqa npuHuMa.rrocb KaK He3aBHcII-
Moe, B pe3yJrbrare o6u{ee qacflo cocra-
sr.uro 141.
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Toqxu - AaHHbre u3MepeHtr11, npqMbre rtrHIH npoBeAeHbr MeToAoM HanMeHbuHx KBaAparoB, BeprtrKarbHbte
oTpe3r(H - cpeAHeKBaApaTHqHbre oTKJroHeHHt

Puc, 3. Cnasr yr,ronofi cxopocrn Bpax{eHrrff ConHua, usuepeuuoft no' rltrHaM, c se,rHqI.iHofi
cpelHefi HanprrxeHHocru MatHr,rrHoto flo,'rfi B HLrx
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Puc. 4. Pacnpene,rerrHe nflreH
N qTIIA NI

Bepxlee pacnpcAcreHle orlocrr.ct
(N-30)

no ytlroBofi cKopocTlr BpaUIeHuq co,ruqa, r.r3t\repeHrror'r no 3Tr.ri\t

I( Mar(ctIriyMy corHecHoii attrrrBllocrt, (N: I 1 1), Irrr)rilICe _ tt NIuHrrllyMy

vrnosaq cKopocrb BpaqeHr.rfl conHqa o, rr3MepeHHag r,o rrflTHaM, KaK oKa-
SaJrocb, 3aB?rcr.rT or rltrKJra corHeqHofi aKTr.rBHOCTrZ. Ha puc. 4 noxasaHtr pacnpe_
AeJreHr,rs nflreH (o4rzHouHux 14 B fpynnax) no yr"nonor? cxopocrra (D B toAbr MaKCH-
MYMA II B IOAbI MI,IHI,IMYMA COTHCI{HOfi AKTI{BHOCTI,I. I( VTUUVUYMY AKTKIBHOCTI,I
6sr.nrz orHece,br BCe rrflr*a sa roAbr c HaqaJra rgT3 r. ilo repByro ueiu"pro lgTB i.
(cu. ra6.ir. I s [5]), 4,ua Koropbrx.qucno Bo.rrrsa ue npeou,,uio oo .arn,iq. Kurraou
r43 pacnpeAeneHzfi (cu. puc. 4) zvreer verxo rupaxeuusrft MaKct4MyM. B ro4u
MI4HHMyMa aKrI4BHocrpr oH npr.rxoAr,rrcfl Ha yrJroBylo cKopocrb ol-14,35 rpa4/cyr,
a B roAbr MaKcHMyMa 

- na (')-14,15 rpallcyr. l4s rHcrorpaMM creAyer, trro B
roAbl MLIHI'IMyMa corHerluoti axrfisHoctu 6o.nrurze rrrrHa Aa]or naKoByro yrJroByro
cKopocrb BpaqeHr4fl conHqa [paMepHo ua 1,4Y0 60nrure, qeM B roAbr MaKCrlMyMa.

flepeue rpr.r nqrHa ra6.nautr er,rflerslor raKxe HeKoropyrc cna6yro 
"eraarurcyMeHbrr]eHl4fl [ep]IoAa wone6aruufi, IIflTHa c yMeHbrxeHr{eM I{gMepeHuorl no Helryyraonoft cKopocrr,r <,1. flpaa4a, 6Snrruue orKroHeHaq or erori'rar4arnrlr* 4rro

nocJre/4Hee frflTHo, noKa3aBruee uau6o,rtruylo cKopocrb BpaqeHHfl cOrHrIa e ro
BpeMfl' KorAa nepHoA KpyrHJIbHbIx xone6aHIzft ero 6un MaHr.rMaJrbHuu. IIpaa.ue-qeHIIe crarl'IcrHqecKllx AaHHhIx (l_31 nrrno) He rloArBepAuJro noAMeqeHHyro cBr3b
yMeHbrrreHr.rfl neplroAa xone6agwi,r rrflTeH c yMeHbrxeHr.reM z3Mepeguofi no HprM
yr.nonoft cKopocrr4 BpaqeHuq Co.nHua.

3. O6cyx4enue

Ilo.lyueHHue pesyJlbrarbl IIo3BoJIflror cAeJrarb prA BbrBoAoB orHocr4reJrbHo
xap€Krepa KpyrrzJrbHbrx rote6aHzft ra aparqeHrrfl BHyrpeHH[.rx cJroeB consu,a.

IIepuo4 KpyrHJIbHbIx xo.re6anuii nponopunouaJreu a",iune l, uarsl.lruo fr rpy1xtta o6paruo nponopuuoHaJreH aJrbBeHoscKofi cKopocrr.r vs: p-Lltz^. np, i6.ro-
?o



flHHbtx HanpflxeHHocrH MarHr.rrHoro rorq H nJrorHocrl4 nJIa3MbI MaTHLITHafl rpy6Ka
reM AJrr,rHHee, rreM 6orrrue nepuoA Kpyrr.rJrbHbrx xore6asnft. B crparuQnqHpoBaH-
Hofi aruocQepe, raxoft flBJrflercf coJrHer{Har, KpyTLIJIbHbIe xo.[e6aHIaq cHJIbHo
garyxaror, ecJrrr ocb lrarsursoft tpy6rz 3Har{HreJIbHo HaKJIoHeHa K paAaycy Co.nuua
1231. AnweJlbHoe cyqecrBoBauue No.ne6aHuft osuaqaer, I{ro MatHI'IrHbIe rpy6xa
opHeHTItpoBaHbI tJraBubru o6pasour BAoJrb coflHerIHoro pal..t4yca, TaK .Iro Be,[uvLIHa
nepuola rone6asufi onpeAeJrfer r,rry6uHy 3afleraHr.rq ocHoBaHLIfl trtarunruoft Tpy6Ku:
r.ny6nua 6onlure B Tex cryqaflx, KorAa 6orrrue nepHoA.

Eucrpoe r.r3MeHeHLIe co BpeMeHeM nepaoAa KpyrHJIbHbIx xone6auzft yNasu-
BaeT, IIo eceft sLIAHN,IocrIr, Ha Hecraul4oHapHocTb npoqecca.

Couacso [5] r< uaxcuMyMy coJlHequoft aKraBHocrI'I lto cpaBHeHHIo c MHHI{-

MyMoM pacrer B cpeAHeM neplloA Kpyri,IJIbHbIx rone6auuft nateH, a aro 3HaqI{T,
qro yBefi[qlrBaercrr u tnylurua 3aJleraHufl MarHHrHbIx tpy6ox. Te xe ttflrHa no-
Ka3brBaroT B roAbl MIzHHMyMa 6oIee sHcoKyto cKopocrb BpalqeHlar Co.rruqa (cvr.
prac. 4) . nns roro qro6rt coBMecrl,trb o6a eru p$yJlbrara, np[xoAarcff [peArlo-
Jroxr{rb, qro cKopocrb BpalqeHus Co.nuqa, no xpatiuefr Mepe B [peAeJlax KoHBeK-
rl.tsHoft souu, y6rtaaer c rny6auoli. llo4raepxAaer oro BbIBoA (cnr. pac. 3) o rou,
trro rrrrHa c rraeur,urefi HanpqxeHHocrbro MarHarHoro noJIn Aalor 6S.nruryro cKopocrb
BpauleHrzfl ColHua. Maruuruue IreTJIr.r, o6pasyroulze MaJIbIe IIrrHa, 4o.nxHtt 6urr
Kopoqe. Ec.[u gro raK, To Hx ocHoBaHl4fl HaxoAqrctt Ha ueulurefi rny6uue u no-
KagbrBaror 66.nsuryro cKopocrb BpaIqeHI4r Co,rsqa. Bostttoxtto, I'IMeHHo c 3THM

cBfl3aHo o6r,scseurae Saxra, qro caMbre MaJrbre rrflTHa Aarcr HaIz6oJlblxyrc cKopocrb
BpaxleHr.rr Connua 1221.

3axnrcqesue o6 yueur[reHrdu cKopocra BpailreHlzr Co.nHIra c rny6uuoft 6u.ito
Taxxe cAeJraHo Ha ocHoBe aHalrvrga AaHHbrx o Bpa[.(eHLIrI SorocQepuslx MatHI4THbIx
no.nefl 1241 w nflTI,rMLIHyrHstx r.ro6arsurtx t<o.ne6asuft Co.nHIla 1251 .

O4uaro He LlcK,rrcqeuo, qro cKopocrb BparqeHhfl Congqa MeHflercfl c IIHKJIoM

aKTr.rBHocrlI I{ B roAbl MaKCIaMyMa oHa craHoBLITcfl MeHbIIIe. llo eTotl npo6,reue
r,rMerorcr AoBoJIbHo nporuBopeqHBbIe pe3yJlrraru [26] .

Vuesuueuvre nep[oAa xore6aHuft c te,Ill4otut4poroit nsrna npaBoAHT K 3a-
KJrIOqeHr4rO, r{TO MarHI'ITHrre rpy6xu, o6pasyrcqHe IIflTHa Ha 6o,nlurzx lul4porax,
Kopoqe, a cJIeAoBaTeJrbHo, I,I rny6lrua gaJreraHurr I4x ocHoBaHuft rau HaxoAHTcfl
6.nuxe x SorocQepe. ilpu Bcex Apyrllx paBHbIx ycJIoBHsx caMylo MaJIyIo AJILIHy
I4MeeT MarHr.rrHaff Tpy6Ka c irsTHaMI4 MLIHHMaJIbHOft HanpnXeHHOCTI.I nO"na. c pO-

croM HanpflxeHHocrll MarHhrHoto noJlr oHa yBeJll,tql4Baercr. kt npu H)2600 Ic
He 3aBr.rcr.rT oT reJrr{ounporbrnflTHa, o6sIqHo ausQepeuuaa,'IbHoe BpaqeHLIe co.lHqa
onpeAeJrflercr no rrqrHaM pasnofi BeJrurrr.tHbr ra pasuoii HanprxeHHocru MaTHHT-
Horo rroJrff. B raxue I,I3MepeHHfl BxoArr eQQexru r.ny6aHsI, B pe3yJlbrare lleto
oHrz He Aar,or HCTr.rHHoro Lr3MeHeHrrfl cKopocru c rlr{porori. Hau6oJlee npaBIz.IIbHo

4aQSepeuuraaJrbHoe Bparr\eHue Co,nsqa AoJrxHo onpeAeJllzrbcrl ro nrrHaM c oAH-
HaKoBbIM nepl4oAoM KpyrI.I.IIbHbrx rone6aHzfi, He sanucfltrlllM or lxlrporbl, TaK KaK
Lr3MepeHufl no HI4M orHocflTcr K oAzHaKoBofi r,ny6uue. Hanpnxeuuocrb MaIHI,IT-

Horo rroJrr raKux rrflTeH no HarlHM onpeAeJIeHHam H)2600 lc. 3rn nrrua Aanr
TaKyro xe, KaK !r BCe Apyrfle, cKopocrb BpaureHllr Co"nsI1a Ha gKBarope. OAHaxo
oHr.r noKagbrBaror npuMepHo B 3,2 pasa 6c,ree neAreHHoe, uevr o6u,enpllHflToe,
yMeubuenue cKopocrra c uzporofi, r. e. rrrrHa c ?2ZOOO'Ic Aator cyqecrBeHuo
6onee 6nusKoe K rBepAore,/rbHoMy BparqeHue Co"uuua.

3axuioqenne

IZsyueuue r{eTbrpex AoJrroxr.rByxr?rx nflTeH Iro3Bo./nzJro gaKJlrollarb, r{To nepHoA
Kpyrt4JrbHbrx xore6aHIaft He ocraercfl nocroflHHbrM Bo BpeMeHLI. IZguenesae ne-
pr,roAa cBfl3aHo c H3MeHeHr{eM xapaKTepLICTr,rK nflTeH I,I yKa3brBaeT Ha a3MeHeHHe

AJIrzHbr uarurarsort rpy6xu. AHa.[ae crar]rcrr,rqecKr.rx AaHHbrx o cKopocTLI fiepeMe-
rreHlzr nffTeH [o AHcKy Conuua v nep[oA,ax KpyrI.IJIbHbIx xo.re6asufi nogeort4r
cAe,Ilarb KaqecTBeHHufi nrteo4, sro, rro xpariuefi Mepe B I(oHBeKrt4BHoii soue, npa-
IqeHue Co.nsqa c rny6uHofi 3aMeAJrrercfl r.r craHoBurcg 6o,ree rBepAoreJlbHsIM.

B saxnrcqeHr,re npr.rHocrzlr 6naro,u,apHocrb B. @. Llucraxony 3a npeAocraB-
JIeHHbIe Qorore.nuorpaMMbI.
Anpear 1987 r.
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vAK 523.94

K BOIIPOCY O CTPYKTYPE MAIHHTHOTO NOJI,'I
B C[OKOfrHO[I OEJTACTT4 COJIHTIA

A. n. Paqroscrnfi

CAenasa ro[bITKa c no-Mourblo MoAeJrr,r npoAoJrbnoro MarHr{THoro rroJrrl, MeHrroqerocr
c r;ry6r'ruort r Qoroglepe, o6tqcuutr na6nrcAa'eiuoe orHoruenr.re cr{rHaJroB 

"uir;roit;S';-A;;pa3JIlIqHbIx ttuuuft..Ilo4yueuo yAoB.IIerBopr.rreJrbtoe corJlact,te paccqr.rranHbrx n ua6,riroaaerranx
BeJII{ql'IH otuoureuufi. PaccquraHuas nanprxeunocrb MarHLITHoro floJlfi AocrI,Iraer sHaqegl,Ifi
nopsAKa 2_!00 fc r,r MeHfier 3HaK rrprl onrrzqecKr4x rny6uuax flopfiAxa ti,O+,,erpeti;;;;
cner(rpe. Xapaxrepuurl pa3Mep ueo4nopo4nocrefi uaisnrsoro no.ns oxono 100 i<ru.

^_-_Iq fEF-pnoeLEM oF THE STRUCTURE OF THE MAGNETTC FrELD IN A.
QUIET.R-EGION OF TH.-E SUN,.by D. N. Rachkousky,- Using the modei or ton[ituainai
llagnetic field v.arying with the depth in the photos-p-here-we rfiade an ittempt i3.;;i;i;
the observed ratio of signal,s from the magnetograph for different lines. The satisfactorv as-
reement of calculated aild observed valuei'G 

"oiriri.i. it. ""i"p,lti,Ji"-t#it;;i"ih;';de;!-tic field reaches of the order of 2500 Gs and changes the signJdr the opt;iid.lit. 
"pfi.rt9..pi1,..of theorder of 0.04 in the continuum. A tfpical sirtotintromogdnitie. i, ti,;;;d;:tic field is about 100 km.

OruomeHns curHaJIoB npoAoJlbHoro lroJrfl B pagrr.rrlHblx MarHLrroaKTrEBHbIx
liliP.t4,f,x MoryT Aarb nHsopMaur{rc o crpyKrype MarHr{THoro noJrfl KaK B KapTr.rH-
Hor?*nflocKocru, raK u c ury6r.rHoft a arrrrbcQe]le.

B [l] nau, cJreAyfl MeroAr.rKe pacrrera, npbi.iroxensoir CreuQno [2,81, noArBep-
AilJIH ero BbIBoA o cKoHueHTpIapoBaHHocrLI MarHIITHoro lroJlfl B He6orbrxl.Ix ygJr;x
c pa3MepaMrE [opflAKa 1". flpu pacrrerax 3a ocHoBy 6Hna sssra MoAeJrb oAHopoA-
Horo c rfly6uHofi MarHllrHoto noJIfl npu rocroflHHoM orHorxeHr{fl KoeQQHr1treHroB
nouIoIqeHHE B Jtltld,rtu H HenpepbIBHoM cneKrpe. 6una lrcnoJrbsoBaHa [potpaMMa
perxeHr{s ypaBHeHr{fi nepeHoca Hsryr{eHHf, ocHoBbrBarolllafcfl Ha trr{cJreHHoM
perxeH-r-Ifl r{HTetpaJrbHbrx ypaBHe[Wit Ailfi. O6o6qeuuux syuxquft Arra6apuynrnna
a+ [4].
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O4uaxo raran MoAe/'rb aruocQepst BecbMa Aa,'iet(a or peaJlbHocrLI a npeACTaB-
Jrser Jrr4rrb reoperr4r{ecKzr? ItHrepec. B t5l uattu 6utnu cQopuylraponausr 4lt$$e-
peHuuaJrbHbre ypaBHeH[fl nepeHoca LI3,'Iyr{eHLIr B HeoAHopo4Hofi cQepe npu Ha-

ilurtuu MarHrzTHoro ro.rrfl, yqHTbrBaroxr[e eSQexru auoua.nr,sofi ALIcnepcHIz B JII.]-

HHqx. B [61 xparxo onrlcaH qrzKJI nporpaMM qHC,'IeHHoto peueHlltt Drtax ypaB-
sesuli A"lfl MoAeJrz arlaoc$epsr Xo,nrnerepa 17\ npu npeAno,[oxeHlu{ ,IIoKaJIbHoro
repMoArrHaMuqecKoro paBHoBecufl. B t8l no Marepna,ralr Ha6nro4eurzfi lonacrcxa
[9] 6u,Tu npoBeAeHbl pacr{erbr, orpaHltqHBaroul,tecfl c.na6ttutl nor'IrMH. Eu.na cAe-
JraHa rrorrbrrxa no4o6parb raKoe pacnpeAeJreHue MarHl4rHoro noJlr c r,ry6uHott,
Koropoe o6:r,scsu.no 6u 4auuste Ha6.lrcAesuli, npt.IBeAeHHbte B [9]. OcHoeHsrNa

pe3y,'rbrarou [B] 6srn BbrBoA o Hailwtr4Ll cKaqKa uaruutHoft HanpflxeHHocrlr IIoJIfl
i o6,,racru orrrr4qecKux roJIUrr4H nopflAKa 0,04. O4uaKo s [B] He yqtIrtIBaJII4cb
eQQexru HacbruleHr,rfl cr.rrHa,'ra MarHr4TorpaQa npu c[,'IbHbIx MatHIzrHL,Ix IIoJIflx.
3Aecl eQQexru Hacbtx1eHr.rfl yqreHbr, KpoMe Toro, Hect{o,IIbKo yBeJIHqeHo Ko;tHr{ecrBo
ucno,'rb3oBaHHbrx JILIHI.tfr. tlpu nog6ope onraMa/'Ir,Holi itloAelu npt'IHI4Mad'IHCb Bo

BHHMaHHe raKlKe ua6nrcpeuun CreuQno u I{ana t1-31.
IIpu pacuerax Mbr cro/'rr(HyJrr.rcr c seo6xoArrMocrblo onpeAe,'Il4rb o6lacrl on-

TuqecKr.ix ToJnrIHH, o6ecnequsarcuryrc ocnoeHori BKJIaA B napaMerp CroNca V sL,t-

xoAflxlelo I,13,'Iyr{eHlifl. Ha erou Bonpoce npexAe Bcelo MbI 14 ocraHoBlzMCfl.

Ans cpeAuefi r.ny6uuu o6pasonauufl napaMerpa Croxca I/ sltxoAqqelo I43-

JIyqeH14tr ecTecTBeHHo np14HflTb

,^i ?
r) .R (1., r) a"cl\ dl," \ B (f,, r) R (1., t) dr, ( 1)

Ir0

rAe

L2@

".* 
.: 

J d), \tB (i,0,
?.t o

/T\
lo

t);'xp , - \ ,to 1I, t)dt ),\6'
/l',

R (X, t) =.= 1,. (X, t) exp ( - 5 ,f,. (I, t) r1t )

\0
tFr, R: 11 (1,0, t)* F (fon, x) ku n(f , t),

-,Pn 
(f,

3Aecb r - 
olrruqect(aa rny6uua B HenpepbtBHoM cnet(rpe npu X,:5000 A, [0, ,u 

-
AJruHbr Bo,rIH CooTBeTCTBeHHo B Uet{Tpe H paCCMaTpLtsaeNaoll Tor{l(e I(oHTypa, B(X,r,
r) - 

cpynxuuq flrauxa, 1l (In, t) 
- 

oruoueuul xoacpQHuuellroB IIorJIouleHIlr B

HenpepbrBuo1t cner{rpe gna h:|uo u l,:5000 ,,\, 2',, u },, - A,rl'inll Bo,'lH, coo'rBer-
crByrorqr.ie rpaHI.IIIaM ule,ru cnet{rporpaQa, F(2r0, t) 

- 
MI{oxHre,rlb npl'i xoeQ$u-

u1reure rorrlorqeHufl B ,riuFIIlt , ka, n()'", t) Sotirroecxuri xoa$cbril\ueHr nor7lo-
ureHllff A,rfl ,'IeBo- u npaBonor'Iflpt4soBaHHolo Il3drlyqeHun (L u R).

Bgpaxeuut (1) oruocnrcfl I( qacrHol{y Cr'Iyqarc ql4cro npoAo/'IbHoro noJIfl,
noct(oJlbI(y paccMarpl4Baercfl To,lbl(o 3Ta MoAe,rlb.

Lltic,leuuue pacqerbt no (1) IoKa3a,'II4, r{ro no,[yqeHHble 3HaqeHHfl B pff/(e c,[y-
r{aeB BaBbllreult, B 3ToM MoxHo y6e4urtcf , Iloc,'IeAoBare,rtbHo npocqilTblBatl Mo-

AeJm arMocQeprt c MaTHI4TI{bIM no,'IeN'l, 3aAaHHblM B BLIAe cTyrteHbI{l'I

0.-. :r/<ry, ff(t)-const;
"t)ri, t1(t):0, (2)

H CpaBHI.IBan pe3yabrar C CI{rHa,rloM npoAo,'Ib[loro tto,'Ifl tpu H (t):const eo sceli
arnroc(1epe. BseAe\,t o6oaua.{eHua tr(H):tr(i1), a4ecl ro,laraercfl, rlro npl'l AaH'
HoM uHAer(ce (ctr. (2)) cr4rHa,r MarHurorparpa cocrae,lner c{ qac'rb or cl{rHa'tla Mar-

ur.rrorpa$a npu no,{Frocrbro oAHopoAHoM MalIlfiTHoM Ilo,'Ie. B ra6,rreqe Liltt JruHLlH

?u4489"75 Fe 
^I 

4ausr e(tQexrunHr,re r,ny6uuu rj,p, ntruuc.neHHbre no (1), a,raKxe
npu a:0,95 u a-0,7 4,ra aHaueHrzri rranpaxeHhocrl,r MatHr,rrHoto rro,'rn 11__100,

1000 ra 2000 fc. Culceo,'Itt V, L, R o3Har{a}oT, qro Be,IuquHbI orHocflrcfl I{ napa-

Merpy Cror<ca 7, neno- u npaBorro,'rrrpu3oBaHHor4y I,t3ayqellurc coorBercrBeHHo.

I(ari eu4r.nr, rr,p npeaocxop.vilu Aaxe npeAe,,rbHyro rny6uuy o6pasoeauufl '1;, rorAa
Kal{ cl(opee Aoa)KHo 6ltrs tr,l,-tu,r. Ilpuullrtori pacroxAeHutl Be'lurII4H 't'.4t t1 tu,,
flBJrflercfl To, qro n (l) yurrrurBaercrr Br(/raA HenoJIflpttBoBat{Hoto u3.ttytlsHvt a

r.ny6uurr T B flapaMerpu CroxCa BblXOAflilIelO US arnaOcQepbl H3,'Iyqellgtl .
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0,53
0,l6
0,73

0, l5

0(l<t-l-Ar, t1(/):66n.1,
t)'cl Lt, H (t):0.

TorAa Br(JraA c.[oq Ar e elrxoAsxluii

(4)

IIoroK L- tnu R-nonnpuaa \uH B IJtnHe BoJrHbr

0, 96
0,26

1,77

0,23

l,l3
0, 39

t,49

0, 33

0,09
0, 005

0, 005

0, 005

)', o 1,, o

r.,r,, z - \ ax \ tp,1r, t) dtif ax \ n,(1., r) dr, (3)
1"r 0 1,, 0

I4HAel<c z HMeer cMblc,/I V, L, R; pr, n- Be,'IHqHHbI, nponopur4oHa,'il,HbIe BepoflT-
HOCTflM BL,TXOAa KBaHTa R-, L-no.tnp]H3ar\vL1 coorBeTCTBeUHO C r,ry6ULIbr t; 

-pv 

-BKJTaA cJrofl Ha r,ry6uue r B BeJrHrrr4Hy napaMerpa Croxca 7 na nuxo4e }is arMo-
c$epu. Onpe4e,ruvr, Kar( H n (2), Hanpaxeusocra no,rra 11 (r):

l, 6yaer paBHflrbcr

sr., n (I, r):U (I, t) (B (1,6,

sAeCb

t)-/n(},, t)) exp l-rr,n(l,, t)1At, (5)

a,,. n(L, ,) - f ,tp,, 
nq)", r) dr.

0

!,.nn roro qro6rr no,'ryqHrb pr,,n(lu, r) ue ea,.,(r, t), ueo6xo4unao Bbrqecrb sHar{e-
Hze el, n (I, r), paBHoe sr., n(I, t) npu fl:a;'cnoe Ar, r. e.

el, n(I, t)-(n(2',, t)*F(1'u,'r)k(I, r))(B(Io, t)-10(1,, r))exp[-ta,6(],, r)1,

s4ecr_,1n(.[, r) - He.lo,uflpu3oBaHHoe ]43,'ryr{eHr.ie npr4 rny6uue .c. tr4rax, necoeori
xos$(luqueur pr.,n(1,,, r) paneu

p,., n(L, r):,1 f (Io, r) (k1.,11()","t)-h (I, r)) (B (Io, t)-70 (I, t)) le',;, ntx,"t,

(6)
pv ()", r):l p,,()", -c)- pn(f, t) i.

-3naueHua 
rs{,, Bbrr{ricJreHHbre no (3), (6), npuBeAeHbr B noc,,reAHefi crpoxe

Taor'Ixubl. KaK BIrAI'lM. IJi\4eeTCR oqellb xopouee cotd'IacHe MexAy tn.- H To,,,. Nibl
npoBe,rH BbltiHCJIeHHff xl,r, 

^ Ta,t, A/tfl acex flHuHfi, ony6,ruroBaHHbrx e 191 rrprz
sHaqeHHflX rpaHrzu h, u )u, ule.rrH caeKrporpasa

.fu1:0,021i rz 1,,:0,0565t\.
Pesynlrarsl 3/lecb He npltBoAarcfl, rax r(ar( ocHoBHori nrrnon, ueo6xo4lrnarfir !,ntl
rocraBJler.rHori s4ect 3aAaqr{, 3ar(,lroqaercfl r'rr.irub B ToM, qTO eC,[U 11{2500 fc,ro o6,racrr arvrocrfepsl, orBercrBeHHafl sa o6pasonaHr.te napaMerpa croxca v"
orpaHLirIHBaeTCfl BeJIIlqIluoli t,,.0'{ I .

fleperlgeu renepb r onucauHrc Mero/(aKrl pacqeroB. Msr npoeo4r4,,rx pacr{erbr
no aHrerpa"rrbHbrM Qopr,ry,rau nrra L- 14 R-noJrflpu3oBaHFioro i43,,ryqer{Hfl

Lzo

I r, a : $ ai $ r (r, r) rpz, a (r, r) e- "t, Rr^, ", dr.
)q0

(7)

llo cpanueHHro c r.iHrerpHpoBaHr.reM 4raS$epeHurzaJrbHbrx ypaeHeuufi nepeHoca
I.I3,'IyrreHxfl MeroAoM _PyHre-Kyra 3ro Aaer 6o.nee ueu 4ecararpa.rHuri errrarprnu
BO BpeMeHr'r cr{eTa. !,a.rrtHeriutee coKpaxreHr,re BpeMellu cr{era Mbr loryr{t4M, ecr,r].I

0,57 | 0,4e 0 ,71
0,17

I,64
o, 

lu

0, 17 | 0,15

0, 15 I 0,13

0, 84

0,27

I ,17

0, 25

0,15
0,04

0,ll
0, 04

fleperi4enr K BbrBoAy 6onee npaer,rJrbHoro BbrpaxeHzfl !,tfl tr6. 3anuurevr

T

H= 100 I-c H= 1000 lc H = Zggg l'.
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To, g;
'l o,.t

Tr,l,
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flepeftAeM K IIpeAcTaBJIeHHIo arMocQepbl c HeoAHopoAHbIM MarHurHbIM [oJIeM B

,*Au bnOratOir cpe4u C oAHopoAHbIM MarHI'lrHbIM [oJIeM B KaKAoM c.noe' TaxOft

1OAXOA IIO3BO./ILIT TaKxe, Bapbl4pyfl 3HaqeHI'Ifl MaTHI4THOfi HanpflXeHgocTll B oT'

AeJrbHbrx cJroflx, HafiTu orrruMaJrbHoe coorBercrBue Ha6JIIoAeHHbIx I{ paccq[TaHHblx

BCJI I]II 14 H OTHOIXEHI,Ift CHT HAJIOB MATHI4TOTP AQA.

l4raw, Bcfl arMocsepa ,qJlfl t(l paa6uBaercfl Ha pflA cJIoeB c rpaHIlIIaMI'I

"to, 7t, 'tz, . , ., ty-p 111,

3,(€cb r,r,,-1-1, xN:10,4 Als MoAeJIL Xo.nlrerepa Il1' -A:9n 
j no'rHocrrrc xapaK-

rep1rsyarcs rpaHurlaMn ai_t, xi t4 A1tfl, pflAa 3HaIIeHVi4 H LI l, BHyrpL rpeAeJIoB

?vr u lrz BeflnqHHaME

ur,i(X):, Q, (I, r, H) B (1"0, r) exp (-""(X, r, H)) dt,

p",i(N):exp(-t,(?",x,H)), z:L,R. (B)

Be,laquutr (B) noaeo.rrnror npocrbrM r.rHreproJIHpoBaHLIeM no H Lnst .nro6ofi

KoHQLrrypauI4LI tto,'tfl HaxoAHrb napaMerpbl BblxoArulero I'l3ryqeHus

M N h=i-l
I,: > a,Lt') 8,, i (Li) Il P,, u()"), z: L, R'
- i=l j=l t--l

no (9) Ilpex{Ae Bceto 6brJrH BbrrIHCJreHbr Ber'Il4r]l'lHbl cHlHaJIoB napar,'leJlbHolo

,or, 
- 

I;,.,I irh)- t o(n) ArItt oAHopoAHoto no,'rn 17: 100 u 1500 fc'
Ha puc."I','a,6 '3rHM 

BeJrHqr4HaM conocraBJleubl ua6,rlo4aelrasle coorBercrByloulue

,j

S

j-t

(e)
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pnc. I, Conocras,leHl.re orsoruettl,tii cutHa,loB Pna6 u..Psrrq Arq pa3,TI'IqHbIx t'tguelteHuii IIanpfi-

XeilHOCTH MalllllTHoro IIor'Ifi c onruqecxoii rny6nHoft t

o._ H(r):const:100 lc; 6 - H (r,):a61st:1500 Ic; a * nanps>I(eHHocrb H(r) rtrHeilHo rleHtercfl c nny6u-

rroir; a - crynellqarafl 3aaucllMocrb H (T): nptr T<O,O fl (a):1500 Ic' npn r>0'0 H (T')-o
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3HaqeHr4fl gHa6 A.rrf pfl,La ilvHt4fr. He6o,rruori xoA AaHHbrx Ha pr.rc, 7, a u oTcyr-
crBue ero Ha pr.{c. 1,6 o6racaseTcfl, BHAHMo, TeM, r{To r(arH6poBor{urui iuttoxute,nr,
g [9] errqucJrreTcrr npa cMeuleHVn J:L1HL1L1 B 0,0265 A, qro KaK pa3 Lr coorBercrByer
npt4 cpeAHeM g:1,5 uanpaxeHHocrlr no.rrs 1500 lc. IlocNo.nbKy 3aBl4cl4Mocrpr
pu"rq-gro6 Ha pHC. l, a,6 roqrt4 topLi3oHTaJILHbI, To fcHo, qro HL{KaI(HMH KoM-
1usat\usfittu cli,'rbHbrx Lt cJta1brx tloJret?, KaK gro AeJIaeTCfl B [1-3], ue,[req o6b-
ECHr4rb ony6rHKoBaHHbIe B [9] AanHue ua6"rrrc1euuit.

B [9] ua ocHoBaHI,r[ 3aBr4cl4Mocrv gnua-V (W - 
gr(BrzBaJreHrlatr nuphHa

nuuuu) AeJIaercr npeAnoJlox<esae o6 yMeHbueHIzIi noJrfl c r,ry6uHoii a Qoroc$epe.
Ha puc. l, a npeACTaBJreHo coorBercrBr4e pBbrq-p,a6 A.rrf MoAeJrr4 rroJlr, JrIzHef{Ho
yMeHbrxalou1erocr c onruqecxoft r.ny6auoii t, Ha.ur4:r.afl c BeJraqI,IHbr ff:1500 fc.
Coorsercrnne, r(aK BVAtrM, Hen/,roxoe. Og,uonpenaeHHo c nocrpoeHlzeM rpaSuxa
Ailtt xaxAoii paccuurairuori MoAeJra rroJrfl B[,rqnc,,rflJIocb cpeAHeKBaAparl4qHoe
OTKJIOHCHHC

"-{r,-"^"-r*w
B ae;ruurzHy o He BxoAHrr 14 Jn4Ht4w l\5172,7 A Mg I w 1"5234,63 A Fe I I, nocKorrbKy
AJIfl BCeX UOAeneft norrr OHH AaBaJILI Or{eHb 6orbrrll{e OTKJIOHeHHq.pBbr,{ OT Pxa6.
Hanaque 6o.nruroro pacxoxAeHafl pnuq H pua6 Atff. Iu4HLl:i?'5172,7 AMg I JIerKo
o6rqcHsercs. 3ra ilwut4fl, o6pasyercr B caMbrx BepxHLIx cJloflx SorocQepn, u
[pr,rHflrbre HaM[r pa3Mepbl cJIoeB c oAHopoAHbrM noJIeM CJII]IIIKoM rpy6u. Kporr,re
BCJII]TIHHbI O, AJIfl T4X4Ofi MOACAH PACCqUTbIBAJINCb TAKXC OTHOIIICHI,Iff Pr, PZ, OS

Ans, nunuir ?\5255,2 A Fe I u ?u5247,06 A Fe I npl{ rpex roJloxen}Iflx IqeJII{ cneKr-
porparpa. HanouHr,rlr, uro na6;lro4aeMbre BeJrI{qLIHbIpr, pz, pB paBHbI [1] s cpeaHer\a

p1, 116:0,68, Pz, 1ru6:0,75, p3, sn6:0,89.

fina ynouruyroft Bblrxe MoAeJIIi HaKJIoHHoro noJIfl LIMeeM

o:0,37 , p1:0,81, Pz:0,88, Pg:1,13.
B [6J yuonruHaJrocb, trro cKaqKoo6pasnar saBIrcHMocTb HanprxeHHocrl Mar-

Hr.rrHoro noJrfl c ournqecxofi rny6unofi yAoBJrerBopr{TeJrbHo o6rscHrer AaHHbIe.
Puc. l, e r{JrJrrocrpxpyer coorBercrBue BeJrr{rrHH B groM cfiyqae. flole nonaraercs
paBHbrM 1500 fc 4o r:0,08. flpra 66nuul{x BHaqeHI{qx r F/:0. B Aassorvl cflyrlae
LIMeeM

o:0,39, p1:0,48, gz:0,67, pa:0,96.
Coorserctsue BeJIIrqttH p"",.r tr pgx6 HecKoJIbKo xyxe, rIeM B cflyqae noJlg, JII'IHeft-

Hoto yMeHbrxarcqerocfl c rJry6nHor?.
Moxno yfiyqukTb coulacue Ha6flIoAeHI,Ift Ia pacrleroB, npLIMeHts MeroA rpa-

4zeurHoft orrrl{M}Isar1llr4 Ailn Qyuxqnouana
t/

o(r4:2(P*uo-Pu",,)'.
flpu onruuvsalrit4 sa IrcxoAHble 6unw [pI]HffTbI ABe MoAeJII'I: .nuneftuo meus'

rcuascfl c r,uy6r.lHoft I,I cryleHrlarar, saBwcwMocrb Ha[pflxeHHocru H MarHI'ITHoro
noJI, or ontu,recxoft rny6nult t. flaparrrerpbr 9T?rx MoAeJreft yKasaHbl Bblue, rpl{
ofllrcaHlrfi przc. l, B, e: Ilocne onrfiN{IasaqIzll iloflyrleHuble pacnpeAeneuux 4, c
r,ny6uuor:r s o6oux grl4x cfiyqaffx floqrll oAHHaKoBbI I{ npI,IBeAeHbI Ha pl{c. 2. Xo'
pouo eoorBercrByror Apyr Apyry raKxe g"r, ff Prue. Ha pllc. 3 [oKasaHo coor-
BeTCTBI.Ie P""" H prr6, rrOJI]geHHOe nOCJIe OnTI{MI{3a\VI,I AJIfl ZCXOAHOfi MOAeJII'I

an UefiUO ueHsrcqelica c uy6unort naupnxeHnocrl{ H. IJ.ns STorO Cflyrlafl I4MeeM

o:0,21, pr:0,7, p2:0,75, pa:1,08.
I(ax rr4au, Als Aausofi MoAeJrr{ xoporxo couracyrorcfl He roJIbKo BeJILMI{HbI pB6rq

HPnr6, Ho Hp1' 2, s. OrMerIzM, iITo ecJII{ noJIbSoBaTbcrI ToJIbKoAaHHbIMI{Pna6 AJIfl
oAnofi qeJIII MarHnrorpaQa IZJIL ToJIbKo gr, s, a, sa6, To yAoBJIeTBOpHTeJIbHOe Co-

Uracue pacqerHbrx Iz Ha6.nrc4aeMblx AaHHbIX MoxHO fioflyqaTb AJIfl pa3JIIrrIHbIX,

AoBoJIbHo cI4JIbHo orJlHqaroxluxcfl uoAenefi pacnpeAeJIeHLIfl nanpaxeuuocteft
MarHHTHoro floJrr c rny6rauoft. CosluectHoe [c[oJIb3oBaHI{e AaHHbIx Pru6 u
pr, z, a, 

"u6cI'IJrbHo 
orpaHr,rrlHBaer nu6op oIrTI{MaJIbHbIx MoAeJIefi.
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Puc, 2. tr'loAe,ru uguenenttti nrarHrrrrroii Hanprr)r(eHHocru H ('t) c onrrrqecKoii r,ry6HHol"r r
Touxu: ucxognaa r{oAerb - ,rHelirroe c r I}rarrJrrrrroc norc, ripyxxrr: rrcxoAHa, N{oACJrb - cryneHcaroc rore

Puc.3, ConocrarneHue orHorlreHLiri pHa6 H pn,q, no,ryqerirrbrx rreroAor\r rpaAr{errrnoii on'rr.r-
I\,1ll3 a UIl il

BrtsoAst. C4enaHa nolrbrrxa c noMoxlbn MoAeJrrz npoAod,rbHoro MarHI4Tr{oro
IroJIfl, MeHrilOUIeroCa c r,Iy6trHor?, c6tacuHrb pacnpeAe,,reH14e oTHolxeHufr czr-
HaJIOB IpOAOJIbHOIO rOJrfl no pasHbrM rrvHVnM. flolyueuo Heuroxoe cor./racr{e
Ha6rIoAeHHbrx LI BbtqHCJreHHbrx Be,'rr4rIlrH orHorueHr.rrZ. Paccqurausoe MarHtrrHoe
Ilorle noKa3btBaeT H3MeHeHHe nOJrflpHOCTr.t C t,'ry6tlHOri B 06,'IaCTr.I t:0,04. rIO-
cl{od'lbKy paccqr.rTaHHbrrz cr.rtHaJr npoAo,IbHoto ilo,'rfl or{a3brBaeTcfl nopfrAKa 500 lc,
B cnot{oliHofi o6.uacru Co,luua AoJrxHa npHcyrcrBoBarb 3epHr.rcTafl crpyKrypa Mat-
HI4THOIO IOJIfl B KapTTZHHOII ITJIOCKOCTTZ, C TeM r{To6br pe3y,tbTupyrcqrrr2 CXTHaJI
oKa3a,'ICa AocraroqHo MaJrbrM. Xapaxrepuuli pasl,rep HeoAHopoAHocrr4 MaTHHTHo[o
IIoJIfi c r,'Iy6HHofi or(asbrBaercfl noprAKa 100 xu. Ha6,,rrcAare,TL,Hbre AaHHbre, or-
Hocflxll.leca I{ oAHori xleJr14 },rarHr.iTotpaQa, Moryr yAoBJrerBopr4reJrbHo o6bflcHflrbcfl
MHOrl.lMI4 MOAe,'IflMI4 pacnpeAe,'reHHfl npoAoJrr,Horo MarHr4THoro IoJrfl c rIy6HHOrl.
Ha6,lrcneuufl orHorxeHr.rfi curHa,[os B ,'rr4r{Hflx ?'5250,2 A Fe I 14 },"5247,06 A Fe I
B TpeX paS,IIur{HbIx xler'Iflx MarHHrorpaQa loseo,raroT HecKoJrbKo cy3Hrb Bbl6op
Bo3MoxHbIx MoAeJIeI? MarHlITHoro noJIfl. C IIeJrbro yToqHeHi.ifl MoAeJIH B Aar'rt,HefiIxeM
6yayr BBeAeHbI AonoJrHI.rreJIbHbre AaHHbIe, orHocfluruecfl I( pa3rHr{HbrM no,'ro)Ke-
HI4IM xle,'rLr cnexrporpaQa.
Mafi 1987 r.
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PAAHOPAAHyC COJIHUA HA BOJIHE 2,25 CM
B 1980-1986 t-f .

A. O. 6a.rypnn

HsrrepeH paAnopaAnyc
I9t0-1986 rr. I4sr,reneuHrI
ncrre e 4000 xlr.
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Conn[a B Ha[paBJreHrjI4 noJrrocoB Ha BoJrHe 2,25 crvr B nepuo/l.
coJIIreqHoro paAliopaAr.ryca cocraBr4r14 sa yKa3aHHblfi nepuog He.
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I9BO-1986 MEASUREMENTS OF SOLAR RADIO RADIUS AT 2.25 CM WAVE
LENGTH, by,4. F. Ba.churin.- Solar radio radius rvas measured in 1980-l986.in polar
directions a|"2.25 clr wavelength. The change ol this quantity was equal to no less than
4,10n km in the period under review.

B [1] 6u"rro [oKa3aHo, rrro paAr.ropaA]ryc CorHua B HanpaBJIeHHflx noJIIocoB

Ha Bo,/rHe 2,25 cv r.{3MeHflercfl c ur4KJroM co,'rHeql{ofi aKruBHocrlt. B neplzoAc 1980

no 1984 r. LI3MeHeHIIx paALIopaAI4yca (R/) orHocureJlbHo ollrrlqecKoro (R9) co-

CTaBIzJIH He MeHee 3".3ro HHxHflfl tpaHI4Ua H3MeHeHI'Iil. [,rn 6o.nee TorIHolo ofl-
peAeJIeHI.,tfl R, HeO6xo4t4Mo IlO,IIHee yqIzTblBaTE, paAI4OIZ3,IyqeHI'Ie IloJIflp_Hblx 06-

"lracrefi Colsua, B qacrHocrll paAlzol'I3ryl{eHHe KopoHa'IlbHblx AbIp B 3rl{x 06"Iacrflx'
B 1985 u 1986 rr. I43MepeHI.lf co,'lHeqHoro paAzopaAuyca Ha BoJIHe 2,25 ctrt

,5tr,'rn npo4oJrxeHbr. Ha6"nrc4eHrlfl npoBoAl4/'rflcb Ha 22-uerponou paAl'ioreJlecKone

Kprrr,lcxoft acrpoQr.r3r4r{ecKori o6cepBaropl{i4. OHLr saxrtoqaJll'lcb B cKaHHpoBaHI4Ll

aHTeHHotl AHCKa Co,luqa qepe3 eto UeHTp BAo,'Ib Kpyra CKJIOHeHi'Ifl, r' e. B HanpaB-

.ilelltlx, 6nuswux I( r\eHrpa,IbHoMy MepI4Lt4aly. MeroAuxa o6pa6orxu AaHHsIX

aHarotnr{Ha o[HCaHHoft B [1].

lara,
,mapt 1985 r. RrlRo o.104 n .4,ara,

Hronb 1986 r. R'lRo o r04 
I

t1,
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1.0237
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+4 lao
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Pesy.tlrarlt o6pa6orxu 3anlzceri cKaHoB rlpIzBeAeHbI s ra6nHUe. Bo nropou ee

cro,r6Ue npe4craaneH6 yCpeAHeHHoe A,'If KaxAolo AHq Ha6lloAeuufi oTHoIIIeHI'le

H3MepeHHoro paAllopaAlzyia ConHua K ero ollrllqecKoMy paAaycy' B rperr'eu
cro,rl6Ue npr.{BeAeHa CpeAHer(BaAparHqHafl ouru6ra CpeAHero AJIf yl(a3aHHOro

orHorrreHzfl, ynauoxeHnaq ua 10i. B uerneproM cror6qe AaHo rllicro AsoiiHrtx
.CKaHoB n (e npnuOM HanpaB,IeHVH Lt C peeepcorr,r), IIo KoTOpbIM npoBOAITJIOCb yC-

peAHeHHe.
tr4sra6nur\L,t BHAHo, rITo Arfl pag,'IuqHbIx AHeft oAHolo H Tolorxe loAa I'I Mecsqa

oTHo[JeHrafl Rr/R9 Moryr pa3Hlrrbcrr Ha BeJrraqHHy, gaMerHoJlpeBblua]olllyrc cpeA-

HeKBa/xparrrqsrte oura6Kr{,- yKaBaHHbIe B TperbeM cro.n6qe. Bosl{oxnlte nputII4HbI

3'r'oro pa3Jrr.lqI{f paccMorpeHbr B

t1l.
Ha pnc. 1 npe4cran,IleHbl yc- ir/

peAHeHHbre sa xaxAufr roA or-
HO[reHr.rf Rr/R6 B 3aBucraMocrr.I
or BpeMeHH. !,auHsre a.rrs 1980-
198,L rr. B3rrbr ras [1]. B srux 4/'
AaHHbrx He yqr.rTbrBaJrocb r43Jry-
qeHLIe noJrrpHbrx o6,racrei.i Co,ru-
1I2, B r{acTHOCTr4 r{OpOHaJrbHbrX

AbIp B HIrx, yqerr{oroporo npr.rBeJr 4/2",6sI r( Her(oropoMy yBeJrHrreHHro

Puc. l. Orlroueur.re paAlropanuyca
Co.rrHua rra Bor'rne 2,25 c;tt I( eto orl r'r-
rrecKorr)i paAr.rycJr Z/Z/
Beprllr<alsuue .reprorrKrr cooTBe'rcrByror
c peArr cr{ B aAp arrr.t u rtlt ou tt6r<alt cpeA}reto

I
t

1/B/ //82 ,/rs/ //8f r.
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I //6 4lZO 4/24 //Zl
Pnc,2, Pacnpele;reuue orHorxeHr.rs R,/RO B Nrapre l9g5 n, (a) u
B r4rorre 1986 r. (6) '

r.rcrr,rHHoro pa[Lloparuyca no cpaBHeHuro c r4sMepeHHbrM Il]. HaM Heragsecrrra
reoMerprrfl noJrflpHbrx KopoHaabHbrx Abrp B l980-1985 rr. B [2] ony6nHKoBaHbr
cI'IHoIIrHqecKI4e Kaprbl ConHu,a B 3eJIeHoIi ltkHuy H yKasaHbr no/roxeH[fl KopoHaJrb-
Hbrx Abrp Ha CorHer{HoM Jrr{M6e B r.rroJre 1986 r. I4s erux Kapr BuAHo, 1rTo reJrrlrorru-
poTbl q rpaHllq noJlflpHblx KOpOHaJrbHbrx Abrp HecKoJrbKo orJrr{trarorcrr Apyr or
Apyra B ceBepHoM II IoxHoM lloJlylxapl4flx Iz Koae6Jllorcfl sa paccMaTpuBaeMbrfi
nepr{oA Ha6nrcAeHafi no a6coJr}orHor? BeraquHe B npeAeJrax or 56 Ao 6b"-. kls rpa-
$uxa nonpasoK Il] cJreAyer,_rrro ra3Mepeu-uuri cbnue.rHnfi paAuopaAr4yc Ha,qo
yBerl4rrl4rb Ha Beflr.rqrHy or10,5" (npu q:55") go 2,0" (npu q-65'). pra-ueonpe-
,qeJreHHocrb nonpaBKr.'r cyr\ecrBeHHo npeBbrrxaer (nprarraepuo e B pas) re.nHuuHy
cpeAHeKBaAparuunori onz6xu cpeAHero orHorxeHHfl RrlR6 n rure 1986 r.

I4cnparneHuoe c yrreroM yxaeauHofi nonpaBxr..r sHaqeHie R,/R6 sa noc.neqHuli
Mecru npeACraBJIeHo Ha prc. 1 rpeyroJlbHl-It<ou. Beptnxantsrie u6prourn a aroft
TOqKe coorBeTCTByIoT HeoTIpeAeJIeHHOCTI{ OrHorxeHr,rfl co.[HerrHoro paAHopaAr.ryca
K oIIrI{qecKoMy, c6y^caonneHuoft pasJIIzqueM reJrrzoII]upor rpaHvitsr no,rrnpHofi
KOpOHaJrbHOfi AUpU. onpe,qenurr, nonpaBKy 6o.nee roqno He rrpeAcraBJrrercfl Bo3-
MOX{HbIM, TaK KaK yriOMfHyTbIe KapTbr cocraBJreHbr Iro BocroqHoMy It SanaAHoMy
nuvlaw Co.nHqa n He Aaror noJroxeHufl rpaHr4ubr KopoHaJrbHoft lripu ua 4auHnh
4eHr n6ausr{ coJrHeqHoro ueHlpaJrbHoro MeprzAuaHa.

He Hcxnrc.IeHo, llro B-ncJlflpHbrx o6"racrsx B rrroJre 1986 r. MorJrr,r cyuecrBoBarb
He6oflburlie noflprlaHhf . Ha sro yra3brBaer HeKoropoe IroBbrrueHr.re aHreguor? teu-
neparypbr n1nusu KpaeB coflHeqHoro AtrcKa. vqer sroro e$$erra Moxer npr{-
BCCTH K HEKOTOPOMY YMCHbIXCHI,IIo IICTI'HHOTO PAAI{OPAAI,IYCA IIO CPABHCHIZIO C

HgM-epeHHbrM, T. e. orMerreHHbrM Ha pr4c. I rpeyrontHuKoM.
Ha p.\9._2 npeAcraBJreHbr rr.rcrorpaMMbr pacnpeAeJreHr.rr oruorueHrafi R"/R6,

B Mapre 1985 r. 14 B I4IoJIe 1986 r.; BIaAHo sHaqlrreJrbHoe orKJroHeHrae pacnpeAeJreHue
or HopMaJrbHoto, Koropoe o6osHa,reHo cnncuuofi n.nansofi nuuueli. oqesxa no
Kpt4Tepl,t rc 12 noxasunaer, qro BeposrHocru oriluttLrgr na6arc4euuoro pacnpeAe-
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,rreHr.rfl or HopMaJrbuoro cocraBJrflror 0,8 z 0,6 coornercrBeHHo s 1985 rz e 1986 r.
fIo-nu4uuouy, orJII4r{He o6ycnon,reHo cr.rcTeMarl4irecKHMrI ourH6xauu, Koropbre
MoryT BosHHKaTb B cBfl3-H c HeonpeAeJreHHocrblo orcqera aHTeuuoii TeMneparypbr
<cnorotiHoro> Co,rHqa [31. 3ro Moxer 6urr u pe3yJrbrarou npu6,rluxeuuorb yuera
paAHoHSfiyqeHHfl I(OpOHaJIbHbrX Abrp, eCJrrZ reoMeTpHrr nocJreAHHx r43BeCTHa He-
TOI{HO.

Heo6xo4auo orMelr.rTb, r{To npIa o6pa6ori<e Ha6,rrcAare.nbHbrx AaHHbrx sa 1986 r.
HCNOJIb3OBAJII,ICb JIIZIXb 3AIIHCI,I CKAHOB AO TIPOXOx<AEHHfl CO,THITA UCPES UCCTHUit
MepLIAi.IaH. 3ro csssauo c HepaBHoMepHocrbro ABi4xeHnr aureHHbr Bo BpeMr{ ct{a-
HI.IpOBaHr.rf. B pesy,rtrare raxoft HepaBHoMepHocrlr Ha 3airr4cH cKaHa B eto Ha-
lraJre H KoHue, tAe KpHBafl 3ailucw Har(JroHeHa Hau6o.nee KpylO K ypOBHrO H3Jty-
!IeHLIS <cnoNot?uoro> Conuqa, IroflBJIflIorcfl (ycTyrrbr>, rpuaogrur,ue x 6o.nturl.rrr,l
orua6xau B onpeAeJrequ4 paLuopaAavca. Mexauzsu BeAeHHfl aHreHHbr pa6otan
gcoQqqlo HepaBHoMepHo noc,'re npoxolxAeHus Co.lsqa qepes MecrHuil mepu4rlau.
Ao l986 r. 3ro flBJreHHe npaKTr4qecKu se 6sr,ro 3aMerHo.

I,lcxona r.l3 cr(a3aHHoto, MoxHo cAeJrarb BbrBoA, qro orHorxeHue R/iRO r43Me-
HflJIocb B olllicblBaelr,Iru? nepuo4 Ha6nrc1euvfi, nplirreM oHo yMeHbuaJrocL, or MaK-
cliMaJrbHoro BHarreHr.rs s 198l r. Ao Mr.tHHMaJibHoto e 1985-1986 rr. floluepKHeM,
rITo peqb u4er c6 IZ3MeHeHLIH HMeHHo orHorxeHl4fl coJrFrerrHoro paAr.ropaAr4yca K
olrrl4rlecKoMy, a He o6 zexaeHeuulz nepBoro BC,'reAcrBLre ABI4XeHHfl 3eunu BoKpyr
consua. Hanpuuep, onruqecruii paAnyc B Mapre l9B5 r.6u.r npuuepso sa'i}"
6o"nrrue, r{eM B rzroJre 1986 r., a cpeAHHe oruoueHuq RrlR9 or,tuqa,uucn (6es rou-
Horo yllera paAIzoI43JIyqeHIzfl noJrflpHsrx o6,racreti) ue 6onee qerd sa 0,0015. Ec,rrra
xe B3rrb a6co,lrcruyrc Be,ruqHHy paAr.ropaAr.ryca Co.luqa, ro oHa H3MeHr4Jracb
npuMepHo or 718.10, xu s 1981 r. to 714.10s xu e 1986 r., r. e. Ha 4000 xu.
Anpe,rr 1987 r.
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FqrApryu A. @. ll. [Isr. I(punr. acrpoQr.rs. o6c. 1g87. T. ZZ. C. Zg-82.
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I,ICCJIEAOBAH I4 E ATMOCO EPbI
CBEPXI'HIAHT,A o Cyg(BO lab)

3. K. llnaHona*, JI. C. Jfto6uMKoB

Ha ocuone uoleaefi arrr,roc$ep Ky,qyuu IE0] srrnorHeH aHailt4s sBesAbr o Cyg (Bg Iab) no
cneKrporpaMMaM c Allcnepcueh 4 u 6 A/vu. Hafi,4euu cJreAyroque sHaqeuur eQ$exrunHofi ren.
rreparyp-br, ycxopeHrifi cHJtbt rrxecrr.r [r cKopocrr4 uaxporyp6y;reHrHocrrl: 7aO: I1500:t2b0 K;
lg g-:1,8=_0,2; Et:8,5= I xvic. Onpe.qeaeHo co.qep;ia;ue l l xurraaqecrux od'reMeHroB
(ra6n.2). Xlzuuqecxufi cocraB arMoc$epu o'Cyg xapairepr43yercr us6r,rrxorrr reJrufl rr a3ora
u leSuqurou yrJlepoAa; oTLI aHoMad'Il.ia uograepx,qaror, qro r.rccJreAoBaHHbrfi cnepxrprraHr yxe
npouefl $aey rny6oxoro [epeMeIU]IBaHIzq. C norr,roulrro oBoJrrourroHHbrx pacverod [58] onp6ae-
JIeHbI Macca, paALIyc, cBeTI-ilvlocTb I.i BOBpacT 3Be3Abr. O[eHeHa crOpocTb nOTep14 MacCbr:
M-2.10-? M"lrox.

A .&loDEL ATMOSPHERE ANALYSIS OF THE SUPERGIANT o.Cyg (B9 Iab),
by 2.. K' Ioanou.a, L. S. Lg.ubimtoy.- 9y (he basis of model atmospheres of Kuruiz [SO] using
spectrograms with dispersion of 4 and 6 A/mm, we have analyze'd the star o cyglno Iat[
Ttre lollowing values of the effective temperature, surface gravitv and microturb"ul'ent velo-
city,were obtained: Trt:11500+250 K,'logg-1.8:t0.2, Er:8.5=tl km/s. The abundance
oI I I elements were fodnd (table 2). The chemical composition of the atmosphere of o Cyg
is characterizg{fby helium and nitrb_gen overabundance ind carbon deficiency. These anom"al
lies.conlirm, that thesupergi_ant o Cyg has passed through the phase of dee"p mixing. Mass,
radius, luminosity and age oi the.star-were iound using 

"evolutibnary 
calcul'ations tBgl. fn6

mass ioss rate was evaluated: M-Z,tO-, M$lyear.

1 Cr.".ra*eJIbHafl Cexuus acrpoHoMLru c Haqlrouaar,Hoir acrpoHorrmqecxofi o6cepnaropuefi
Eonrapcxofi axaneM14r.r Hayx.
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3eesAa 67o Cyg:HD 202850:HR 8143 (mv:4,24*, creKrparlbuuft xnacc
89 Iab ll1, arnrr:2lhl6m42s tr 6rnrr:+39'19'07') oruocnrca K rr,rrrr4trHbrM cBepx-
rl4raHraM KJracca B n ua6nrcAaJlacb HeoAHoKparHo 12--321 B rxr{poKoM raHrepBaJre

AJTIIH BoJrH or AaJreKoro V@- ao l{K-AwarrasoHa. 3eesAa npr.rHaAJrexur snes4uofi
accouilaqur Cyg OB4 (l:Bl+84', S:-8,3a-6,3o) [221. Cxopocrb BparqeHr{fl
o' Cyg cocraBJlfer o sini:28 xnt/c [29]. Vcrauosreuo, rrro 3ror cBepxt[raHr
repfler Maccy, NI:1,7.10-8 Mo/roA npI,I clopocrlI Hcreqeulifl sa 6ecxoneqnocrz
,a*:320 xxqlc 1271. Oaerapa u Kaccuue"nnu 127) npr.rBoArr cJreAyroqHe napaMerpbr
3BesAbr: 7,0:10800 K, lg(t7f9):4,49 n R/Ro:50

SxsusareHrHbre rxupr4Hrt nusufi B o6.uagru 13500-5000 A usrvrepaJrrrcb He-

oAHoKp-arHo no crreKrpocKonuqecKoMy MarepuaJly c pa3Hoft ,4racnepcuefi (or 2
ao 85 A/narr,r) [9, 17, 18,21,25-281. Mex4y AaHHbIMpi pasHblx aBropoB ua6.nrc-
AarcTcfl KaK cucreMarlrqecKue, TaK v 3aMerHble c.nyuaftuue orilHqwfl (noc.ne4uIre
oco6euHo orHocrrrcfl x cna6uu nuuunu). [pu erorrr roJIbKo B oAHoM c.rryuae [91
6u.no npoeeAeHo r43yqeHue $asuuecxux ycnonufi s sgesAHoft aruoc$epe H ee xHMH-
qecKoto c()craBa MeroAoM KpHBbIx pocTa, npHrIeM ToJIbKo rro JII,IHHflM e o6nacrr4
fr3800-5000 A. Hau npeAcraBJrflercr aKryaJrbHbrM rrpoAoJrxllrb LIccJIeAoBaHHe
aruocQepu o Cyg, raK KaK B [17, 18, 23, 27,281 6u.iro BbrcKa3aHo npeA[oJroxeHr4e
o cJroxHoM cTpoeHr.il4 BHerrrHr.rx cJroeB sToro cBepxrprtaHTa, o lreM cBHAeTeJIbcTByeT
nepeMeHHaff crpyKrypa nuvufr Ho, He I u Si II, a rarxe peHrteHoBcxue Ha6nro-
ACHHfl.

3sesAa o Cyg oqeHb Aoflro cu[raflacb crreKrpaJllHo-AsofiHoft, no s 1967 r.
EarreH [24] acxnrcqr{Jr ee us Jlltxcrnx KaraJroroB 12,4,51. Jlyuenaa cxopocm 7",
a raKxe o sin i HeoAHoKparHo onpeAeJrflJlIzcb pasHbIMLI aBropaMu l2-8, 10, 11. 17,
19, 21,23,24,291. B creKrpe o' Cyg orMeqeHa nepeMeHHocrs ntsufr H., N Si II
l[17, 1B]. Jlttuust Ho, ocraBaact a6cop6UraoHuoft, u3MeHfler cBo]o r.rHreHclrBHocrb
Il u[p].rHy B MoMeHT ocra6reH[q 6ilecwa, rplz groM, Bo3MoxHo, npuo6peraer AI{0-
QepeHquanuHsrft cAs[r. E.necr BBesAbr MeHrercfl Ha BeJII{III{Hy AV-0,05* aa
BpeMfl rroprrAr{a 100 .rrer [6].

Huxe 6yayr r43JroxeHbr pe3yJrbrarbr HccJreAoBaHua aruocQepbl cBepxruraHTa
o Cyg MeroAoM vroAe,neft aruocQep no Ha6nrc4areJlbuoMy MarepHaJIy, noryqeuHoMy
n Kpnrracxofr acrpoQusuqecroft o6cepaaropna AH CCCP.

1. Ha6arolarensuuri MarepuaJl

Bsrcoxo4acnepc?roHHbre cneKrporpaMMbr o Cyg s cneKrpaJIbHoM AI,Iana3oHe
13400-6800 A 6unu noryrreHbr oAHr.rM HB aBropoB (3.K.V1.) ya 2,6-M rerecxone
B QoKyce KyAe B nepr4oA c 1982 no 1985 r. c Ar.rcnepcuefi 4 *r 6 A/rrau, qucJlo cneKr-
'porpaMM 25. lrlcnonr3oBaJrrcb nJIacrtiHKI{ Kodak 103aO, 103aD u l03aF. Bce
.cneKrpbr 6unu pacur[peHbr Ao 0,6 MM 14 r{Me}or HopMaJIbHyro rrJlorHocrl.3anncvt
cneKrpoB B uHreHcl4BHocrflx 6unu no,ryveHbl Ha KoMUIeKCe <I4crpa-1256> c vtl'tx-
poQorouerporrr G-2.

Orox4ecrnne:nwe nusuit B cneKrpe 3Be3Abr npoBoALIJIocb B ocuoBHotvI no ra6-
Jrr4uaM Myp t33l ; [crroJrb3oBaJracb raKxe uAeurzQttKaul,Iq nv:,:.wit B crleKrpax
a Cyg [341, q CMa [35], y Peg [36] u p Lyr 156]. B 4a.nruefturem oHo npoBepnrlocb
npu o6pa6orKe MarepvaJra.

B ra6n. I Ans raxAofi, nuuuu yKa3aHbr AilwHa BOJIHbI )u, uouep MyJIbrI,IIIJIera /r,
noreHIIHaJI nos6yx4euafl HIax<uero ypoBHs X, cvila ocllt4JlJlflropa gf , exnunaJleur-
Hafl rxr.tpr.rHa 171 (n A) u Haft4euuoe coAepxaHze 1g e coorBercrByloqero oJIeMe-Hra.

I4croqsuru cr{Jr ocuuJrJrqropoB cJreAyroqfie: Ans nwruuir. He], C II, N II [37],
o I [38], Na I [39], Mg II u Si il [37], S II [48], Sc II [40], Ti II I4l , 421,V lI [43],
Cr II [39,41], Mn IIl4ll, Fe I [45], Fe II [44,46], Ni II [41, 491 u Zr lr1471.

2. Onpele.rerure ?"6 H lg g (nu6op MoAeJII{ arruoc$epu)

Haurn pacrrerbr ocHoBbrBaJrLICb Ha MoAeJIflx Kypyq, [50l . Metoa aHailvsa
onrlcaH e [51], BbrqLIcJreHI{fl BbrrroJrHeubl rro [porpaMMaM oAHoro w3 aBTopoB
(/I.C..[.) na 3BM EC-1033.

Ha puc. I npane4ena AHarpaMMa Ailn orpeAeaeHrla aQQexranuoft reunepa'
ryprr 116 ra ycKopeulrr cuJrbr rrxecrrz g. IIpn fiocrpoeHal{ sroft AuarpaMMbl
IICIIOJIbSOBaJI IrCF, Tp L [pOIIeAypbI, UepequCJIeHHhIe HI'IX{e:
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DOO

2, 88
2,83
5,89

zss
2, BB
2,88

9R9
2,88
4,72
2,88
ola

5,93
2,79
5,93
tao
7 ,77
2,69
2,83
2,57
2, 83
2,82
2,82
2,84
2,84
2,83
o1C)
2,83
2,84
2,84
2,82
2,83

, ,,
2,65

2, 69
2,66
2,69
2,69
2,69
2,69
2,57
2,63
2,57
o (c
() c:a

-5,63

-2,92
-4,09
-3,43
-2,16

-2,39
-3,49
-3,42
-2,45
-2,62
-1,37
-4,32
-2,19
-4,370,72

0,33

-1,46
-1,66
-3,40
-7,15
-4,45
-.J ' 

Dir

-3,54
-3,38
-3, 82

-3,80
-1,65
-2,64
-2,62
-3,61
-0,93
-4,48
-3,44
-3, 66

-3,25
-2,65
-2,31
-3,21
-3,70
-2,46
-2,90_9 '70

-2,66
-3,01
-3,15
-3, 68

-2,33
-2,8t
-2,78
-3,74
-2,t4
-2,48
-3,67_9 Rt

-3,26
-3, 53

-3,64
-2,10
-5,t4
-2,8t
-3, 86

-2, 88

0,82
0,92
0,68
0, 93
0, 95
I,32
0, 60
0, 82
1,75
1 ,03
I ,55
1,23
0, 87
1 ,50
1 ,38
I ,88
0,82
1,11
0, 86
1 ,06
1 ,12
I,82
I OD

0,96
0,76
0,65
0,92
|,02
0,69
0,90
0,63
1 ,08
1 ,50
0,61
0, 87
0,72
1,76
I ,12
0, 83
1,19
t,57
I ,78
1, 19
1 ,01
1,67
1,49
lll
1 ,57
1 ,33
1 ,12
0, 95
0, 78
I ,50
|,47
1,26
0, 82
1 ,66
0,97
1 ,59
1,25
0,94
0, 83
1 ,77
0, 82
I ,59
I ,04
I ,54

,st

_
7,8l

7,62
8,13

7,75
8,23
7,67
7,70
7,61

8, 31

'1',

7,49
7,71
7,54

8,05
7,63
I,to
8,13
7,89
7,38
7,49
7,57
7,89
7,60
7,25

-;'^I,to
7,46
7,66
7,75

.7,62
7,88
7,82
7,80
7,60
7 ,76
7,63
7 ,44
7,78

7,70
7 ,61

7,70
7,69
7,86
7,66
7,51
7,49
7,58

7,76
7,89
7 ,72

4B
49
4B

e
4B
49
49
4t
49
48
49
49
49
42
Dtr

,g

iz
42
43
50
OE

37
44

146
43,(

l86
D/

186
3B

2t9
26
37
26
3B

3B
38
CA

3B
JI
3l
co

c1
D1

,?
27
OZ

%
JZ
27
28
27
2B
27
2t
2B
2I
27

KO



Ta6liruIla I (oKoHqaHr4e)

4 138,40
4128,74
4122,64
4069, 88
4057 ,46
4048, 83
4032, 95
4024,55
3974 , 16
3938 ,97
3938,29
3935,94
3918 , 5l
3914,48
3845, lB
3827, 0B
3824,91

I 9.9

2,57
2,57
5, 89
7 ,24
5,54
4,48
4,48
2,69
5, 89
I ,66
5,54
5, 89
I ,66
4,46
4,71
2,57

-4 ,56

-4,00
-3,66
-3,08
-l ,66

o lo
o11

-2,62
-3, 76

-l,94
-4,13
-1,95o (tr

-4,22
-2,28
-2,64
-3,65

0,56
1,02
l,t1
0,54
0, 69
0,74
0, 96
1,07
1,25
1,01
0,97
too
0,94
0, 93
t, t0
1, l0
1 ,05

8,l7
8,01
7, B0
8,21
7,62
7,60
7,28
7 ,67
8,13
7,61
7,60
7 ,74

-^./,oD
7,34
7 ,74
7, 69

38t4,12
3783, 35
3759,46

Ni II
4362,10
4067, 05
4015,50
3849, 58

Zr Il
4149,22

4,72
2,27
4,72

4,01
4,01
4,01
4,01

0,80

-2,49
-3,59o qt

-2,71
-1,86
-2,46
-1,89

-0,03

|,17
t,2t
1,48

0,89
1,12
0,87
1,23

0,95

7,79
7, 68

6,44
5, g6

6,13
6,03

4,31

39
o7
oa

lBB
212
t72
t26
127
29

190

173
191

127
r53
29

153
t4

154

I
ll
L2
l1

4t

* nplt aHaJtu3e srofi nuHrlr{ yqreHbr orkJroneHr{t or
JITP.

1) cpanneHlie Ha6,'rloAaeMbrx LI TeopeTHr{ecKIIx npoQu,refi r.r gKBrzBaJIeHTHbIx

rxHpr.rH 6a"nll,repoacKr.rx JILIHr.irt H, u H6. B Haureu cJlyqae He paccMarpLrBailvrcb
npoSLUrH JrLtHuir Ho ra HU, Tar( KaK oHH acr{MMerpr.{rrHbr; r(poMe-roro, y cB_epxrpr-
raHroB oHr.r noABepxer{br cuJrbHoMy BJrHflHHio orKJroHeHr.rfi or IITP (cu. [54]);

2) cpanneuae TeopeTr.lqecr(oro v Ha6ilro1aeMoro pacnpeAeJreHlrrr eHeprur4 B

HenpepblBHoM cIIenrpe, B rracTHocTIz, paccMaTpLIBaJrocb oTHolreHr.re IioToKoB
F(4625)lF (3625) A,irr AByx Aru.rH BorrH Ao I{ rocrre 6a,rnvrepoecKoro npeAerra. Ha-
'6,rrc4aeuste IroTor(r.{ B3flTbI tzs xaranoroe [31]

F (3625);'3) cpannenue reoperi.rqecKoro [50] ra Ha- z,J
6rrc4aerraoro t59l eiaqeHr,lri r{HAeKCa [r.] ,

xoropufi, I(ar( rI3BecTHo, cBo6oAeH or BJrIr-
fl HI'tfl MeiK3Be3AHOIO flOt,itOUeHLifl .

Vcpegueuur,re Ha6nrcAaeuue npoQz.rlr "na-
uuri FI, Il H6 npirneAeHbr Ha puc. 2. I4u co-
oTBeTCTByTOT oi(BflBa,'reHrHble lrrzpI]Utt 

^1X/ 
nr: 1,'

:2,70-10,02 A n l{/ 110:2,77*0,02 A.

Puc. 1. [uarpannra A.rrfi onpeAeJreHua e(rrferrun-
norli relrneparypur 734, rr ycr(opeHr.rfl cr{r,rbr rs)Ke -

cru g (xpy>xox coorBercrByer upuHaroii rr,ro4e,ru)

4t
Puc. 2. Vcpenuerrusre ua6,rro4aeir,rsre nporlru,rrr H, r.r

H6

u 1321, Aarou,ux 6nu,sxue sHaqeHLIfl F (4625)l lg

t// ,/y'/t, 1q

r' t,i

r (/6zr)

2

4),

53



c.nyuarinue grxr{qly^npu r{sMepeHr{r.r noroKoB cocraBJrarcr }3,b70, a np}r
onpeAeJreHnu [cr] =L0,0lB*, C yverorra erux oun6or H Ha ocronurru pwc.'l nrr'y-
r{aeM cfi,eAyroqr4e napaMerpbr MoAeJrH arurocQeplr o Cyg: I.o:l1S00:L2S0 K,
lg g:1,8-F0,2.

- cxopo*r,,noo,roJr,I:ffiJT:',;ilI:il:::"no oo,,o,o,i uero.qzxe
fint awanusa 6*nw nsi6paun ilLrHr4r4 proua Fe II xax uau6onee MHoror{ricJreHHbre
(cru. ra6n. 1). rlo Hurr,r 6sr.no paccrruraHo coAepxaHne xeJre3a lg e(Fe) e aruocQepe
o' Cyg A[rfl prha sHaqeHr.rri 11. Pesynrrarbr Bbrrrr{creHnft lg elne) a' ,r"r.r*o.i,
oT sKBr.rBaJre.uruoft uupHHbr lv7 npu 3Harrenr'rflx rr'ruxporyp6y.teHrsoft cKopocrr.r'
€r:3 xnr/c u Er:8,5 xu/c npuee4euu na pxc. 3. Msr rzazli, vio npn Er:8,5 rrr,r/c
uali4eHnoe coAepxaHr.re He 3aBr,rcr,rr o-t l/7, B ro BpeMr wax npw Erl3 l*/" sa-
BHCI{Mocrb or{eHb cl,ulbHaa. flpone4enHuri ananrug IIogBoJIreT 3aKJIIorIIrTb, qTo,
BeJIPMLTHa uuxporyp6yneuruoft cKopocrr,r paBHa B,5tI xur/c.

4. Xumuqecrrfi cocras aruoc$eprr

Ha ocHoeaHrzr asr6pauuor? nao^g.rrn arvroc$epu, coorBercrByroqeri napaMerpaM,

f"o:-]1500 K, \g g-1,8 z Ir:3,5 ru/c, Mr,r orpeAerrrJru coAepxaHr.re oJreMeHroB
lg e. 3rraueuua 1g e AJrr orAeJrrsux nuuufi npane4eHu s ta6n. 1; l.ns BoAopoAa,
xax o6uqHo, npaHsro 1g e(H):12,0. Jlwturz Fe I Aalor cr.rJrbuo 3aBbrrxeHHoe
coAepxaHHe xeJre3a, r{ sror $arr ue.nrsn o6tacsurt oruu6xauu z vl1wu e gf-
Beflurr[Hax; on rpe6yer orAeJrbHoro HCCJreAoBaHux. llpw lbrBoAe cpeAHerocoAep-
xaHr.rff Fe yvururaJrurcb roJrbKo nuqt4r4 Fe II. CornaCso l5T1 miwn o I uyscr-
BlIreJIbHbI K orKJIoHeHHrM or JIoKaJrbHoro repMoAr.rHaMr{qecxoto paBHoBecr.rfl ("IlTP).
C noltoulrto [57] ryau yAaJrocb yrrecrb orKJroHeHr.rfl or .IITP roasxo 4nr'oguofi
twHyrvt,1615&19^4, rpr.r oroM BeJrrzqr4Ha lg e(o) rroHa3rrJracb ua 0,64'no 6ii"-
HeHuro c .IITP. Orueruu, rrro rtpIa onpeAeJreH]rr,r coAepxaHr{fl gJreMeHToB Mbr He
paccMarpraBaJru clrJrbHbrx nuuuit, rryBcrBr.rrerbHbrx K oruu6xau e Et u B 3aryxagr,rn
y, a TaKxe nu:uuft c HeHaAexHbrMH cr4JIaMI{ ocIIHJIJrflTopoB.

Pnc, 3. Pegv.rr,Taru ssl.tHcreHI-iii
lg e (Fe) s saBr.rcnNrocru or gKBHBa-
nerrrsofi ruupr.rHbr IZ^ uprz sHaue-
Hr.rfl_x r,rH Kporyp6y.neHrHofr cKopoc-
rn Er:3 (a) u 8,5 xvlc (6)

Puc. 4. CparueHue xI{M}iqecxoto
cocraBa o Cyg c co.rIHeqHbIM

,."r h4

Ig c (Fe)

tt.3a-::"

t4g te
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Cpe4ruze 3HarreHlir 1g e nnaecre co cpeAHHMIz oulr6ralrH -l-o' [puBeAeHbI B

ra6n. 2. CpasueHue xrlMllqecKoro cocraBa c co,IIHer{HbtM npeACTaBJIeHo Ha puc. 4.
Co4epNaurze C, N u O Ha Co.nurt.e B3flro H3 [38], 6o,rysul.iHcrBa Apyrux oJIeMeHroB ----

us 1521; AJrfl re,'rr4r B KarrecrBe HopMaJIbHoro nprlHrro coAepxaHlie lg e (He): I I ,00,
xapaKTepHoe B cpeAHeM AJIfl B-snes4 rnasHori nocJleAoBare,'IFrHocrli (cru. t531).

Anq NaxAoro 3,'reMeHra Ha puc, 4 yKa3aHa cpeAHeKBaApart{qHafl ouru6ra -{-o',
I.{cr{,r}orrafl r(r4cJropoA, AJrfl I(oroporo 3HarleHae 19 e 6rt.rro uar)r4euo no oAgorl Jrr4HLtH

(n orcyrcrnue ,rlTP, ctt. nsrure).

T a6 tuua 2

Co4,epxaHue 3JleMeHroB e armoc$epax o Cyg ra Co.nHua

lge

eJr cMeHT

HeI
CII
NII
OI

Mg II
Si II

LIucro
rrrHrrii

7

o

4

I

4

8

SreueHr
LIucr o
nurruri

Ccnuqe

S

Ti
Cr
Fe

Ni

| "-'""

7,20
4, B0

5,70
7 ,60
6,20

1r,35t0,1r
8,25+0,10
8,97t0,08

8 ,99
7,80+0,06
7,71+0,07

11,00
8,67
7,99
B, 92
7,60
7,55

11

I
l0
77

4

7,50t0,06
4,95+0,18
5,70 +0,07
7 ,73t0,03
6,12+0,12

Bu4Ho, rrro HMeercfl r.tg6rrror< He, N r.r 4eQuqur C, a co4epxaHr.{e ocra,'rbHbrx
DJreMeHroB 6"[usxo r{ HopMaJrbHouy (e cpeAHeM coAepxaHr.re Mera/'rJroB or Mg Ao
Ni roelrueHo r{a 0,1 e "rrorapu$ue). le,ruri, a3or t4 yrJrepoA - 3roa,'reMeHTbr, yqacr-
Byroullre s CNO-qr.rr(,'re, nporeKarouleM B HeApax MaccLrBHbrx 3Be3A Ha craArlH rJIaB-
Hoir [oc,'IeAoBare,rbHocru. L4x aHoMaJrbHoe coAep]KaHr.re s aruoc$epe o' Cyg cBLIAe-
re,rbcrByer o roM, r{ro oror cBepxruraHr y>xe npouleJr Sasy r,ry6oKoro nepeMe-
lrrHBaHIafl, B pe3yr'rbrare Koroporo npolyKrbr CNO-quxila 6brilLt BbrHeceHbr LI3

3Be3AHbrx HeAp Ha noBepxHocTb.

5. 9roarcquoHHbre flapaMerpbr r.r rrorepfl Maccbr

BocnonrsoeaBrrracb oBoJIroupIoHHbrMH paclleTaMr.r [58], MbI Ha[rJIr.r, qro rrory-
'qeHHbrM AJrr o'Cyg naparrrerpau 116 r4 lgg coorBercrByer Macca M:l7Mo. Or-
'cloAa cJleAyer, rlro paAI,Iyc 3Be3AbI R:B6RO, a ee cBerl4Mocrb L:1,2.105L6, r4e
R6 ra L9-paAI,Iyc H cBerl4Mocrl Consqa. Kax orueqaJrocb Bbrrue, s l27l Lilfl. o
'Cyg npune4eHbl HecKoJrbKo MeHburre3HarreHr,rfl R:50R9 u L:3.104L6, Koropbre
coorBercrByrcr 6o.nee HH3Koft, qeM y uac, eQ$exrzeHofi reMneparype.

Bospacr cBepxrlrraHra o Cyg, oqesesssrft HaMrr c noMorrrbro [58], cocrannaer
oKoJIo 10 unl,. "rrer. Cygn ro ee gBoJrroqlroHHoMy rpeKy, gra 3BesAa Bo BpeMfl npe-
6ttsatus. Ha HarrarbHoft rrasHoft nocJreAoBareJrbHocrpr 6u.na enes4oft xlacca O
c reuneparypofi 7"0:34500 I( ra ycxopeHr.reM cr.rJrbr rrlKecrr4 Ha noBepxHocru
lg g:4,3.

3Hax pa4uyc 3Be3Abr ft r auea MoAeJrb ee aruocQepbr, MoxHo onpeAeJrr.rrb
orHocLIreJIbHyIo riporrxeHHocrb aruocSepu LHIR. B xa.recree reoMerprzqecKofi
ToJIUIHHbI aruocQepsr All urr npuHflJrr,r pa3Hocrb Bbrcor l/ rraex4y ypoBHflMr,r,
KOTOpITM COOTBeTCTByTOT OrrrriqecNue uy6tfilbl T5ooo:0,001 u ruooo:10. I,IuenHo
s4ecl Qopullpylorcfl I,I HenpepbrBHslft cnexrp, yr JtvrHkrw, IzcnoJrbgoBaHHbre IIpH
aH.ailv3e xr4MHr{ecKoro cocraBa. oxa3a;locr, .rro Al1/R:4,50/0, T. e. cQepHr{Hocrbro
aruoc$epusrx cJroeB BrroJrHe Moxuo npeue6peul.

Acu,lauerprqHocrb npo$u.neft Ho u HB B cfleKrpe o Cyg u ]tx cMerqeurae orHo-
cHreJIbHo 6onee ua6slx $oroc$epHbrx nus.uft cBraAereJrbcrnyor o6 ucreqeHflLl
BexlecrBa I43 3Be3AbI. Benuqasa cMerqeHafl UeHrpa Ho oruocrzTeJrbHo lrr4\vrLr Mg II
16545,80 u qeHrpa H6 ornocHrerrbHo nwnwfi, Cr II 14848,24 u ?v4824,13 cooreercr-
Byer ryrleBotl ct<opocru l-2 wtlc. Tevrn norepr,r Maccbr IZ uoxuo orreHr.rrb c rro-
Morrlblo coorHoueHlrs M:l ,4.10-,u (Ll Lg)1,8, rpuBeAeHHoro s l27l.Ilo4craenRa
3HarIeHIre Ll L6:1,2.106, uaft4eHuoe Bbrrrre, noJryqaeM M:|,9 ,10-7 Mglrog.
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1.

,
3.

4.
5.
6.

8.
o

Saxarc.reHHe

L MeroAorra naoae.ng.ra aruocSep Aafl cBepxruraHra o cyg Hari4eHn cJreAyroxue
sHaqeHr.rfl a$$exruouori TeMn_e_p^aryp^b_r, yc-KopeHHf Cnnu rsxecrH H cKopocrH Mr,rK-
poryp6yneurHocrri: 7"0:11500i250 K, 

-1g g:1,8=L0,2 u Er:8,5i1,0 xna/c.
__ 2. Qup^enereno colelixaHr{e l1 eaeueuron-.-o6uapyxeuu 4d6uqare, rs6uroK
He n N. 3ru asolra.nlrr{ cBzAereJrbcrByror o roM, rrro 3Be3Aa yxe [poruJra Sasyrny6oxoro nepeMerxaBaHHfl 14 npoAyKrbr CNO-uuxna 6rrrl,t sHHeceHbr r43 ee HeAp
Ha noBepxHocrb.

3. Ha ocuoBaHr4r{-cpaBHeHr{fl floryrreHHbrx sua,reHr.rr? Tul, H lgg c 3Bo,rrpuri-
oHHbIMH pacrreraMr,r..[58] oueueubr Macca, paAHyc, cserHr,rocrl u i'oipacr o Cyg.
llporsxeHHocrr roft qacTI,I arlvtoc$epu, rge o6pasyercq 6onsuuHcrBo crreKrpaJrb-
Hux nrzHaft, He [peBbrrxaer 50/o paAr{yca 3Be3Abr.

_ 4. AcunauerpurrHocrb npo$u.ueft Ho a HB r.r Hx cABHr Ha l-2 ru/c oruocureJrbHo
6o.nee cna6rrx turuuft cBuAeTeJrbcrayrcr o6' ucreqeHr{H BerqecrBa us snes4u. cno-
pocrb norepH Maccbl 4,rra o Cyg no saureli o[eHKe cocraBJrfleT U:t,g .10-7 Mc;lrot.

Anropu Bbrpaxaror 6.naro4apuocrb rrreHy-KoppecnoHAeHry AH cccp A. X. Eo-
sprryKy 3a rroJre3Hbre coBerbr ra o6cyx<4eur{e p$yabraroa, 14. c. Caeauony sa
npeIocfaBJleHl{e AaHHbIx IIo cIzJIaM ocrluJrJrflTopoB Ao trx ony6.nuxonaHnfl, a raK}he.I. H. Illapanosoft u E. H. Xaranxznorl sa norvrorqs n o6pa6orKe cneKrporpaMM.
Maft 1987 r.
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vAK 524.3-85 | 524.3-44

O IIPIIPOAE BI,I3YAJIbHO.ABOITHOIT CIICTEMbI V CAr
I,I XI4MI,IIIECKOM COCTABE EE flPKOTO KOMIOHEHTA

3. A. Canae4on

c nououqrro MeroAr.rKr.r, paspa6orauuofi s [5], 
-onp_eAeJreHbr 

e$sexrznuue reMileparypbr r.rycKopeHHfi cllJIbI rflxecrl'I Arrr KoMrroHeHroB 4rofiuori cllcreuu-6 Car: I"+:7600+5tiO I(.lsc-1,1:!0,3 a;rs 6onee apxoro KoMroHeHra'o CjrA; 7;:2a0oo+r66d K; rt"d:fui*0, I ,u.ls'cna6oro xorr,t-no-treira u Car B. flyreu cpanueHlrfl'c gBo;rrcqlroHHbrMu pacqeraMr.r[9' l0] uaftaeHhl Maccbl, paAaycbl t{ cseruMocr; xoMroHeHros (ra6n. l); r.r* rospac, cocraBJrseroxono l0 MJrH. Jter. flo cnerrpalbHbtM AaHHbrM [6] uccJreAbsa"r, 'rrru*po"vil6vleHruocrt uxnuuqecruft cocrar aruocQepu t Car A. flo auuzsNr r.roHoB fi U, ne Ii:a;ii;;;;;;;A:
Jree BbrcoKaff cxopocrb ur.rxporyp6yneHrHocrn, qeM rro JrrrHHsM Fe I (przc. 6). co,iepxanue
SreMeHToB oflle.ueJleHo IIo orHocl{TeJrrno cra6rru Jrr.rHHsM; B cpeAHeM oHo 6,rr7gxo x 'conHe,{-
uouy (puc. 7).

ON THE VISUAL PINA.RY-u CAR AND THE CHEMICAI COMPOSITION oF ITSBRIGHTER coMPoNENT_, by z. A. s.amedoa.- on the lasis-oi the method to..tuauin?
l1.,tl.Tl:lv-,.!!Sjtr* of double sy.stem t5l, the foltowing vatu.. 6i "ii..iir. t;;;;;;#;:
an^o_^surrace gravrtles are obtained for components of visual binary u car: ?.e 

':7600+
+3q0. K, lg g: t,I 10,3 for brig_hter compondnt u Car A, rFzeoiiolioiroX'rn'J:a.'ii"0-J
for fa.inter component o car B...By.co.rypdrin€ witr, evoiiriibh;v;;id,irti;rr''lsi iot ;;r'u"i;
found_ masses, radii, luminosities-(tabl..t); t"he components ag6 is l0i year.

Using.spectroscopic data [6], the micioturbuleni vetocltv-ana itre 6nemical comoositionare studied in the atmosphere.of_u car A. The analygis of ri Ii, Fe II, cr Il lines;h;r;;;-ilis:
lEy,:l:::_ii:9Ttili.:h with Fe r,lines.(fig. 6)..tr,. .i.,n..,t'rrrniri... ,ru a.iin.a ,ringrelauvery weak llnes, on average it is close to that of the Sun (fig. 7).

KounoseuGr Bl'I3yaJlbHo-4eofiuofi cacreMbr u Car cor"nacso Il] pacnoJroxeHbl
Ha yrJroBoM paccroflHH[ p !,0"1pyr,or Apyra, pa3Hocrb Hx sBesAHbrx BeJrI4qr{H
AOBOJTbHO BeJrlrKa: Lmr:3,97*. lloeronay [oryqr.rrb cneKrpbr KoMrroHeHroB B or-
AeJlbHocrt4 oqeHb TpyAHo. BosMoxlto, no aroft npIarrl4He cneKTpaJrbHble KJraccbl
KOMIOHeHTO.B', OnpeAeJIeHHbIe B pa3flI4rIHbIX pICCJIeAOBaHIiflX, He Conna4arcr. Ha-
npr.rMep, e [ll o6a KoMr]oHeHra r(Jraccr{Quur{poBaHbr xax Ag Ib. B t2l Ha ocHoBe
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creKrporpaMM c AHCIIepcuefi 120 A/rram onpeAeaeHbl caeAyloqxe, cne{rpa_JlbHble
KJraccbr: A6 Ib 4rx 6o.ree flpKoto KoMnoHeHra u Car A:HR 3890, 87 III a.ns
c.na6oro KoMrroHeHra u Car B:HR 3891. B t3l Ha ocHoBe cneKrporpaMM c AI4c-
nepcueri 45 Alv*r A.ns u Car A safiAen cneKrpaJlbHuft x;lacc A-8, a Ans u Car B-
B3 III-IV. B t4l 3B$Aa u Car A r.naccu$uqupoBaHa xax A5 Ib.

B uacrosulefi crarre MeroALIKa, I{sJIoxeHHafl s [5], npI'IMeHeHa x AsofiHoli
sBe3Ae u Car. Ha ocuoee cne4rpocKor[qecKl.Ix AaHHbIx [6] , no.uyuenHblx ro cIIeKr-
porpaMMaM c AHcnepcHefi 9 A/rr,rrr,r, ttccJleAoBaHa arnaoc+epa 6o.nee flpKoro KoMIIo-

iresia u CarA. PacqerH ocHoBbrBaJrHCb Ha MoAeJInx arruoc$ep [7], rraeroAhKa pac'
qeroB onycaua s [8]. Bce snqucJreHur 6nnu srrnoflHeHbr Ha 3gM gC-t033 Kpu,r,r-

cxoft acrpoQusuuecxofi o6cepnaroputz.

l. Onpe4e;Ienue eS$errHBHbIx reMneparyp
[I ycKopeHnfi cu.llu rsxecru KoMnoHeHToB

Mero4uxa trccJreAoBaHus o6qero cneKrpa KoMIIoHeHron 4roriHoft snea4sl 6r,t"na

paspa6orana e [5] r npLIMeHeHa raM xe K 3Be3Ae n Sgr (F2 II-lII). Ha6nro,qa-
eMble cleKTpocKo[r4qecrue u SorotvrerpuqecKl,Ie AaHHbIe B cryrlae n Sgr o-rHocurJtltcb"

K cyMMapHoMy Ll3flyqeHurc o6oax xounoseHros. B orlzque or f[ Sgr u Car roJIbKo

QofouerpuuecKu Hepa3pelxeHuaq AsofrHaq clacreMa. MeroAuxa, Ia3JIoxeHHafl B,

[5] , 6sr.rra pacnpocrpaHeHa I{ Ha oror c.nyvaft.
IIpu onpe4eJIeHLIlI eQ$eruanHux reMneparyp Iz ycKopeHufi cLUIbI rqxecrll

KoM[oHeHToB HcnoJIb3oBaH pflA crloco6oB, oIIlIcaHHbIx HHxe.
I. Cparuenue na6lrcAaeMoro lr Bbrqr,rcJreHHoro 3HaqeHLIfi pasuocrn SBesAHbIx.

BeJrr{q}rH L,m, t<o*trtoHeHroB. I,Is [5] LIMeeM

4Alg7"6-AlggfAlg M
M

L̂:,)

{0,4Lmy +0,4ABC:0,

rle A o6osHaqaer pa3Hocrb MexAy 3HarIeHHflMLI napaMerpoB I(oMnoHeHroe' Ha-
6.rrrcAaeuce sHaqeHr.re Lmr:pr(3)-mr(A):6,03"-2,96'il:3,()7tL t1l. Coor'
HorxeHlie (1) lpuiraenaercf cJleAyloultllt c6pasou. !,,14 a$Qexruerroi? ren'lneparypu
Lr yCKopeHHfl CLlJIbt TIXeCTI,I OAHoIO H3 KoMIoHeurOn (nycrl..(,'Ifl KOMIIOHeHTa U

Cai a), a raKxe AJrs pa3Hocru ycKopeHuk cuntt rflxecru A1g.g npt'iu.lzMalorcfl

KoHKperHbre 3Har{eHufl.'C nouousro aebniouuoHHbrx Bllquc,'Ieuuii [9, 101 (npuHnro
Har{a,,rt,Hoe coAepxaHHe renug Y:0,28 u ua'lanbHoe coAepxaHI"le Mera,lnos 7:
:0,02, uro u cpenneM coorBercrByer 3Be3AaM nepBoro runa_Haceaeuul) onpe4e-

drraeTCfl Macca, a ye .71 

- 6o,rorraerpr4r{ecKaf nonpaBKa BC, cooreeTcrByloll(arl
npHHnrbIM 7,0 (A), lg g (A). C nolrourrro- paBeHCrBa lg g(B):lg g(A)f Alg g
HaxoAHTCfl ycKopeHue cr.iJrbr rflxecrv AJttr u Car B. 3aAaiorcs- HeKoropble 3HaqeHHr

4,nn essexrizsnofr reitnneparypbl u Car B.LIs19,10l rl ras [7] onpeAe,Tfllolcfl coor-
Belc,rByroxu4e Maccbr r.i 6o,loiraerpHr{ecKr4e rronpaBKLI. floAcrasrqs 3rl4 ltapaMerpL,I

e (l), "onpeAeJrfleM ro 3HaqeHr.re e$sexrusuori revrneparypbr r{oMnoHeHra B, npu
roiopoA y4on.rrereoprercfl paBeHciao (l). 3aretur, Quxcllpya 3HarleHlifl e(lQexrun-
uofi reuleparypbl u Car A I4 pa3Hocrl4 ycxopeHufi cl4JI rflxecru, Bapbl4pyeM yc-

KopeHI4e CH,Ibt Tflxecru u Car-A I4 onpeAe,'IfleM coorBercrByloqyrc aQSer<ruenyro

TeMneparypy Anq KoMIIoHeHTa B. Paiqerlt nol<asblBaloT, qTo 3HaI{eHve 7rO, (B)
c,ra6oeaBuir.m or 19 g (A) npu 3aAaHHbtx 3Har{eHl4flx 7,,r, (AD AJg g.^Hanpzrraep,

npu 7.,,, iA)-8000K lg e(A)- 1,0 rz Alg g- 1,0 no,'IyqaeM 7.,1,]B) Q-650-K; npH

f.,,,(Ri-4000 K, lg g(A) - 1,5 u Alg g 1.0 Haxoan,ra 7.,1,(B)-83bU K; nptt
f,i(a):AOoO K, lg g(A):2,0, A1g g:1,0 7,,1,(B):8500 K. OxoH'rarenrlro A,rrn

f"l, igl 6eperca cp6a*nbe apuQrtaerauecKoe noJryqeHHbrx sHaqeHnir, r. e. 7,a,(B):
idSbO' K.'Aa,ree, usLaeHIaB esQexrunHyio reMneparypy l(oMnoHeura A I'I BHoBb

Bapbnpyfl 1gg(A), onpeAe,lfleM coorBercrByroulue 3HaqeHr4fl eQcpexrunuofi rer,t-

rreparypbi AJIfl KoMnoueura B. Bca _yxasaHHafl Bblue npoUeAypa BblrloJlHflerctl

.q.rrs neroroporo ua6opa sHaqeHI'IIi A1g g (puc. l).
II. CpasHeHue Ha6.lrcAaeMoro H nniqrlc",leuHoro sHaqeunli uHAeKca [Crl. I4u4exc:

[cr] onpeAe"naercn Sopuylofi [cr1 :cr-0,20 (b-A). OH_ceo6oAeH or Bd'lHflHI'l,r Me)K-

sBe3AHoro flotrou1eHua. Ha6nto1aeMoe 3Har{euue lcrl onpeAeJleHo npu noMoull'r

Aaslrbrx r{ara,rora [111; ouo orHocurc.q K cyMMapHovry 6"rrecr<y o6oux I<oMnoHeHToB.
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Pnc' I' flriarllaMNIa A!'Ifl orlpeAe,'Ierruff 3aBHC].r\rocrH nrexly eQr.fexrr.rBrrbr[,rr{ Ter,rneparypa[,rfi r(oNr.IIOIICIITOB

Pa4ou c l(a)KAoii lpynrloi'l TIIIIIIit ylta3arro coorBcrcrByrcr(ee 3Haqerrrre alg g. )l(rpglre JurHrrr noc,rpoerrbr IIa ocrro"nautln cnoco6a LIIHurrt t, 2, 3 - Ha ocHotsalltru croco6a II 4ro 
"u4nuro,, 

lc g (A), paBHbrx coorBercrBe rrHoI,0; 1,5 u 2,0

Puc. 2. 3anrrcr.ruocru frO (A) r.r 2.4, (B) or Alg g
Pl4ov c r(a)r{Aoir rr{H}reii yr(a3ar{bt 3zlAaHHble sua.rerrtrrr lg g (A)

B 4alnueriureM oror r4HA.KC 0603Harraerca [c11r1s. IZs tb] r,MeeM

I",l,o--[,.,1t*z,stgJJ3r:@ 2,5tg 'p(ri- aa] 

-6,5 ;n q (vn-sl) . ,r,,tl)(aA - r1B, q (uA- uB) " tp (ba_De)

lle q,(x): l* (Rs/R,\)2.10,12,6, x-a'A-aL; . . .; AL-aL onpeAerrnercn us l7l.PaAuycu I{oMIIoHeHros R.a. H Re orpeAe,rarorcfl r43 c,rreAyrolrlux nr,rpaxeuurl:
lg(R/Ro)-2,22+tl21g(MlM61)-It21g g. (3)

.^, rlpuueunfl npou,ecc, no4o6usrfi onHCaHHoMy s cnoco6e I, r cooruo,,eFruro
(2), nHoer lraxoA,M eQ0exrunuylo reMneparypy r{oMnouesra B (";. p;. 'i).
Toqxa nepeceqeH,fl r{pHBbrx, onpeAe,reHHbrx Ha ocHoBaHr.ir{ cnoco6os 'l u li,
COOTBCTCTBYCT PA3,'II,]I{HbIM NAPAM TEMNEPATYP KOMNOHEHTOE. HA OCHOBC PUC. IrrocrpoeHa 3aBHCHMOCTL STHX reMneparyp or pa3Hocrr.i ycxopeuurl cur rrxecru(puc. 2).

III. 
-cpasHeHue ua6.nroAaeMbrx ,, reoper,qecxux nposurefi 6aruuepoBcKr.{x

stuu*tft' Ha6,rrcIare,rbHble clel{Tpocxonlauecxrae 4auntre'[6i or]rocflTcfl x 6onee
,rpKoMy r{oMnorrerrry car A. cpannrznaa ua6,rrc4aer,rtre 14 Teoperqqecxue l7]
npocpu"rru u 3r{BrJBa,leHTHbre ruxpr,r}{br 6anu,,reponcxux ,tnuuri H, ; H;, arpo"^,
3aBr'rcr4Mocrb ycr{opeHr.irr cr,,rbr rfl}KecTu or eQQer<rusHori reN{neparypi,i u car A(puc. 3). flo erofi BaBr.rcr.rMocr, r{axoA,.rc' Z,.,, ia) Aro uuA.r,"o,i fg } (A) 5;re;
r43.pr'ic.2.eut6uparct'cfl coorBercrByro,lue lr*('g) , atgg. 14= pru.rEr?, t( gley:

=lg 
g(A)+Alg g onpe4e.rrercn 1g g(g). ua,;a6uus,.-r-r*r*'croco6or,r 3Har{eHgfl

^( .,1, r.i tg g r(oMrroHer{roB rrpeAcTaB"rreHbr ua puc. 4.
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Puc. 4. luarpar,tirta nJItt onpeAe-
,'tettul 7r4, u lg g ttoirrnoHeHToB

l(pyrrrxu cooTucl\lrrybr IlllIllltlrhlNI
3rraceItlrtrI Ia,], ,o lg g IioNlnoIIellrots

(cM. puc. i)

,/ tr q V 1s1 
z,/

Pnc. 5. !,uarpaulra,u,'Ifl oapeAe,leuua lgg(A)
Kpy>rox coorsercroyer [pHHflToMy auaveurrro lg g (A)

IV. B KatrecrBe rrerBeproto cnoco6a ucloJrrcyercs cpaBHeHI'Ie na6,nIoAaeMhlx It
BbIqlIcJIeHHbIx orHoIIIeHHd noro*o" B AByx yuacrxax HerlpepblBHoro cnertpa (4o

ra rrocJre 6aarvrepoocxoro npe,4ena).
Ha6.rrro,qaeuol orHorIIeHIre noroKoB.F463?(AB)/Fruru(AB) orpeAeJlrIeTcf c

noMolIlblo KaraJlora tl2]. Srra AaHHbIe taxxe'orHocflTcfl-K--cyMMapHoiuy 6necry
o6oux KoMnoHeHroo. TeoperuuecKl,Ie floroKla B3flrbl us l71.I4s t5] ]IMeeM

, - F4s8? (AB) I Fnu., (A)+ (RB/RA)', Four, (B) (4\
'87;;(ABf:'tsm' \-/

,II.la suaueudr lgg(A):1,0; 1,5 u 2,0 auuucJlfleTcfl npaBafl qacTb 3Toro pa-

BeHcrBa Lr crpolrrcr 3aBr.rc?IMocrb BbTiIIICJIeHHbIx orHotrest'tft noroxoB or Ig g(A)
(prac. 5, JIoMaHafl .tunna). 3Aecs xe yKa3aHbI sa6"nrcAaeluue orHo1I]eHl{f IIoroI{oB}
I4CnpaBJIeHHbIe sa Mex3Be3AHoe [oKpaCHeHI,Ie, coorBeTcrBy]oqee A v--0,30'"
t13], ,4 y:3,23Es-y:0,58'[2] ra cpeaHeMy sHaqew"tto Av:0,44*' IIo sa6'nro-

AaeMoMy 3Har{eHulo oTHoIxeHI{rr IroToKoB, IZCnpaBJIeHHOMy 3a cpeAHlo}o BeII'{r{HHy

Mex3BesAHoro [oKpacHelF^us, A v:0,44", onpeAeJlrercfl-ycKoPeHLe cHJIbI Tsxecrl{
*o*nor"rtu A: 1g g(A): l,l.IAs prt'c' 4 uaio4urt'r 7"6(A):7600 K' 1g g(B):3'3'
T^^(8\:23000 K"."B rzrore noclre oqeHKr{ ouru6ox, iHgsauHstx ourH6KalraH usN4e-

pu'flr['raontoaae*o,x BeTILIqLIH Lmr, lcr7,. F463? (A^B)/Pff,r,(+BLIJ(Yrl^Hp)'
i,onyu.ro 7"6(A):7600-{-350 K,' lg g(A):1,1t0,3; T"fr (B):23000-F1600 K,
lg g(B):3,3t0,1.""C rionourrro ig, l0l sa ocuoBe orr.rx 3Har{etufi 7.6 Lt lgg_ gnpeAe4leybl,yaqcbl
M, uz Soplay,rru (3jpaauycrr R, a no $oplayne lg(L/te):-15,045+2lS(R/Ro)*
*alg 7,* cserrNiociu L xouuoueuron-(ra6n'. l).' 

ti"n6tp"AcrBeHHo Hs pacrleroB [9, l0] uaft4eu Bmpacr KoMnoHeHron. OH npu-

MepHo oAI4HaKoB H cocraBJlfler oKoJIo l0 unu. .ner.-'ln" 
iCar A oueuena orHocrzreJrbHafl rrporrxeHHocrb aruocSepu Al1lR:0,03,

r,qe R - paAr4yc u car A, a LH - reovrerpnqecKafl roJIuII{Ha aruocsepu, oHa

onpeAeJrfleTcrr KaK paccToeHrre Mex<Ay r.ny6uHarvrra f,oooo: l0 u tuooo:0,001. Buauo,
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Ta6nraua I

Kolrno-
HCHT

@yulaueuranbHLre napaMerpH

rro' K

neofiuofi cucrellr,l o Car

7600 + 350
23 000+ 1600

1,1+0,3
3,3+0,1

AB Iab
82 III

l8 +3
15+2

196+60
14+2

(r,15+0,9).105
(4,94+3).104

rrro nporflxeHHocTb arMocsepbr cocraBJrfler 30/o paauyc.a 3BesAL,r, [osroMy npz
I,I3YI{CHI,IU KOMIIOHCHTA A UOXHO NPCHC6PCqb CSEPI4IIHOCTbIO ATMOCQCPbI, AOCTA.

TOI{HO OIPAH],IqI,ITbCg NPEANO,'IOXEHI4CM O II,IIOCKONAPAJIJIC.IbHOM CTPOEHI,IPI ATMO-

cQepHux croeB.

2. Auatuz MnKporyp6yJleHrHocrl.t B arMoc$epe r: Car A

flo nusr.rsrra Fe I u no JntHIr.rrM i.roHoB Ti II, Fe II, Cr II 6u;la usyueHa MIzKpo-
Typ6yJreHrHocrb B arMocQepe r: Car A. HanovlHtila, r{ro cKopocrb Ml4Kporyp6y-
JreHTHOCTr.r 11 lo46upaercfl TaK, qro6br orrpeAeJrfleMoe coAepxaHr.ie gJreMeHTa He
rroKasbrBaJro xoAa c pocToM 3KBLIBaJTeHTHbTX IXI4pUH w7. cua[ana npeAnoJrara-
Jrocb, qro cKopocrb Er nocroflHHa B aTMoc$epe. Ebulu HafiAerIbI creAyroulHe 3Ha-
qeHr4fl AJrfl Mr.rKporyp6yreHrHoti cNopocri.l: 4,5 Nvlc rro JILIHLIflM Fe I, 7 xnl/c no
JrvlHr4nu I4oHoB Ti II, Fe II z Cr II.

B I14-lBl 6brro noxasaHo, r{ro cKopocrb Mlzr(poryp6yrrreHrHocrr.r n aruocQe-
pax F-cnepxruraHroB BaBHCHT or orrt{qecKoti rny6LtHu t.

floerouy B KaqecrBe Broporo BapIzaHra paccMorpeHa 3aBHCLIMocrt Er:Er (tuoor) .

Pac,Ietlt roKa3a,'rl4, rrro Arfl u Car A ,qeficTBHTe,'IbHo MoxHo no;1o6parl rar(oe pac-
npeAeJreHr.ie MHKporyp6yJreHTHoc'r'I4, npl.I KoropoM orcyrcrByer cucTeMarr.rqecxur?
xoAB COAepXaHr.rH s,leMeHrOB c pOCTOM wx.vI B 3ToM CJIyqae ilv]Ht4[ UOHOB Ti II,
Fe II, Cr II npranoAflT K 6o,,ree BbrcoKr4M 3Har{eHHflM [1 no cpaBHeHla]o c JtuHHtrMLl
Fe I. HafiaeHnbre pacnpeAed,reHr.rfl MlrKporyp6yreHrHocra npeAcraBJreHr,r ua pzc. 6.

tr4rax, He3aBHCIzMo or roro, crruTarb JrI4 Ber'rl4qttHY Er s aruoc$epe u Car A no-
crosHuoli u,[H tepeMeuHofi, no JTHHHflM IIoHoB Ti II, Fe II, Cr II no,ryqaercfl
6onee srrcoxafl cKopocTb uuNporyp6yJreHTHocrlI, qeM iro JII4HtiflM Fe I. Aua,roruq-
Hoe paararrrae o6HapyxeHo n ,4.rx F-cnepxruraHroB t14-18l. flpzvuHr,l raKoro
pacxoxAeHl4fl 6brJu4 paccMorpeHu n [19], rAe cAeJIaH BEIBoA, qro uata6o,ree BepoflT-
Hoe o6T,flcHeHHe cBfl3aHo c B,'rHf Hr.ieM B crelreHrl I4oHI,r3aur4[I orKJroHeHI4rl or ro.
KaJrL,Horo repMoAr4HaMr4qecKoto paBHoBecr.rfl (nTP) . Sror BbrBoL noArBepxAeH
B [20] . I4sMeHeHr.rfl B creireHr4 rloHrl3auriu B,'rur]or rpaKrr4r{ecr{u roJrbKo Ha r(oH-
qeHTpaulirc HerZrpa,'rbHbrx aroMoB, nogroMy cKopocrb utzNporyp6yJreHTnocrr.i,
onpeAeJreHHylo no ilvHt1t1M rzoHr.r3oBauHbrx aroMoB, cJIeAyeT npr.r3Harb 6oree npa-
elarnuoli. OxoH.{are,'rlHarr MoAe,'rb aruocQeprt u Car A 6ttna nepecrlVraHa c yqe-
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AeHHafl rro Jrr'irruflN{ Fe I er l'i II, Fe II, Cr Ii (mrpuxoeaa JtHHlrfl - cxopocil-, suyxri)""'

Pyc,7. Pas,ru.rue B ccAep)r(aHr.rr.i 3,,renerrroB lre)Kny o Car A u Co,rrrqerr
a - npH Et:;, (T), 6 - npu E1 

:7 xu7c. IllrpxxoBbre rHlrlu coorBerci'tsybr cpeArJxlr 3H.rc€rJxrrM pasrrocrcli A lge

sp lMt^4O I R/RO

6l

lgg LILo

A
B



ro}l ryp6yJreHrHoro AaBr'lel{l4f , coorBercrBylouero pacIIpeAe/leHHIo E, (Tuooo) ,

HaiiAeHHoMy IIo JIHHllflM Ti II, Fe II z Cr II.
Ha pnc.6 npuse4euo pacnpeAeJleHlze cl(opocru 3ByKa n aruocQepe u Car A.

Bu4uo, qTo B aTMocQepe u Car A He pa3BliBaercfl croJlb 3aMerHafl cBepx3Byl{oBaf
ryp6y,'reHrHocrr, xax, Hanpur{ep, n aruocQepe 6 C,Nla(FB Ia) [lB]. Hanouuuu,
qio A..rrs 6 CMa y>xe Ha orrruqecK14x r.ny6uHax trnoo-0,1 3HaI{eHI4fl f 1 npeBblixa}or
CI<opOCTF, 3ByKa.

3. Xurunqecxufi cocraB

Kax noxagaHo BL,I[Ie, orBeTI,tTb oAHo3HaqHo Ha Boflpoc, tlBJlfercfl ,'ll'I Be,'Iuql'IHa

f 1 nocroflHHoh HJtLt nepeMeHHofi e aruocQepe u Car A, He yAaercf .Jloerouy npu
onpeAe,'ieHul4 xHMHr{eCKoto CoCTaBa paccMorpeHu o6a BaphalTa. flpuunrlt cxo-
pocrg Mur(poryp6yJreHTHocrri, onpeAeJreHHbre ro ,'IHHI4flM HoHI43oBaHHblx a'loMoB.' flo.nyueHHue 

'peey",rbrarbt 
npeAcraBJIeHbI s ra6n. 2. 3Aecn lg e (E 1):

:le(1/(El)/N(H))+12.
T a6truua 2

Xurrluqecxuit cocraB arMoc$ep t Car A u Coluua

Si
Si

Ca

Sc

Ti

Cr

1

2

4

7
13

7

o

7 ,49
7 ,47
6,52
2,73
4 ,60
3,74
5,79

7 ,0t
7 ,01
6,26
2,59
4,52
3,67
5,58

7,65
7,55
6, 36
3, 00
4,82
4,00
5,6r

5,40
7,33
7 ,18
6,l3
2,12
2,66

5,27
7,13
7,05
6,02
|,97
2,59

5, 50
7 ,60
7,60
6,21
2,24
2,96

Cr
Fe
Fe

Ni
Y
Zr

13

l6
7

2

3

4

!,,'ra cpanneuun s ra6n.2 4au raxxe xHMHqeCI(l4ft cocraB aruocQepu Coruqa,
cooTBeTcrByroilIl4I1 npuuaroii cl4creMe CI4JI ocul4,'Ir'lflropoB.

flpu onpe4e,'IeH[H xHMI]qeCKoto CocraBa MbI orll.lpa,lucb npel'lMytqecrBeHHo Ha

oruoiare,lluo c,la6lre IIHHLLzI, noroMy tITo oHH Ma"Io tIyBCTBIITe'rIbHbI x ouru6rau
B Mr.rKpoTyp6y,reHruocrt4, B 3aryxaH:av, a ral<rxe I{ orK,rIoHeHLIf M or IITP. Taxxe
He paccMaTpHBa,{uct, pe3oHaHcHbte ilHHut4, Tax I(aK IIO HL.IM qacTo no'rlyqaeTca
3aHr.rxeHHoe coAepxaHHe o,'teMeHroB (clt. [211).

Ha puc' 7 npe4craa,reHa pa3IIHua B xllMllqecl{oM cocraBe MexAy u.Car A u
Co,rrurreM. BIalso, uro n cpe4n-eu Alg t cocraB,'Itler -0,15 nPu €r:[1(t) u . 0,3,
npu l1:7 xu/c. Taxue He6o,,rbruHe pa3JILIqHfl, Bo3Mo>xrto, BbI3BaHbI oulH6KaMI.I

onpeAeJIeHI.tn 7ra,(A) H lgg(A). rIoarouy Mo)KHo 3al(,1rcrlarb, tlro coAePxaHI4e

SneN,teUra e ar,l,lObCpepe U Car A n cpelueM OI(a3a,TOCl 6,'II]SXHN,I I( COr'lHer{HOMy.

4. OcHoeuure pe3yJlbrarbl

1. HaiiAeHtI C,'IeAytoulue 3Har{eI.tl.lfl aQ$exruenllx reMrreparYP ]r, ycxopeuuri
cr.rJrL,r rfl)Ke(:rrl xonnoueHroB nBoliFlori cucieulr u Car: 7,a,:7600-l-350 K u 1gg:
:1,1-+0,3 A,rq 6onee rpr{oro I(oMrtoHeHra tCar A,7,,1,:23000+1600 I( II 1gg:
:3,3-+0,1 Lnfl cra6oto r{oMrrorrelrra u Car B. Ilyrer,r cpaBI'IeHUr c 3BoJItoIIHoII-

uor*rlr.r"'raivttl [9, 10] uari1eubt Maccbl, paAllycbl, cBeruMocrll (cu. ra6,T. 1)

u o6ufufi B03pacr KoN,trtoHeHroB. flol(a3aHo, rlro IIporfl>NeHHoCTb aTMoc$eplt u

Car A Ma,ra ro cpaBI'teHHIo c ee paAliycoM'
2. Hesaeucuuo or roro, cqurarb ,'rH cr(opocrb uraxporyp6y,'reHTHoc1'Ll E, I B

aruoccpepe u Car A nocrosuuoti LI.[H nepeMeHHoil, ilo,'IHHI{flM I4ol]oB Ti ii, Fe II
u Cr 

^]i 
lo,ryqaeTcfl 6onee strcoKarr cKopocrr MHKpo'ryp6ynerl'rnocrll) q,1)M ro
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JII4HIIffM Fe I. O6'lqcHeHLie raKoro pacxoxAeHr.rs cBflBaHo c HeyqeroM B creireHli
rzoHu3arlr4r.r orx,noueuuri or ,IITP (cu. [19, 201).

3. B ariraocSepe u Car A ue paseuBaercq croJrrr 3aMerHafl cBepx3Byr{oBafl MrJr(-
poryp6yneurHocrb, r(aK y no3AHrzx F-csepxruraHroB 1, Cyg(FB Ib), a UMi(FB
Ib - U), p Cas(FB Iap) n 6 CMa(FB Ia) [14, lS, 1Bl.'

4. [c orHocHTe"IIbso c,ra6r,rvr ,'u4HIiffM uari4euo coAepxaHue 3JreMeHToB B ar-
vocQepe u Car A. B cpe^Heur pa3,,rr4que xr.rMur{ecKoto cocraBa A lg e u Car A u
Conuqa cocraBr'Iler -0,15 npu [,:_Er(t) ra -0,3 npra Er:7 xu/c. Tlxue pa3ilvr]un
MoxI{o o6rscHtzru oruu6xaul.r onpeAe,'reHas Tut(A) u lgg(A) . flosroNry MoxHo
floJratarb, r{To coAepxaHr.re 3,/reMeHTOB B arVOCQepe u Car A B cpeAHeM 6,rHsxo x
coJrHeqHoMy.

B sax"lrcqesl4e aBTop Bbrpaxaer licKpeHHrolo 6,uarogapuocrl I. C.,rlro6utrxoey
sa IrocrorHHoe BHHMaHI.Te nptz Bbtno,'rHeHr.]ti pa6orst.

Anpear l9B7 r.
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14CCJIEAOBAH 14E

KOPOTKOn Ep H OAH TIECKI4X I43MEH EH Vtft
EJIECKA BY Dra.

PESyJIbTATbt 1984_1986 ff.
n. O. tlyrafiuon, M. H. Jlorxarr

-,, Io qrorog./rexrPrrqecxr.rrr la6,rro/leHr.rffrr no,ryrreHbr cner{Tpbr \touluocru r.tsl,ierrent.rii 6.lecxi
IJ Y ura B IIllrelBaJle nepHoAoB or 5 iitt'ltr Ao IIecxoJIbxptx qacoB. ilogrrep>rlerro cyu\ecrBoBzlrrrre
t<o,re6aHuti c nepr.roAarril 1BB:t l7 r,rurr u 100:L5 rruu, rroJrl,axnlJrHryAarrr{ 0,002_0,005nr, rr
Bbr,4e,'rerra eqe tpynna xo.le6alrplir c nepilonarrH l0-5g rrrurr, noryaNn,!Hryra)\,rH Ao 0,00 1,,,.ilpe,(no,raraercr, q16 6o,rluruHc'rno siux xo,re6rHrrri qe,rnrL,rcr'pl,,ioanrr, a xo,re6arlrrec neplroAcrrr IBB urarr rroxer 6r,rrl (ryUlarrerrra,rr,rrnnr xo,re6annelr.',

A STUDY OFSHORT-PERIODICAL LIGHT VARIATIONS oF BY DTa, RESULTSOF 1984-1986, by P. F. Chugainoo, M. N. Louhaga. ih. poru.i spe.t.a in the interval oi

63



periods irom 5 minutes to several hours have been obtained from photoelectric observations
of BY Dra. The existence oi the oscillations with periods of 188=17 min, 100=5 min, semi-
amplitudesof 0.002+0,005m is confirmed and, moreover, a group of oscillations with periods
of 10-59 min, semiamplitudes as small as 0.001f; is revealed. It is supposed that these oscil-
lations are mainly p-modes but the oscillation with the period of 188 min may be a f undamen-
tal oscillation.

BY Dra - KpacHaq KapJrr.rKoBafl 3BesAa, uaBecrHafl KaK BcrrblxuBaloqas Il],
,cneKTpaJrbHo-ABoftHar c op6lrraJrbHbrM neplloAoM 5,975 cyr [2] , nqrHHcrar Bpa-
ruarcqaflcq 3B$Aa c H3MeHsrox{r4MCf nepuoAoM BparqeHr4fl, cocTaBilflIolql4M oKo.IIo
3,8 cyr [3, 4], I4 peHrreHoBcKufr, LIcroqHHK, oAI4H I4s Ha[6oaee Mou{HbIx cpeAl
KpacHbrx KapJrr.rKoBbrx3Be3A[5]. tr4ccneAosaHr4fl BY Dra rax cleKrpaJrbHo-ABoftHofi
sBesAbr noKa3brBaror, rrro Heo6brrrHo 6orbrxoft sKcqeHrpl4claTer ee op6rru (0,36)
rz cpaBHr,rreJrsHo 6o.nrurofi pa4nyc (R>0,9 R6) r.nannoro KoMrIoHeHra npu oTHocl{-
reJrbHo MaJroft ero Macce (0,3-0,7 M9) c.ne4yet cqfirarb yKa3aHI4flMI'I Ha ro, tlro
BY Dra flBJIfleTCfl gBe3Aorl, He Aocrllrttreft rrasuofi nocJleAoBareJlbHocrli, c Bo3pac-
ToM nopflAKa 108 ner [2, 6].

BY Dra - yHLIKaJIbHstfi o6terr c oqeHb sHcoxofi reMrleparypofi Nopoust (2'l0z
K), ee peHrreHoBcKIzft uorox H3Mensercfl c xapaKrepHbIM BpeMeHeM nopflAKa qoreH

H Tbrcflrr ceKyHA, Koropoe SHaqriTeJrbHo Kopoqe op6HTaJrbHolo 14 oceBoro neplloAoB
[5]). X ors npeueuudre rrrKaJrbr r43MeHeHr{r peHrreHoBcKoro rroroKa npa6nusurensuo
TaKHe >11e, KaK y BclbrrreK 3Tofi 3Be3AbI, HeLI3BeCTHO, MO>xHO JII4 MelI(Ay O6OAUU
qBJIeHI/IflMH yCTaHOBI{Tb B3aHMOCBf3b, rrOCKOJrbKy OnrI.IqeCKI'Ie BCIbIIXKA BY Dra
perllcrpHpyrorcrr oqeHb peAKo - c I{HrepBailaMA B HecKoJIbKo AecflTKoB qacoB, a
na6nrcAasuuecr r.r3MeHeHr.rg peHTtenoBcKoro IroroKa npoHcxoAIaJIH HerlpepblBHo.
Ipltunro cqr4Tarb, r{To Bo3Hr4KHoBeHI,Ie KaK peHTreHoBCKoro I43JIylIeH}Ir, TaK H

Bcrrbl[IeqHoft axrusuocrl4 BY Dra a Apyr[x BcIIbIxIaBaIoqux 3BesA cBf3ano c Mar-
HIATHbIMI'I IIOJIflMI,I HA 3TI,iX 3BC3AAX, NPHIICM HAPflAY CO BCNbIIUKAMI4 MOXHO OXI'IAATb

MarHI,ITorI,IApoAI.{HaMI]qeCKI,Ie H MaTHI,IToaKYCTI,IqCCKHC KOJIC6AHI{f B TAKIAX XC B!9:
uenndrX uKafiax, I(aK y LI3MeHeHI{fi peHTteHOBCKorO IIOToKa. BosNIOxHO, sa BY
Dra npoucxoAqr rno6anbHble pa.u.uaJrr,Hbre woile6auvtt, Ha qro yKa3blBaer reopeTl{-
qecKoe I4ccJIeAoBaHue 171, yciauoeuauree, llro 3Be3AbI c uaccoft M<0,5 M6, ue

Aocrurrxxe rflasHoft nocJreAoBareJrbHocrr{, HaxoAflrcfl Ha rlpeAeae ycroftuunoctll
,$yn4alaenraJrbHoro xone6auust u ero rapMoHIlK..- 

Bce gro yKa3blBaer Ha aKTyaJrbHocrb rrrrareJlbHoro [ccJIeAoBaHI{fl He6oflblxltx
no aMrurr{ryAe r.r3MeHeHufi 6necxa BY Dra c [ep]IoAaMI,I noprAKa ceKyHA, MH.Hyr,
qacoB. Ko.le6auHs 6lecNa BY Dra c fieplIoAaMII B AecflrK?I MI'IHyr nneperte 6ulr
o6HapyxeHu SoroanerrplzqecKl4 e 1983-1984 rr. [8, 9]. 34ecl HaMH npoAorlxeuo
3To Hcc.IIeAoBaHlIe H npaBoAflTcfl pe3yJIbTaTbI, noJIyqeHHbIe B KoHUe 1984 r. u s
1985-1986 rr. flpe4npr.lHflra nonbrrKa Aarb o6sqcneulle ua6nl,oAaeur}Ixcfl HaMH Ko-

.ne6asuft.

1. Ha6;lrcAesua

B saureu paclopflxeHuu 6r,tn rrrrnKaHaJlbuuft Qoroerex'rpuuecrrzrl_Qorometp
lroucrpyrU ^i 

e . nurpo.ua), ycrauoBrleHnblil ua 125-cl,I peQnexrope A3T- 1 I ' 3ror
rlorouerp oAHoBpeMeHHo l{sMeprer-IloroKI'I (SBe3Aa + $oH'l-Iz j(QoH) B ttr'rl'I-[?Io-
cax, 6,'rusxnx r nonocaw IIBVRI cuctevrst Axoscona' Ha6.nroAeurzq BY Dra
1pOBOAITJIHCb IIo Bo3Mo>xHoCTH HenpepblBHo AO 6 q B Hotlb' PaCnpe4e'neHl4e I{x-n-O

BpeMeHH onpeAeJlflJlocb, BO-nepBbIX, IOCJIeAOBaTeJIbHbIM I'I3MepeHI{eM 6necxa BY-D;;;p.";i*a"" 
24 c'w, no-riopo,*, ue6olruruvu repepblBaqta_uegeg.lp-30 Yvru

ua l-b, Mr,rH AJrf oAHoKparHbrx ,s*epeurft seesAut cparuenun BD +51"2408. Ans

^r*ao.o 
na6nrcAegws. dY Dra su.rr4-crsrucb pa3Hocrll sBe3AHbIx BeJII{qIIH A,m to

orHo[reHr]ro K 3Be3Ae cpaBHeHr.rfl c yqeroM 4r.rssepe_n^uuanlsoft sKCrIZ_HKUI'II{, 9P9A-
HeKBaAparnunor" o116'^v Lm se r[eror*r.',* =f 

O,OtO n afifr noiloct't U tt' -l-0'005 '
AJrrr ocraJlbHbrx fioroc. B ra6n. I yr<asaust Aarbl, MoMeHTbI HaiIa/Ia I'I KoH[a ga6.nrc'

AeHI,tft UT u o6qee qI,tcJlo ualtepenuft n oAuoft nonoce Nr'.
B xypna.n na6.nroAesuft a B n-o_cJreAyrculzft ,lacrornstft a:Ha[rl,/,3 He BKJIIoqeHL'I ABe

soqu, 13--l 4.03 r.t28-29,04 l9B5 r., e xoropue-6bIJII'I 3apelrcrpl'IpoB-aHbI^r{^erblpe

uiror,,n, BY Dra. Aarnt n MoMeHrbI uaxcr*y*oe UT eT ax-acnblrle^: l3'03 22h53t,
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Ta6nr.iqa I

A1
A2
A4
B1
B2
lJo
B4
B5
B6
B7
B8
B9
810

09-10.03.84 r.
l2-I3.03.85 r.
3l .05-01 .06.85 r.
20-21 .03,86 r.
2l-22.03.86 r,
1B-19.04 .86 r.
27.04.86 r.
28-29.04.86 r.
29.04.80 r.
30.04.86 r.
17.05.86 r.
20-21.05.86 r.
22-23.05.86 r.

28-29.05 . 86
29-30.05. 86

20h 15m_00h4Bm
22 28 --03 02
19 02 -00 13
2t 38 -03 42
2t 47 -02 40
21 58 -01 49
rB 54 -20 30
19 04 -01 37
lB 30 -22 37
19 50 -20 52
19 47 -23 02
t9 00 -00 09
2t 07 -22 59,
00 43 -01 02
t9 22 -00 54
19 54 -20 06,
23 55 -00 42
l9 06 -00 59
lB 57 -00 58

575
428
574
592
572
400
tl I
682
480
134
325
618
233

Bll
812

B13
B14

23-24.07 .86 r.
24-25 .07 .86 r.

690
132

692
703

14.03 00h42', 14.03 01h46-, 28.04 lg8s t.2lho4^. Lrx aymnuryAbr B norroce u
coorBercrBeHHo: 0,21 ; 0,1 I ; 0,22; 0,31*.

O6uree BpeMfl Ha6lrc4eurzft B orlz ABe Aarbr I1,6 q. Kpoue roro, B ony6,rrr4 KoBaH-
Hh_re Ha-r\4H Ha1nrogenut BY Dra [9] roxe He 6burH BKrroqeHbr ABe HoqH; %-24.05
H 10-11.06 l9B4 I", KotAa sBe3Aa IIoI{aBbIBaJIa Bc[brueqHy]o aKrr.rBHoc6. !,arrr n
MoMeHrbr MaKCr.rMyMoB rex BcrbrlxeK: 23.05 28h46^ u 10.06 l9B4 r. 2lhbl^. vrx
AMNJII4TYAbI B IIOJIOCC U COOTSCTCTBCHHO I,47 U O,B4*. KPAEUC 6NCCTA BCIbIIIIKI,I
23.05 1984_r. ony6rruKoBaHbr B [10]. Taxur.l o6pagoM, u"d.o m 129.r Haurax Ha-
oJrroAeHr.tfi obrJlo 3 ap etprcTp rzpoB aHo rrlecTb BcrrbrrrleK.

2. tlacrornHfi aHafl[g

9acrorur,rfi aqalrvs BotrteAuhx B AaHHoe.[ccJreAoBaHr{e BpeMeHHrrx pEAoB rrpo-
BOAI,IJICfl C NPHMCHCHI,ICM MCTOAHXU [1I, I2I, XOTOPAfl B TOIIHOCTH 3KBHBAJICHTHA
coBMenleHr{ro MeroAoM HaHMeHb[rr{x KBaAparoB cr.rHycor.rA c apeueuu6ft uoc.ne4osa-
TeJrbHocrbro, xapaKTepH3yroqeficn HepaBHo-MepHbrM pacnpeAeJreHrreM AaHHbrx IIo
BpeMeHri. llpentryqecrBo MeroA,HxN [1-l , 121 n-epe4 afyruirru B roM, r{ro oHa Aaer
B[ourIHe cTporyrc x-apaKTepacTaKy BHaqaMocT].{ naKoB B crreKTpe MonIHocTH - 

(Be-
poqrHocrb ,loxsofi TpeBorI{). Bce uplaueuqeMble HaMH coorHorueHr.rfl upHBeAeHbI B
[13]. Kar u s [13], 4;rx xax4orl soqu ua6nrc4eHaii ,r*oarr." nusefiuufr rp.na
pasHocrefi Ber'IllrlaH nepenaeHuoli pI 3BeBAbr cpaBHeHrlr H Bbrqr{TaJrc fl Llg HLrx.

Buno4u o neplloAax H aMnJIaTyAax xone6asui,r 6necwa ocHoBaHbI Ha cneKTpax
MoxrHocrH no/'rocbr V, no.nyueuHbrx orAeJrbHo AJrfl xax4ofi us cepaft Al-8 14, ar,aKI: I{a_c_qeKrpjrx o6re4a_ueuuslx cepuri 83 + 84 + Bb + 86 + BZ i.r BB *+ 89 + B10 + B11 + Bl2. o6re4nneHue speueuildrx prAoB no HecKo,'rbKlrM Ho-qaM np_otrsBoAr{.[ocb AJrfl noBbirxeHuf HaAexHocrH pesyJrbraroB. Bpenreuuue pr4rr
IIoJIoc U , B ne acnoJIbgoBailr4cb t4s-ga Bo3MoxHbrx ttiraxeuuft, BHoclIMbIx Bcrrbrrrleq-
Hori axrusuocrblo. C Apyrorl cropoHL,r, KaK BbrflcHHJrocb Hg paccMorpeHr",''"na*p,
MolqHocTa [oJIocbLI He noxasslBator tIoBbIrreHLIr HaAexHocTH orlpeAe,'teHl,If nepro-
AoB r(or're6aHufr no cpaBHeH[ro c nonocoft V.

or4e.rnHue cneKTpr,r MorqHocr, z-no.rocrr [peAcraBJreHbr Ha prac. 1 ,2. KaK euL-
y? !? p r.ic. l,,onpeAeJreHae_repaoAoB BoBMox<Ho AJttr Lrx suaqeHrafi, A6;".;; ;p;-
6nusare,'rbHo l0 nnu. Przc. I raKxe noKagbrBaeT, qro B cneKTpe, [oryrleHHoM nyTeM
o6teAu u euur ua6,nrc4e uraft uecxo.l r,N ux UOveft , . 

np lrcyrcrByo, yunr" nHK H- CnyTHIl-
KIz' BbI3BaHHEIe cyTor{Hofi noatopaeMocTblo Ha6,rrc4eHzii a 4ouo.nuureJrbHo 3arpyA-
HfrorqHe onpeAeJreHr.re noJroxeHafl. rfitr<a. !,.na roro qro6st yMeHbrxgTb noMexr,

3 H"r. KpbrMcKofi o6cepBaropurr, T. z9 65
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P;

d0

40

20

q05 0,10 -48--- ar'- -
Pnc. 2. Crnaxensrrr? cneKrp r.rorlrrocrrl ceparl BBfB4+BS+B6+B7

BHOCHMbIe [I'IKaMH-CIyTHHKaMU,..MbI npoBoA]rJrH crJra]KLIBaHI.Ie CrreKTpoB, KaK rroKa-
saHo Ha pLrc. 2. fl,uarpaurl.ra Hafi,qeuH-ux qacror npeACTaBJreHa Ha p;c. B.

I4s paccuorpeHl'Ifl iaft4eHusIx re[epb qacror u anillrvrryAKoJre6aHr.rft Mo111Ho sa-
KJrroqr'rrb,qro Hau60nr,uuulz ycro^fivrlBocrblo o6napyxeHwi u axmnutyAaMr.r orflHqa-
rorcs xo.ue6aHr.rfl cqacroraww 5,82.10-3iranu-r(ggnrxfq), I .10:rruHH:1 (l67nrxlfi)u 1,7.10-2 uuu-1 (283 naxfll). Coorsercrnyrcuke nepuoAbr _ 1BB, iOO', Sg ,ri1
noJryaM[JrHryAbr 

- B rrpeAeJrax 0,002-0,005.. }ri xo.ne6auus rroBTopflrorcfl c
Slffol.Irrrra or cpeAHero norroxeHus ue 6o.nee 5.10-4 Mr.rH-l (g,5 rraKtrr) s70-
6U7o noJr!{eHHbrx crreKTpoB. Kax Hau6o.nee BepofTHble, noBTopflrotq}Iecff oT HOqH
K HotIH qacrorbr ro.ue6auaft Mbr BbrAer'ruJra e [8i qacrorhr b,7.ld-r, g.l0-8, l,5iix 10-, MHH-1 er s [g] qacrorbr 5,7.16-, n 1,2b.16-z ,r[:r' j6nrorpo"aHHbre creK_rpSI), npAUeM oTMeqaJIH' rITO tIOCJIeAHflfl I{3 Hl4X, BO3MOXHO, BbIgBaHa CJII{flHHeM
AByx nHKoB c qacroraME 9.10-B u 1,85.10-r uaH-1. Taruu o6pasou, IIo pesyab-raraM [8, ^9] H AaHHoro HccJreAoBaHHfl Mo]KHo cqkrarb noArBepx{AeHHbrMr.r ABeqACTOTbI. 3HA'ICHI,Ifl U OMU6XA ONPCACJICHI,Ifl COOTBCTCTBYIOqIX HM TICPI'OAOB BMr{Hyrax cJreAyroq[e.

@enparr-urosr lg83 r. lZ5+28 lll +10
Ceura6pr 19BB r._uro;rr l9B4 r. lZ5+25 lll + l0
Anrycr 1984 r.--r.rrorrb 19g6 r. lgg+ 17 100+E

llpex4e r{eM paccMarprzBarb Apyr,e ruK! 
^p _crieKrpax, Koropbre xapaKrep,-

3YTOTC' YMCHbIXCHHCM NOJIYAMTI,'IHTYAbI AO O,OOl '' NPi YBCJII{qEHI4I4 IIACTOT6I AOl0-i ltuu-1' orMeTHM, rITO aMnr'IHTyAbI OTMeqeHHbIX BbI[Ie III4KoB BpnI Jru MOX{HOcqHrarb trocroflHHbrM].r, KaN Br4AHo H3 puc.4, to ualnwAeHuqM 1986 r. 3Tr.r aMrrJrI{-
TyAbI l.r3MeHfllorcfl B AoBoJIbHo IxHpor(r.ix npeAeJrax, Iz, BoBMoxHo, saBr4cflr or QasrtnepuoAa BpaIIIeHLIfl' xoropltft 6r,I.rt onpe4eJleH HaMa He3aBI{ctrMbIM nyTeM. Bepoa'tno,gTa HsMeHfleMocrb aMnJrliTyA flB,rrflerc.fl o4uott ag [pHrIIrH Toro, r{To HI{ oAHo LI3
BbIACJ]CHHbIX 3ACCb KOJIC1AIWiI UC UA6AiOAAJIOCb HAMH HCLI3MCHHO B KA)KAYIO H3uoqeri' fipyrar npHr{aHa 6y4er orueqeHa r,aJree IIpI{ paccMorpeHr.rl,I pa3perxeHHfl
IIO qACTOTC.

3*
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Puc. S.,II,lrarpart,Iua o6uapyxeuHnx
qacror xore6aHufi (no oclr a6c[ucc -uacrora)

Pnc. 4. 3arucuuocrt aMflnllryAbl or
$as;r nepuola BpauleHHff
@aea 0 coorgercrRyeT Hau6orbueft BflAflMoc'
TH TeMHoro nrTHa. 1 - trePHoA 188 MHH,
2-59 uuu

4/ /,d ?ata

Kax nu4uo Hg pLIc. 3, noeropaeMocrb noJroxeHlrfi ocraJlbHbrx rIlIKoB xyxe,
qeM rex, KoropbrM coorBercrByror 188, 100 u 59 Mr.rH. MbI npo6oBaJILI HcKJIIoqarb
oAHo r.r3 Hu3KoqacrorHbrx KoJre6aHr.rft (o6brr{uo 188-nnnyrHoe) Hs l.tcxoAHofi ape-
Itenuofi nocJIeAoBaTeJIbHocTr,r, Ho oKa3aJrocb, rITo, KpoMe LIcqe3HoBeHHfl 3TOIO
il:aKa w He6oflb[rux cueqeuufi ocraJrbHbrx rrr.rKoB, ApyrLIx II3MeHeHail c[eKTpoB
He npoucxoAIar. Taruu o6pasou, npeAcraBJlaercfl npaB,u,onoAo6HbIM, tITo rld'Ioxafl
[oBTOpgeMocTb IIHKoB BbIsBaHa AByMfl npHr{HHaMLt: rz3MeHfleMocTblo aMTIJIHTyA H

TeM, r{To rracTorbr cyqecTByloqux xone6auHft orcroflT oAHa or Apyroft Ha paccro-
flH:,1le,1JrvrgKoe K noJlyrxHpr4He noJlocbl pagpelxeHllr. flocneAugs, HacKoJIbKo Mox-
HO CyAI{Tb t]O ilApl.rHe nr.IKOB, MOrJra ,U,OCTr.rraTb 30 naxfu.

flpoee4euuoe HaMH uccJreAoBanne li3MeHeHufi,lnecra BY Dra s 1986 r', cBs-
SaHHbrx c rrflTHr{cTocTbro LI oceBbrM BpaqeHHeM, rro3BoJlfleT CAeJIaTb OIIeHKI'I HX

BO3MOXHOto BJrt4fl,Ht4fl, Ha noryrreHHbre C[eKrpbr MOrrIHOCrll. Jluselisuil rpeH4
arlrx Ii3MeHeHHfi, KaK yxe 6bIJIo orMeueHo, ycrpaHfJrcrl, a Bo3Moxuoe BJIHflHHe,

cBfl3auuoe c prx HeJrr.rHeftuocmrc, rro Hairrefi oueHKe, He [peBbI[IaJIo no noJIyaMnJII4-

TyAaM BO3Hr4KarOUlWX H3-ga HetO JTOXHbTX nHKOB 0,00002"" T. e. 6bulo coBepueHHo
HecyqecrneHHbrM. MuxpoocnuueqHar aKTHBHocrb MorJIa 6H nosrllsrb, ec,'IH 6bI

oKa3aJrocb, rrro oHa cyqecrByer. O.quaro B Hacrorlqee BpeMfl Huqero He llgBecrHo
o cynlecrBoBalvu y BY Dra ecnH[IeK c aMIId'Ii4ryAaMLI B noJloce [/ MeHee 0,1"',
KOTOpbIM COOTBeTCTByIOT BCnbIIxKH B IIoJIoCe 7-0,01 ''. YlurepsaJlbl BpeMeHH, Kor-
Aa npoucxoAtrJru BcnbrrxKl,t c 6orbxrLIMH aMrrJu4ryAaMI{, HaMH 6rIJII{ I{cKJI}oqeHbI.

3. O6cyx4eHlle peyJlbraroB

Paccvrorpuu tpynnoBbre cBoftcrBa MHoroqIICJIeHHbIx Ha6JIIoAaeMbIx rlacror

Kore6aH[fi BY Dra. Ilocxo.ttxy oHI,l HaxoAflrctl B o6JIaCrH p-MoA' To Mo]KHo npeA-

IToJIOXHTb, qTO OHL fBJIflIOTCfl q-MOAaMI/I, HO B KAI{AyIO Or.qeJlbHy}o Hotlb BPlfl.l-

Jrflrorcfl He Bce cyulecrByror.rlue p-MoAbr, a"JrHrxb r{acrb I.l3 HHx. KaK u3BecrHo [14,l.
qACTOTbI P-MOA NOATIIiHflIOTCS CJICAYIOqCL4 3AKOHOMCPHOCTH

Aor:6610 @lll2*e),
6B
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t4e n 
- UeJIbIe qucJla, l:0, 7, 2, 3, s 

- Ma-
flbrfi nonpaBoqHbrfi qfieH, A0)0 

- 
[ocroflHHafl

BeilLlqvqa Ailfl. AaHHOft SBe3Abr. flpa eronr
pa3HOCTb COCeAHT.TX nO qacToTe p-MOL Aot, 

-IroqTH rrocToflHHafl BeJrHqHHa, B 2pa3aMeHb-
[re, lreM Acor. Taxau o6pa3oM, Haure npe4-
rroJroxeHr.re MoxeT 6Hrt nponepeHo nyTeM
BbIflBJIeHHfl CTaTI,ICTHqeCKHX 3aKOHOMepHOC_
Teri B cJIeAoBaHIrH Ha6rroAaeMbrx nr.IKoB rro
qacToTe. Msr aro cIieJlalrlt, [pHHflB MeTOAr4-
Ky, rprrNleJ{fLlxyrocfl e t151. !,,nn cnexrpoo
cepuri B3+B4+B5+B6+B7, B8+B9+
+Bl0+Bll+Bl2 vBl4 Mbr noryr{Hdr14 6st-
crpbre lpeo6pasosaHua Oyple, KpaBbre Ko-
ropbrx npeAcraBJreHbr Ha puc. 5. Kpafinaft
cJreBa MaKcr.rMyM Ha HH)xHr.rX AByx KprzBbrx
o6tscuserca <sQQer<roM KpaeB) (cna. 

- 
tl6J).Mu rrpuMeHflrru peKoMeHAyeMyro s [16]

Suntrpaquro AJrfl ycrpaueHlrr eroro eQQex-
Ta, HO yCTpaHLrTb ero yAaJrocb He BO BCeX
cJryqaflx. Ec.na 6u iluKpr Ha r.rcxoAHr,rx cleK-
rp ax c,'reAoB ar il qepe3 nocroquHsrrl r{HTepBaJr
Aro. ra sce 6surr.{ 3aperncrpr.rpoBaHr,r, To Kpo-
ue eQQerra KpaeB B KprzBr,rx pllc. 5 Ao,rrxeH
6nn npncy'rcrBoBaTb Tor'rbKo oAr{H MaKcrzMyM
npra Ar,l: Aor. rlpn HeBbrrro,'rHeHV,ti yKa3al-
HOro ycaoBr,rff Moryr rroflBJrfrbcs H Apytue
MaKcr.rMyMbr -B_ KpHBbrx npeo6pasoBauufl
Oypre_ (cu. [l5l), rr oHH npr.rcyrcrByror Ha
pHC. 5. MoxHo, oAHaKo, npeAno/roxHTb,qro MaKcHMyM npr{ 4l ,7 uxlu, npucyr-
crnymqufi Ha BCex Tpex Kpr.rBr,rx pllc. 5,

Puc. 5. Kpunue npeo6pasoranuir
@yple (no ocu opAr.rHar - aMnJrr.rry-.
Aa B orHocr{Te.rrbHbrx e4uuuqax)

flBJIflerCfl I'ICKOMbIM, a OCTaJIbHbIe- ero rapMOHHKr{, BbISBaHHbIe TeM, qTO MHOII,Ie.
I'I3 CyqecTByrorrlHx xone6auaft 6u.nr nponvqeHbl, H, KpOMe rOrO, TeM, qro aMlrH-
TyAbI II'IKOB Ha I]CXOAHbIX C[eKTpaX MOHOTOHHO yMeHbrrrarorcrr c yBerHqeHr.IeMt
TIACTOTbI.

T a6nuua 2

v= 1,5

54

8l
179

t58

4=o,s R6, M=0,3 MO

76
147

346
50t
130

R=1,2 RO' M=0,5 MO

63
9l

ttb
412
598

155

v= 1,5

t;

\t=3

64

96
2t3

Pz
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I

9r
9z
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50
67
9l

n7
154

85

[.nx.. 9p3,aHeHr.rq paccMorpr.rM raKxe nep]roAbr xo,re6a-uprfi AJrfl [oJrr,rrporrHbrx
uo4e.reli [14] c noxasare.rqNarz 1 or 1,5 4o 8,0. cor.nauro I2J y By om prar^v. Rl
=6,9 Ro, uau6onruree Bo3MoxHoesHaqeHr.re 1,4 Ro, a uacca onpeAe"rlflercr He-
yBepeHHo, ee 3HarreHlrf Moryr 6rrrt s npeAeJrax 0,3-0,7 M6. Kar<nz4uo wzra6t.2,
B Korop^ort qpnBlAeHbi nepr4oAbr yolpr- pt, f , gy g, n rrau-nyrax, rrpH paAlycax H
Maccax 0,9 RO, 0,3 Mg unu 1,2 R6, 0,5 Mgui6ntogasurueis HaMry By'Dr, *o-
re6aHrfl MoxHo oroxAecrBxrr c Qyn4auenlanrnun xone6anuenr v p-MoAaMW.

69.
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Benuuauy Aol, (paccroflHre tto qacrore MexAy [ocJIeAoBare,'IbHbIMLI rlrrKauw
a cner<rpe) Bbrrracrr.rM I{3 coorHo[reHllfl

t M I M^)rlz
Ao, : (Aror)o 

l?/R-jm- ,

rae (A<or)o:69 uxfu- coorBercrByrouee 3HaqeHlie Arff corHeqHux p-rraoa [17].
A.rq BY Dra npu R:0,9 R6, ^M:0,3 M6railu R:1,2RO, M:0,5 M9 norly{I'rM
Aolr:44 unu 37 rr,rxlu, qro orreHb 6,flrcxo K sHaqeHI{Io, Hafi4euuotvty HaMII us Ha-
6nroAeurzft. Kax orMe,reHo s [13], HeyBepeHHocrb B reoperil.recxoft orIeHKe oxl{Aae-
Moro sHaqeHur Aorl Moxer Aocrllrarb 15%. OcuoBHafl HeyBepeHuocrb cBrsana
c Herorruoctro onpeAeJreuuft l,racctt v pary4yca BY Dra re ua6.nrcAeuuft. Olnaxo
ecJII4 BCe HaIXI npeAIIO,IIOXeH[f BepHbI, TO MoxHo oTMeTI,ITb CXOACTBO e HaI]efi
aHrepnperaunla Ha6nrcAeHIzfi Koporl(onepuor,HilecKHx I'tsueueuuft 6.necxa KaK
BY Dra, raN ra RW Aur, Ho BY Dra c,'IeAyer clll{rarb 6o,tee <rpyAHbIM) A,rq Ha-

6nrcAegufi o6teNtoti,r, TaK Kar( y Hee Ac,l, noJlyqaercr MeHbIII{M, r{eM y RW Aur,
I.{ oHo lnuexo K rrpeAeJrbHo pasperxaeuofi no HarxHM Ha6,roAeuusM pa3Hocrl{ qac-

ror xo.re6anIzlt.
Ec.nn AeftcrBr.rreJrbHo ua6.trcAaeur,Ie xone6asus BY Dra Ll RW Aur qsrqlorcg

p-MoAaMH, ro c,rreAyeT oTMerr.rTb Hx cyiqecTBeHHbre oTllr4llwfl oT coJIHeqHbIx p-MoA,
Koropbre, r(aK H3BecrHo, cocpeA,orolreHbr e 6oree yBKoM HHTepBaJIe llacror LI HMeIor
aMnJIHTyAbt, Ha TpI4 IIOpfAKa MeHL,irrI4e. o4UaXO Ha OAHOM TOJIbKO 3TOM OCHOBaHAH

HeJrbsfl yrBepxAarb, uro rone6aHzq BY Dra soo6qe He flBJlrtorcr p-MoAaMI'I.
flpe4,raraeuure o6rscseHua nos6yxAeHlir coJIHelIHbIx p-MoA HeAocraroqHo pa3-
pa6orauu vr trBJrrtorcfl, rro cyurecTBy, noJIyoM[HpaqecKlzMa. Kax IIoKa3bIBaIor reo-
peruqecKrie HCCJreAoBaHIzs, Co.nsqe ycrofiuuno K p-MoAaM rone6asizil c nepi4oAa'
rr.ru 6o.nee 6 uau, Ho ecJII{ cAe/Iarb HeKoropble npeA[o,'IoxeHllr o xapaxrepe t-yp6y'
neHrsofi KoHBeKIrr{Ir, ro nos6y>x4euue p-ttlo4 Ittoxer 6r,Irl o6tqcHeuo IlB, lg] .

Kore6aHuq BY Dra ra RW Aur c [ep?IoAaMI{ B AecrrKLI MHHyr - B paMKax
Teoprr.r [19] npeacraBJrffror HHrepec, TaK KaK oHI.I Moryr 6sttt sttssaHbl cpaBHI,IreJIb-
no r.ry6oxuMl.r xoHsexrlrBHbrMll BHxpgMIz. Xe,rarenluo flpoBecrrz Ha ocuose [19]
pacqerbr eHepruft KoHBeKrI4BHstx nuxpeft H aMTIJII'ITyA xo,ue6an4fi.

I4l.tes s BprAy, rlro HanpflxeHHocrb MatHLIrHoto rIoJIfl Ha BY Dra, BepofrHo'
.6onluras [5J, paccuorpr.rM Bo3Moxuoe BJrr.rrHHe MarHl{rHoro IIoJIT ua Ha6,rrcAaeuue
xote6agust 6recxa, ocHoBbIBagcb npr.r oroM Ha BbIBoAax TeoperuqecKoro HccJIeAoBa-

uws I20l . Bc.rer,crsue roro, rrro uu sa6rrcAaeM ycpeAHeHHoe [o ALICKy Hs,'IyqeHHe
:gBe3Abr, p-MoAbr xone6auuft c BbrcoKrrMLI l, ertgElsarcque 6o.luuoe qIzcJIo MaKCHMy-

MOB H MLIHHMyMOB apKOCTH Ha AUCKe, TOx<e yCpeAHflIOTCfl pI He MOryT 6srrl o6napy-
xeHbr. C 4pyroir cTopoHbl, npl{ MaJIoM I c yne,ruueuvreM n, KaK HgBecrHo, p-MoAbI

craHoBflTcr ece 6oree 6nusxt4uu K paAna,rbHsIu xore6anurM, Koropble, KaK [oKa-
3ano B 1201, elnusu noBepxHocrr{ 3Be3Abr npn HaJrIlq}ILI MarHI{THoro noJln flpeBpa-
IqaloTgfl B ABI4xeHufl BAOJIb CLIJIoBbIx nwuLtit MatHLITHolo noIq. TaxUU o6paoOu,
IIpV HecOBI]aAeHUA MaIHLITHbIX IIOJIIOCOB C noJIIOcaMI'I BpauIeHI'Iq SBe3LbI aMIIJIHTyAa

xo.rre6agsri 6necra, o6ycnOereuHblx p-MoAaltu, 6y4er LIsMeHflolqeftca C nepuo4oU
BpaxleHufl, c MaKCIzMyMoM, coBrraAaroqr,rM c MoMeHroM, KorAa nraruutHrtfi rIoJIIoc
Hhnpasneu x ua6lrcAarelrc. Aua,nornqHbre 3aKr'IIorIeHHr MoryT 6urs c4elaHbl Ha

ocuosauur.r l20l u B orHo[ieHr{H r{r.cro paAi.raJrbHblx ry.nncaqufi, t. e. F-xo.ne6awva,
Koropoe, KaK HaMI{ yKasaHo, Bo3MoxHo, npl4cyrcTByer y BY Dra. flolo6Haf MoAeJIb

MarHurHoro nyJrbcaropa B IIpLIMeHeHilv I< p-Mo1arn y Ap-eaesA paccMorpeHa s l2l ,

221. TTocNonbKy MatHr4ruufi 4unonr BpflA Jrr{ oru4cblBaer xoHSlzrypaq[Io MarHIir-
Horo noJIfl ua BY Dra, re.nRrcIqylocfl, BepoflTHo, 6olee c,roxnoii,'ho, cJIeAoBareJlb-
Ho, rro cpaBHeHHIo c MaIHI4THbIMLI 3Be3AaMLI y BY Dra Mo)KHo oxHAaTb 6onee c;lox-
Hyro saBucuMocrb aMrIJII4ryAbI t<o;le6anuft or $assl.- 

B saxflIoqeHlle cJleAyer cI(a3arb, rrro cxoACTBo BY Dra u RW'Aur, cocro'Irlee
HC TOJIbKO B TOM, IITO OHH NOKA3bIBAIOT CXOAHbIC I(OPOTKOIEPHOAI'IqCCKI]E XONC6A'

HIlf , Ho 14 B ToM, r{To oHi,LBJIflIorcrI 3Be3AaMI{, He Aocrlarlxlltt4l,I rragHoft nocJleAoBa-

TeJrbHocTLr, a raKxe neo6stqsocrr, xx xo.ne6aHIafi nogsorflIor HaM cAeJlarb BbIBoA o

Bo3MoxHoM BbrAeJreHr.iu HoBoro no xapaKTepy aos6yx4etta BVAa gecra6u,rtgocrn
.38e3,(,

Maii i987 r.
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O OTOMETPHqECKI,I E HCCJIEAOBAH I,I'
BcrrbrxHBArouux 3BE3A THrrA UV KHTA
C BPEMEH H bIM PA3PEIIIEH I,IEM 3. IO-' C

HA 6-M TEJIECKOTIE

f. M. EecrHH*, P. E. I'epru6epr, C. lI. HeussecrHbrfi*,
B. JI. [IlaxornuqeHKo*, JI. A. [IycrumHuK*, B. O. lllrapquaH*

B 1982-1985 rr. Ha6-lrrerrecKorre CAO AH CCCP 6rr.r npoBe,qeH ur.rKJr eJrerrpo$ororvrer-
puqecKlix ua6;lrc,qeHufi BocbMr.r BcnbrxHBaroqrrx sBegA ruua UV I(uta c rpeueHurirlr paoperxe-
slle:u 3.10-7 c.3a 35 q narpy,'rbHbrx ua6.irro4euufi c uoMoulbro u3MepuTeJrbHoro KoM[nexca
MAH}II 3aperucrpl{poBaHo oKoJro 120 scubrilrex, rrraBHbrM o6paeor'l ua Y577 Mon, Wolf
424:FL Vir, CN Leo ll UV Cet. llgrraraercfl MeroAuKa ua6"rroAeiuri H crarucruqecxofi o6pa-
6orxa no,ryueHHblx AaHHLIx. OcHosrrrre pe3y,irbrarbr HCcJreAoBaHHfi TaKoBbt: 1) ro ncnuuriax
ue o6uapyxeHa roHKafl crpyKTypa B Ar.ranasoHe l0-6-10-rc;2) ruunultaJrL,Hbre r{HTepBaJrbI
3_HarluMbtx napuaquii 6necxa cocraBJrrror 0,3-0,8 c, oHr.i xapaKreplrsyror nlrarenr,uocrr, @asr,r
6ttc,poro BoBropaHLIq BctrbllueK, 3TH Be,'ruquHbr corJracylorcfl c npeAcraBJIeHHflMH ra3oAuHa-
Itltqecxot? I\,roAeJII{ BcnbI[IeK; 3) npo4o.nxurer']bHocrb gtlarrHMbrx ,(era,uefi B MaKctIMyMe A Ha
cnaAe xpliBbtx 6;recxa BcttblueK 3aBeAoMo npeBbrrr]aer 0,5 c; 4) o6uapyxeur,r BcrrblrrKr.r c no,r-
uoii 4,rureatuocrr,Io B HecKoJrbxo cer(ynA, $asa saryxautrfi raxux 6rrcrpux co6urufi onpeAe-
fltercq BpeMeHeM peJIaKCarruI.I Hatperoro Bo BctrbrrrrKe rasa; 5) 3HeprerliKa carar,rx cna6trx us'
3aperrcrpupoBaHHbrx ITaMLI BclbrlrreK cpaBur-iMa c oHeprerlrKofi co.nuequux cy6rcnnruex;
O) BepxHI'lH npeAe,r Ha cyMMapHylo MolIIHocTb MI-lKpoBcIIbllIIeK He npeBbluaeT ycpeAHeHHylo no
BpelueHI.l MouIHocrb HHAI]BHAyaJrbHo perlrcrpHpyeMbrx BcflbrlreK, TaN qro Iler ocsosauufi,
cqHTaTb, qTo MHKpOBCnbrrIKr.{ firparoT pelxarcuyrc poJrb B HarpeBe 3Be3AHbrx KopoH.

PHOTOMETRICAL INVESTIGATIONS OF THE UV CET TYPE FLARE STARS:
WITH THE 3X IO_? SEC TIME RESOLUTION AT THE 6-METRE TELESCOPE, bV
G. M. Beshin, R. E. Gershberg, S. I. Neizaestnyj, V. L. Plakhotnichenho, L. A. Pustil'nii,
V. F' Shaartsman.- In 1982-85 electrophotometrical observations of 8 flare stars of the
UV Cet type have been carried out with the 3X l0-7 sec time resolution at the 6-m telescope
ol the Special Astrophysical Observatory. Using the apparatus and program complex MANiA
during 35 hours of patrol observations, we have registered about i20-stellar flares, mainly'
t CorpyAnuxu Cneuuanruori acrpoQlrsrqecxori o6cepraropurz AH CCCP.
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aty577 Mon, Wolf 424--PL Vir, CN Leo and UVCet. The methods of observations and sta-
tistical treatment of data are given. The main results are as follo'"vs: l) no fine structure wit-
hin the time scale l0-6-10-1s is found in flares; 2) the shortest times oi statistically signi-
ficant brightness variations are 0.3-0.8 s and inherent in a phase of a fast flaring up; these
values fit the prediction of the gasodynamical model of flares; 3) the life time of significant
details at maxima and descending branches ol flare light curves reliably exceed 0.5 s; 4) the
flares with a total duration oI several seconds are registered, their iading phases seem to be
determined by a relaxation time of matter heated in a Ilare; 5) the energetics of the faintest
Ilares registered in our observations is compatible with the energetics of the solar subflares;
6) the upper limit of a total power of stellar microflares is less than the time averaged power
of flares which are individually registered and therefore there is no reason to suggest that
microflares play the main role in stellar corona heating.

BcnuxraBaroxrue 3Be3Abr runa UV Kura - 3ro KpacHble KapJIHKoBbIe nepeMeH-
HbIe, Halr6od'iee MHoroirLrcJIeHHbIit THn 3Be3A B faraKTHKe. @figplqecKafl npl{poAa
nepeMeHHocTv TaK]/.x 3Be3A rzAeHTrzrrHa flpupoAe corHeqHoft aKTHBHocTr4, 11 IrcToq-
HHKOM SHeptAU SBe3AHbrX H COJTHelrHbrX CnOpaALiqeCKi4X BcrrbrrrreK - Ha[6O,'Iee
Bl]eqarJrslotqero npoflB,'reHHfl SBe3AHoft nepeMeHHocTll 3Tolo r]zfla - flBJIfleTcfl,
no-Br4AHMOMy, AI,TCCHIIaq?rfl ,'IOKaJIbHbIX MaTHLITHbIX lo,'Ieft B aKTHBHbIX O6,laCrsX.
OAsaro KoHKperHbre MexaHH3Mbr npeo6pa3oBaHHfl oHeprHfl raKr4x fioJlefi B HBryqe-
Hr.re B pa3Jrr4qHbrx AHana3oHax 3JIeKTpoMarHLiTHoro cneKTpa oAHo3HaqHo exle He

ycTaHoBJreHbr. 3Har{LrTeJIbHoe pa3Hoo6pa3He npoqeccoB - paAI4aTHBHbIx TerIJIoBbIx
?I HeTerrJIOBbrX, rrJIa3MeHHbIX, THApOAHHaMLIqeCKI,IX,- Ha6rIOAaeMbIx BO BpeMf BCnbI-
ureK Ha Co,ruqe, HaBoAr.ir Ha MbrcJib o croJlb xe 6olaroM Qtzsuvecxou coAepxaHHl4
MeXaHI4SMOB 3Be3AHbrX BcnbrrueK, TeM 6OJIee, qTO CpeALI HHX BCTpeTIaIOTCf CO6bITIZfl ,

Ha ABa-r{eTbrpe nopflAKa BeJrHrr14 HbI npeBocxoAflrrl[e no 3HepreTHKe caMble MoLI{HbIe

COfi HEII HbIC BCNbIIIKI].
B pesy.nrrare narpy,rbHbrx Ha6JrrcAeHuft Ha MHorIrx o6cepBaroprrx K Hacrofl-

IqeMy BpeMeH[ floryr{eHo 6oaee 2000 SoroaneKrpI,IqecKHx KpLIBbIx 6,recxa BcnbIIrIeK
3Be3A rr4na UV KUra, 3Tr.r AaHHbIe O6Hapyxr.rBaroT 3Haqr.rreJrbHoe pa3Hoo6pa3He Bpe-
MeHH(rX XapaKTepHCTr.IK SBeSAHbIX BCnbrUeK: r{x nO,rIHaf AJIT.ITeJIbHOCTs 3aKrrorreHa
B Ar.rana3oHe oT ceKyHA Ao qacoB, a saea 6ltcrporo Bo3ropaHHfl - or ceKyHA Ao
.AecrrKa Mr.rHyT. cyulecraeuuo, oAHaKo, qro npaKTLIqecKLI BCe rlarpyabHble Ha6JIIo-

AeHr.rfl Bcrrbrxr.rBatoxlHx 3Be3A 6sl.[u ssrnonHeHbl I{ npoAoJIxarcT BbIIIoJIHflTbcfl C Bpe-
MeHH(rM pa3perxeHr.reM He Jryque ceKyH,qbl; no3ToMy I4Meroul[ecfl AaHHbIe o caMEIx
,6ucrpux Bapr{arrurx 6.lecxa grux o6beKToB MoryT 6rrrt cucrertarllqecKu IICKa>xeHbI.
Ho xaparrepHoe BpeMfl r.rMeHHo AJIfl caMblx 6rtcrprtx Baplraul{ft 6,recr<a coAep)Kllr
BaxHyro uHQopnaaqurc o Sa3urlecKoft npnpo4e Ha6,'IIoAaeMoro LIsryqeHLIq.

,l,eficrnurenbHo, B cJryqae peaJlHgaur]]I HerelJIoBbIx HeKorepeHTHbIx MexaHH3MoB
reHepa[IrH ol]TprqecKr.rx Bcrrb[uer( prx KpaBbIe 6.necxa MolyT HMeTb AeTaJII{ c M,HHUI-
'MaJrbHbrMpr BpeMeHaMr.i Lt:llc, rAe I - MI.{HLIMaJIbHbIfi pa3Mep H3ryr{arcqefi o6ta-
cTH H c - cKopocrb cBera; rloJlalafl l:0,1R*, noJlyqaeM Lt-10-2-10-1c. ,[l.ng
HererJroBbrx KorepeHTHbrx MexaHpr3MoB Lt:(lla,^)lt- l0-6-10-'9 c, lAe txra:
:101-104 -_ orrrl,rqecKafl ToJrura IzgryrrarcIrlefr o6nacru rro KotepeHTHbIM rlpouec-
caM. AJIg TeIIJTOBbTX MeXaHI.{3MOB reHepaUur4 OnTr.rqeCKI'rX BcrrbrrrreK MHHHMaJIbHOe

BpeMfl Bapilaril4fr, IIHTeHCLIBHoCTH cocraBJlser Lt-HlV-0,1-1 c, rAe.[1 - sstcora
oAHOpOAHOT? arMocsepbr B 06racrv I4SJIylIeHLIfl 14 v - CKOpOcTb_ pacnpocrpaHeul'Is
cr4JrbHoro rr.rApoAz HaMr4qecr(oro Bo3MyrrleHrzfl B 3rofi o6.nacru Il]. Taxuna o6pa3oM,
npflMoe I.r3MepeHr.re M[rHLrMa,'rbHbrx BpeMeH 3Har{I,IMbrx Bap],1^a\l4tl 6.necxa B 3Be3AHbIx
BCIIbTIXKaX MOXeT Aarb BaXHbre CBeAeHHfl O np[poAe I,l3flyqeHl.lfl TaKI,Ix BCnbIIrIeK, H

gTo o6croflTeJrbcrBo crr.rMyJrr4pyeT SoroMeTpIzirecKlle I{ccJIeAoBaHHfl BCIIbIxuBaIo-
uII4x 3Be3A c BbrcoKHM BpeMeHH(IM pa3pelxeHl{eM.

Bnepnue - B cBflglr c aJrbrepHarlrBofi oAHoKparHoro U,IILIAJII{TeJIbHoto BbIAeJIe-

HLIfl sHeprUH B 3Be3AHbIX BCIIbILTKaX - Ha npHHIII',ITIHaJIbHyIO BaXHgC-rb CKOpg9T-

Hofi Sorbrvrerplzll BcnblxaBalourllx sBesA (B. s.) o6paran BHHMaHpIe MoQQem [21.
OAuaro ero BbrBoA o roM, qTo o6brqHo peracrpr{pyeMble KpIlBbIe 6JIecKa orITIlqecKlix
BCNb]II]CK 

'B,iigIOTCf 
CYNCP[O3I-]qHflMT.1 6OJIbIIIOTO qUCTA OTAC./IbHbIX BCIIJICCKOB Ad'II{-

'TeJrbHocTbro B AecrrKlr MH,'rJrI4ceKyFrA, BbrsBaJI cepbe3Hble coMHeHI{g [3] u ne 6bIJI

noArBepxAeH nccJreAyloutlMl4 Ha6JIIoAeHVtrMLr [4]. C apyroft cropousl, B pa4'z,o4Lra-

IrasoHsHa SoHe rJraBHoro pasBrlTufl paAr.roBcnbrr.xr<u AD Leo AeficrsureJlbHo 6rIJII.I
sapetncrpllpoBaHbr orAe.[r,Hbre 6ttcrpue BC[JrecKr{ c uo.nuoil AJII{TeJIbHocrSrc {0,2 C,

apxocruoft rerrrnepatypoft orono 1014 K l.l noqrn co 100%-uofi rpyronofi noJlflpu-
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Baulleri [5]; oqeni.rauo, rrro AJrfl r4Hrepnperaqr.ru Tar<hx s,sneluil.ueo6xo4uuo npHBJre-qeHHe HeTeuroBbrx Korep e HTHbrx Mex a HHSMOB p aAHOH3,'IyrreHI.Ig.
3auersoe nosErureu[b epeneHu6ro pa3perxeurzrr npH per,CTpauua 6"recra B. s.

B xoAe rpaAI{q}ioHHbIx narpy,'IbHbIx Ha6.nIo4eHzii He npeACTaBJrfleT [pr.rHUurrga,rrbHbrx
TexHI'IqecKI4x rpyAHocrefi' Ho raKLIe Ha6,rrc1eHux [poBoAflTcfl o6tiqHo Ha TeJrecKo-
nax AuaMeTpoM He 6onee uerpa, H, IlocKo/'tbKy B. 3.- o6rexrtt cpaBHLrreJrbHo c,rzl-
6ue, noeuueHr.re BpeMeHn5ro paspeureHr.{fl He Aaer npu erou peansHoro uu0oplra-
I{I'IOHHOIO BbII'Ilpbllxa, TaK KaK [pI.I MaJrbrx I]ocTof HHbrx BpeMeHH rnaHronsle-$.rryx-
TYAIII{U. PEIHCTPHPYCMOTO NOTOKA CTAHOBflTCE AOMHHI,IPYIOIIIHMII. TAXUN,I O6PASO1\I,
.q"nx eQSexrz_anoii Qotouerpuz B. B. c BbrcoKHM npeueirHr;,u pasperseHpenr neo6xo-
AIZM KpynHufr re,recron 

. ll-lellu.Uerponrril re,rrecKorr ETA cieqiaanruoil acrpoQu-
saqecxor? o6c_epn_aro_p_r.rra-{H CCCP, xoroptrri ocHauleH annaparypHo-nporpaMMHbrM
KoMUIeI(coM MAHIZfl [6], nosnorslouanr secru ua6rro4euria iup.*.irnii, purp.-
IxeHI'IeM Ao Aonefi MI4KpoceKyHAbI, rBJIfleTcfl B Hacrorxlee BpeMfl JryqurzM HHCrpy-
MeHToM Arq perxeHuq raKor? saAarru.

Cucrelra'ruqecKr.re-na6,nrc4eHvr B. s. Tuna UV Kara npoBoAHJrHCb HaMV ua 6-u
Te,'IecKoIIe s 1982-1985 rr., ueNoropble pe3yJrbratr grr.rx rrccJreAoeauafi H3JroxeHbr
B KparKrix ny6.ruNaqranx Eecrr.rna rap. [7-9]. B Hacroauleir pa6ore r,au aaer,,r non_
HOe onprcaHHe noflyqeHHbrx AaHHbrx ua6.nrc4euafi Ir p$yJrbrarbr susuuecxoro aHa-
JII,I3A OTACJIbHbIX BCIIbIIIICK ],I CTATHCTilqCCK}IX CSOftCTE I]X COBOKYNI{OCTI,I.

I. Mero4uxa u pesyJtbraru Ha6nrcAenNfi

-,. Ha6.rrroleHllfl B. 3. npoBoALI.[Hcb HaMLr ira 6-u Te,,recKone c noMou-(bro KoMnJreKCa
MAHLlfl, (lrHorox a Ha,,rn uuft alarrvs HaHoceKyHAHbrx r.rsMeHeuaii ap rocrrl, a"a"rr:
urero r'r3 OAHOKaHaJrbHoro sJreKrpo$orouerpa, roropsrft ycraHoBreH B nepBHqHoM
soxyce re,rrecKorra, r cryrygrysrzporauub_ro ,p"o6pusbBareJrfl (BpeMq - KoA),
pa6oraroqero HarrvHr4r.r cOBMCM-4 [10, ll]. B.irrlupr"o*p.*r*b na6nroaeil,t
MoMeHTbI perHcrpa[uli orAeJIbHbIx Qoronon I{oAHpoBaJIIzcb r.r 3aHocTr'rqcb B oilepa-
THBHylo flaMflTb 3BM a sareNa sanNCbIBaJrHcb Ha MaTHHTHyIo JreHTy. fo.IHocrb';3-
Y"P^"Iyo MoMeHroB npHxoAa SoroHoa 5.10-8 c, npeueHH6e pa3perrreHi.re KoMrJreKCaJ'lu-? c' MaKCHMaJIrustIi norox, perr{crpupyetrufi 6es Hcxaxeilrrl, 15000 orcqeroB.
B ceKyHAy. IIpu pa6ore c 6o.nr,ruul,rpl noroxanru rrpr.rMeHflacr raK Ha3brBaeusrii pexau
repecqera, B KoropoM peri.rcrpr.{poBaJrcf npHxoA Ka}K,U,oro A-ro Qoroua. E,raio4apr
peri'rcrpaur4r'r MoMeHroB npHxoAa r(axAoro $oroua ue repxefca uuQopuaqur'o
[epeMeHHoCrpI Ha CaMbIx_Mar'IbIx BpeMeHaX H CoxpaHfeTCfl Bo3MOxHOCTb rrocTpOLrTb
KJIacCHqecKylo KprzByro 6necxa c 60,ree rpy6srn apeneuHriru pa3perxeHr.{eM.

^_-IlepBbre lpo6Hue ua6,rrcAeHr.rs BcrrbrxuBaroqeft snes4sr-runa UV Kura -yzcMi - no orr,caHHofi uero4ur<e 6,.rrz npoBeAeHbr HaM, Ha ETA 04/0b.oilggz-i
B AoBoJrbHo He6naronpurrHbrx y-c.nonnnx: i.rso6paxeuufl AocTuraJrr4' 10", zcnoni-
soBaJracb 4ua$parrraa ArzaMerpoM 24,, , $asa,rTyurf 6u,ua lnusxa x 0,b, aprocri 6""1He6a 6una BbrcoKa. Henpepumafl e,anwcr,6.rrecra 3Be3Abr oii"u npo"uAeHa B Ter{e-
HIze AByx KoporKl4x npelteHHdlx .HH-repBaJIoB, I(orAa nerep ueci<o.ntxo ocna6en u,
MoxHo 6u.no orrps-ITb KynoJI BTA. B ie.reHr.re nepBoro r{HTepBaJra npoAorrxrzre,rrL,-
HOCrbro 34 lrraH Ha6,rrc4euaa BeJrr.rcb B IroJroce ,8, sa eror ,"piro4 na xpurofi 6.recxaue 6r,t,ro o6uapyxeHo cKo,'rbKo-Hu6yar BaMerHoto noflprraHHfl uuar4or. eo nperraaBroporo r'rHrepBaJra, [poAoJrxHreJrbHocrbro 45 wwru, perracrpauaq 6flecKa srLr4bl
npoBoAI'IJracb B rro,'roce u,_n 3ror.nepr40A 6rr,ra sapertacrpuponaua Bc[brrxKa c Ao_BoJIbHo c"noxnorl Npr.rnofi 6"recra (puc. l). K coxaieHuro, u'epes HecKoJrbr(o Mglryr

\
N

s
Pnc. 1. Kpunaa 6necxa BcflbrrxKr.r
neur $oua)

a z--------i-i*
YZ CMi 05.01 1982 r. UT 0106 (urpuxoaax rpqMafl _ ypo*
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Puc. 2. I(pnane 6lecxa BcnblrreK V577 Mon

a_2g,|2.82 UT2030,6_23.|2.82UT2055,8- 2g.|2.82, LJT2|24,e-23.12.82 UT2204+06' a_24,|2,82

UTl9l0,e_24.12.82UT1925,de-24,|2,82UT2053,9_19.03.83UT1903,-u'_|1.12.83UT2352'K-
19.12.84UT2259,n_20.|2.84UT0002,nr_|7.01.85UT2000,r_17.01'85IJT2024,o_17.01.85UT
2041,n_ 17.01.85 UT2055,p _ l8'01.85 UT2040,c_ 18.01.85 UT2ll5+16,,n_ 03.03.85 UT 17l|,9 _

03.03.8surlz3t+98,o-oi.oe.ssurlsll,*-03'03'85urt822'4-03'03'85'ur1854''r-03'03'85ur
l 902

rrocJre MaKcr.rMyMa BcnbrrxKr.r HaqaJrucb p$KI{e no!-gBllPeTpa' Koropble <nu6pacu-

BaJrr.) 3B$Ay ,. Arudp*il. np; na6.rrrolenusx YZ Clvti B norloce U perrcrpupo'

BaJrr,rcb MoMeH,rbr [puxoAa Ka)KAorouo"o*oao $oroanexrpoua; taxoft pexnu o6ec-

il;rp-il"nro" $r.p".eH1re oKoJro 2 Mc s cnoxofinovt cocroflHl4l{ 3Be3AbI, npu-

,qeM BO BpeMfl BclbrrxKr{ paspelileHl{e BmpacTaao .nzuetluo c yBeJII'IqeHueu 6lecra

sBe3Abr.. Taruu o6paeorur, B Harxl{x ,uOnto4"rr"x 6u.no 4oiruruyro apeuenuSe

pa3peureHl{e, Ha oAHH-ABa rlopflAKa BeIuqI{HbI 6onee sHCOKOe' qeM B HCCJIeAOBa-

ttptsx 12, 41,
onrtt, uonyueuuufi B xoAe erux npo6ustx ua6.nrcAeHufi u s xoAe aHaJII,I3a IIoJIy-

n"n"""'jfrfi;t, 6ua ucnonr3oBa, HaMI{ rpl{ roAforoBKe I{ ilpoBeAeHLH rocJle-

.Ayloull{x ceaHcoB ,*py*;"*-'uO'oa""'ft 6'necxa s' s' B Aanrsefiureu' KaK IIpa-

BuJlo,ua6.rloAeHl{flnpoBoAI,IJII{cbBIIoJIoCeUscrauAapTHoMpe>KI.IMe.Pasruepu
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SBE3AHbIX ASO6PAXCUUII COCTABJIflJIH Or 3 4O 7", .IIPzSTOM 
IIPHMCHflJII,ICb 4NAQPATVSi,

AI'IaMerpoM or 9 4o 17". Cxopocrlz cqera BHe Bc[brrrreK cocraBJrrJra or 800 i5 AOgdorcr{eroB B ceKyHAy' HCCJreAyeMbre o6rexrrr 6rrnl{ e 2, 
-4-pasa npue Qoua He6a (a

saBr]cHMocrH or pa3Mepa 4uasparuu u Qasu JIyHsr). MaccHeH orcqeroB, Har(or_
JIeHHbIe B xoAe uau6onee MoIIrHbIx ncnuru-er,- KaI{ npaBI{JIo, c aMrrJr}ITy4oft 6oni-rue 2'',- sanr4cbrBaJrlrcb Ha MaTHHTHyIo JreHTy A,,Ifl AaJrbHeriruero ,qeTaJrbHoro cra*
TACTI4T{eCKOf O aHa,'I [Ig a,

rlepeueur, Ha6nrc4anu,xcfl HaMr.r BocbMr.l n. e., o6uqeeBpeMrr narpyJrr.rpoBaHr4flxaxAofi I{3 HHx B IIoJIocax U u B u qIzcJIo 3aperr4crplrpoBaHHbrx np}r 3ToM BCIbI[rer(.
AaHbI B ta6n- 7. llo.tuas npoAor'Ixlzrenr,uoim narirai ua6nrc4eHart Bcex B. =. co-craBnila oKoJro 35 v, sa oro BpeMfl 6rrno saperlrcrpr.rpoBaHo itg u"rir*"i',ig-i,uax 6rr.nu sarrrdcarrrr Ha MarHr{rHyro Jreury. rprarurfn"ii" *pruor" 6,recxa erux
B"rpirjli^.13::l:*11"r" c npenaeuHrJrupasperueuuena 0,1 c, npe4"ran"rreHbr Ha pirc.z-oi utrprlxoBafl npflMafl AJrfl KaxAofi rpunori 6,recxa cooroercr:nyer ypoBHro
Qoua. B ta6n. 2 nplzBeAeH >t<ypHa,T ua6nro4euzfi, a e ta6n.3 - rr,roueurbr r\{aKcr{-MyMoB 6lecxa 3aperHcTpupoBaHHbrx BcnbrrreK, rzx BpeMeHHdre u euepreTr.rqecr(Hexapal{TepilcrHl(Il: noJrHatr AilurelrbHocTb Bo3topaHr4fl, BcrrbtuKr.r ;" ao'rrn"r*Vru,
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Puc. 3. Kpznue 6.necxa BcrlblrueK Woli 424:FL Vir
,d-19.03.83UT1958,6-19.03.83tJ"t2026,e-26.02.84UT2353,e-27.02.84UT0001,4-27.02.84UT
10010+ll,e-27.02.84UT0017+l8,ctc-27.02.84UT0104,s-27.02.84UT0205+06,u-27.02.84UT
'2141+43,K-27.02.84UT2253,n-27.02.84UT2301,il.-27.02.84UT2329,tt-28.02.84UT0026,o-
98.02.84 UT 0050, n - 28.02.84 UT 0l2l

6aecxa, noJIHaff AJIIrreJrbHocTb garyxaHl{fl Bc[brrxK]I fu, ee gKBunaJreHTHafl npoAoJI-
xrrreJrbHocrt P u aM[Jrr{TyAa Lm. KonwraecrBeHnbre [apaMerpbr BcrrbIIIIeK, [pHBe-
AeHHbre s ra6fl. 3, onpe4enrJll{cb, KaK [paBI{JIo, no KpLIBsIM 6fiecxa, nocrpoeHHblM
c rpeueuudrM paepe[reHraeu I , I c; sBesAorrKal{k s sroft a a6nw\e o6osua.reHH BcnbIIr-
KU, SAIJ.I?ICAHHbIe Ha MafHHTHyIO JreHTy, B npUMerraHIAfX OTMeqeHbI KaqecTBeHHbIe
oco6euuocrr{ HeKoropbrx Kpr,rBbrx 6necxa. llocronrry He cyrqecrByer rrerKoro KpH-
'Teplrfl AJrs pagAeJrenns ,[Byx 6nusxux no BpeMeHI] BcnbrrxeK c npocrbrMn KpHBrIMI,I
6lecxa u oAuofi BcnbIIIIKI{ co BTopI,IqHbrM MaKcliMyuotrr 6.irecxa, To, KaK BLIAHo Ha
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Puc, 4. Kpr.rnue 6,recr<a Bcnbr[reK UV Cet
a-18.12.84ur1607+09,6-18.12.8+ur1645,a-18.t2.84ur1653+s7,e-t1.r2.g4urt7t4,a-
18.12.84 UT 1741, e - 18.12.8,1 UT 1743, m , lB.12.84 UT 1809+10, a - 19.12.84 UT l8l5
plICyHKaI, yKa3aHHbIe BbIUe ql.lCJIa 3aperllcTpHpoBaHHbIX BCIIbIIxeK MOryT 6Hrr Sa-
BbI[IeHbI HJIi4 3aHI4xeHbI Ha HeCKoJIbKo eALIHLIU. HeCXo.nrxO BCIbI[reK C 3aMeTHbIMI{
aMnJII.IryAaMkl 6brilv o6HapyxeHbl rrp]4 BH3yaJrbHoM KoHTpoJre cKopocrH cqera IIo

\
\

/8'/

Ta6.rruqa I
O6u1ee BpeMn rrarpyJrbHbrx Ha6JrroAenur?jncnuxuraroq[x sBe3A Trila UV

I(nra Ha 6-rr.r re,recxone H qlrcJro 3aperlrcrplrpoBanHhrx Bcnbtttrex

Cnerrpals-
Haq o6lacts
ua6logeaurl

B
U
B
U
U
DD

U
U
U
U
Dl)

3res4uaa
BCTUqHHA

9uc,'ro saperucr-
pHpoBaHEblx
gcnuuer **

O6qee apenra
Ha6rro.qeuuii

YZ Clti .= Gl 285

IIU Del ,-Gl 791 .2
GQ And..Gl 15 B
V 577 Mon : Gl 234 AB

EQ Peg 'r' : Gl 896 AB
Wolf 424-,Gl 473 AB
UV Cet 'r' - Gl 65 AB
CN Leo-,Gl 406

Bcero

12,gnt
13,8
14,7
14,2
14,0
12,g
12,7
15,5
14 ,9
16,9
15, 6

34m
45

2h35m
45

t2 54
55
48

928
too
331

24

35ho8m

0
I (1)

2 (0)

0

36 (26)
0

4 (0)

43 (22)
16 (l l)
t4 (r3)
2 (0)

1rB (73)

Ctporo ronopx, eto o6oggaqenne ornocr.ITcr roJIbKo K cna6ouy KoMnoHeHTy Br.r3yaJrbHo ABofiHofi cucreMbt;
Sorouerpuuecxuft narpyrb, KaK rl nptr ua6no4euuax V 577 Mon ilWoll 424, npoBoArrJrcl no cyMMapHoMy
6.necxy o6oNx KoMtroHeHToB.
B cro6xax yxasaHo qr.IcJo Bc[bIueK, sanucaHHbrx Ha ManHHTHyto Jrerrry.
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Pnc. 5, Kpustle 6necxa Bclrbrruer CN Leo
d-19.01.85UT0212,6-19.01.85U't0222+25,a-19.01.85UT028S+AS,3,e-19.01.8bUT0246,a-
19.01.85UT0257,e-19.01.85 UT0303,rr-t9.01.85 UT 0304+05, e-09.04.85 UT20r4,s-03.03.85
UT 2026, r - 03.03.85 UT 2056, / - 04.03.85 UT 0006

qacroroMepy, Ho He 6ruu saHeceHbl B rraMflrb 3BM, rax KaK oHtr npoHsorxJrr..r Bo
BpeMs nepeHoca 14 HQopMaUHLI I43 o[epar:,/,B:floir. rraMrrrt4 3BM ua MarHHTHyro JreHry.
Bpeueuufie r.rHTepBaJrbr raKoro BugyaJrbHoto KoHTpoJrs He BxoAflT s ra6n. 2, io
3aperlrcTpHpoBaHHbre B 9rr{ I]epfloAbr BCnbrruKH BKJrrorreHbr s ra6I. 3.

T a6n. l-3 z pttc.2-5 no3BoJlflIor HaM orMerr.rrb HeKoropbre KaqecrBeHHbre oco-
6eunocrn BcnbtlxeqHofi axrzsHocrll 3BesA, noABepruyrbrx QoroMerpHrrecKoMy Iac-
CJIEAOBAHI,Irc HA ETA.

Hanru Ha6;rrc4eurzs HU Del (Gliese 791 .2:G 24-16) noArBepArrrr, 3aKrroqeHr.re
Kynxe,nn [121 o cpaBHLITeJIbHo sHcoKorl qacrore Bcrrbrr.rreK gTofl 3Be3Abr: sa 69 il{zu
narpyJlbHblx ua6nrc4euIaft Kynrenr saperl{crpr]poBaJr rreTbrpe Bc[brrxKH HU Del,
a na 6TA sa 155 uuu_6suu o6uapyxeutr 4se ecnnmxu. Ilb4rnepx4aercfl raKxe
BbIBoA IIIaxoscKoIi [13] o aononluo HIasxoft tracrore BcnbrrxeK oanofi r.r3 caMbrx cra-
pbrx B.s . GQ And (BD +43" 44 B:Gliese 15 B): sa 46 q ua6nnsenufi LllaxoscKas
3aperucrpllpoBaJla 16 scnttuex, rorAa KaK 3a 45 uzs rua6nwlle:Hufr Ha ETA Bcrbrrrr-
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T a6nnaa 2

Xypua.rr rrarpynrnHx Ha6flrcAeHHfi BcnHxuBalouux sBeBA tuna UV Kuta

r{ucro ga-
peru crpu-
poBaHHbIx
BCnblu.teK

YZ CMi

HU Del

GQ And

Y 577 Mon

UV Cet

CN Leo

EQ Peg

WolfI424: FL
Vir

04/05.01.82 r.

27 128.07 .82 r.

29.07 .82 r.
23.12.82 r.
24.12.82 r.

23.12.82 r.

24,t2,82 r.

25.12.82 r.

i9.03.83 r.

11112.12.83 r.
19120.12.84 r.
17.01.85 r.
i8.01.85 r.
03.03.85 r.

24.12.82 r.
19.03.83 r.
20.03.83 r.

22.03.83 r.

26127.02.84 r.

27 128.02,84 r,

18.12.84 r.
19.01.85 r.

03/04.03.85 r.

21h52tt-22h26n
00 48 -01 33

22 05 -22 25
22 30 -23 l5
00 22 -01 36
01 29 -01 45

18 40 -18 50
t7 05 -17 40

20 15 -20 33
20 45 -20 58
2t 20 -21 27
2t 4t -22 t0
22 22 -22 45

l7 5l -lB 19
19 00 -r9 30
20 00 -21 07
t9 50 -20 l020 35 -21 l0
18 22 -18 36
tB 40 -19 16

22 37 -00 40
22 2t -00 09

19 35 -20 58

20 35 -21 36

17 05 -17 25
t7 3l -17 41
t7 45 -17 55
t7 58 -r8 42
18 47 -19 0B
19 13 -19 42

15 42 -16 30

19 34 -20 51

21 20 -21 35
22 30 -22 5l
22 40 -22 59
2s 03 -23 45
23 47 -00 34
00 39 -00 52
00 54 -01 13
01 15 -01 30
0l 32 -01 54
0t 56 -02 22
21 40 -21 57
22 00 -00 08
00 26 -01 23
02 00 -02 50

t6 03 -18 32

0t 43 -02 07
02 t4 -03 10

20 00 -21 30
23 40 -00 45

34
45

139

16

l0
35

B
U

)'
B

U
U

\,
)

),
)e
)u

U
U
U
U

I

lu
)

U
U

125

55

50

t23
l0B
B3

6l

134

0

3

2

4

4
J

4

6

2

2

48

77

JO

6t

0
I

2

0

0

0

l6
2
I
5

)u
)u
\

L,

)
)lu
)

U

B
U

)u

149

24
56

155

na 6-m reJlecKorle

flara u UT ua6rrogeHult



3aes4a

YZ CMi
HU Del

Y 577 Mon

EQ Peg

Wolf 424: FL
Vir

05.01.82 r. 0th06m

27.07.82 r. 22 55
28.07.82 r. 0l BB

23.12.82 r.

24.12.82 r.

19.03.83 r.

11.12.83 r.

19. 12.84 r.

20.12.84 r.
17.01 r85 r.

IB.0l.85 r.

03.03.85 r.

24.12.82 r.
19.03.83 r. 19 4t

19 588
20 07
20 09
20 22
20 26*

20.03.83 r. 2t Ba
22 3l

22.03.83 r. 22 40
23 19

26.02.84 r. 28 SB*
27.02.84 r. 00 0t*

00 10*
00 l1+
00 13
00 17x
00 lg*

20 30*
20 55*
2t 19
21 24*
22 04'+
22 06*
22 40
lB 02
tB t2
19 10x
19 25*
19 45
20 53*
18 53
rB 55
19 03*
23 34
23 52*
22 24
9' ao

22 59*

00 02*
20 00*
20 24*
20 4l*
20 55*
20 40*
2l 15*
2l 16*
17 1l*
17 3l*
17 38*
18 l1*
lB 22*
lB 54*
l9 02*

flerauUTMar(clMy^ra L I t. IBcnbrrKtr | 'r L.j]:, I P, rrrrr

Ta6nuqa 3

o6u4rne xapaKrepr.rcru*rr Bcnbrurex oBeg,q rr4na UV Kr.ma, 3aperr{crprrpoBaHHbrx
Ha 6-M TeJrecxofle

4 ulag

0,7 mun
5c

0,5 nuH

12c

8c

>20

>2
> 1,3

1 
'7rn

-o9
-0,2

0,5
0,3

\l 9

t,l
1,1
0,5

-0,1
-0,1
-0,I0,5

0,3
0,9
t,4

-0,15
-0,2

2,1
0,2
1,2

0,9
0,6
1,5
0,4
0,3
0,7
0,3
0,2oo
0,3

>0,4
0,3
0,15
0,9
0,9
0,2

>0,6
>0,2

0,7
0,5
0,13

D,O

0,24

l,l
0,7
3,5n,
0,3
0,2
0,8
0,07

l2
0, 05

> 0,5
0,2
0,07

> 0,4
0,10
0,13

co

0,4

0,3
t,2
0,4
0,08

12c
7c
2c
8c
3c
4c

1,5
0,5

> 1,5

\,

0,5
0, 06

lBc
40c
32c
7c

18c
12c
17c
2c

36c
5c

4c
4c

20c
2c
5c

>4
>3
>3

2
>2,5

1,5
4
0,8
B

u,i)
>4

0,6
0,5
5
0,5
0,7

6c
50c
5c
3c

3c
9^

>0,5
0,7
0,25
0,2

-0,22,8
-o,
-0, l50,4

I,5
0,3
0,75

> 1,4

-0,2
0,7+0,8

1,4
1,6
0,6
0,3
l,l
1,3

Ilpuueua-
HUtlL,nt

I 2 3 ,1 o 6 7

2c

4c

I
1,5
O,B

t,2

0,5

-5

I

2

c

4

5

6

BO



Woll 424 27 .02.84 r.

28.02.84 r.

UV Cet 18.12.84 r.

CN Leo l8.01 .85 r.
19.01.85 r.

03.03.85 r.

04.03.85 r.

00h25m
01 01
01 04*
01 37
0l 50
02 05*
02 05,5*
02 06*
21 41,F

2t 41,5*
21 42*
21 43*
21 52
22 13
22 13,5
22 53*
22 58
23 01x
23 29*
23 54

00 0l
00 26*
00 50*
0l lB
0l 2l*
02 23

16 07*
16 09*
16 45*
16 53*
16 57*
17 04
17 06
17 14*
17 34
17 41*
17 43*
tB 03
tB 05
tB 09*
t8 10*
t8 15*

23 5t
01 52
02 12*
02 22,k
02 25*
02 35*
02 35,3*
02 46*
02 574,
03 03*
03 05*

20 01
20 l4u,
20 26*
20 56*

00 06r.

Tadtnqa 3 (oxoHqaHue)

10c

5c
15c
4c
Bc
7c
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7c

Bc
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24c
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0,9
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I
I
0,5

0,3
0,7

O,B

> 1,2
> 1,0
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t,4

6
1,2
I
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0,7
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0,4
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1,0
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0,9
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0,4
0, 05
0,5
0,l5
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1,6
0,1
0,1
1,8
1,2
1,2
0,5
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-0,6
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0,7
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0,7
0,4
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1,2
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l
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0,6
0,8
0,5

I,1
1,0

1,1
1,0
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1,6
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l0
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npHMeqaHHrI K Ta6ruqe

l. 9epes 50 c noc.re MaKcuMyMa - aropuuHufi

BcrrJrecK c Lm:0,35n u npoAoJIxHTeJIbHocrbIo
oxoro l0 c.

2. 3axgaqeH Jrnurb KoHeq Bcnblul{u.
3. I{erupe c.,Ia6bte BcnbtuKH c aMnJIHTyAaMI'l oKoJIo

0,tm,
4. Cuunerpu.lraf, Kp:aBafl 6recra orono MaKcuMyMa

Bcnbr[IKH Ao ypoBnq 0,6 Imax.

5. Bcnururra c AByMq MaKcI{MyMaMI.r, pasAeJIeHHbIMI{

7c,
6. CnaA 6necra noc,ne MaxcltMyMa 3rofi BcrlblnlKu

npeKparHJrcfl Ha ypoBHe, npeBbluaoqeM [peA-

Bcnblueqnblil tta 0,|fr, nocJre qero Haqarct [JraB'
Hbrfi noA'beM Brlnorb Ao pegKoro BosropaHxs cJIe-

ayloqefi BcrIburlKH.

7. Curya4ua, aHarorltcHag rofi, qro uMeJIa Mecro B

00 17-00 l8 UT, c rofi rHulb pa3Hrrr{efi, 'rro
norpqaHHe MexAy BcnbluKauu uuelo qerxufi

MaKcI{MyM, nosnonnnulr'rfi paccMarpHBarb 3To

floqpqaHue xar 6oaee MeAneHHyo BcrIbIIIrKy.

8. B Te,{eHHe 140 c uerupe MaI{cHMyMa c L,ttt-

-0,6u: gropofi BcnJIecK 6ucrpuft, ocrarbHue -
IIOTITH CHMMCTPHTIHbIE BCNJIECKH.

9. 3a 20 c Ao 9Toft BcrIbtuKH HMeJIo Mecro [JIaBHoe

norr'1.iJfie c Lm-\,4fr , KoTopoe npoAoJlxa'[ocb
oxoao 18 c.

10. Bepoarxo, ABofiHaq Bclrbltfra; sanucb ucKaxexa'
ll. CroxHa, xpxoax 6aecra c rpeMn MaKcIlMyMaMH.

12. B MaKcHMyue 6.necxa clrJlbHble ucKaxeHur 3a'

n[c]I It3-3a nepeIonHeHHrI.
13. Ha cnaAe npeAblAyqefi oqeHb curbHofi BcTIHUKH'

14. IIIupoKuJl BropHqHblfi MaKcuMyM.

t5. .[,nyrop6an xpunaR 6.necxa.

16. I4crnrc.rxTenruo 6ucrpax BcrbluKa.
17. 3axBaseH JIurrIb KoHeII Bcnbllrrl<fl.

18. Ase oqess 6augxue BcnbIInKu c cuMMerpHrIHbIMH

KpuBbIMu 6uecxa s6Jtusl, MaKcI{MyMoB.

19. Oqent 6rtcrpaa BcnbluKa.

20. Cnoxnaq xpnaaa 6lecra,lBo3MoxHo, 4se 6ansxne
BCnblluXU.

Krz orofi 3Be3AbI Boo6qe He 6bLlLI o6HapyxeHbl. 3a 48 nanu Ha6IIoAeHI'Ifi Iq BJA
Mbr 3aperucTpllpoBaJII4 r{eTblpe BCIIbIIIIKI4 CpaBHI{TeJIbHO aKTLIBHoft e. s. EQ Peg

(Gliese 896) , o4uaxo aMn,ILIryAbI 3rI,Ix rlerblpex BCIIbIlueK, KaK v AByx BcnblueK

HU Del , c,'Ii4IxKoM MaJIbI A,'Ifl I'Ix AeraJlbHolo aHaJIa3a.^--Co-l.ro 
ra6a. I ocHosHaq qacTb Ha6JIIoAareJIbHbIx AaHHbIx 11o BTA - 3ro

MHoroirr4cJreHHbre BcnbrrrKr4v 577 Mon, WolI 424, W Cet u CN Leo.
"--- 

i Sii ltin (Gliese 234:Ross 614) na6.rrroAarlacb HaMl.I B rer{eHl'Ie 13,8 q, H ea

3ro BpeMfl Ha H;ir 6stno saperucrpl.lpoBaHg 36 scnstileK. PaHee 3ra 3Be3Aa Ha6Ilo-

Lailaib KyHxe.neu [141, r<oioplril-sa-8,8 r{ 3apellzcrpI{poBaJI 28 scrltx]ex, H yllacr'
HVKaMV KooneparrzBHbrx paAr.ro- H orrrl.lqecKux LICCJIeAoBaHr4i4' [151 , xoropble 3a

4,6 q o6uapyxHJrH oAHy BcnbrrrlKy; K co;11aJIeHLIIO, KpI.IBbIe 6necwa sTHx BCIIbIUeI(

He ony6r6riouasr,r. fleriepceu [161 ony6,rzKoBaJl Kpi'IBbIe 6nect<a AByx MoxlHblx

BcrrbrrxeK 3Tofi sBesAbI, Ho He Coo6xIH"rI o6qee BpeME naTpy,'IrpoBarlax V lro'IlHoe

q HCJIO O6napyxeuublx BCnbIIxeI(.
Ha puc. 

-2 
npe,qcrawreHbr r(przBbre 6recKa Bcex 3aperncrpapoBaHl{blx HaMI4 H

3anHCaHHbIx Ha MarHI,IrHyIo ,'IeHry BcIIbI[IeK V577 Mon. Ha pucyHxe o6Hapyxl'IBa-

ercfl sHar{r.rreJrbHoe pa3H;o6pa3ue scnnueN V577 Mon: cpeAI'I HI'IX ecrb co6blrlafl c

p$KI4M Haqa,'IOM I,I C IIJIaBHbIM npeABcIIbIIIIer{HbIM noflpqaHI',IeM, KJIaCCIZqeCKI',Ie KpI{-

iir" Or""n, c 6brcrpr,rM BosropaHseM H AByMfl $asauu saryxaurza (uaua.nluofi 6ucr-
poft t,r KoHerlsoft ubA;renHofi) t,t BC1bIIIIKII C II9IITH CHMMeTpHTIHbIMI'I KpHBbIMH OJIeC-

KA; VX aMILtI.ITyAbI iI SHeplI4lI 3aKJIIOqeHbI B lxl'IpoKoM ,ql4ala3oHe 3HaqeHufi' EAHH-

"ruarroa, 
noNinyfi, o6qee cBoficrBo BCex 3apetucrptzpoBaHHblx BCIIbIUeK Y577

Mon - ero 6urcrpbra lrx pa3Burt4fl,: saucKrroqe;reM sinblurxt4 18.01.85 r. UT 2116'

""a 
npru"r" 6neir<a ua puc.2 yx,ta4srsarorcf Bo BpeMeHH6ft tIIKaJIe s 1-3 I\a[H'

3aUeiuu, rITO CpeAI4 [oqTH Tpex AeCfTKoB BCIIbIueK 3Toft 3Be3AbI, 3apel[ICTpI'{pOBaH-

HbrX KyHl(eileil [14], B Ilflr1.l clyqaqx ^BpeMf 
3aTyxaHl'Ifl BC[bIIxeK Ao IIor'IoBHHbl

MaKclrMaJrbHofi aMnrr4TyAbr [peB;cr{ ilo 2 MfiH t4 ltt4u]b B oAHoM cryl{ae 10 ruus'

wolf 424 (Gliese szg-pL vir) Ha6.rrroAarlacb I{a BTA B reqeHHe 9,5 u, npn

groM 6biJro 3apetl4crpl4poBqHo 43 scnHuKlr. Prr"" narpyJIbHbIe Ha6IIoAeHnfl 3rofi

,u.rAi. npou.i mo66err [17], xoropbrtr 3a 2,6 u eaperHcrpHpoBa,I 11 scnlru]ex;

nO xpaftHeft Mepe ip11 I.I3 lleTblpex npi4BeAeHHbIx HM I(pl'IBbIx 6JIeCKa l4Melor BHA

pesKHX BCrrJrecKoB c 6oree 11raBHbrM SaTyxaHLIeM. fIOsAUee'. B xoAe coBMeCTHblx

paAr.lo- u onrl{qecKl'lx Ha6,'Irc,qeHufi MoQQerr u AP' t 18i saperlIcrplzpoBaJIH

26 scnslurer( 3a 13,6 q.

Ha pr.rc. 3 npe4crae,leHbl I(pHBbIe 6recxa BCex,3ap-erucrpl'IpoBaHIIbIi 'iYi I
3arucaHlrbrx Ha MalHl]rHyio JIeHry BCnbI[IeK woll 424. Kar rz Ha pl{c' 2, ta puc' 6

Soprr,1a KpuBbrx 6,lecxa BeCbMa !aaHoo6paeHa, IIpHqeM KJIaccl4qecKlze Kpl'IBbIe C

pe3KI4M Bo3topaHI.{eM LI B HeCKO,'I6KO pa3 6Onee lteAleHHbIM 3aTyXaHI'IeM COCTaBJIflIOT

sHaqureJlbHyIo, Ho He rlo.llaBJlflIolqylo AoJIlo Bcex BcIIrIIIIeK 3roil 3Be3AbI' 9"q4y"^t
;;;;;;; xpuerre On""na'u.n",ile;27.02.84 r. UT 0017+0018 , UT_9?9iJ9-2..99;

I.[.e MexAy ABYMfl (HopMaabHbIMI,l)) BcIIbIlUKaMu coxpaHfleTcfl 3aMeTIIo noBt,ItxeHHt,lH
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QI..I _3BeBAr,r, l.r Heo6uvusre rlpr.rBbre 6.recra BcnbrrreK 26.02.94 r. UT 23s3,
27 .9?.8.! r.-UT 2141 +2143 v2B.o2.Bq r. UT 0121. Bce saperacrpnpoBaHHbre Bcrrbrrrr-
xu Wolf 424 Tonontno cKoporeriHbl: AHana3oH xapaKrepHbrx BpeMeH npocrupaercfl
sAecb or 10 c ao 2-3 uuH.

UV cet (Gliese 658) - npororrzn paccMarpr.iBaeMoro Krracca nepeMeHHbrx
3Be3A H oALrH Lrs uau6onee IzsyqeHHbIx o6reNros sroto rl.tna: o6qee BpeMrr 6oroe,rrexr-pHrlecKoro narpy,'IllpoBaHHfl ee 6.necxa npu6.nuxaercs x 1000 q, a r{r4cJro 3apetr.rcr-
pr.rpoBaHHr,rx ua uefi BcrrbrlreK cocraBd'rfler HecKo,rrbKo coreir [1g]. Ha prac.'4, r4e
npeACTaBr'IeHbI BCe 3aIllICaHHble HaMII Ha MaIHLITHyIO ,'ieHTy BCITsITIKLI eiOft SneS4Sl,
o6paulaer ua ce6g BHr4MaHHe uoqHeriuraa ecnsrrlKa lB.l2,"g4 r. UT 1607 . ,nu6ul
,regrHoIi [poAoJDl(Hre"nluocrnrc 6or'ree qaca ]r aMnJrlrryAorl oro.no 5,, rz oqeut 6ricr-par BCnbIIxxa 18.12.84 r. UT lB09 c o6ueli 4nlzreniuocrbro B HecKoJrbKo ceKyHA
H aMlJrr.rryAofi 6o.nee 1.r.

CN Leo (Gliese 406) - oAHa rB caMbrx c,ra6ux [r oAHa ua Hau6oJree aKrr.rBlrbrx
nepeMeHHbrx runa UV Kura. Ora snes4a riHTeHcr.rBHo :.aa,lnto/;atacr, Kyrixe.rreu Il4in MoQ$errona [20J, xoropbre sa 63 q narpyJrr.rpoBauuq 6recxa oouapyxz n"-{ig
BCIIbIIXeK. Ha..puc. 5, r4e npeACTaB,'reHbI BCe sarrltcaHHble Ha MarHIlTHyrO JreHTy
BclrblrrrKr{ _e-rofi snes4}r_,_cteAyer o6parzrr BHr4MaHHe Ha oAHy oqeHb"6ncrpyroygblfly 19.01.85 r' UT 0303 rz ueo6ttuHyro Kpr.rByro 6necxa'ncnuruxra 03.03.8b r.uT 2056.

2. Mero4uxa a*ailusa AaHHbrx ua6,lrc4ennfi

IlocraHosxa narpyJlbHbtx ua6,rrc4eHuii B. 3. Ha ETA 6srna Bbr3BaHa crpel,Tr,re-
HI{€M lzccJleAoBarb I{SMeHeHIzr 6.necxa TaKLIx BBesA Bo BpeMr BcrrbrrgeK c Mal(ca-
MaJrbHo BbrcoKriM apeueHHilru paspeueHr.reM. Kar cte4yei H3 npr{BeAeHHoro Bbuue
o6qero orLIcaHI{rI noflyqeHHblx HaMH AaHHbIx, B aroM Halpan"neuau 4eftcrnure;lruo
AoclllllyT glpe{e_JleHHlttl np^orpecc: AJIfl TaKHx cKoporeqHbrx co6uruft, KaK Bgrrbrrx-xaUVCet lB.l2.B4 r. ur 1809 u.nn BcrbrrrrKa cN Leo l9.0t.Bs 

".-ijT 
ihd';p,

TpaAr.[u{oHHoft ruero4rxe ua6arc4eHUrt ruoxso 6sl;lo 6rr saQurcupoearr,, rlo)I(a_nyit, ttwsta MoMeHTbl 6ucrporo BcnJrecxa rpKocrn, rorAa KaK Harua ua6,rrrcAeHpq
AailH AocraroqHo AeTaJIbHbIe KP{Bbre 6necxa orrzx Bc[brrr]er. O4uaxo ocHoBHoe
[per'rMyrqecrBogKcnep.r.rMenraMAHI4f, cocrozr B ToM, trro oH Aaer Bo3MoxHocrb
roflyrrarb ,q'ln xaNgoli Bc[brIr]KIl MaccuBbr AaHHbrx, coAepxauhe, KaK -|IpaBv.ilo,
MHorI,re AecflTKH Tblcfllr MoMeHToB npl{xoAa orAeJrbHblx Sbrouon, rrro rro3BoJrrer
I',ICCJreAoBarb roHKyro npenaeuuflo crpyKTypy BC[brrrrKH Ha BpeMeHHdrX rzurepra.naxor 10-6 ao 1 c.

I4syueuu^e_xapaKTep,Cr[rK nepeMeHHocr[r sB.uA r,ra UV Kr,ra 3a BpeMrr, npe-
Bbruarcuee 0,1 c, ubr npoBoAuJrr4 nyTeM He[OCpeACTBeHHOTO a1aill4ga r<pznux',6,rLc_
Ka SaperHcrpl'rpoBaHHblx BCIIbiIxeK. 3ra xpunbre crpor.rJrr4ct c notroqlro OBM no
I4CxoAHoMy speueuHSuy pr4y QoroorcqeToB cyMMr.rpoBaHHeM qr{cr,ra QoroorcueronBHyrpI4 npeueuudrx HHTepBaJroB (<or<on>) 4"rarenr,uoirbro or 0,01 ao 0,i c.

A"ng Aeta.ntHoro KoJII'IqecrBeHHoro alailvsa [oJryqeHHblx MaccHBoB AaHHbrx Mr,r
npIzMeHsJIII HecKoJIbKo MeroAoB, xax4url H3 Koropbrx orrrrlMa,rreH AJrfl rroHCKa r.r
I'ICCJreAoBaHLrfl nepeMeHHoCTH.. O[peAeJreHHoto rr.rra. Bapwatluu 6,recxa MoxHo
pa3rl4r{arb no r{x xapaKrepHori Ar'rr,ITeJrbHOCrU, QOpue H cKsaxHocrr{, r. e. orHorrre-
HHro cpeAHefi gnnrentruocrr.r rr.rrHr{Hoii aapllaquH K cpeAFreMy npeueHH6ry ,rrrap-
Ba/Iy MexAy TaKHMH co6HrHqlall. flpu ctarucruqecKoM aHaJrI4Be no,ryr{eHHbrx AaH-HbIX MbI paccMarpHBailv I\Ba TlzrrurrHbrx cJiyqafl Bo3MO)KHbrX l.is\aeHeuzrl 6lecxa
Ha MaJIbIx rpen'teuurilx I4HTepBaJIax: BCIrJIecr(H Tpeyto"rrbHor? Qopuu co cKBa111Hocrblop-L0-' r'r r,raBHbre cuuycbrz4anrHrre- Q,nyrrya\Lrr4 co cKBaxHocrbio p-0,5. -

floucx nepeMeHHocr^B Aua.,a,oire 1d-u"-lb-d ., 
". ". 

;; ;p"Nrr, MeHbrree cpeA-
Helo Ll HTepBaJra MexAy coceAlrHMH soroorcueraMr{, npoBoAuncs c rroMorqbro Me.r.o/Ia
UrQVryyrytw, ocHoBaHHoro Ha aHaJIIase crarrzcrrrKn rrHrepBa,roB MexAy (roroorcue-
ratt4u l2ll . B erou MeroAe r.rHAHKaropoM nepeMeHHocru sBJrser", gr-$yirrr\ro,

!/,:(po(r)-p"(r))/p*(r), (t)

rI.C Po (t) -- goIa uHTepBaJIoB AJII,ITe,'IbHoCTH T B I,ICC,,IeAyeMoM pflAe HHTepBaJIoB I,Ip.(r) .* B r(oHrpoJrbuorta paAe. gr-syHxuus npocro cBfl3aHa c xapaKrepricrr.{naN,Iy
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IlepeMeHHoro curHaJIa:

h^.

u,: # s', Q)
IJ

tAe ft. - Ko3QQHi{t{eHr, 3aBl4cslqlrfi or Qopnau cutHaila, ir S - orHocnreJlbHafl
MOIqHOCTb NCPEMEHHOIO KOMIIOHEHTA I,I3TYIICHLTfl. AJIfl NP'IMOYIOJIbHOTO CUTHAJIA

fto:l-F, 4,rrx rpeyroJrbnoto ka:'l ,_.F, AJII cuHycovAbr k6:tf o. Be"tuquua S

onpeAeJrfleTcfl KaK

Ts:# !V {t)- r^,,,7at,
0

T

rle ?-BpeMfl HaKorrrIeHLIfl MaccLIBa AaHHbIx, (/):+.l, (t)d't-cpeaHsrl HH-

0

TeHcI{BHocrb I{ /.in - I{HTeHcHBHocrb nocrogHHoro KoMnoHeHTa Ha uutepna.ne I.
!,nn usyueura nepeueugogTl,I Ha OpeueHmix LIHTepBaJIaX, 11peBbl11la1gIr1ux CpeA-

nufi ranrepriaJl MexAy orcrIeTaMLI, MbI [pHMeHflJII{ MeroA dr-$ynxUnu' MeToA ru6po-
coB r.r AlacnepcuoltHsIfi analrtts.

MeroA dl-Qynr<uuu 1227 npuveufrtcfl, AJrfl. rrollcKa nepeMeuHocru arc6oro tuua.
Ou ocHoeag ui lzccne4oBaltu saBLIcLIMocru rsI6opovHofi 4IEcnepcuu epeueHu6ro
pflAa or rxI{pIaHbI BpeMeHHoro oxna, l4uguKarop nepeMeHHocrl'I - dr-$ynxqua:

, Doln (r)l-D*ln (t)luz: -----<n@-, (4)

(3)

r4e D6[rz(r)l u D*ln(")] - nn6opouHue AI'ICnepcrI4 r{I{crla co6uraii n('r) n orHe
ruupuuoft "c'Ans wcCneAyeMoro H KoHrpoJrbHoro BpeMeuHrirx pr4oe coorBercrBeHHo;

dr-$ylx\un cBfl3aHa c senu'{uHoft S asa.rlorizquo yr-$ylrqua.
MeroAsr yz- udz-$!wxrlufi_exoAsr B craHAaprHrui na6op aJlropI{rMoB I4 nporpaMM

3Kcnepr4MeHr a MAHI4I 1221.
MeroA nti6pocon onrraMa,rreH npr4 nol4cKe p$Kax BC[JIecKoB c xapaKrepHbIMH

AJrrlTe,'rb HoCTsntU l 0 - 2-- 
1 0 - 1 C. tr4u4uxarop nepeMeHHocTl4 - AOJtrl CJIyqaeB, KOIAa

urano co6rtrufi nU)s oKHer npeBbluaer ypoBHIz o,2o,3o [Ir. A.,lAe o'- sH6o-
pouHnfi HJrrz reoperuqecruft craHAaprbr. flpu Hanlauuu [epeMeHHocrI'I yKa3aHHolo

THna AOJrfl TaKr{x cJryqaeB 3Haq?rTeJrbHo npeBblrxaeT cTaTIacTLMecKI'I AOnyCTI'rMyrO.

,Il,ncnepclaoHssIfi-aua.nu3 onrHMaJIeH npH IIoIacKe IIJIaBHbIx Q.nyxryaquft ua

epeueuu(rx LIHTepBaJlax 10-'z-10-1 C I4 CBoALITcf K CpaBHeHI'Irc C noMOUIbIO KpI{Te-

pian @rzurepu s"i6opourbrx Ar.icnepczit uccteayeMoro I4 KoHTpoJIbuoro apeueuudlx
pflAoB.

Taruu o6pasovi, npfl [or{cKax nepeMeHHocrll Mbi cpaBHLIBaJIL Crarl'{crHqecKl{e

xapaKTepr{cruxlr noc.neAoBareJrbHocrn QoroorcqeroB Bo BCIIuIIIKe nu6o c fiapaMer-

paMIi nyaccoHoBcKoro BpeMeHHoro ps4i (iuero4* Az- t4 de-SyHKIIril Iz MeroA nu6po-
boa), ;ria6o c xapaxrepncraKaMa [ocJreAoBareJlbHocrlr $oroorcueroB BHe BCrIbII]IKH

(ueio1 nrr6pocob u Auc1lepcuosusIft aHanlas); npLI sroM BB6AH,IIacb cIIeIIIlaJIbHafl

HopMr.rpoBKa AJir r(oMneHcaqlur u3MeHeHLIft napalaerpon npLI Hapacratt4Ll rt ocna6-

nellau-6necr(a Bo BCrrbrrxxe. B pesynbrare ecJIpI y conocTaBJlreMblx crarLcrHqecKl'Ix
xapaKrepr4crrzr( He o6Hapyxun alrrlcb sHaqI,IMbIe orJIHqHr c AoBepI'ITeJIr,Hoft nepoar-

noirorc 0g%, ro He orBepraracb HyJreBafl rr.rfiore3a o6 orcyrcrnall flepeMeHHocrlz

3a BpeMf , MeHbuee xapaKTepHoft npo4o.ttxI,tTeJIbHocrI,I BCIIbIIIII(II, T. e. lI4nore3a

o6 oicyrcrear4 roHKofi npeueHu6ft cTpyKTypbl BCIIbItrIKI,l, u oqeHi'IBa.[acb BepxHfltl
tpaHliqa OTHOCHTeJIbHOft ltOx1gOCrU UepevreuHoro KOMIOHSHTa - ee'rlIqUn6t S -
Ha 3rltx BpeMeHax.

B npoqecce rroHCKa rouKoft rpeueHu6ft crpyKTypbl BCribIlrII(H I'ICXoAHL,IH MaccHB

AaHHbrx npoxoAlz,'I cJleAytou1ae sraIIbI o6pa6orxu.
1 . Ilocipoenre nepauunoft xpueoft 6,recra I (t) c rpeiraeuufin pa3pelxeHi'leM or

0,01 4o 0,1-c. Ha 3TOM 3Tafle npOBoAIL'ICf nporpaMMHbIil nogcx pa3,'IlttlHoIo poAa

c6oes u peAyKtlufl raKl4x yqacrKoB 3arII4cl'I.

Z. Vlcci.nercBaHze se6b,rrrurux yqacrKoB rpusoit 6.necra BCrIbluIKIi - or 3000

Ao 10 000 QorOOrCUerOS - 
g6nASH MaKCHMylra 6lecra BCIIbI1gK1I Mero[oMrl /2- rI

u4



dz-QyHxurafi;,fleperraA r..rHreHCr.rBHocrr.l Ha nrr6paHHux yqacrKax He AoaxeH npeBbr-fiarb -lQls,
.. 3. flo,rryireHr.re cr"naxessoli r<paeofi <r(t)> r43 nepBr.rrrHori xpunofi 6.necxa
/ (l) c nouorqblo cKoJrb3flrrlero cpeAHero c nprMoyroJrbHbrM oKHoM, Ha noprAoK Be-
JrurquHbr 6o.nee urupoKr.rM, qeM npn rocrpoenuw i (t1 .

4. BH,racneHue HeBr3oK MexAy nepnuuuofi H'curaxeHHori xpunuuw 6necxa:
Lr (t):r (t)-<r (t)>.

I 5. HopuupoBKa HeBflsoK - crarucrurrecKoe ypaBHVBaHHe yqacrKoB xpunofi 6nec-
Ka c pa3HbIMH I'IHTeHcIlBHocrrMI4. HopulzpoaaHHEre HeBfl3Krr onpeAeJrqlorcq KaK

61 (0: A1 (t)t {DtLr (t)t}'r", (5)

rae.DIA1(l)l - Aucnepchfl HeBfl3oK, Bbrqr.rc.rreHHafl B npeAnoJroxeHr.ru, r{To licxoA-
Huti npelteuuofi pa4 flBJlflercr peaJlu3arlfiefi nyaccouo"b*o.o ripoqecca c [epeMeH-
sofi zureucr.rBHocrbro. rlpz orcyrcrBr.rn roHKorl crpyNrypbr Bo BcrrbrrrKe pac[peAe-
JIeHHe HopMHpoBaHHbIx HeBs3oK Ao,'ixHo 6rIm 6nusxo I( HopMaJrbHoMy c HyJreBbtM
cpeAHr.iM H eAr4 HHrrHoft 4racnepcuert,

Puc' 6 H/Ir'Ilocrpupyer nepnull, rperHfi rz nsrrrfi 3ranbr o6pa6otxu MaccrzBa AaH-
Hr,Ix, HaKoILreHHoto npa ua6,,tro4eHr4rx Bcrrb[rrKrj Wolf 424 19.03.83 r. UT 1958.
Ha puc. 6, a xpwoaa 6,recxa, ltocrpoeHHafl c BpeMeHHrinnr pasperueui.reu 0,1 c, o6-
Hapyxr'iBaer 3HaqrzMyro epeueuuliro crpyKrypy Ha r4HrepBailzx -1 c, ror4a xax
Ha pHc. 6,6 us xpueorl 6necxa, nocrp-oeHHofi-c epelaeunriru paspeureHueM'0,01 c,
BI.IAHO, qTO BO BCIIL,ITXKE HCT 3HAIIHMbIX NAPUAqZII HA HHTEPBAJIAX -0,1 C.

6, [ponepNa HopMa"rrbxocrr.r pacnpeAeJreHrzfl HopMHpoBaHHbrx HeBflBoK Ha pa3-
,'IHqHbIx yqacTKax xpunoii 6.lecxa c noMoulblo Kpr4TeprzeB X, u Ko.nuoropoei _
CuupHona H rrpoBepKa Bed'I].tilHHbI ALIcnepcH14 3roro pacnpeAerrreHuE c noMoxrF,ro Kps-
reprlfl @nurepa.

7. Aqanue coBor(yrrHocrn HopMrzpoBaHHbrx HeBflsoK MeroAoM nr,r6pocoa.
B. !,ucnepczosustft _alanrs uopuapoeauHbrx HeBfl3or( - cpaBHenrze ar,r6opou-

Hbrx Ar'rcnepcuil sa us6pauHux yqacrKax xpzeofi 6,uecNa SBe3Abr Ao, Bo BpeMfl r.r
IIOCJIC BCIbIIXKH.

3. AcrpoSrasr{qecKr.re pe3yJrbrarbl

3. I . Hcc.rre,[,oBaH[c HHAr{BHAyaJrbHr,lx Bcfl brrrleK

Iloncx rouxofi crpyKrypbr BcrrbrrrreK Ha BpeMeHH6x nHrepea;rax 10-6-10-1 c.Mu npunreuaJrlr MeroA nu6pocon u gucnepcaouHufi urunri AJrfl rroHCKa rouxori
crpyKrypbl BAllarlasoHe 10-'?-10-1 c eo sCex 73 scnnlrxKax,3arrlrcaHHbrx Ha Mar-
Hl'rrHyro JreHry. MeroAarrau u z- ^u 

dz-Qyuxqurl npooo Ar4[lcfl, norlcK rosr<orl crpyKrypbr
c xapaKTepHbrM BpeMeHeM 10-6-10-, c s 27 BcrrblrrKax. Sror aua,ra3 [oKa3a,T,qro sHaqI4MbIeBapl4aUl{iz 6"tecxa Ha BpeMeHHdrx uurepna,rax 10-6-10-1 c HeasNaeq-
Ho orcyTCTBoBa.IIH c AoBepI'ITed'IrHoli nepoarHocrbro g9%. Bnaecre c reM cJreAyeT or-
MCTI.ITb, IITO KPHBI,IC 6,TCCXA MHOII]X BCI]bIUCK HC flB,IIflIOTC,1 .JIAAK].IM.LI. OHH NMCIOT
AOBO,'IbHO CJIOXHyIO CTpyKTy_py, HO npOAO,'IXI,lTe/'IbHOCTb OTAeJIbHT,IX 3HaqI.tMbIX Ae-tattefi' BCelAa npeBbllxaer 0,5 c. C yueroiu npHBeAeHHbrx B Har{afle crarF,H orIeHoK
xapaKrepHolo BpeMeHH sapwaguft 6,recxa, cBq3aHHbrx c pasrr.rr{HbrMr.r MexaHr.I3MaMr.r
reHepaqau a3.rIyIIeHHfl, orcyTCTBIze Ha Kpr.lBbrx 6,recra BCex 3apet[crpr4poBaHHbIx
BCIIbIIxeK 3HaqHMbIx 4eranefi c xapaKrepHIIMH BpeMeHHdrtrn lrHTepBaJraMW Megee
0,1 c Aaer ocHoBaHI'Ie ciIHTaTE, uro^ua6.lro4aeMoe onraqecKoe ll3r,ryqeHl,te BCTIbIIIeI(
o6yc,nonneuo Ten,rIoBbIMLI MexaHlz3Maurz. Irluuul.i c,,IoBaMI4, sce npeoaeuudte u cnerr-
paJlbHble oco6esuocru Ha6nrc4aeir,toro onruqecKoro t43JryqeHufl BCnr,IrxeK 3Be3A
rnna UV Kura cneAyer aHre-p[perr{poBarb B paMKax HecrarlrzoHapuorx *o4ener?'
Harperoro rasa roit v.nw uruofi. onruqecxoii To,IruIHHbr H c reM rrilLl v1br6 xapaKTe-
poM BHyrpeHuux 4erzxeuuft.

._-P ,u6n. 4 rpuee4eHbl orpaHur{eHVfl, Ha orHocr4TeJlbHy}o MoxrHocrr napraquri
oJlecKa pa3Hol'o rt'Ina, no,ryqelrybJg n-epeqHc,'reHHbrMH Bblue MeToAaMr.I npr.i AoBepH-re,nruori BepoflrHocrr.r oKoJro 99 %. r.rs ra6n.4 cne4yer, qTo BepxHHe npege.,rsi s
AJIfl BclJrecKoB Ha uHrepBaJrax 10-6-10-1 c cocraBJrflIor or 20 go 0,56/0, a Afifl
lt.lla_B_Hbrx Qnyrryaqrlr? Ha r.rurepBaJrax 10-b-10-1c - orTS loBo/0.Munuualrsas [poAoJIxLITeJIbHocrb HapacraHr,re 6lecxa Bcrrbr[reK. Kax fiseecr-
uo, a $ase 6rtcrporo Hapacratzrn 6.recra K MaKcLIMyMy H B MaKcr.rMyMe cr.r,,rbHblx
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Orpaxu,reuue Ha orxoclrreJlbHyto

T a6nu\a 4

Morqnocrb nepeMexHoro t(oMnoneHTa 6.rIecxa ncnuuex (%)

BpeMeHHoft Al-lanasoH (c), MeroA aHa.rlHsa

3nes4a +

V577 Mon (7)

Wolf 424 (14)

UV Cet (3)

CN Leo (3)

l0-0-10-5,
yr-$yuxuuu *'i'

l0-6-. l0-3,
gr-@yHxqlru * x*

l0-3-10-2
dr-gyHrquu

l0-2-10-1, dr-gyux-
quu, ssr6pocr,r, Aucnep-

cHoHHbril aHarH3

B

l5
15

20

3,5140
6,5175
5, 5/65
6,0170

r ,5/ i5
2,0120
2 ,0 20

2,0120

0,5/8
r,oi 13

1,0112
1,0/ 15

* B cxo6xax yxasauo rrHcro BcnbruIeK, npoaHaJlu3t{poBanHblx MeroAaMl Ar- n dr'$ynxuufr,
* * Orpaunuenufl orHogrrct K BcnJIecKaM,

++* CreBa or Kocofi qeprbr orpaHr.rqeililn Ntfl peAKrrx BcnJIecKoB, cnpaBa-Ans nJIaBHbIx @nyrryaqufi. ,(,oue-
puTerbHat Beporruocrb Bcex orpaHuqeHufi oKono 99%.

BcrrbrueK B ux olrr.rqecKoM HsJIyqeHLIH npeo6raAaeT HenpepblBHaf 3MHccafl 1231.
tr4ueHso sAecb Mox<Ho olKa,u,arb o6uapyxeHue oQSeKroB HererJloBoro I,I3ryqeH[fl.
K coxaresulo, IroKa3are,'Iu uBera U-B w B-7 HenpepblBHoto I'I3ryqeHlzfl TaKo-
BbI, I{TO OHO NONAAACT B O6JIACTb ,U.BYUBETHOfI AHAIPAMMbI (U-8, B-V),IAC JIOKA.

Jrr.rsyroTcfl l4sdlyqeHHf pasHoro xapaKrepa, TaK qro Kod'IopLiMeTplMecKlle Ha6rlo,u,e-
HHfl He [O3BoJrflror oAHo3HaqHo OnpeAe,'II.Irb npHpoAy raKofi 3MI]ccHH [24]. 3r<cue-
pr4MeHr MAHVlfl Aaer Bo3MoxHocrb HoBoro noAxoAa B orori AllarHocrullecKori sa-

Aaqe.
Paccuorpenue r{puBbrx 6.necxa BcrrbrrueK, garr[caHHr,Ix Ha MarHuTHy]o JIeHTy,

NO3BO,II'IJIO HAM OTO6PATb 65 BCTIbIIIIEK C YBCPCHHO 3APCTITCTPI4POBAHHOI? QASOft
BO3tOpaHHfl. ,[,na raxux co6blTr.rfi MbI onpeAe,lHr'II{ npoAoJI}K].ITerrIbHoCTI.I [epeAHI.IX

$pouros, T. e. AJruTe,rrbHocrr4 Torl Sa3br Bo3ropaHprfl BCnbIuKIr, B TeueHHe Koropoft
npoHcxoAHr HapacTaHrze 6necxa c MaKCHMad'rbHofi H MaJIO MeHrrroqeficfl cKopocTblo;
rIpH STOM I4CKJIIOqaJIplCr, Ha6JIlOAaBUI,IeCf B CaMOM HarlaJre HeKOTOpbIx- BCTIbIIIeK
rrJraBHbre noAbeMbr flpKocru, Koropbre, KaK rroKa3aru Eonn u Mo$Qerr [23], o6yc-
JToBJIeHbI U3fi yqeHHeM B 3Mr,rCClIOHHbrx JIIZHHfl X.

llonyueuurre or{eHKlr BpeMeur,r 6ucrporo BogropaHl{fl BcrrblrueK [oKaga.III], tITo

Ha xax4oli HS rlerblpex rrHTeHCr.rBHo Hcc,rreAoBaBuuxcff HaMvr BcrrblxuBalou[x gBe3A

6u.ilo saperucrplrpoBaHo no oA-
HOri BcnbrrxKe c AJrHTe,'rbHocTbro
nepeAHero $poura MeHee I c.
Ha puc. 6-9 AaHbr Kpr.rBbre
6recxa orux BcrrbrrxeK: Wolf
424 19.03.83 r. UT 1958, Y577
Mon 23.12.82 r. UT 2204, W
Cet lB.l2.B4 r. UT lB09 u CN
Leo 19.01.85 r. UT 0303. Pra-
cyHKr4 rroKaSbIBaroT, qTo Bo
BCeX 3TrZX BCITbITXKaX BpeMfl
Hap acTaHr.rfl 6necxa onpeAeJreH-
Ho npeBbrruaer 0,1 c H cocras-
.nrer 0,3-0,8 c.

C 4pyrort cropoHbr, B paM-
Kax Te[JIoBoft rasoArauaMuqec-
xofi MoAeJrlr Bcrrbrrxer( sBe3A
rana UV Kura [25, lJ uzua-
MaJIbHafl rrpoAoJIxI,tTer'ibHocTb

Puc. 7. Kplrrax 6lecxa 6r,rcrpor?
Bcnbrrilxlr Y577 Mon 23.12.82 UT
2204, nocrpoeHHa, c oxHorr 0,01 c
(a) u crraxerrHafl no I I oxnar,.r (6),
B 

- 
HOpMr.tpoBaHHbre HeBfl3xr.i
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Z
nepeAHero Sponra BcnbrIuKI.I c
TOqHOCTbIO AO MHOXLITens 2-3
onpeAe,,rfercfl BpeMeHeM nepe-
MeuleHufl QpoHra y4apuoii aor-
Hbr Ha paccrofHHe rlopfAKa
Bbrcorbr o4uopoguoii aruoc$e-
pbl B ee 6o,ree n.noruble cJIoH

lBl:

l'i, t*in: V.,/Mg,
Ill;,

(6)

ile 7, - cxopocrr 3ByKa B

HeBosMyqeHsoii uuxneft xPo-
naocQepe, M - qucno Maxa u
g - ycKopeHlle CI,IJIbI rr}Kecrll
Ha noBepxHocrla gBe3Art. Ans
xpouocQep Kpacublx KapJILII(o-
Bbrx 3Be3A 7":B xu/c. 9uc.no
Maxa s ynapuofi BoJIHe, Bo3-
6yxAarouleii orirnrlecKylo Bc-
nbrtxKy, corJlacHo Il] ne Moxe'I
npeBocxo,qurr 30. I4cno,nrsya
3TA OIICHKI-T H TIPI{BEACHHbIE B

o6sope Polon6 [26] suaqeHlas
ycKopeHlIfl CI.IJIbI TflXeCTI'I Ha

[oBepxHocrH II3yqeHHbIx HaMH

3Be3.4, MLr BbIr{HCJIHJIH Teope-
Tr.rqecKlze MI4HLIMaJIbHbIe tIpO-

AOJTXI4TeJIbHOCTH HapaCTaHHf
6recra BcIIbIrIreK H collocra-
Bt4JtLl HX C npOAOJIIKI.ITeJIb HOCrfl -

Mi.{ cTa.u,HI.I KpyTOlO noA'beMa
6necra nepequc,'IeHHblx Bbttl.Ie

6ucrprrx BcIIbI[IeK, gapetucT-
pr.ipoBaHHbrx ua ETA, u 6ucr-
poft BCnbIuKIz EV Lac
24.02.84 r. UT 1703, saperucr-
pupoaauHoii Ha acrpoQtz3l.Iqec-
xori craH[HH <Acrpou> 1271
(puc. l0). PHcyuox noKasblBaer,
qro 3rpr ua6"rro4aeurte [poAo,'I-
xr{TeJrbHocru AocraroqHo 6.[us-
KLr I( TeOperHr{ecKHM npeAeab-
HbIM Bed'I[iqI,IHaM, HO HH B O,II,HOM

c,'Iyqae He oKa3bIBaIOTCfl MeHb-

rxe grl,tx npeAeJIb Hbtx sHaq euLfi .

Taxl.tvr o6pasou, paccMor-
peHr{e Mr4H}IMaJIbHbIx npoAo,'I-
>xr.rTe,rrbHocrefi Hap acrauws 6ne-
cKa BCrrbIUeK He Aaer Yxasaultfi
Ha Ha6,rrc4eutaa nPoas.neuaft
HeT€IL'IOBbIX MeXaHI'l3MOB H3l'Iy-
rreHur Aa>Ke Ha cauofi paHHett
craI.uT pa3BI,lTI4fl Caltstx 6rtcr-
pbrx Bcnbrrxel(, Ho colJlacyeTcf
c BbrBoAaMI,t renrosofi la3oAI4-
HaMr.{,{ecxofi MoAeJIH.

OqeHn 6ucrpr,le BcnbtIIr-
KH sBe3,[ rl,Ina UV Kura.
Ha rpacnutx KapJIHKoBbIx 3Be3-

/

/:46t,1

Puc. 8. Kpunaa 6.recra 6ucrpoii Bcrrburrxr.r UV Cet
18.12.84 UT 1809, flocrpoerrHas c oKHoM 0,01 c (a) u
cr,raxeHHafl no l1 oxrrarr (6), a - rropr\rlrpoBaHHbre
HCBg3XI.I
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Puc. 9. Kpuraa 6necra 6slc,poft BcubtIrIKI4 CN Leo l9
01.85 UT-0303, nocrpoeHHafl c oxnor'l 0,01 c (a) u
crJraxeHHafi IIo l1 orualt (6), e - HopMl'IpoBaHHbIe
HEBg3KI,I



AAX HCOAHOKPATHO PETIZCTPI4POBA./I}ICb .OqCHb 6UCTPUE BCNJICCKI,I flPKOCTTI C
no,rHori np_oAoJrxr4reJrbHocrbro lo2-3 c. Hecxo.rrro raKj.ix co6urufi ue4aauo 6r,r.rru
orlzcaHbr L{aerxonulr n Ap. [28] H 3a.rrHquor{ u Toel,racflHoM [2g]. i; &.;;;;;;;:
crBo, qTo nperraeHu6e pa3perxeHr.ie B TpaAlrlrr4oHHbrx narpyJrbHbrx ua6,trc4euurx co
craHAapTHbrMH Qoroe.nexrpuqecKHMr.i Qorouerpanai{ cpaBHHMo c xapaKrepHbrM
BpeMeHeM TaKrzx BcrrblrueK, He rrosBo/,rflJro cr{o,/rbKo-Hu6yar no4po6uo t ic,re4onarr
3TI'I flBJIeHIlfl, a HHolAa Aaxe cTaBI{ro rIoA coMHeH}Ie ux pear'rbHocrb.

flpu narpyJrbHbrx Ha6,rrc4eHnrx c acrp^oQrury..5q,i 
"rrrur, <cAcrpou>, npo_

BoAuBrxr'rxcfl c BpeMeHHbrM pa3perrreHuenr 0,61 c,24.02.84 r. 6sr"na saperr4crpHpoBa_
Ha ynoMl{HaBlxaflcfl Bbllxe cLIJIbHafl Bclblrxra EV Lac. n/iaNcaiuyna 6necna'aroi;l
BCItbrrxI{H 6tr,t 4ocriarHyT Ha nepBoM >Ke KaApe re,reMerpu[, a noo6qe ero co6trrue
6sr.no gauetso JIHrxb Ha rreTbrpex nocJleAOBare,rrbHbrx xrairr. c,re40nare"nbHo, BpeMfl
ro,rrHoro saryxalHl/,tl srofi scnum__xu^He rrpeBocxoAr.l,'ro 2,4 c. flrpo16nxar"roro"ro
:fly^x^aHwn 6r,rcrpnx BcrrbrrrreK UV cet 18.12.84 r. UT l80g u cN Leo lg.0l.B5;.ur 0303, Baperr4crpupoBauHbrx ua ETA, He npeBocxo +una l,s w 2-8. 

"oor".r"r-BEHHO.

Taxzlt o6pason, He noAJlextzT coMHeHr.rrc, rITo cpeAu Bcnbr[Ier( snes4 rura UVI(ura acrpevalorcfl BecbMa cKoporerrHEre co6r,rrlzfl, noropra arryrra, B orrrr4qecKoM
AIrana3oHe 3a HecI(oJIbKo ceKyHA. Paccntorpuu oror 3KCnepr.iMeHraJrbHbrft pesy.rrlrar
nogpo6uee.

I(ax usaecrHo, TIoIbITKLI npeACTaBHrb Kpr4Bt,re 6,recxa Bcrrbruen B paMKax r{HCro
peJIaKCaUHOHHO|O npoqecca nocJle M|HOBeHHOTO BbrAeJleHrzfl 3Heptli14 B caMoM HaqaJre
BCIIF,ITIIKH He AaJIV rIoJIo)KI'iTeJIr,HbIx pe3yJlbraroe [30] . Ho sra nonrrrxa oTHocr.id,racb
K AOBOJIbHO npOAo,'IxuleJIbHbIM BCIIbIIIIKaM C xapaKTepHbrM BpeMeHeM garyxaHr.rf
IIOPgAKA ACCSTKA MI,IHYT, H HE,'Ibsfl I'ICKJIIOTIHTF,, qTO B CTYqAC CAM6IX 6UCrPrri BCN6I.
IxeK MbI AeficTBurerbHo HMeeM AeJIo c oAHoKparHbrM BbrAeJreHHeM oHeprgr{ r{ ee ro-
cJleAyroqefi Ar{cculaq}reft. llocro.rrxy npo40,,rxrzreJrbHocrb $asrr saryxaHHf Aaxey caMbrx 6ucrpr'tx..scrrbrueK npenrrruaer 0,1-l c, MoxHo_yru'"prr.4uru, qro onpeAe-
JIrloIIIaMll Ha aroft Qase aenxrcTcr rerIJIoBbIe npoqeccbr [B]. Ceroairnruu1;.fr rbope-
rta'Iecxllll ypoBeH[, noHI'IMaHI,Ifl 3Be3AHsIX BcrrbrrrreK eude He rio3BoJrfler yKa3arb KoH-xperHulli MexaHH3M, orBercTBeHHtIit sa cnaA 6necxa [ocJre lraxcuuyryra. Teu ue
MCHEE flCHO, IITO XAPAKTCPHOC BPCMfl ,rrc6OrO H3 TAKI,IX ilPOqCCCOB AOJDKHO 6S11I HC
oo/'lbIUe ArIzTeJIbHocr.u $asrt 3aryxaHafl BcrrbrrrrKr.r. 3ro o6crosreabcrBo rro3BoJrfler
oueHHTb 3JIeKTpoHHyIo nJlorHocTb B H3Jryqarorqeft rrJra3Me BcrrbrrrrKr.r. Tax, ec,ru
BCI]bIIIIKH M],IHIIMAJIbHOI? NPOAONXHTCJIbHOCTH OrtTHiICCKIl TOHKH, TO BPCMfl B6ICBC-qHBaHUrl Uarperofi sa QpoHrou yaapnofi BO,yrHbr nd'ra3Mbr onpeAeJrrercq BpeMeHeMpexotr6uuaquu:

tr"*:7lC (T 
")n",

rAe C(7") - xoa$$raqueHr peKoM6zuaqua H fl" - 3JreKrpoHHafl
cxoJlbKy tp"*ltrnuaux I c, ro npH aJIeKTpoHHoft reiraneparype I,:
CM

n")2.1012 ctrt-8.

(7)

IIJ'IOTHOCTb. NO-
10000 K no"rryua-

(8)
Ho cor.racuo rr.rApoA,Ha[rNrrecxofi MoAeJrH BCr]brr.rKH l2bl za yKasaHHbre Bpe-

MeHa I4AyIIIafl BHI',ls yl.apH.afl BOJIHa npoxoAt4T HeCKOJIbKO AeCflTKOB cBor.rx roJI-IIIIIH. TaK rITo gJIeKTpoHHafl IrJlorHocrb Bo BcnbrlxKe nr76.l01s cM-s.3ra oqeuxa SgfJrgcyerc.fl -c. 
peoyJrbraraMu cneKTpocKorurrecKoro aHaJrusa BcnbrrrreK

3BBA rHna uv Kura [30] rz MareMarilqecKoro Mo.(eJrr..rpoBaHufl raKux npoqeccoB
1251.

Kor,qa oflTl{qecKaff ToJILqHHa IIJIa3MsI Bc[bIrr]KrI BeJILIKa, H3flyqeHue BcnblrrrKr{
AoJIxHo 6urr uepnoreJlbHblM. Ecnu npene6pe,rs orK JroHeHr.rfl *, * ruo""pMurrHocrr,r
BHyTpI{ I'Isflyqalolllero o6tervra ABllxyqerocfl raga, To BbIcBeqHBaHr,re ganaca TenJro-nofi euepruu B groM cfiyqae onncsrgiercs ypaBHeHr.reM

$wnro - - sra, (e)

tn:e n - noJrHas nJrorHocTb BbrcBeqHBaroqerocfl.BeqecrBa, ? - ero reMnepaTypaul-reoMeTpI,IqecKaffToJIIIluua.I4urerpupya(9),;dF;*

-r_/ I 1\-r3o,"'- \T-v7 1 -r . (lo)
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Pxc. 10, Cpanneuue AJlllrerbl{ocrll Ha6lrc'
AaeMbIx nepennux $pouror 6r,lcrpux Bcflbl-

IxeX I-I TeOpeTHqeCKHX npeAeJIbHO IYIaJIbIX

BpeMeH BO3lopaHuq BcnblIIIeK B paMKax ra3o-

AHHaMgqecKofi uoAenu

AJq BcnbIuKH EV Lac oq,eIIeH rHub BepxHuil npe-

Aefl Tsa6l

Puc, 11. lucT orpataua pacnpeAer'IeHIrA l.JtA-
rerruocreti nepeAHHx $poHroa ,ns Bcnbllxex

f[o4 Hasnauueu 3Be3AbI yKa3auo qHcno BcTIHUeK

4/

oo

o

$
o

1n

''\
r23
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/ /-2

Puc. 12. 3Hepreruuecx[e cneKTpbl Bcnbllrrex

flpxuue JrHHl.rH coorBercrayrcr na6angenHrM c rorecKonaMB yMepeHHbrx pasMepoB, KpyxKIr - BclrbluKar{, Sape-

rr{crpHpoBaHHbru Ha ETA

EcnIa sa l{l c nponcxoAl{r ocrbIBaHLIe ot 7:8500 K - raras oueHKa reMne-
paTypbl IIepHoTeIbHoro I,I3TyIIeHHg BcnbIIxCK CJICAYCT I,I3 HA6JIIOACHHiI MOXHAqKOTO

il 3il-pllua igtl - Ao, cKaxeM, 7:5000 K, ro quc.no aroMoB B croJl6e eAI'IHI'ItIHoro
ceqeHHfl AoJIxHo cocraBJlfrb

nl<2.1023 cM-z.

Ir'olf

.q-\

\'
1

(11)

HanoiraHItu, qro cotJIaCHo lpHHHHy u Co6o.neny [32] xo;ropuMerpl'IqecKne H

cneKTpoQoToMerpr.lqecKHe oco6eHHocTH CHJIbHbIx BcnbllueK MoryT 6slrl npe4cras-
JIeHbI I,IBJIyqeHI4eM oIlrLIqecKH IIJIorHoro ra3a, KorAa BeJII4qI'lHa noBepxHocTHoft rlror-
HOCTI'I SAKJIIOI{CHA B AI,IANA3OHC 3HAI{EHI4fi OT 1021 AO 1024 CM-2.

V,4on.nernopi.ITeJIbHoe CoUIac?te HafiAeHHbIx HaMH orpaHI'IqeHHft ,U,JIfl napaMeTpoB

BCnbIIXeK c orIeHKaMH cooTBeTcTBytouIHX BeJIIlq14 H, [OJIyqeHHblMI'I paHee v3 aHailHSa

Ha6rroAeHuft H MoAeJIbHbIX pacqer6B, AeJIaeT BeCbMa npaBAOnOAO6uO[ runoresy
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o ToM, rITo BpeMfl xHSHH caMbrx Koporr{I{x Bcrrbr[reK sBe3A T]Ina UV Kelra onpe,qe-
Jlflercfl TenJIoBbIMLI peJIaKCaUUOHHbTMLt npoqeccaMll B HatpeToM taSe BcnbrirrKlz.
C,re4onareabHo, pffiy.[brarEl Haui{x ua6,rro4euur1 ne laroi ocHonasiafi oxr.rAarb,tlro Ha sTux 3BesAax MotyT npoacxoAr{rb cyllecrBeHHo 6o,nee cKoporerrHbre
orITIlrIecKI,Ie BcrrbrrilKH, T. e. BCIIbIII]KT.I C XapaKTepHbIM BpeMeHeM 3aMerHC MeHb_
rue 0,1-l c.

3.2. Crargcruqecxue cnoficrsa BcflbrlrreK

Cratuctuxa BpeMeH BoBtopaHI,Ifl BcrrbrlrleK. Kax yNe ynoMrzHaJroct, 4nx 6b
BCnblIrIeK c yBepeHHo 3apetucrplaposauuoft Qasori BostopaHr.rfl Mbr onpeAeJrr1Jtw IJrLt-
reJrbHocrr.r nepeAHr.rx ppoHron. Pacnpe4e"reHr.rfl Bcrlr,rueK rio 3roMy napaMerpy npeA-
craBJIeHbI Ha pI,Ic. l1 . PiacyuoK IIoKa3bIBaer, qro B rroAaBJrflrorqeru- 6o,rrutrzHbrse
c,'IyqaeB AJIHT€JIbHocTH nepeAHlzx SpoHron Bcrrbrrrrer( He npeBbrrxarcr 10 c, rrpHqeM
B pacnpeAeJreHl{flx HaMerraeTc, MaKcr.rMyM ua 2-3 c-, oco6euuo xopouo sa,\aerHrrfi
Ha cyMMapHoft rzcror-p_auue. Pasee oAr.{H r.r3 uac [33], aHailkst4pyfl Kpr.rBbre 6,recxa
ol{o,'lo 200 ecnlruex UV Cet, s.aperrlcrpI,IpoBaHHbrx Halpasuuxire;lecKorrax c BpeMeH-
Hrjrna paspeureHneM He ,lyqme I c, uaue,r, rITo Mar(cIzMyM B pacnpeAeJreHulz Bcrrbr[reK
IIo npoAoJrxr.rreJrbHocrr{ Bo3ropaHHf naAae.r. Ha 20-30 c. cTo,rr cyxlecrBeHHoe
pa3,'rr4rrHe B I]oJIO>KeHI{flX MaKCLrMynAoe o6yc,rloBJreHo, nO-BHAprMoMy, xyArxnM Bpe-
ueHs(tlt pa3pemeHlleM [pexHi.Ix ua6,rrc4euuii n reu o6croflTer'rr,crBoM, rrro B yKa-
3aHHOM aHaJIH3e paccMarpLIBaJIOcb iroJrHoe BpeMfl BOsrOpaHufl Bcrrb[ueK, a He roJrb-
Ko ax Kpyrbre nepeAHlre $pouru.

Bslqucnesrx NoeQQLtqr{eHroB Koppe,'rruru A,;rfl BcnbrueNybzT Mon a wolf
424 (23 u 20 co6Hrrfi cooraercrneHuoi-rMexAy AdrrareJrbHocrblo repeAHero $poura
I'I CBeTHMocTbIo BcnbIIrII(LI B MaKc[Myrrae 6,necxa 14 MexAy Ar'rlrTeJrbHocTbro nepeAHeto
$poHra I{ noJIHbIM H3ryqeHLIeM BcnbrirrKrz ue o6napyxa"[a sHarlrilasIx xoppe.naqaft
MexAy 3TI{MI'I npeueuHdtlua H 3Hepterl{qecKuMH napaMeTpaMIa BcflbllrreK. Aua,roriaq-
uufi pesynrrar 6u"n ro,ryrreH paHee [33] no HeoAHopoAHuru nu6opxr* 

".no,."nHCCKOJIbKHX B. 3.
SueprernuecKue crIeKTpbI BcnbIIIIeK. O4ua r.{3 ocHoBHbrx craracrr4qecKlrx xapaK-

TepHCTHK BCIIbIIrIeqHofi axr[sHocra SBesATLI[a UV Kura - oHeprerr4qecxuri c.r6pp
BCIIbIIUeK: saBHcllMocrs cpe4uell qacToTbl BcrrbrrrreK, B xoAe Koropbrx nsnyuaercn
onpeAeJreHHafl sHeprr{fl, or BeJruqHssr aroft sHepr[]r. !,lx ynaeHr,[reH[fl eQQexra
orpaHHqexHofi osr6opxa o6H,rHo paccMarpr.rBalor r.rHrerpa.rlHsrii, a ue ausip'epeu-
uuanlultft..crleKrp, r. e. crarucrul{ecKyro 3aBucrzMocrs ipe4ueri qr"rorrr'"i,io-"r<
c sHepraeri, npeBbrruarcxrefi uexoropuft yponent, or BeJrzq14 Hbr Sroro ypoaHq. Kax
lor{a3aJrH MHOtOq[c,]eHHbre HccJre4onauua (cu., Hanpr.rMep, o6sop E6pHa [341,pa6orylepur6epra u Illaxoscxoir Il9l rro B. 3. B oKpecrHocrsx Conilua *r."n.4oi
BaHLIe Koporuua H KpacHo_6a6qesa [35] no B. 3. B 3BeBAHbrx cKorrr'reHuflx), saeaSlz-
Mocrb erotf rax nasHsaelloft HaKoIIJIeHHofi qacromr BcrrbrrrreK or 3Hepturr i olnactu
He cJIHIxKoM cla6stx BCIIbIITIeK Moxer 6stru annpoKcr.rMupoBaHa cr-eneHuorl $yHr-quefi

"i1r>e,;"cr;n. (12)
B o6.rracru BCnbIIITeK Ma.IIbIx 3Hepi'r.ift qHCJro perrzcrpr{pyeuux co6urari pesr<o yMeHb-
IxaeTCr orHoclzreJlbHo Be,rraqprH, oxHAaeMbrx IIp]r oKCTpalo,'rflL\un (12).3ror <sa-
BaJr) SHeprerr.rqecKoro cneKTpa o6yc_noeleH, rro-BHAHMOMy, HerroJrHoror? 4aHHstxus-sa ua6nrcgarenruofi cenexuau [36].

Ha pzc. 12 npe4cranr'IeHbl 3HepreruqecKrre cneKTpbr BcrrbrueK rrerbrpex B. 3.,
riocTpoeHHbre rIO Harx[M ua6.trc4euuana Ha BTA. ,I[,.rra olpe4e,ireHHfl noJrHbrx SHep_ruii uenyueHun (s lo.uoce U) ncnrnueK rro r.{x gKBr.rBa.rreHTHbrM npoAoJrxLrreJrbHocTflMP usI ucnoJIb3oBaJII4 AaHHbIe o BHAIIMrIX 3BegAHLIx BeJILITIHHax H IrapaJIJraKCax,
npHBeAeHHbIe B cBoAKe llerrepceHa [37]. Ilprnarre rruHLrrl ua rpaQuxai 

"oor"erc.-ByIOT yIIaCTKaM SHeprerlzqecKHx crreKTpoB BCfrbIIUeK, paclod'IoxeHHbrM Bbr[Ie HSJIO-
MoB, 3TI{ c[eKTpbI 6u"tu locrpoeHbl no paHee BbrrroJrHeHHbrM naTpyJrbHsru sa6.nrcAe-
HrzfM paccMarpriBaeMbrx anes4 [19J. conocraBr.lM coorBercrBy]oure napbr raKgx
crreKTpoB.

.II,na eHeprerl4rlecl(ux cneKrpa Bcrrbrrrrer( Y577 Mon ocHoBaHbr ua au6opxax
cpaRHkMOrO O6renaa Ir, KaK noKaSbrBaer puc.12, BecbMa cxoAHbr: 6nusxwrr"p.r,
MaKCHMaJIT,HbIX SapelHcTpHpOBaHHbIX BCIIbIIUeK H npaKTr.rqeCKH cOBrraAaeT HaKJroH
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.IILIHefiHbIx qacreri cIreKTpoB, T. e. BeJII4I{HHbI cneKrpaJlbHblx HHAeKCoB p' C4nur
oAHOTO CneKrpa orHocl.ITeJIbHo Apyloro ro ocu a6cuucc o3HaqaeT, r{To B Haulrx
HadlrroryeHuflx cpeAHlle qacroTbl BCIIbIIileK 6ulu npunaepHo BABoe Hl'lxe, qeM B Ha-

6nrcAenHsx KyHxena [14).
SueprernuecKrrri crreKrp BcnbrueK Woli 424, nocrpoeHHblii paHee no Ha6JIIoAe-

uuauMoQserra [17], ocHoBaH uanrt6opxe, BABoeuesluefi Hauel2, fi ero napaMeTpbl
orrpeAeJrflrorcr BecbMa HeyBepeHHo. Teu ue MeHee puc. 12 no3BoJlfler KoHCTarLIpo-

Barb AocTaroirHoe cxoACTBo AByx 3HeprerHr{ecKHx cneKTpoB BCIIbIITIeK 3Toft 3Be3Abl,

Ho e 2-3 pa3a MeHbrxyrc cpeAHroro qacrory Bcrrbr[reK Bo BpeMr ua6.rlrc4eHufi Ha

ETA; Aofi,'r u Ear,rrep [38] raxxe o6uapyxu,'lr{ cyurecrBeHso 6olee HusKLli4 ypoBeHb
BcnbrrxerrHoii axrusHocru Wolf 424, ueNr ror, tlro 6rt,r saQizrcupoBaH MoQQerroirl.

SHepreruuecxufi cnerrp BCIIbIueK UV Cet 6sln nocrpoeH paHee no o6urupuofi,
Ho BecbMa HeoAHopoAHoft coaorynsocru ua6nroAareJlbHblx AaHHbIx. Telt ue MeHee

Harrra He6oJltruax nu6opKa Aaila gHeprerllqecrufi cnexrp, xoropslil xopouo (Cula-

Baercfl) c npexHLIM. C.ne4yer 3aMerHTb, qro MbI He BKJIIoqaJIH B 3Jy crarllcraKy ca-

Mylo MorrlHylo r4s 3aperacrpupoBaHHbrx na ETA BcIIbIITIeK UV Cet - BcIIsIIU_Ky

lFl .12.84 r. UT 1607, nocronbKy AJIfl Hee oueHeH JII4ITIb Hlz>xHuft npe4e.n P. em
BcrrbrrrrKa rBJrflercfl o4uoil us r\aouHerixrux cpe,qu BCIIbTIxeK gtoli seesALI, o6uapyxeH-
HbrX 3a MHOrI{e AeCflTKIl qacoB Ha6JIIOAeHLIft, H He MoxeT 6ltrr XapaxrepnOfi 4.nA

cpaBHrzreJrbHo KoporKoro BpeMeHH narpyJlupoBaslzs aroft 3BeSAbI ua ETA.
Harua rn6opxa BCIIbIueK CN Leo roxe HeBeJIHKa LI roxe xopouo [poAoJlxaeT

gHeprerlrqecKlIfi CneKTp BCnbIueK, nocrpo_eHHttfi pauee Als eroft 3Be3AbI IIO Ha-

6rrcAeHrqN{ Kyuxe.nx Ll4l z MoQQerra [201.
CyuecrneuHo, rrro caMbre 6r,rcrpsre BcrrblruKll UV Cet u CN Leo, 3aperllcrpl{-

poBaHHbre Ha ETA, xapaKTepr.rgylorcfl croJlb Mar'IbIMH Be,'IHr{HH ZMLL E u, Ao Koropblx
paHee npOCJIeAHTb 3HepreTIzqeCKI'Ie CleKTpbI BCIibI[IeK He yAaBar'Iocb'- 

O mnunuaJlbHbrx gHepnnsx gBeBAHbrx BcnbrllreK. IIpu paccrraorpeHlzlt BCIIbIUeq-
Hofr aKruBHocrrl 3Be3A runa UV Kura oco6uft uHrepec npe,{craBJlttlor npeAeJIbHo
C.NA6SIE BCTIbITXKI,I.

Kax y>r<e ynoMuHaJrocb, cpeAr.r BcirbrueK Ha KpacHblx KapJlttKax BcTpeqalorcr
co6ltrlzq, rua 2-4 nopflAKa Be,'I[r{I4Hbr 6olee uoquble, qeM caMble cHJIt,HbIe BCI]bttuKlI

Ha Co,rsqe. HO saxuo 3Harb, CABLIHyT JILI B UeJIoM AHana3oH eueprufi Bcnbllxel( Ha
gBe3Aax s o6racrt 6o.rltruzx aueprzfi r.Ir'ru oror ALIana3oH Ha 3BesAax cyxlecrBeuHo
rrrl{pe, qeM HaCo,ruqe, L{ AoCrLitaer suaqeHHfi Eon,-1026 : 1027 3pr, CooTBerCrBylo-
u1l.rx co.nHeuHstrra cy6ncnbruKaM. 3Aecr yMecrHo HarroMHLITb, rITo aKTLIBHbIe o6.nacru
eoo6ule r4 MarHHTHbre rroJrfl c HanprxeHHocrblo s 2-3 Klc s qacrHocrll 3aHI{MarcT

Ha B.3. topa3Ao 6ontuyro AoJIrc noBepxHocrr, qeM Ha Co.nuUe [39, 40] LI B 3rl4x
gBe3AHbrx aKrHBHbIx o6,racrsx (yIIaKoBKa) aKTLIBHbIx CTpyI(Typ 6onee il.IIoTHaf ,

rreM Ha Co,rHue [41]. OnzcagHbre Br,rue 3HeprerllqecKue cneKrptt scnttuex a6co-
JrroTHo uapl6o.nee cna6slx 3Be3A THna UV Kura, rAe yAaercfl o6uapyxurb H caMLIe

cna6rte 3Be3AHbIe BCrrbItrIKH, [oKaBbIBaIor, qro raKI,Ie BCrbItxK].I Ha 3Be3Aax AocTa-
TotrHo 6nuzxu no 3HeptttrM K HaH6oJIee gla6slu BC[bIuKaM ua Conuqe.

!,a.rree, ecJrH BocrroJrb3oBarbcfl coorHoueHueu (12) AJIfl BbIqHc,IIeHI{r noJIHbIx

3HepteTHqeCKIix nOTepL B. 3. Ha It3IyqeHue BCIIbIIIIeK, ro o6uapyxLIBaeTCfl, r{To

ana p;l LlHrerparl

( l3)

pacxoAr,rTcfl npu E.,n -+0. A.ns B. 3. Hr4BKoft ceeruvlocrl{ cneKTpanrsstft HHAeI(c

Aeficrnurenr,Ho Uecxo,nsKo npeBbltxaeT gAHHHIIy, Ia yKa3aHHmft QOpualluufi pe-

3yJrbTaT o3Hallaer, qro eCnu E5in ,[,OCTarOqHO MaJIa, a 3KCTpanOJIflqHx (12) rc
TaKr{x cna6ux BCIIbrueK cnpaBeAJILIBa, To I,tMeHHo c.na6tte BcribltxK?l ,u,oJI)KHbI coAep-
xarl 66.nturyrc qacrb rroJrHbrx 3HeprerraqecKlzx norepb 3Be3AbI Ha H3d'IyrIeHI{e BCnbI-

urex. O,{esI,rAHa BaxHocrb srax oqeHoK ,qJrfl noHnMawus o6t\eft aHeprerl{Kl{ BCIrI-
ureqsori aKTI4BH6STLI 3Be3A, a HeAaBHo oHu npuo6peJlu H BIIoJIHe KoHKpeTHoe [p]I-
JIO)KCHI;IC.

Aeno s roM, rrro cnepBa 6sula o6uapyxeHa 6rusocrl MoxlHocrll noJlHoro H3JIy-
qeHllf 3Be3AHIIX KopoH B MflrKoM peHTIeHoBcKoM I'l3.IyqeHuu K ycpeAuennofi no
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BpeMeHI.{ MourHocrH onrr4qecKoro r.t3,rryqeHr4fl sBesAHbrx Bcrrbi1rreK [19, 38j, a 3areM
6u.la uafi4eHa I'I TecHafl BpeMeHH6fl Kopper'rflqlrr BCrrbi[reK MrrKoro peHTreHoBcKoro
HS,'Iyr{eHHfl Iz BCnd'IecKoB B tlr4HrlLl Hrl42l.IIpu o6cyxAeHzLt3rrzx gr(crrepaMeHTa"rrb-
HbIX P$YJIbTATOB 6bIJIA BbIABHHYTA HACfl O HCNOCPEACTBCHHOM HAIPCBC KOPOH 3BC3A-
HbIMH BCIIbIIIKaMI'I, ilpuqeM CKJIaALIBaeTCfl MHeHIie, qTO raxOri HatpeB AOJIXHbt npo-
I,ISBOAHTb CAMbIC C,TA6STC BCIIsIIIIK}I, KOTOPrIC HE PCIHCTPI]PY}OTCr LIHAI4BHLYAJIbHO,
Ho IIoJIHaf sHeprl'rf Koropblx AoJIxHa 6ttrt cpasHI4[,ra c cyMMapuofi eueprue[r canr-
Hblx, pelHCTpt4pyeMblx orAeJIbHo BCIIbIIxeK. Bonpoc o BosMoxHocTH cTo,rb 6o.nsuroro
3HCP-IOCOACP>KAHU'I B MI,IKPOBCIIbIIIIKAX MOXHO PACCMOTPCTb C ABYX CTOPOH.

C o4uofi.cropoHbr, ec,ru nocryJrr.rpoBarb, rrro gHeprerwqecNutr inexrp Lcnrrurex
IlMeeT sug(12) c rocroflHHbtM crleKrpar'IbHbrM HHAeKCoM Brr,rrorb Ao BcnbrueK Mr.rHH-
nalluoil oHeprllla, ro, rrocKoJrbNy p=1,

h (E) dE x const. 1g!(E.u*/8,1,,), (14)

r. e. paBHble n norapuQuuqecxoli txt{ar'Ie I4HrepBa,'rbr eueprurt coAepxar oAHHaKo-
Bylo cyMMapHyIo 3Heplulo BclbI[eK. C.ne4oeare.nbHo, ec,,rH LrHAt4BHAyalrbHbre Bcribrrr]-
KLI petrcrpr.{pyrorcfl B AraanaeoHe or l0B2-84 Ao l0zz 3pt, ro, ,rto6sr Co4epxarr cpae_
HHMyIo noJlxyrc 3Heplarc, MI'IKpoBCIIbIIIKH AoJIxHbt CyxIecTBoBaTb B AI{a[a3oHeor 1^0'9? Ao 10zo-zz spr. Ho BcrrbrrrrKr4 c eHeprueft 1022 spr-se o6Hapyxanarorcfl Aaxeua Co.nHue.

C gpyroft cropoHbl, cyMMapHyIo aHeprxro Mar(poBcnbrrxeK MoxHo orreHr,rrb He-
nocpeAcrBeHHo c noMotrlblo HaIIr[x Ha6.nrc4eur.tr1 na ETA. !,erlcraare,rbHo, ecJrr.r
BpeMs peJIaKCaqHIz Halperoro Bo BclbruKe ra3a cocraBJrfler HecKoJrbKo ceKyHA, TO
BCe MHKpOBCIIbIITIKH IIe3aBLICI,IMO OT HX SHeptVt4 V. qacToTtl [OrIBJIeHrZfl AOJIXHbT
BHOCI4Tb BKJIA,4 B NCPCMCHHSIfi TOUNOuCHT H3flYqEHIlfl 3BC3,4sI HA 1IHTCPBANAX 1-l0 c. Ha Kpr.rBbrx 6lecr<a seesl V577 Mon, Wolf 424 u IJV Cet rr,rtr uo,a.rr", n"_
6o;llruue yqacrxu, cao6o4uue or cJIeAoB vHAr4Br4AyarbHbrx BCIIbrrxeK, Ir, flo,,rb3yflcb
onHCaHHbIM BbIIXe MeTOAOM aHaJI[3a, oIIeHI,IJrlI OrpaHHr{eHHrr cBepxy Ha oTHocHTeJIb-
HyIo MoulHocrb SToro nepeMeHnoro KoM[oHeHra S; npiz 3ToM npeAnoratarocb, r{ro
oH I{Meer xapaKTep rrJraBHbrx Qnyxryaqufi, r{ro ecrecrBeHno oxuAarb npH cJroxe_
nrzra e^$QerroB_MHorrax Mr.rKpoBcrrbrurex. B p$yJrbrare Mbr noryqlrra S(i-:10 c)(
<0,02+0,03. Ho cor.nacHo AaHHsIM ra6n. 2 u 5 orueceuHafl K rrocrosHsoft cBerHMo-
crH sBe3AbI I'r ycpeAHeHHafl IIo BpeMeHi.r narpyJrr.rpoBaHHfl MorilHocTb HHAVBT{AyaJrb-
Ho 3aperurcTpHpoBaHHbIx BCTIbIIII€K - Be,'IIIIILIHaZPIT 

- cocTaBJrfleT AJIg qerbrpex
B. B. or 0,03 4o 0,06. Cne4oBareJrbHo , :p/f>S.

Taruu o6pasou, cyMMapHar gHeprprfl MrrKpoBcnbrueK gaBeAoMo He [peBbruaer
cyulecrBeHHo cyMMap HyIo sHeplHro Bcrrbr[reK, petHcrp r{pyeMbrx KaK orAeJrbHbre co-
6u'rr.rR, H HarpeB sBesAHbrx KopoH Mr{KpoBcnbruKaMr.r r{e Moxer 6urr 6o.ree iO+.^-
TLI B HbIM, rIeM Halp eB CI{JIb HbIMH BCIbIIIIK aMI,I.

3axlrcqenHe

Kpynuefiuufi 6-lt re,necKoll il H3MepureJrbuurt r<oun.rexc MAHtr4 f. 71anu 11arut
Bo3MoxHocrb npoBecT4 _H-eTpaAIlUHoHHbIe $oronaefpuvecr<r.re na6.nrcAeHHf Bcnbrxr4-
Baloxlt4x 3Be3A rHna UV Kara, B xoAe Koropblx 6itnra saperr{crpupoBaHbr MHorr{e
AecflrKH BcrrbrrrreK c aperr,renHtlM pa3perxeHraeM AO AO.ner? l.luxpoiexyn4rr. 3rn ua_
6nrcgeraa nosBoJruJrrz o6Hapyxufr xn.neHur, KoTopbre HaxoAflrcfl Ha npeAeJre Bo3-
tvtoxHocrefi Kflaccl{IlecKpIx HccJleAonauaft TaK}rx o6reKrog .nu6c, .uuepueHgo HeAo-
9lYnuu AJrrr cKoJrbKo-Hn6y4r no4po6Horo H3yqeHHfl rpaAr{rtHoHHbrMr.r MeroAaMH.
Korzqecrsessuli asa.nas co6panuslx AaHHbrx nos"onrei"4op*yrrpoBar[, cJreAyro-
ulrae BbrBoAbr.

l. Kpasrre 6necxa BcnbtIUeK 3Be3A THna UV Kura He o6napyxuBalor rosxorZ
crpyKTypbr Ha r,rHrepBaJrax MeHee 0,1 C, xoropyro Mo>xHo 6rt,ro 6rl orHecrr.r 3a cr{er
HCTCIIJIOBbIX MCXAHHSMOB TCHCPAqAH ONTHqCCKOIO I.I3TYqCHUfl BCI]bIIIIEK.

2. MwsumaJlbHble apeueuu*e HHrepBa,rrbr 3Har{r.rMbrx sapv,a1ruil 6.necxa cocraB-
"aarcr 0,3-0,8 c u xapaKrepH3yror AJrr.rreJrbHocrb repeAHHx 6porrou "anr."n;3TH BeJIHqHHT,I C0IJIaCyIOTCfl C IIpeACKa3aHI,If MI4 ta3OAtaHaMH.{eCKOfi naOge,nr eCntr-
[reK Ha KpacHbrx KapJU4KOBbrX 3Be3AaX.

Eau*

s
Emin
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3. flpo1o.nxrareJrbHocrb Mr,rHIaMaJrbHbIx rro BpeMeHIr 3HarI[MEIx Aeta.refi B MaKcI,I-
MyMax ra Ha cnaAe KpvBbIx 6necxa saBeAoMo nperuuraer 0,5 c.
' - 4. O6uapyxeHbr saee4une BcnbIIuKI{ c noluofi AJII{reJIbHocrlIo s 2-3 c, BpeMq
saryxat:ar raKrix 6ucrpux BcnbtlxeK ollpeAeJlflercfl, [o-BHAI{MoMy, BpeMeHeM pe-

JraKcaquu Harperoro Bo BcnbIIuKe ra3a.
5. Ha caMbrx cna6nx B.3. yAaaocb saperucrpfipoBarb BcnbrurKu, cpaBHHMbIe no

g Hep reru Ke c coJI Heq Hblrrau cy6r cnuIII K aMI'I.
6. flonyuenHoe orpaHr{rreHr{e Ha cyMMapHyro MoulHocrb MHKpoBcnbIIIIeK IIoKa-

sbrBaer, rrro Hx Bltr4flHne Ha HarpeB sBesAHbIx KopoH AoJIxHo 6utr ne 66aruuu, ueu
eQrpexr cr{JrbHbrx, orAeJIbHo perl{crpl{pyeMblx 3B$AHbIx BcnbIIrIeK.

Mu rny6oxo 6naro.qapHu H. I,I. lllaxoscxofi ga yrorlHeune oHeprerllqecKl,Ix
crreKTpoB BcrrbrrrreK 3Be3A, [OCTpOeHHbrx no npex(HlaM flaTpyJlbsrtlr,t na6nrcAeHHfM,
C. A.- t{exy 

- 3a yqacrue a paspa6orKe nporpaMMbl aHaJIHsa KpIaBbIx 6-.1ec_1a,

C. H. MwrpoHosoft u A. B. Xypasxony - sa IIoMouIr s Ha6nIoAeHI{flx, M. M. Ka-
uosofi, M. A. ,Ilunruaqy ra B. lI. fprzuuuy - ea o6cyxAeHlle roryqeHHblx pe3yJlb-
raroB H H. B. KpacHo6a6qesofi - 3a I{3roroBJIeHIEe unarcopaquft.
Anpenu 1987 r.
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! LK sza.es

nEPEMEHH0CTb BE-3BE3Abr EM UEOEfl.
I, PESYJIbTATbI TIOJI'PHMETPI,IqECKHX HAEJIrcAEHI4frI

B 1985-1986 I'r.
H. X. MnHuxy,nor, A. E, Tapacon

Ha ocrtosaHNu ua6atoletrufi ;tuseliuofi nonrpH3a[uil B cHcreMe UBVRI Be-snesgsr EM
Cep, nnno.rHeltHbtx B 1985-1986 rr. n I(pr,rlrcxofi-acrpoQuauqecxori o6cepnaropurz, ror(a3aHo,qro nuuet)Harl ncJlspH3allHe H3I{eIlflercfl c nep}roAoM 0,BCi6 cyr, Haii.4eHHr,ru paHee no nepeMeg-
Eocru 6recra sBe3.[br. Kpunue I.r3MeHeHr.rfi crelrexH nor,rrpH3aqHu Bo Bcex cneKTpaJrbnbrx

no'iocax uMeIoT ABa lvlaKCI.lMyllra, ua _Qasax 0,0 u 0,5, nplrqeM r\taKCHMyrvr noJrrpr{3auHr.r npHxo-
,(HTcs Ha MIlHI'lMyM 6.necxa 3Be3Abl. !Dopurr KpaBbrx HsMeHeHr.rfi creneHr.i no,[flpH3aul.iH cxo.AHb,Io Bcex cleKrpaJlbHbrx nor'Iocax, H Hx aMrrJrHTy,[br cocraBJrflrcr 0, l0-0, l5%. O6rrapyxeHg
MeAJIeHHbte I'tSMeHeHI'I.s or ce3oHa K ce3oHy-, Taxlie, qro s 1986 r. cpel4Hrrr BeJrr.rqaHa no,rnpusa-
Ur-rH Bo Bcex flo,'rocax yrueHbrlrH,'racb ua 0,2%; no cpaBHerrHro c-lgg5 r.

ilepelaeuuocrb no"'IqpH3atIfiH c nepHoAoM 0,806 iyr Mo)KHo o6t,qcHHrs e$Qexrorul Qapa,ue-eBcxorO BpaUleHHff fl,'IocKOCTI.I IIoJtspI.IsaIlHI'I flpI.l TOMnCoHoBCKoN{ paCCeqsuu r o6o,nOqie. 3ro
npI.lBo.qHT K 3aBI'IcHMocrH crelleltl{ rongpl.isal{}ilr H3.IIyqeHHfl or $asul BpallleHHr o6r,exra. Ta-
xoii uexauuglr Bo3Mo)KeH, e,cfluJrpI.IHqrl I\{oAeJrb EM Cep, cxoAHyto c MoAeJrr,rc g,rx usnecrlrofi
B-snesAr,r c o6onoqxoii o Ori E.

THE VARIABILITY OF BE.STAR EM CEPHEI. I. THE RESULTSOF I985-1986POLARIMETRIC oBS!RVATIONS, by N. H. Minihulou, A. E. Tarasoz.r.- Usinp
the observations of. U BVR I linear polarizal.ion of Be-star EM Cep, carried out it ttre Crinr""i
ob^servatory in .19.85-. 1986 we show, that the. linea.r.polarization varies wiih the peiioJ
0.806 days which had been found earlier from star brightness variations. The curves oi oola-rization degree variations.in.a.ll spectra,l bands show two maxima on 0.0 and O.S pfrui..i lf1"polarization maximum_ coincides with the minimum of star brightness. ftrJstripe! 

"i-p"t"ii:zation curves are similar in all spectral baq4s and their ampliltudes are 0. l0-b. ls%i Sio*
variations from season to season are found. The_mean value of polarization in lg86 aecreaseAin all bands by 0.20/o as compared with 1985.

, The pola.rization.variability with the period 0.806 days might be interpreted bv Frradavrotation oi the polarization plane at.Thompson scattering in the envelofe tt teiOi t; tlr'.
d.ependence of the_degree of polarization on-the phase of r6tation. Such a'mechanism is nos-
sible. if we adoptl the_model for EM Cep similar to the known model for a n stai;witfr'rtrl
envelope lor o Ori E.

EM-Cep (HD 208394) uaxo4urcfl B paccerHuoM 3Be3AHoM cKorrJreHnr.r NGC
7160. flepeMeHHocrb ee 6recKa c aMnJrr4ryAofi AIl:0,1m n nepuoaora 0,8062a cyr
o6HapyxeHa ,IIHHACoM Il ]. On yKa3aJr, qro 3BesAa Moxer 6r,rm orueceHa K KoHraKr-
HbtM 3 aTMe HHbtM ABofi Hbrrra. !,anr uefi U]ee H3yrreHue OoToMeTp HqecKor? nepeMeHHocTtl
npoBonr.rJr-ocb_ 

-MHorr.rMH 
aBropaM[. orueruu 6olrutze p a4ri Ha6nrcaeHiarl paqxor_

croh [2,3]. Hs Hrax cJreAyer, qro Kpr.rBas 6.necxa EM'cep npu nepaoAe 0,806 cyr
I,IMCCT ABA [OI]TI,I OAHHAXOBbIX.M-I4HI,IMYMA H 3HAqI,ITCJIbHO MCHflCTCfl OT IIHKJIA K IIHK-
ay' EpefiHxopcr H Kapurraze [4] oruerz.nl4 rrocrosHcrBo nepuoAa r nprzBerrl yror{-
HeHHyro 3QeMepHAy

Min I:J . D he2440134,7327 +0,806187 E.

^. flg AaHHbrM Q^cyru I rD_yry4, t5] EM cep aueer paHuuil cneKrparrbHbtfl rHDBl IVe u osini:290 xuic. CnexrpaJrbHbre Ha6nro4eHrza'Paqxoscxori t'Ol noxassrBa-
}OT sMI,ICCHIO B Hcl YrrACPCrrHOfi HHTCHCIaBHOCTI4 U ABYXKOMNOHCHTHbIfI NPOOHTb,
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U
B
V
R
I
U
B
V
R
I
U
B
V
R
I
U
B
V
R
I

42,8
42,3
t99
42 ,1
4l ,8
42,5
42,6
4rq
+z,o
4t ,4
43,1
42,6
42,6
42,1
4t,4
43,2
42,4
42,5
42,1
4l,B
42,7
42,8
t-, 7

42,3
4t ,4
43,0
43, I
42,7
42,6
4t,5

0,3
0,2
0,2
0,1
0,1
0,2
0,2
0,2n,
0,3
0,3
n9
0,4
0,3
0,4
0,6
0,2
0,3
0,1
0,3
0,2
0,3
0,5
o9
0,2
0,4
0,2
0,3
0,4
0,4
0,3
0,3
0,3
0,2
0,3
0,3o,
0,5
0,2
n9
0,3
0,2n,
0,1
0,2
o,
0,i
0,2
0,1
0,3
0,3
0,3
0,1no
0,3
0,4
0,1
0,2
0,1
o9
0,4
0,1
0,3
0,2
0,2
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T a6;rnua I (or<ouuaHrae)

1986 r.

614,467

614 , 481

623,435

623,498

623,5t7

629,402

629,446

2,099
2,249
2,152
1,815
I ,602
2,037
I O97

2,079
1,827
I ,648
2,004
2,141
2,123
1 ,823
1,632
2,014
2, t98
2,1t4
1,819
1 ,660
I ir1
2,t97
2,073
I,Bl7
I ,598
I ,983I 9nO

2,14l
1 ,845
I ,621
1,991
o 979

2,092
|,827
1 ,577

0,035
0,031
0,034
0,022
0,031
0, 040
0, 035
0, 038
0,027
0,042
0,056
0,024
0,049
0, 030
0,059
0, 038
0,042
0,033
0,024
0,037
0,031
0,034
0,027
0,022
0,032
0, 032
0,027
0,034
0,022
0,034
0,037
0,025
0,033
0, 021
0,030

44,9
43,4
42,9
4l ,9
42,3
44,3
43,2
45 ,l
43,2
43, 5

45,4
44,6
45,2
44,2
45,3
46,4
45,2
45,6
44,0
45,0
44,5
43, B

43,3
43,0
43,4
43,4
44,l
43, B

42,B
41,3
44,8
43,7
43,6
42,6
t99

U
B
V
R
I
U
B
V
R
I
U
B
V
R
I
U
D

V
R
I
U
B
V
R
I
U
DD

V
R
I
U
D
V
R
I

0,4
0,1
0,4
0,3
0,4
0,4
0,2
0,5
0,3
0,3
O,B
0,2
0,4
0,3
0,9
0,5
0,5
0,4
0,3
0,5
0,4
0,4
0,3
0,2
0,5
0,3
0,3
0,4
o9
0,4
0,5
o9
0,4
0,2
0,4

ruuu.rurrfi Arfl Be-3Bes,q, BaAr.rMbrx c sKBaropa. Ha6.rrrcAeglat. PaqKoBcKofi [3J n

fi;A;;; ip,tft yKa3brBaror Ha nepeMe,Hocrb LIHreHClIBHocrefi Qoroc$epuux.na-
uuit He I upu nocrbsHcrBe ryrleBblx cKopocrel?' l4tvtu raxxe orMeqeHo' llro noBeAe-

Ure 
"nerrpanfUofi 

nepeMeHHOCTII HeJIb3g o6tscHurl 4nOilCrAeuUOCTbIo SBeSAbI'

irp*rr.u iai ,r."r, qro ua6"rrrolaB:luaflcfr paHee nepeMeHHocrr QorocQepHbIx JII'I-

,rh H" I lliueer ror xe nepl4oA, rITo Iz SoroMerpl4qecKafl IlepeMeHHocrb' II Ha ocHoBe

AHailVsa BCex I,IMeIouIlt*"'r, 
"rOrloAeuirft 

C4e"r,aJI SaKJIIoqeHI4e o CxOACree EM Cep

c ussecrHoft uarsnruoft B-ssesAofi c o6ono'{Noflr o Ori E'

Ha6;rrcAare,nnnu fr ruatePna.n

flo.napuvrerpuqecKl4e ua6nrcAesIzs EM Cep -BblIIoflHeHbI 
s- 1985-1986 rr' sa'

l,2b-v.efnanrrorro reJrecKorre Kptrucxoft acrpo4usuuecxoft o6cepB_aropI{H c IItlrl'
ni*ror"i* U BV R I Soronaerpotvr-no.lnpzuerpona o6cepoaropuN XenucunKCKoro

;;ffi;;;;;r, lgj.^5rd nprz6of nossonner npoBoAl4rb nsuepenua nuHefiHoft norq-

pvsalilivB rrflri.r IxrrpoKHx rlBeroBbrx rroJrocax c essexrunnHtntn A.nusauu 4o,.11p.,!Q;

6,++;l,Sg;O,Og ,0,'BS ur<r,r, 1nusNu\t*x crau4apiibrM roJlocaM cl1creMbl UBVRI.
Fia6nroaegras BbrnoJrHeHsr c 15" ,qzaQparuofi. ,l,antHefiuar_ o6pa6orra pe3yJlbraroB'

Ua6nrOAeHuft npoI4SBoAI4JIacb C yqeToM 14HCTDVMeHralrHofi ilOJIspIz3aUIaH, onpeAe-

.neunoft no He[oJIfpH3oBaHHblM 3BesAaM ,u'"nran, [10]. TOqsOCTb OnpeAeJIenHf

,"a"pv*"rra.nrsoft'floJrfpr.rsarlupr cocTaBr4Jra 0,01-0,02o/o so BCex IloJlocax. AIq
nu*Aof, ceplIH ,racno"aqrh BbMLlcJIsJIHcb cpeAHeB3BelueHHbIe 3HaqeHI'LI napaMeTpOB'
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tlo,'rflpr43aqr4vt Lt vx cpeAHr4e out[6r(H, onpeAe,rrflBtur.recf AByMr cnoco6aMr4: rro cr&,
TlicruKe 3apelacrpupoBaHHblx KBaHTOB H no AHcnepcur{ orAeJrbHbrx Ha6JrroAeHr.rft,
BKd',rroqarcxll4x or Tpex AO BOCbMr.i IZ3MepeHr.iri .qJrlzreJrbHocrbro 3,5 Mr4H KaXAOe.
B oxoH'{areJlbHblfi pBy,'IbTar BxoAH,rra MaKCIaMaJIbHafl 143 3THx orlr46oK. llo,ryueH-
HbIe raKI'IM o6pa3oM cpeAHIze 3HaqeHlifl cTeleHr.I fiorrrflpr43arlr4u P u nosuquotrgoro
yr,r1 0 c llx cpeAHLIuu ourn6rauu tz r{Hc.rroM rzsnaepeutrri ly' npune4eusr s ra6,'r. 1.

!,,rra yuera MelK3Be3AHoir, nonn.pueaqur EM cep vrsr npoBeJrH ua6roleuzn pxg,a
3Be3A B oKpecrHocrrx nepeMeHnofi sees4tr B cKo[,rreHrzr.i NGC 7160, r{drreHoM xoiopo-
ro flBJrrercfl EM Cep. Pesy,lsrarlr orr.ix usuepeuuii AaHbr B c,rreAyroureM pa3AeJre.

Yqer rvrexsnes,quofi [orqp[3aqr.r[

Ha6rro4aeuafl no,rrfl pr43aqun EM cep nn,rnercfl cyneplosuuueii uexsoes4uoft
u co6craeuHofi nonnpusat\uu. Ans, Aera,irbHoro HCCJreAoBaHlrfl rroc,,reAHeil c;e4yer
IPgxge Bcero onpeAe/'rHrb H yqecrb Mex3Be3AHyrO cocraBJrflrc[Iyrc. Tor Qarr, uro
EM cep rBJrflercfl rr,rreHoM pacceruHoro 3BesAHoro cKoureHr.rfl wcc ztob, urrur-
Te,rbHo o6nerqaer yqer MexgBes4uorl no.rrflpr.I3aqr.Iw. [,nn r.rgyr{eHHfl pacnpeAeJreHrzfl
noJIflpI]3al{I'lH B oKpecrHocTflx nepeMeunoii 3Be3Abr uauu nu6paHo FrecKo,'rbKo HaH-
6onee flpKr4x r{/reHoB cKorrJreHr.rfl r43 Kara,'rota Xoar u Ap. tl ll.^B ra6n. 2 npueegeuu
pffiyJrbTarbr Hauux usuepeurrl. HasHa.{eHr.rq cro,'r6qoe: 1-r? - HoMep SBesAbr r.r3
KaraJlora Xoar u Ap., Aaree V, B-V, u-B - 6necr H rroKa3areJrrz uBera H3
Tolo >xe I{aTaJIota, 5-fi cro,rr6eq - cneKTpa,'rbHafl rro,rroca, 6-9-fi cro"n6ilsl - BeJrr{-
qr1Hbl cTerIeHIz nor'Ifpl{3ar\r4Ll H no3HrILioHHbIe ytJIbI C UX Oma6KaMV, B CrO,r6qe
l0 gano q[c,ro rasuepeuurl n l\Itfl r<a>K1ori sees4tr.

Pacnpe4eleHli^e Ha ue6e seru,{aH I4 Hanpasreuufi [odrrpri3arrr4u e nonoce 7
AJIff 3BesA ra6n. 2 nso6pax_eHo Ha pr4c. ]. IZs Hero cr'ieAyer, r{ro B npeAeJrax pac-
'cMaTpI'IBaeMoli o6.nacr:u He6a HanpaB,'IeHHfl rrJIocKocTH wone6agui,t 0o 6,rusxra'4nr
ecex Ha6rrcAaBrxr.rxcr sBe3A H saKJrroqeHbr B npeAe,,rax 40-48". Oro nosso,[ser
Iocraror{Ho HaAexHo orlpeAe,rtITb HanpaBJreHr.re Mex3Be3Auorl nonxpu3arlgrz. C,rox-
r:ee Hafiru Ber[rrr4Hy creneH].r Mex3Be3AHofr, tonnpuzaqHa p. Oua ilaMeuqercfl or
sBe3AbI K 3Be3Ae B rxt'IpoKr.tx rpeAer'rax, Hanpr.rMep n $n,rtrpe V or0,67 ao 1,65%.
6o,nee roro, 3aBrrcaMocrb no,'rflpH3arrHH or A..rrLIHbt BoJrHbr pa3rlrqHa A,rfl pa3JIuq-
Hblx 3Be3A. Cxo4uyro 3aBI,ICI,tMocTb or A,IIIaHbI BoJIHbI, a raKxe Be,rrl.rqr,rHbl no,rrfpr.r-
9aL\Un HMeror SBe3Abr 3,7 V. 1, 4, npuueM K nocJreAueri rpynne MoxHo orHecra rI
car,ry EM Cep.

6, 69

B,92

7,90

0,24

0,07

-0,57

-0,73

-0 ,49

I t99
I,4i9
I ,313
1, 190
0,970

0,718
0,731
0,669
0,532
0,476

0,015
0,009
0,019
0,013
0,015

0,034
0,014
0,024
0,024
0,021

0,062
0, 036
0,043
0,044
0, 052

0, 070
0, 068
0,070
0,033
0,059

46,9
47,t
48,0
47 ,6
48,2

46, 6
41,4
48,4
46,7
45,5

39, 9
40,5
4t,3
39,5
40,3

46, 5
38,5
40,0
38,7
43,5

0,2
0,I
0,2
0r1
0,2
0,4
o9
0,2
0,2
0, :l

0,4
0,3
0,3
0,3
0,4

0,6
0,7
0,7
0,6
0,7

U
B
V
R
I
U
B
V
R
I
U
B
V
R
I
U
B
V
R

0,615
0,676
0,679
0, 532
0,576

T a 6 n u\a 2

B-v I u-n I ou;rurp
Ns

il l1 V D O/ o 0, rpa4 o n

I

D

4
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0,15

B
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Puc. l. I(apra pacnpeAeu'IeIIltn Beflll-
qnlr r.r HanpaB.neuufl ,ruueiiHoii nonq-
pu3auHrr 3Be3A B no,roce 7 a oxpecr-
Hocrflx EM Cep no Ira6nro4eltusNI H3

ra6n. 2 (uonepa 3Be3A - ao Kara,'lory
tl ll)

,/8
4Z
4/
,a:
4t

t, -/
Pa

/,2
,1/
o

'/a

/,2
?-

/,4

4z
//
4t

t

I
Puc. 2. I4sveueuus creneHu ausefinofi
noJrrpr.r3auuH P yEMCep s cucr:eue
UBVRI c nep,loAoM 0,806187 cyr
Bnepxy - cpeAHrfl Sorouerpuuecxaq KpuBaa
6recxasnoaoce B noAaHHbtM [2, 3]. Cnpa-
Ba - cpeAHrre omu6xu Ha6rngeuuri n xax4ofi
cnexrpa.nsHoir noroce

4t

,II,nt yuera Mex3Be3AHorl cocrasnsrcqeft HaMH AaJIee lIcnoJIb3oBaJILI_c_b HaprAy
C EMCe[l 3Be3AbI 1,4. IlpunreHflJlacb MeroAI4Ka, on[caHHas pafiee-Illaxoacxofi-
LI Ap. tl2j Arfl yrlera L{exsBesAHoft lo.nnpusau?lu y Be-sse:AH Y725 Tau'

Beponruo, sce Ha6rloAaeMbre HaMr{ 3Be3Abr I,rMeIor co6crneunyrc LI Mex3Be3A-

HyIO COCTaBJIfIOxIpIe nOJIf pLIsaIIuIa, flpltr{eM CO6CTBeHHafl noJIflpI{3aqI], Mo)KeT

6urr neperraeHHa Bo opertaenu. MeroA, onzcassuft B [12], BbIAeJIfler tle ua6nloAeHafi,

nocrorHHylo cocraBarlourYrc P, cotJlacHo Sopruyne Cepxoncxoro

P *l P 
^u*:exp 

(-ftln'(Irnu*/Ir)),

rle k:l ,15. Be.irau[Hbl P*r* tr I.u* OnpeAeJIflIOr BeJII'{qAHy I{ noJIO)KeHI'le MaKCH-

MyMa rroJrflpvsarll,ll. B o6"rritru El(^Cep rro AaHHbIM Cepxoacxoro [13] MaKCIIMyM

nrexseeslHoi,t nonnpusaql4 LI [p]lxoAI,ITCr Ha l,:0,5 MKM. EAI'IHCTBeHHbIM ycJIoBI'IeM,

HaKJIaAbIBaeMbrM Ha co6crBeHHyro [oJrflpI,t3aull]o npu rpI,lMeHeHI'll4 sToro MeroAa'

flBJIgeTcx nocToflHCTBo HaIrpaBJreHLIn troJrflpnsaUl4l,l Bo BCex QoToMeTpl{r{ecKux no-

Jlocax. KaK eHAHo I4s ra6il . 2 , AJIfl 3Be3A ot<pecruocrefi. u cavoft EM Cep 3ro yCJIo-

BHC 6JII,I3KO K BbIIIOJIHCH],Irc. I

,[,auuUft MeTOA MbI npLIMeHIIJI LI ABaxAbI. B o- nepnux' .YbI BbIq I]CA plJII4 MexsBe3A-

Hyro noJIflpl{3allurc no caMoll EM Cep IIo AaHH6IM sa 1985-1986 rr. B cu,ny roro"
qTO y 3Be3AbI MoxeT 6rtrn se LI3MeHLIBIxaaCfl 3a BpeMf HaIxuX ua6mO4euIzfi co-

craB;flroilIaf co6crBeHHofi no;lxpasaryLr, AaHsslil MeroA Aacr roJIbKo Be-pxHIoIo

rpaHnrly MexsBes,qHorZ norrpruduuu. Pesy.rtrarbl BbIrIucfleHLIfi np1.1 }l,*u*:0,5 uxm

AarH Ber[qI.IHy Me)KsBe3AHOfi COCTaBJIflTOUefi noflspu3aul4l',I
Po:2,180+0,018%; 0o:44,0+0,2o.

3arenr Mri srr.rucnlaJrll Mex3Be3AHyIo noJlflpu3alrarc [o cpeAHaM 3a ce3oH sa6nrc-

AeHasM EM Cep e 1985 z 1986 ri. u no 3Be3AaM 1 u 4. IIo erum AaHHbIM I4MeeM

Po:2,09+0,12o/o ; 0 o: 44,3-]- 1,6".
Kax nu,qrau, u o6orr, cJlyqaflx MbI noJIyqLrJIu 1ttusNue pe3yJlbrarbl. floerorray AaIee
yr{eT Mex3BegAHoIi noJlspH3aUau npoH3BoArlllcfl tlo AaHHbIM, noJIyqeHHbIM c l4c-

IIOJIE,3OBaHIteM 3Be3A OKp€CTHOCTeI'I.
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Peaytrraru Ha6,nm4enufi

Ha6nrc4euua EM cep, Bbr[oJrHeHHbre B reqeHue AByx cesoHos, lgg5 u l986 r.,
noKasaJrH C.roxHtrft xapaKrep nepeMeHHocrr.t noJrspusaur.rr. Moxuo BbrAeJrr,rTb
ABe cocraBJlsroque: MeAJreHHbte HSMeHeHrrfl or ce3oHa K ce3oHy, ra 6ucrpue -OT HOTII,I K HOIIT{.

A. Eucrpaa nepeMeHHocrr,. Xopou-ro
LIsBecrHo, r{ro y EM Cep npucyrcrByer
6rrcrpaa $orouerpuuecxat nepeMeHHocrb
c nepr4oAoM 0,806187 cyr aun.tury4ori
4o 0,3,, [5]. BosN,{oxHo raKxe r.r npucyr-
cTBue crreKTpantuori nepeMeHHocrtr c graM
xe nepuoAou. flosrouy MoxHo o]Kr.rAarb
IrepeMeHHOCTb no,'rflpH3ar\plw 3a TaKOe )Ke
BpeMfl. Ha prac. 2 npe4craeJreHbr r.r3MeHe-
HLrfl creneHr ItoJtflpr4saquu p B iro,rocax
UBVRI e 1985 r., ocao6oxAeHHbre or Mex-
snes4uofi cocran,uxrouleli H cBepHyTbre c
neprioAoM 0,806187 cyr. tr4s pvrC. 2 cne-
AyeT, qTO nepeMeHHOCTb noJrflpr.i3aqr.rH
HMeer cxoAHyro Sopuy Bo BCex rroJrocax, c
AByMfl Mar{cHMyMaMH Ha Qasax 0,0 a 0,5,
npr.ir{eM Qasu uaxcrzMyMoB norrflpu3ar\Llvr
coB[aAator c MHHHMyMaMr.i 6lecrra 3Be3_
Au. Atrl,ryrryAa r(pHBbrx Bo BCex noro_

4l

4z
/at
/// lo

- /985r.

'l/.'
,/986r,

,1'
-// /

-/7 /

\42
R

4t /,%

Prc. 3, Ir.rarpavua 6espaar,repuux na-
paMerpoB CroKcaquu EM Cep n l9gb
tr l986 rr.

cax npHMepHO OAr.rHaKOBa r{ cocTaB,,rreT
0,10-0,15%. He4ocrarollHoe Ko,'IuqecrBo AaHHbrx sa 1986 r. He ro3Bo,,rfler Bbr.flBI4Tb HarI'lr{He 14 xapaKTep IrepeMeHHocrr.l B 3ToM roAy, rIo3ToMy Lr3 AaJrbnefiurero
a Ha,r asa- 6srcrp ori nepeue H Hocr, 3Ta Aa H Hbre 6sr,r u rncxnloq e Hrr.B. MeAneHuar cocraB,'rflIorqafl nepeMerrHocru. Ha6,rro4eung lgsb u lgg6 rr.rroKa3alrh 3aMerHoe pa3rr.ique cpe4Hefi no,rflpr43arlr.iu EM cep B 3TH Ce30Hr,t. tr4s_MeHHJracb KaK BeJrHqHHa noJrspr.isaquu p, rar( i4 rro3rzurzoHHrirz yro,r 0. H, pr". g

I1".fl.:1:l:H6r 
ycpeAHeHHEre^3a ce3oH pe3y,rbrarL,r ua6nrogeuufr r nu4e arr.lirrro,oe;3,Pa3MepHbrx napaMerpoe croNca q 14 u. tr4s pucyuxa BHAHo, qro nod,rgor{sarr6fl

rJ ryoo r. yMeHbuH;racL, B cpeIHeM ua0,2% no cpaBHeHurc c Ig8b r.

O6cyx4eHue pesyJrbraroB

AHa,T usapyfl pe3yJrbTarbr Harl14x no"[flpIzMeTp].{qecKHx sa6ntoAeuui.r, Mo111Ho
cAeJraTb cJreAyroxt,r.ie BbrBoAbr.

I ' llapauerprr ,ruseriuori n^o{Ipl?Silrirz EM Cep r.r3MeHrrorcs c nepuo4om Qoro-Merpvr{€cKoii nepeueuuocrra 0,806187 cyr.2. Kpuesre r.i3MeHeHufl crerreHr.r no,,rflpr4zarrr.ru Bo BCex Qz,rlrpax r4Meior ABaMzHI'IMyMa Iz MaI{cI'iMyMa 3a nepr4oA, KaK npr4 IrepeMeHHocrz 6,'recxa r"erao,. tipr-qeM I'IsMeHeLlutl tloJtflpr43ar\Hr7 HaxoAaTCq B aHTr4KoppeJrflI,HLr c l43MeHeHilfluz 6,lec-Ka, TaK qTO B MOMeHrbr MHHHMyMa 6.recxa Ha $asai-0,0 rz 0,5 Aocrr.rraercfl Mar{cr.i_
YYY N9"']-ZPH3AIJHI.1. AUN,IZTY4A ErOfi NCPCITEHHOCTIZ AJI'I BCCX TOTOC COCTAB,'IflCT0,10-0,15%.

3' IlpucyrcrBylor MeAJIeHHbte LI3MeHenur nuHefisofi norrrprr3aulrlr or ce3oHaK ce3.Hy. orMe'{eHo 3aMerHoe, y 9,?%, yMeHbrxeHr.re cpeAHero ypoBHfl noJrfprr-
saru4,r4 a 1986 t. no cpaBHeHr.rrc c 19Bb r.

^ - fo.rlj.ro A,r.neuy Il4J paauyc 3Be3Abr cneKrpaJibHoro rHr]a Br IVe cocraB,,rrero,o(o. llpeA[od'rarafl, qro nepr.roA0,806 cyr flBJrflerca nepuoAoM BpaxleHr.ifl sBe3Abr,
Ioryr{HM, 

r{To cKopocrb Ha noBepxHOCrr.{ SBe3Abr 4o,rrxHa 6srft, oxo"rro 400 xllic.LrHa 3aMeTHO MeHbrxe xpuTHr{ecKori r,[s snesA STOIO CreKTpaJrbHOrO rlna.l4s ua-6nroneruufi rro AaHHbrM K)cyra H @yr<y4rr tbl'o sin i:igo-iii". or;rA;1.- ;;_
KJroHa ocr.r BpaxleHufl, K KapTuuHorl nnocxocrr.r oxoJro 45". Kax orMeqa,rocb BHaqa_ne, lapuaueq [B] Ha ocuonarraa Qorouerpuuecxofi l.r ananrprrrono,i n"p"r"nno"r,nplimea K BbrBoAy, qro EM cep nprzHa4Jrexr.rr r rpynne 6ucrpoapaularcxrlrxcf
MATHHTHbIX B-SSCSA C HCOAHOPOAHIIM PACIrPCACJICHIiCM ICJII,Ifl NO NOBCPXHOCTIT

l0l



sBesAbL flpOrorunOu 3TI.{x 3863,[, f BJIseTCfl xopolxo I43BeCTHafl B-seeS,4a c o6o'rOq-

xofi o.Ori E, V noAo6Hoto rr.{ra sgesA Ha6rroAarorcfl ALIro,'IbHble MalHlzrHble norq
HalprrxeHHocrbto Ao HecKoJIbKIzx KI4JIoIaycc. lpo'r z Xyurep [151 npe4,'roxrz.rru

MOA-eflb o'Ori E, n xoropoft MI.lHl4MyMbI 6necwa Bbl3blBalorcfl 3arMeHHeM Ai'lCKa 3Be3-

Abr AByMs BpalqarcullMl.lcf CLiHxpoHHo c BpaUIeH-HeM 3Be3AbI H KOHTpOJII]pyeMbIMI'I

Ar.rrroJlbHbIM MatHLirHbiM rioJIeM o6ru,,r*r. Pasee I(eun u leprraaH [16] Haur'nrz nepe-

nersocru nuuefiuoli noJrrrpH3aqlru o ori E, cuuxpouHylo c neplzoAoM I'I3MeHeHI{fl

6necxa lr aMnJrnryAoii 0,10% n Qr.t,rrrpe B. ?ru IzSMeHeHlIfl no/Iflpl.l3aui'l}I BecbMa

cxoxu c nepeMeHHocrsrc ua6.lto4aemotl HaMI4 y EM Cep'
Ec;rru EM Cep, xax yKa3blBaer lapr,raueu, .tlBJIflercf Be-en-es4oilcMalHI4rHbIM

roJIeM I'I MoAe,'lb, npel,'tbxeuran fporovr a Xyurepovt A"Ifl o Ori E' KaqecrBeHHo

npI4MeHI4Ma v AItfl EM Cep, ro, aHanu3upys pe3yJlbrarbl Halxu' no1"!1-Y91!I;
qecxux Ha6,rrcAesufi, MoxHo CAeJIaTb npeABapHTe,'lbHble 3aK,rlror{eHl'1fl o Bo3MoxHOH

npr{qgHe no.u,o6noit nepeMeHHocru. lue4uu u Cu"naHrres [17,181 nplzBoAflr pacqerbl

;luueftHofi noJlflpt{3aUI4Il, Bo3HLIKaIouleii n p$yabrare ToMIICoHOBCI{olo paccesHIzfl

,Uryrarr" Ua CnO6o4ublx 3JIeKTpoHaX B_ onrutleCxl4 rOHt<Ofi O6O,nOqre B npI'ICyT'

CTBLiH ALInOJIbHOfo MaTHHTHOIo no,tfl. 14Hrelpa,'IbHaf noJIflpHSaUI4f B03HI'lKaeT

BCJreACTBr4e roro, r{To yrlacTKu o6oloqxu c pa3HbtMi.I HanpaBJIeHflflMI'I cLlJloBblx

nuuuir MatHgrHoro [oJrfl rro-pa3HoMy Aeno,'Iflpu3ylor pacceflHHoe o6orot{Kofi Hs-

,v,u,," rra-sa $apa4eeBCKoIo BpaIrI.eHI,Ifl n,'IoCI(OCTH noJlfpI,I3ar(HI.r. !..n4 CIyIIafl

onruqecxoft rny6unu o6o,loqru (1 u nunonbuoro MarHl'lrHoro noJlr I.IMH IIoKa3a-

HO, r{TO CTeneHb JII4HefiHOft no,'lflpl43alll4l'i nponopIlHOHa,IIbHa Sin2ct, lAe c/' - yIOJI

MexAy HanpaBJIeHI4eu sa Ha6,lroAa'rero H CCbIo MarHuTHoro AIzrloJIf . !,,r4 EMCep

B MoMeHTbr-$orouerpuuecKr.tx Mr,rHHMyMoB, BbI3bIBaeMblx 3aTMeHIzeM SBe3AbI y[,'IoT-

HeHHbIM14 qaCTfMLI O6OnOuru, npOIICXOAUT yBe,IIilqeHUe CTeneHI{ IIOJIflpI'I3aIIIzH

I,IMeHHO B TOT N,rOMeHT, I(OtAa ytoJl 4 MeXAy HanpaB"IeHI4eM Ha Ha6nloAare'rg Ia

ocblo MarHr4rHoto Arlro.[q 6ru3or( l< 90', r. e. cLIr'IoBbIe ilvrr4t4 nepneHAI4KyJIflpFIbI

Jryqy 3peHI.Ifl LI AenoJIfl pl3awal LI3,'IyqeHHfl npaKrlzqecKI',I He npoi{cxoAlzr - sin2a

MAI<CHMAJICH.- 
Taxulr o6pasoilr, [peAnoJrararr MoAeJrb E]l cep, 6.lust<ylo I( MoAeJIH O ori E,

MoxHo KaqeCTBeHHo orirarro Ha6nrc,u,aeuyrc tlepeMeHHocrb no,'IflpI'i3aUHI'I w 6npcr<a,

gaTMeHI4eM 3Be3AbI AByMg ynJIoTHeHHblMI{ qacTtlx{I{ O6onouxta, KoHTpOJII'ipyeMbIMI{

AI,INOJIbHbIM MATHI{THbIM TIO,'ICM.

3ax.ilroqegue

B pesy,lsraTe aHa,,IH3a liSntepeHufi .luHefiHofi no,!f pI4,3aqHI'i Be-esegAll EM Cep,

suno,,rHeHgsrx s 1985-1986 rr. B cHCreMe uBvRl, saliAeusl I'i3MeHeHIzfl no,'IfpIz-

;;";; ;;;proAoM gorouerpuuecxofi nepeueHHocrr.r 3Be3AbI 0,806187 cyr. Kpuene
I43MeHeHI,Ifl CTeIIeHLI noJlflpli3aqHi4 Bo BCex cneKTpaJlbHbix [o'Iocax I4MeIoT ABa MaK-

cllMyN{a ua Qaeax 0,0 u 0,5, npr4qeM oHr4 n-pilxoA?r:I^ya MI4HIIMyMrI 6,recxa:seeAst.

Aun,rury4ri repeMeHHocr[ cbcrasrsror d,10-0,15% no BCex norlocax' O6Hapy-

xeHbl TaKxe MeAJIeHHbIe II3NIeHeHLifl noJIf pl',i3aul{l'I oT ce3oHa I( ce3oHy' TaKi'{e' qTo

r igSO i- cpeasu;, ypoBeHb nolnprasaqnir yNreHbrxr4-/tcr ua 0,2% no cpaBHeHI'irc

" 
tgSS r. flepelreHnocrb IIoJIflpI{3aULIH c nepr'to4ou 0,806187 cyr Mo>xHo o66qcHl'{rr

eQQexfOrr,r 4eno,,iapusaUz[ LI3JIyqeH[fl, paCCeflHrlolo o6onot{xofi 6ltcrponpaularc-
ufiiicq 3Be3AbI, B 1pI.ICyTCTBLIH AllIIoJIbHolo MarHI'IrHolo 11o;lfl' Tal<ofi MexaHI'ISM

BO3MOXeH, a"n, npr"orb AJrfl EM Cep Mo.(e"rb, cxoAHylo^ c. MoAeJI6rc I'{3BeCTHOft

B-seesAst c o6onoqrofi I'{ AHIIoJIbHbIu uarsilrsuM IioJIeM o Ori E'
- Aniopu Bblpaxalor 6.naro4apuocrb AoKropy B. fluupo.na (Xe.llcultt<cwuit' yuu-

nepcrref, @uH,raU4rax) sa npe4ocTaB,'leHlle Bo3MoxHoCTI4 IzC[o/'Ib3oBaHun y,tlTll'

t u'rrroro.o $orovierpa-noJrfpr.rMeTpa, a rar{xe H. M. ulaxoecKo},Iy H IO.C. E$U-

MoBy 3a rrocroflHHoe BHI.IMaHL1e r pa6ore B npoqecce ee BbInoJIHeHI4f .

Anpc.rr, 1987 r.
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TEJIEBH3HOHI-IAfl OOTOMETPKIfl
HOBOft JTEEEAfl re75 f. (v 1500 cyg)

B 1982-1986 rf.
E. tl. [Ianlesxo

Tenenuguolr-n-ue $oror,rerprlqecxile uccJreAoBaHrlfl Honorl ,rle6egs lgTs r. (v1500 cvs)
npoBeAerrbr r 1982-1986 rr. na 0,b-rrerpoBol\,r re,,recKorre Kpnucxoii acrpo6rzsuuecxori oOc6ii
BaropHH AH cccP B 3noxy oc,ra6,rerrHn ee 6.necxa ao to,s- lz,sn (v).5nt..r.;p;;n;;;,;
yBe,'rfirreHue nepr.roAa lrepeMer.rHocrr.r 0, 139^cyr.Ha ?..10_-u c)/r no cpaBHeinro c igTg r.'0'6llapy-
xer'ra 3aBr'rcHMocrb roxa3are.rrefi unera B-v u l/-R or Qasrr nepuona.

THE TV-PHOTOMETRY oF NovA cycNr 1975 (vtb00 cyg) rN 1982-1986, byE. P. Paalenho.- The TV-photometrical invesiigation of VisOo tt& rvere carried oit ih1982-1986 at thc 0.5-m ielescope of the Crimean"observatorv. fn. r.nn brishtness of ihestar decreased to 16.5-17.5n (V). tt is detecled that the peridd ol O. ibgo ,,ari,iiliiii, ir.r..:
sed. by 2'10-$ day.s_n5 compared ivitlr the period observ.a in lgig.-Tn. .of "i inJ.;'.."ii-'i/and y-R are lound to br,dependent on the phase ol tlre period.

Hosaq Jle6e4a 1975 r. (v1500 Cyg) sauuriaaer oco6oe ldecro cpeAr.{ HoBbrx
3Be3A. Ee or"ruqarcr 6onsnras attnnwyTd BcrbrruKr.r (oxono lg.), nepuoanrnoa*
I43MeH€HI'II1 6,lecxa cpa3y xe nocJle BclrbrrrrKr,r H 6o,rruue xolelanis BeJu.iqr4Hbl
sroro nepI,IoAa B reqeHHe nepBbrx AByx Jrer. EpaNrzuecrri BCe BHHMaHue ua6,lrc_
Aarenefi Honori B 1975-1978 rr. 6rino npr4KoBaHo K HBMeHeHlran nepuo4a. Ha-
6.nrc4euua np_oBoALrJIIzcb, I(aK IrpaBIzJro, ni6o s KaKoM-To oAHoM ru?rpoKonoJrocHoM
Su,rrsrpe, nu6o s r4HrerpaJrbHoM cBere. flocne4Hue sapy6exuue Qoionaerpur""nruI.iccJreAoBaH[s Hoeori 6u.[iz suno,'rHeHbr CeneHrcx ra ap. tt ,21 B'lg7g tt' lggl rr.B cr.rcreMe B *rau 6nuexofr. x uefi. XarquHrcolr l}l s-lg77-1978 rr. ,pou.4.r"i
cneKTpocl{orl'iqecKHe ua6nrcaenut. OH acc.teAoBarrl 3aBHCIzMocTb oKBHBaJIeHTHT,IX
IIII{PI.IH I,I fiyl{eBblx cxopocrell sMI4CCIzoHHbIx JIHHI,IIi He II I,4686, a Taxxe HB,
H1, Ho or Sasrt nepzo4a. Ha ocHoeaHHH [oflyr{eHHbrx AaHHbrx oH rrpurrre,,r r{ Bbr-
BoAy, qro geofiuan cli.creMa v1500 cyg coAepNur: l) 6e.rufi KapJruK c rr,raccor?

-1^,! 4";9).reparol1rzfi ttaccy r,ononorreilr rnaeHofi noc,ne4onareJrbHocrr.r c lraccori
-u,5 1\4s; 3) asrcoxocBerrrrrarlcfl Ar.rcK HeoAHopoAHofi apNocru (rpzuen 6onee
TeMHafl ero qacrb o6pauleHa K KpacHoMy rounonenry) u 4) noxanusonaHHrre o6-
ilacrLr gMHCCaoHHbrx JILtHl4k, rIblz cKopocTI4 cBI4AereJrbcrByror o 6ontuHx ABr.i;11eHprflx
Macc BHyTpH Cr.rcTeMbr.

., LKRo,orcrofi o6cepnaropr.il4 BeAyrcq peryJrflpHbre ua6,nrc4eiruR Hoeofi c 1976 r.
l4-6-l,P_pa3,'rur{Hbrx qBeroBbrx cHcreMax: r(oHrr4HyyMe s6nusu 2r-5600 A, v, B
unw BVR.I4x qenr 

- cporolrerp_4:gcK,e rrcc,,reAoBaH,fl Hecraur4orapHbrx npoqec-
coB' IlpoucxoAsx,(t4x B cHCTeMe VI500 Cyg e onoxy sHar{r4TeJrbHoro oc,ra6,renus ee
6.necxa 1V-tZ*1.
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Ha6nrclenufl

Ha6.nrc1enuq V1500 cyg npono4l4rll{cb ua 0,5-u rql_eiIor-Ie MTM-500 c no'

Morqbro BblcoKotlyBcrellreniilofi'reJleBl43l'IoHHoft rpy6xn JII4 804 B reqeHl'Ie 51 Hoqn

. iggZ no l98O r. Peructpaqua nao6paxesufi Be.IIacb- -pa3JI'IqHbIMI{ 
MeroAaMI4:

i"r"iJr$rrec*r* t+-Sl ra.ni nyrerrr ssoAa AaHHHx s 3BM [9]' AaHnlre perucrpll'

i;;;r;a; nu6o s $orouerpzuecrofi cucreMe y, ng6o oAHo_speMeHHo B c,creMe

b,-i,lu6o noc.nelosareJ,lHo B cr.rcreMe B, V, R (ra6.n. l). @orouetp*rlecKafl Ka'

Ta6nuua 1

1982

1983

1 984

I 985

l9B5
I 985

1986

7

1B

l3
4

1

5

V
v
V
V
B
B
B,

PaspeueHlie,
MtrH

3-6
3-6
3-8
3-6
6-12
6-12
5-12

MeroA
pefHcTpaIltrH

@oro
To >re

)>
)) ))

3BM
@oro
To xe

@oroMerpHqecKafl cncreMa

oAHOBpeMeHHO

OAHOBPCMCHIIO

R nocneAosareJlbHo

trV
uV
V,

Jrr.r6DoBKa npoBoAI,IJIacb c loMoxlblo Ia3o6paxeHllft lrcKyccrBeHHblx 3Be3A H3BecT'

Hofi flpKocrr.i ttOl npu [r4SpoBoM MeroAe-perucrpaUHI,I u c floMoulblo pfl{a Bropuq-

Hbrx craHAaprHbrx .r.ri 
"'onpecrHocrtz 

Honori ripa $otorpaQupoBaHvYr. Buearuoc-

,F r"; *rleHHrI 6JIecKa erix asesA 6nflI'r onpe,II,eJIeHbI nyreM rbo't'ouetDuqecKoro

cpaBHeHI4s c I,I3BecrHbIMu B,V,R se,Idql'lHaMI'I 3Be3A cKoIIJIeHHtl it]CC tg'8 [ll, l2] '
fIpH etruoce 3a arMocsepy lrcnoJrbsoBaJlHcb cpeAHHe K@QSHqueHTbI sKCTHHKUHH

;'iG;;y"trgi; arri,"a iaxxe r4cnpaBJrnJrr{o'sa oua6Ky roan -[9] I:ry::1..1,:
llHcrpyulu"alruoft c?IcreMbl B craHAaprHylo npoBoAI'IJICfl c noMonlblo coorgo[IeHI'IH

7: I ,08o-0,10 (b-o)tCr, R: I ,08r-0,06 (u-r)*Cz,

B: 1,08b-0, 1 I (b-o)*C,r

rAe V, R, B - nuearuocQepHbleBe-rlltqusst 6necxa B craHAaprHofi cplcreMe' u' .l"'

b - s IlHcrpyMeHTaJIbHoIl, Cr, Cr, Cs - xoHCT&HTbI'

E.necx ridx4oir 3Be3Abr cpaBHegr.rs 6Hn sHq[cJIeH ycpeAHeHI'IeM orAeJIbHbIx

orIeHOK, [OIyqeHHbIX nO TpeM-[IeCTI4 HOqaM. OrAe.ilrHaq oqeHKa 61eCxa B CBOIO

orrepeAb flBJIrlJIaCb cpelneft I{3 I{erblpex oueHoK 3a HOrIb'

An" orp"laJreHr,rr Bseurneil ror{Hocrl4 na6.noAeuIafi, 3aBucslrleft or ssesAHoft

BeJrr.rqIaHbI 61my, rcwnue 6lecra 3Be3A cpaBHesus' 6ttnu.yfloprAor{e,bl ,,o Bospac-

;;;; ,, ,p*6c"rr. O6paaorannufi 4r.ranasoH flpKocrl4 6am pas6ur na ue6onllrne
,rrapurro, iu^r* o6paiorra, qro6u xax4rtft I,I3 HI4x oxBarbIBaJI 6lecx AByx-rpex
r""r4. B erux uutepna.nax B cllcreMe ,BVR onpe4eJlflJlacb cpeAHeKBaApaTI'IrIHafl

oura6ra o(m) ro QoPMYTIe

tt-n
1/ [?, ,U Qnih-zilz

oyr,rol : = | -----fi-l-1- ,

tno \ l,p - 
HoMep HHTepBa/'Ia, L .-'tuctto 3Be3AB HHrepBa"IIe ' 411 __

mir, 
- 

3Be3AHafl Be,lutIl'lHa /r-fi ssesAll, onpeAeaellHafl a i-rc Ho'Il
nhl

fi,,:2 m;1,ftt1,i N:Z nt,.- a=l h=l
flo Aaugslu o(ntr,) MeToAol\,r HauMeHbtur.tx r{BaApaToB olpeAe,'IeHa BHeIIIHffl TO!I-

Hocrb oueHor< 6,rdCra BTopr4qHbrx craHAaproB B 3aBI4cHMocrl{ or esesAuofi Ber'II{r{l{-

urr o(ru).
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Pnc. l.
1975 r.

Kapra oxpecrHocrr.r Hosoft ,rle6e1q

Ha pzc. I npe4cras.neHa no?rcKoBar
Kapra oKpecrHocra Honofi, a B ra6Jr.2 -*
BHeaTMOCQepHbre Be,lllqHHbt 6JIeCr(a 3Be3A
cpaBHeHI,ta I,I TOr{HOCTb I,tX OilpeAeJreHHfl.
HeNoropue AaHHbre o 3Be3Aax 1-27 6snu
ony6rr.rKoBaHbr paHee [4, 6, B]. B neprou
cro"n6u,e ra6flriubr AaH noprrAxoelrri Ho-
Mep 3Be3Abr, B cro,'r6[ax 2-4 - BHearMoc-

Sepuue Berrlr{HHbr 6"necNa a cucreue 7, B,
R coorBercrBeHHo c oruu6rarrar.r onpeAe-
,rIeHHfl. B cro6xax yr(a3aHbr npeAbrAyx{fle
or{eHKH 6,recxa IB]. Pacxox4eurre AaH-
Hbrx - B npeAeJlax ou-ru6ox. He zcx,rrcqe-
IIO TaXXe, r{TO HeKOTOpLIe LI3 3TIIX 3Be3A
Moryr oKa3arbcf nepeMeHHbrMu. Cnpana n
Ta6IHIIe npHBeAeHbI raK)Ke nuearuocQep-
HbIe 3Be3AHble BeJII.iqlzHbl 6onee f pKLIx 3Be3A B cHCreMe R no ua6lroAepr4qM l97B r.

BHyrpeuuax rorrHocrb oqeHoK 6,recxa Hoeort H3MeHfleTCfl or -10,02," nna 16,,
4o -10,15"' gnn 18",.

T a6an\a 2

N

/' a'/7 a.
a. b.oa% .

t zzltt" 
tjJ

a"ta
ZZq \ l. -no lO

? j'.1i!-j. '{. . ./o"o, ) .bo-r. j.
.. 16
2, a .a,"a... a . r/9o.."

,rl 
t 

..('oto \z/, a.O

v +oyl i R + o*11/n Houep
3Be3Abr

16,37 a0,07rt
16,68+0,08
17,07+0,08
17 ,43+0,07
17 ,43 +0,07
t7 ,57 +0,09
17,53+0,08
18,03+0,09
18,18+0,08
17,75+0,07

18,19+0,10

14,86+0,05,2
15,23 + 0, 06
r5,58+0,08
15,61+0,07
15, 82 t 0,08
15,91+0,07
15,90 t 0,07
16,09t0,08
15, 94 + 0, 08
16, l7 + 0, 0B

16,17+0,07
1 6,22 + 0,08
16,56+ 0,09
r6,45+0,09
16,95t0,09
16,43+0,09
16,58+0,09
16,36+ 0,09

16,98+0,10

_

R + oolVi

12,02!0,07rt
13,47+0,08
14,13+0,10
r3,20t0,08
13,95+0,10
13,77 +0,09
13,48+0,08
12,88*0,08
13,04+0,08
13,36+0,09

l6
t7
IB
i9
20

2l
oo
o2

o/

25

ZO
o7

28
90

30
3l
20

JJ

ozl

JD

Jt)
JI

2
3
4
5
7

l0
1l
13

t4
l5

15,48t0,06u (15,+an1
15,91*0,07 (15,92)
r6,32+0,07 (16, l9)
16,35t0,07 (16,44)
t6,57 t0,07 (16,48)
16,79*0,09 (16,63)
r6,69+0,07 (16,67)
16,8710,07 (16,73)
16,90*0,07 (16,93)

17, r3+0,08 (17,06)
17,l2+0,08 (17,15)
17,96+0,I l
17,66+ 0,09
18,08+0,10
17 ,71t0,09
17,94 * 0,08

17,94 +0,08
17,94x0,07
18,50 t0, I I
lB,35t0,ll

Kpurue 6recra H r{Bera V 1500 Cyg

flonyueHHsIe oIIeHKI,I 6recxa u noKa3areflefr qBera Hosofi ficnoJrb3oBaJrr.rcb
AJIfl nocTpoeHHfl Kp[Bbrx 6IeCKa corJracHo cooTHorrleHHro

Min: J Dr, 
" 
p443696,4827+0, I 3961 31 d .8,

r.[,e E - HoMep uI{KJIa. Ha prac. 2 npaee4eubr Kpr4Bbre 6.necxa n $orouerpu.recxorl
clrcreMe V Ann xax4oft uoqu sa6.rroAeurzft 1982-1984 rr. CsernsrN,rvr Kpy>KKaMLt

BHearii.rocQepHbre 3Be3AHbre BeJrrlqnHbr 3Be3A cpaBHeHrrs
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1982-1984 rr.Pnc.2. Lluguattnyanruble I{pI.rBbIe 6necxa V 1500 Cyg u cucrer',re V o

O6OSUaqeHst AaHHbIe HeqeTHOto, TeMHbIMLI - 
qeTHOlo rUzK,IIa. 3rO cAe,nauo C qe,lr,rc

aHaJrr43a CLICTeMaTHqecKLIx pazturtuit tzsN4eneul4ft 6necra Hoeofi B COCeAHHX

ur4KJrax.
Kpranrte 6.necr<a rroKa3brBaror 3Haqr4TeJrbHbre LI3MeHeHua $opir,mt n cpelueii ap-

KOCTH OT HOr{Lt K HOr{!I - flBJleHile, Ha KOTOpOe yKa3bIBa,'II,1 H ,(pyli{e Ha6.nrcAarela

12, 14, 151. llpuueM Bo3pacranrae 6,recr<a npor4cxoAlrr s 6on-bxrllncrBe c,'IyqaeB

6ticrpee, qeira oc,la6,nesue,qro raKxe 6ttro salleqeHo paHee [15]. Oluar<o cl4creMa-

rwqecxoft paBHHUbI $Opust KpHBrIX B CoCeAHllx I1Izl(Jlax, KaK OTMeIIaJIOCb npexAe
[4-6] , He O6HapyxeHO. BosN{OxHo, ue6o,,Inu[e pa3Ilzqt,tfl KpHBLIX rellepb CKpbITbI

BogpoctuaMr,r oull6r<alru na6,nrc4euufi no cpaBHeHLto c na6lrcAeHLIrMLI, BrIIIoJIHeH-

HbrMrz Bo BpeMr 6onturefi ,pKocrll Hosoft.
MeHee l,tgoroqucneHsrte tra6.ltoAeHgfl cJleAyloqux JIer npI{BeAeHbI Ha pwc, 3, 4

oAI{HaKoBbrMr4 3HarrKaMLI He3aBLiCI4Mo oT iIeTHoCTI,I qHK,rIa. Ha puC, 3 uso6paxenu
AaHHbre, [oJIyqeHHbIe a 1985 t. B cHCreMe y. Apyrafl lpyltfla Ha6,[rcAeHIzfi, stl-
rroJrHeHHbrx e 1985 u 1986 rt., npeACraBJIeHa Ha pl.ic.4: Aausrte noJlyqeHbl B pe-

syJrbrare oAHoBpeMeHuoft (1985 i.) n noc,reAoBarerlbHoit perucrpaquii (1986 r.)
6.necxa Hosorl e cacreiue B, V. Puc.4 noKaautsaer, qro IIoKa3are,Ilb qnera B-7
TaKxe Ll3MeHfercfl c Sasofi [epLIoAa (Uux"rra): B MI{HHMyMax 6aecKa I'I3IyqeHI'Ie
cHCTeMbr Honoii cTaHoBlrrcfl 6onee roly6r,tu.
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H.1pI". 5^npe4craeJreHbr r.r3MeHeHr.rfl fror{aeareJrfl uBera I/_R c Qasofi nepr4oAap'la 1978 z 1986 rr. fIo uepe npz6,nlrxeHr.rr r( Mlt Hr4MyMy 6,recra seruqr.rHa 7-R
Bo3pacraer. Arran;ruryAa arrzx HBMeHeHHTt s 19g6 r. 6on1,i,e, ,., u igZS ..; ;dAr;;
BeJrzqlzHa I/-R npaxrnrrecKr.i He asMeHrzr,racb Lr paBua V Rx},B*. ' r ----'-'-

alaA-A
^^-o .6 da

tffi"=+fu^{".^;,;illi'.1^ " ".a1.

/4,
Puc. 3. Kpuaaa 6necra
V1500 Cyg g cucrerue 7
a 1985 r.
Pagluquuun gsaqxaMu o6os-
HaceHbr AaHHbre, oTHocstrluec,
K paSHbtM HorIaM/42

4f, 4f, Pztz
Ha puc. 6 co6paun I4Melorrliecfl cBeAeHarr o rlBeroBbrx r.r3MeHeHrflx Vlb00 Cvg

B TeqeHHe UHKJIa HaIc.UHafl c MOMeHra, ror4a 6.tecx ee B cr.ICTeMe V Cran cna6ee l4f.
ASrr{..rrpr4BeAeHbr B BuAe cpeAHHx xpr.rBbrx 6.necxa , no,.rrur.refi unera B-Z
w. V-R (rouxia noryrreHbi B p$yJrbrare ycpeAneHufl orAeJrbHbrx o(eHoK B r{axAoM
HHrepBaJre Qas nepno4a npH pasAe,reHprrz ero Ha l0 r.rurepaa,ron).
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Prc. 4. Kpunue 6ilecxa s
cucreMe 7 lz noxasarenfl
usera B-ll a 1985 r.
(urepxy) u 1986 r. (auusy)
O6ogHaqeHns Te xe, qro Ha
puc. 3

4t /t rZJZ

Kpunue 6necna r rrBera lgTB u 1980 rr. 6tutu oty6nuKoBaHbr HaMu pa-
Hee [6, 7] . B srrqucJIeHr.iflx B-V 1979 r. r.rcrioJrb3oBa,'rlicb'ua6nrcAeHus Ceueulor<
B cHCreMeB Il] u Harrrn LaHHbre B cucreMeV [7\. Puc. 6 rroKa3brBaer, r{ro KoporKo-
flepI4oAHqecKHe LI3MeHeuufl 6necxa Hoeor? colpoBoxAarorcfl yMeHbr].reHr..reM BeJrr{-

'tur B-V r.r yBe,luqeHr.]eu 7-R slnusu Mt4 HHMyMoB 6,uecxa.
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Puc. 5. trlgr,reHeHzq noKa3a-
reJrq rtBera 7-R c Qasofi
nepuoAa B 1978 u 1986 rr.
O6osuaqeuur re )t{e, qro ua pHc. 3

Pnc. 6. Cpe4uue KplrBbre
6,recxa 7u noxagareaeii use-
raB-VtrV-R
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'Puc. 7.I,{si\reHeHI.Is cpeAHero 6recra B cHcreN{e V (l) u cpelneii BeJrurr{uHbr rroKa3are,lrr rlBera
.B - V (2) n saeucur,rocrr.r or Bper\reHu, npoueArxero nocr're N,raKCHr,ryMa 6lecxa J.D.,

3sorrou,raonH[,re I43MeHeHrIfl cpeAHero 6.necxa Hoeoil lz rroKaeareJrq ueera B-V
AaHbr Ha puc. 7. Cn.nouruul,u.I Jtt4tt4trMu npoBeAeubl: ,1 - [s[4eHeH[e 6,[ecKa e cH-
'creMe 7 cor,nacuo I-Iarepcouy 116l, 2 -- roKasareJrfl rrBera B-V cornacnoApxn-
noaofi u 3aftqeeoit [17]; mrpuxoBan JlLtLtHtr npoBeAe]ra no HarrLIM 4auHsrrra. Crpe-
JroqKaMr.r yKa3aHa aMnJrlrryAa KoporKonepuo/rl4qecKrlx t{sLaeHeHLIri 6.necra u [oKa3a-
re,refi uBera. IIo nepe yBerurreHus V ot 14 Ao 17"' aM[Jrr.rryAa KoporKonepHoAurre-
cKlrx H3MeHeHuil 6recKa Bmpacraer or 0,3 Lo l''1, [pr{ aroM B-ll ynreHbluaeTcfl
.or 0,7 40 0,3", a aMnJrI.ITyAa gri.Ix us\4eueHlifi yBeruquBaercr or 0,15 4o -0,5''.

llen,reHeHuq rrepuoAa

Ha ocnoee [peACTaBJreHHbrx pflAoB Ha6.nrcAeuIzfi 6unu onpeAeJleHbr reJIIzo-
ueHrpriqecKr.re MoMeHTbr MaKCuMyMos 6,'recxa (ra6n. 3). Movreurrr MHHHMyMoB
,6recxa xapaKrepl.I3yiorcf 6o.rlueft rorpeuHocrblo Il3-sa HecraulloHapHbIx npo-
rleccoB B cr.rcreMe H [osToMy s ra6fluqe He AaHbI.

Ha puc. B npuee4eubr cpeAHr.re AJrfl orAeJrbHbrx rpynfl na6nrcAeHzil BeJrLrqr.{Hbr

O-C, BbrqrzcJreHHbre rro MoMeHraM MaKCHMyrvroe (4anHue o6 oKcrpeMyMax l97B-
198l rr. r{ lracruqHo l9B2 r. ony6nuxonaHbr paHbrxe [6, lB]). Pacqernue MoMeHrbI
MaKCr.iMyMoB Bbrqr{c;leHbr rro e$evrepu4e l2l:. Max:J.D.n"2443369,6546+
+ (0, I 3961 31 -r0,0000003d)E.

Ta6nnua 3

Fe,lr.roqeurpuuecKue MoMeHrH MaKcrrMyMos 6recra V1500 Cyg s I982-1986 m.

. D.hel 2440000-F

5230,3448d
5257,2808
5284,2241
5285,2033
5286,t7 t2

5523,3848d
5558 ,4344
5559,40 r I
5560, 3846
5579,3598
5580 , 357 I
5581,3154
5582, 3 I 83
5583,2724
5584 ,3828
55BB , 296 1

5589, 2BB5
5663,2532
5674, 1688

5905,3743d
59 15,4239
5939,3612
5942, 3536
5943,3397
5944,3196
5945, 3009
5945,4210
600 I , 2833
6030, i 834
5847 ,4247

6265,4228c
6268, 3673
6291 ,3935
6292,3713
6294,47t3
6325,3245
6325,4704
6327,4308

6761,2015d
6761 ,3383
6762,t807
6763,2897
6764,2689
6769, l6r2

I 982 r. I 983 r. 1984 r. 1985 r. 1986 r.
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Puc. 8. 3anuculrrocrs paoHocrx :aa6:ino-
AeHHblX I'l BLlqlICJIeHIIbIX IilOMeHTOB
MaKCr.rNryrlroB 6.necxa o-C ot HoMepa
\uKJta E

"/f//

I4s pucyur<a BLIAHo, qro B6JTLIBH 1979 r. npouoorxJro He6orbrxoe yBerurreHr-re re-
pI{oAa, cocraB}IBrrlee

AP : 0,0000020-r0,0000005 d.

O6cyx4eHue

Ilpoqeccu HecraIIIIoHapHocrI{ n 4nofinofi nepuoA. OrMe,{eHHHe rrsMeHenrlfl
cpeAHero 6necra, aMrrJrr,rryAbr t $opvrsr KpraBbrx 6.recxa or rlHKJra K rlaKay cBaAe-
TeJIbcTByIor o Hecraul4oHapHbrx npoqeccax a 4eoliuofi cr{creMe, B qacrHocTla B taso-
BoM ALIcKe, HaxoAflrqeMcfl B craAr.ru Qoprr,rzpoaaHna (xax r.r3BecrHo, cral.krr, fiocrHo-
rofi xapaxrepr{syercr yBeflr.rrreur,reM Maccbr AWcKa or 0 Ao -10-5 Mo tl9l).

Panee clacreMarlztrecKl,Ie pasaauux Qopuu Kpr.rBbrx 6necra coceAgr4x rrr.rK.rroB

AaBailu HaM noBoA cql{Tarb op6zranrHuM nepr4oAoM yABoeHHyro BeJrr{qr.rHy urzKJra.
flpzno4lauue KpI4BbIe 1982-1986 rr. noKasbrBaror orcyrcrBr4e raKrzx pasnnuuit,
B ToM qI{cJIe cucreMaruqecxofi pasHrzqu r"rry6wu coceAHnx MHHr.rMyMoB; rroKasbrBa-
Ior oAIlHaKonuIi xapaxrep uBeroBbrx asMeHeHvft s xaxAoaa uHKJre. Cefi,rac yMeHb-
IxeHIle flpKocrH Hoeofi I4 yxyArxeHHe B cBr3H c 3ruM Tor{Hocrpr Ha6rroAeuuft n uu-
HI{MyMax 6.lecxa AeJIaer Bo3MoxHbre pa3flI]rrur HegHaqltMbrMu. Teu He MeHee Ka-
xercr 6onee seponrHbrM cqlararr op6r,lra.nrHbrM neplroAoM BeJruqHHy oAHoro uHKJra
I{sMeHeHufl 6recra (3,35v) . 3ro npe4noJroxeHrae ycuJrr4Baercr cy[I,ecrByrourrM sM-
nup[qecKLrM coorHorr]eHueM MexAy HopMaJrbHbrMr{ rroKa3areJrflMlr rrBera (B-V),
*t op'vralrbHbrMr4 nepfioLaMu P B o[oxy ocra6reHilq 6lecra:

(B-V),:0,140P (v)-0,56, o:0,13
t0,0lB t 0,10

[ 1e].

CpeAHxr Be,'rr4rrr.iHa .B-7 Hoeofi s ero BpeMfl paBHa -0,3,r, r{To c yqeroM Mex-
sBegAHoro norJroxreHufl (no pasusrm orIeHKaM Es_y:0,15+0,50,, 120,211 ryqixe
corflacyercfl c P:3,35 q, rreM c P:6,7 'r.

KoporxonepuoAfiqecKr,re fisMeHeHr,rfl 6.necxa H qBera. B cucrenae V1500 Cyg
c HaKJIoHeHueu op6urtr l:60' [22] iraoxer BosHr.rKarb qacrHoe 3arMeHHe ALlcKa,
Koropoe, oAHaKo, He o6ecnequr Ha6nrc4aeMylo aMnJrr.rryAy ero asueHeura (1" u
6onee s 1986 r.). B erou cryr{ae Mo}Ker 6rrrt eQQexrzsHori npeAno/'ioxesuas Xar-
lIV HrcoM HepaBHoMepHafl flpKocrb A[icKa c reusori cropoHor?, o6paqeuuoil K xpac-
HoMy KoMrroHeHTy. TorAa ycroftuunaa acr.rMMerpr.rfl r{pHBbrx 6.necNa Moxer cBr.I-

AeTe,'IbcTBoBaffi o6 opHeHTaULrH reuHoft u apxoli qacrerl orHoclrreJrbHo JtrtHVW,
coeALt ugtou\efi ueHTpbr r(oMnoHeHToB. PasHr.rqa AJrI4TeJrbHocri.r BospacTaHHq
u ocna6neuust 6,recxa (0,10-0,15) P coorBercrByer cMeuleHuro reuuoii
o6nacrn orHocnreJrbHo qeHrpa sarMeHr4fl sa 50-60" B cropoHy BpaqeHi.rfl ca-
CTCMbI.

[,la o6racHeHllr oco6enHocrefi qserossrx uslaeHenr.iri Hosor? rpe6yrorcn 4o-
noJIHllreJrbHbre ua6nrcAeuus a y"rrtrpa$uo.[erosofi a rzu$paxpacHori o6,racrqx
cneKrpa.

I,lsMeHeHI,re nepr{oAa. KaN i4geecrHo, Be,'raquHa op6nra.ntHoro nepao,4a Hoeofi
JIe6e4a cpa3y nocrre BcrrbrrrrKr.r nperepneJra BHaqLrTeJrbHbre I43MeHeHr4r: yMeHbrxeHl4e
ua2o/o c ceHra6pa 1975 r. no ox,a6ps 1976 r., yBerur{eHze na 1o/o x1977 r. Bo-
[peKV yrBepxAeHuflM o ero cra6unvsa\rzu [15] neprroA npoAoJrxa,l r.r3MeHflrbcfl,
roJlbKo BeJIilq14Ha l.isi\aeueHlaii tocte1977 r. craJra Bo MHoro pa3 MeHb[refi: x 1978 r.
neplzoA yMeHbuaJrcs ua 4 '10-6 cyr 121, a x 1979 r., KaK noKa3rrrBaror npeAcraB-
JIeHHbIe 3Aecb AaHHbre, yBeJrhqvJrcfl Ha 2.10-,J cyr. Sro H3MeHeHrae vroN<er 6snr
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tsbISBaHO IIepeHOCOM BeIqecTBa oT MeHee K 6oIee Macc[IBHOMy KOMIOHeHTy cHcTeMbI

B IIpeAIIo/IoxeHl'Iu, rlro npoqecc nepeHoca Maccbl KoHcepBarI'IeeH [23]:

P 
-gtttt, 

(tvtr- tvtr)
P- MrM, '

fAe M1 u Mz - Maccbl KpacHoro u 6efloro KapJII{Ka coorBsrcTBeHHO; P - BeJIa'

{tr.rua r.rBMeHeHLIfl nepuoAa, Mt - BeII{IILIHa [oTepll Maccbl Kp-acHbIM KapJII]KoM

(I4r<0). OtcpAa, ssfls AaHHHe ML Lt M, Xaruutrca' noiIWI'IY 4f -4'10-0 
Mo'

' B saxnrcrleHlle cqllralo cBoHM AoJIIoM uo6laro,qaplarb A. H. A6paueHKo 3a

flocrosusttfi I,IHrepec K pa6oTe I{ noAroToBKy annaparypbl K Ha6JIIoAeHI'IflM,

B. B. Ilporo$beBy- sa nonesHoe o6cyx4eHl{e p$yJlbraroB I4 Jl.Vl. Ounaroay
Ba floMorrrb a oQopu.teHuv craTbLr,

Maft 1987 r.
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EbICTPbIE H3MEHEHI4fl
ATMOCOEPH Ofr 9KCTI,IH KUIIU.

r. oAH0BPEMEHH bIE HAEJIIOAEHVTfl
I,I3MEH E IIIIVI ATMOCOEPH Ofr NPOSPAq H OCTI4

B qETbIPEX AJII{HAX BOJIH

B. E. HnroHoB, H. H.[Eou4apr, A. E. Eyrau

IIpunelenH pe.3y.rlbraTbr sa6aroAenuii arnrocrpepuoit 3K_CTI.IHKUH.H^ B qerblpex yqacrKax
cneKrpa c BpeMettHbtN{ pn.p"r"rr"nn i0 c, uorno,rrrdHulrx ua 70-crrl u 125-cr'l re.necxonax KAO
n oxra6pe - 4exa6pe 1982 r. O6napyxerro, uro 6ncrpue H3MeHeHHs sKcrIll{KIIIT?I flpol4cxoAflT

oAHoBpet\4enrro Bo BCex yqacTKax cneKrpa, a IIx al\,lnJlHTyAa BO3paCTaeT B KOpOTKOBO,'IHOByIO

o6,racrr.

sHORT-TIIIE VARIATIONS OF THE ATMOSPHERIC EXTINCTION. I. SIMUL-
rniveouS oeseRvarioxs on THE E XTINCTIoN VARIATIoNS AT FoUR WAVE
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LENGTHS, by V. B. Nikonoo, N. L Bondar', A. B. Bukach.- We present the results of the
observations of atmospheric extinction in four spectral regions with high-time resolution
(20s) carried out at the 70-cm and 125-cm telescope of the Crimean Astrophysical Observa-
tory in Ociober-December 1982. It is found, that the rapid variations of extinction occur
simultaneously in all spectral regions and their amplitude increases in a blueward direction.

Ilpoae4eurae Ha3eMHbrx acrpoQr43r4rrecKr.rx r.rccJreAoBaHI,Ift 3Be3 HeBo3MoxHo
6es yuera arMoc$epHoft excrusxqr4u, Koropafl, BHocLIr 3HaiII{TeJIbHufi rr.na4 r pe-
syJrbrr4pyroulyrc norpeuHocrb Ha6JrloAeHr4ft . I4syueuzrc lr3MeHeHr..rfi arMocQepHoft
SKCTr4HKUr,rlr B TeqeHI4e 6O,nrrUux npoMexyTKoB BpeMeHI{, HanpuMep B Ter{eHLIe HoqI{,
u Izx yrrery nplr Ha6JrroAeHr.rflx H o6pa6orKe rrocBsqeHo MHoro ny6ruxaquri. Eu-
cTpbre LIsMeHeHuf c xapaKrepHbrM BpeMeHeM MI{HyrbI H Aonv MI,IHyT craJIH H3yqarb-
cfl B rrocJreAHr4e roAbr B cBfl3r.r c IIHTepecoM K KoJIe6aTeJIbHbrM fBJIeHHflM, IIpOUCXO-

.qflrrllaM n seMuori aruoc$epe, uo Qaxr raKtx LI3MeHeHI4fr 6rr.n orueqeH, Harrpl,IMep,
erqe B ll, 21.

I{e.rrtro Harrrux ua6.ilrc4euufi sBJrrercrr r.r3yqeHl{e 6ucrpux H3MeHeHLIfi 3KCTI4HK-

t\1411, B !IaCTHOCTr,r HCCJTeAOBaHUe BOnpOCa, npOI{CXOAflT ilV eTLr LISMeHeH[fl OAHOBpe-

MeHHo Bo BCex o6lacrsx cneKTpa I,r KaKoBa lrx orHocareilbuafl AJII,ITeJIbHocrb LI aMtt-
iluryAa.

Ha6nrcAenns H MeroAIIKa o6pa6orK[

I4ccne4oaaHl.re 6brcTpbrx r43MeueHlrfi gKcrIrHKrrI4I4 npoBeAeHo Ha ilflTlrKarailb..
HoM cKaHr.rpyrcqeM crreKrpoMerpe [3], ycraHoBJreHHoM Ha 70-cu relecKone A3T-8,
n oxra6pe 1982 r. n cKaHr.rpyrcqeM cneKrpoMerpe ACII-38 125-cru rerecKona A3T-l I
a uoa6pe u 4exa6pe roro xe roAa. flporpaMMa Ha6JrroAeHI4ri crpol4Jlacb c/IeAyIouI,IM
o6pa3oM. Be.rzqusa arMocQepHofi et<cruHxullu onpeAeJls,ilacb no SopMyJIe

d.(t):*f*(I,)-rno(1.)1, (1)

r4e X,-no3AyrxHafl Macca B MoMeHT BpeMeHI{ t, m(}") - sa6;lrcAaeMafl sBe3AHar}

Berllr{rana B AJTLIHe BoJrHbr }ur, mo(I,) - eHearuoc$epHoe 3gaqeHue 3BesAHofi ee*
ilLtqu:Hbr B AJrr.rHe BoJrHbr I;, BbrrIHCJreHHoe no MeroAy Clraapra [41.

Kaperxa IrrrHKaHaJrbHoro cKaHepa ycraHaBJrlrBaJracb HenoABpIxHo rar, uro6H
rsrpesaerraru? nuxo,4uoft IIeJIbro cnexrpa.nr,Hltfi I,IHrepBaJI (-24 A) npwxoAl{Jl-
cs Ha yqacrKr4 HenpepbrBHoro cneKTpa, cBo6oAHbre or cneKTpaJIbHbIx nur,ufr-
Perucrpaqrrr BeJracb B pexr4Me cuera SorouoB B qerbrpex $ut<cuponaHHbtx noJlocax
c IIeHrpaMH Ha AJIIIHaX aotw3472,4568, 6032 u 7868 A. B raxAoM KaHaJIe ycTa_qoB:

JreH csbfi Qoroyuuo>xr.rreJrb: EMI 6256 B Ans KoporKoBoJrHoBoro KaHaJra Ia @3V-79
AJIfl ocraJrbHux. OoroyMHoxHTeJrr4 ycraHoBJreHbl TaK, uro uso6pa)KeHl,Ie cneKTpa
rrpoeKTl4pyercfl Ha BCIo nJloxla4t QororaroAa. HenpepblBHas perucrpaul4fl' AaH'
Hbrx BbrrroJrHrJracb B Tet{eHHe oAHoro qaca c AlacKperHocrrrc 20 c (epenax 3Kcno3uuttm
oAHoro oTcqera 16 c, npeut 3arrucr.r 4 c). OrcueTbr reMHoBoro roKa QoroylraHoxare-
aeft, QoHa se6a u craHAaprHoto LlcroqHHKa pffi\ BaIIucL,IBaJII'Icb B reqeHlze 5-
6 uus B HaqaJre 14 B KoHue KaxAoro MaccLIBa.

O6pa6orxa AaHHbIx BbIIIoJIHTIJIacb tto c.[eAyloueMy aJlropHrMy. Onpe4enanocn
TeKyxlee sHaqeHr4e m(?u) z xaxAofi AJIUHe BoJIHsI no Soptvtyle

V (Ii, /)-Iiom(Lt):-2,51gt#, (2)

rAe N (?'i, t) - rcxyurafi orcqer or sBe3Abt, fu*, ffr, fr, - .pe4*ee sHaqeque

$oua ue6a, PnU u reMHoBoro roxa. IIpexAe rIeM rpIIcrynl4rb K III'IKJIy ua6.nrc4e-

nufi, 6una npoBe.u,eHa pafora no oueHKe BilHfl,Hrfl. TI,IAI'Ip6BKI'I Ha rollHocrb pelu'
crpaU[u. IlpoUecc tvAI,IpoBaHHx saKJIIoqaJICfl B ToM, qro 3Be3Aa y,U,epxLIBaJIacb.

o 4uaQparue n qeurpe npoeNrupyeMoro Kpecra. flpu taxou rI.IAHpoBaHliu 9wu6xa
perrrcrplzpyeuoii cxopocrl,I cilera s l-3-i\a r<a*arrax He npeBbllxata lo/0, e 4-M Ka-

sane 47/o. ilpu cueur-euizu 3Be3AbI Ha pa3Mep cBoero uso6paxeuua (a cpe4Heu 3")'
npor4cxoAr,rr cMeuleHlie uso6paxeurfl cneKTpa rua2,8 A, uro raKxe He Moxer oKa-
sarb BJrr{rHVfl Ha ror{Hocrb pervcrpalluu ou6paHHblx yqacrKoB HenpepblBHoro'
cIIeKTpa.
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Puc. l. Xoa aruoc$epuorl eKcrI.rHK-
ur.rlr B reqeHr.re Ho,tu 22-23. l0 1982 r.
no r.r3NrepeHHsrrr 6necxa AByx 3Be3A

I,lsuepenurre 3HaqeHHn xost[Snuneura sx-
crt Hnunu: I -AJtt 6B Tau, 2-48 Cas;
IrHTeptroJHpoBaHHbre 3HaqeHtrB: 3 -68 Tau,
4-48 Cas (s-sBesAHoe BpeMr)

,[I,na xax4oro MoMeHra BpeMe-
HIA OnpeAeJIgJrOCb 3HarIeH[e 9K-
crHHKqI4H a; (l) no Bcex perrlcr-
pHpyeMbrK AJrr.rHax BoJrH no (1).
3saqeuus BHearMoc+epHofr MoHo-
xpoMarr,rqecKoft 3Be3AHorl BeJrr{-
rl?rHbr Ha6JrroAaeMoft 3Be3Abr mo (?u i)
B IaHCTpyMeHraJrbHOir cracreMe AJrs
KaxAofo KaHaila o[peAeJleHbr Me-
ToAoM Crraapra. Hanouuul'r BKpar-
ue sror MeroA. !,na 4nyx 3Be3A,
I u2, utv,eeM o6rqeusBecrHbre co-
OTHOIIICHIIf

mff:mf'-ax\r) Xr,

m\'i: mf'- a;(t,) X,.
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4Bt

4,/

4lt

4/5

4z

4/5
Vuuoxas lepBoe ypaBHeHr.re Ha
Xr, a BTopoe Ha X1, Bblqrrraq
BTopoe r.r3 nepBoro u yqr.rTbrBafl,
qTo corJracHo npeAnoJrox<euHoft o4-
HoBpeMeHHocru a 

^(tr): 
a x(t r), AeJruM

14 CK OMOe COOTHOIIeHLIe

m[fl-rpf'z] : mt'-\m'i,, (3)

rge \:x1lX2.
Vc.noeI,Ie KBa3aoAHoBpeMeHHocr].I o6oax Ha6.trc4eHHri o6ecneqaeaercfl reM, qro

IJIfl KaxAoro pea"rlbHoro ua6,rrc4eu un oArtoir BBe3Abr HaxoAHTCrr CooTBeTCrByroxIee
eMy no BpeMeHr.r Ha6,lrc4euue .(pyfofi 3Be3Arrr, r.rHTepnoJrupoBaHHoe ilo ro,lyqeHHbrM
.itzHuau.^6yre. ,rlerro BHAeTb, rrro B pe3y.[brare noryq aetcfl n-2 yc,ronuux ypaa-
HeHHfl (3), peruenue Koroptlx MeroAoM Hal.IMeHb[IIzx KBaApaToB L{ AaeT HCKoMbIe
SHaqeHr.rfl nuearnrocQepHoro r.rHcTpyMeHra,,rbHoro 6,lecra b6erax 3Be3A. c,rre4yer
oTMeTI4Tb, qro [pHMeHeHHe MeToAa Cuapra rpe6yer orcyTcTBr4fl TaK Ha3brBaeMoro
a3llMyTar'rbHoro ssQeNra 3KcrrzHKrrtrw. B Ha6,trcAeur.isx B Kaqecree nocxo4aqeri
s^B^e3jbr 6u,ra nrr6pana 48 Cas (mv-4,b4*, A4 V). B r(aqecrBe :axoAsureri 3Be3Abr
68 Ta-tr (mv= .+,23*, A^3^Vl flo,ryueuHrre B npouecce onpeAeJreHua nuearuocQep-
uoro 6,recxa 48 cas n 68'Tau rpa$uNn xoAa 3KCTHHKT\uvr AJrtr BCex rrerbrpex AJrriH
BoJIH trpuBeAeHbr Ha puc. 1 . Ba4uo, rrro xoA gKCTr4 HKrrrzr4 B TeqeHr.re HoqH oAr.rHar(oBo
xopotxo onpeAe,'rflr'rcs no o6eztr 3Be3,qaM Kar( HelocpeAcrBeHHo us ua6.nrc4euzfi,
TaK Lr_npr.i HHTepnoJrflrlr4H. B 4nuue eonHtr 7868 A cor,lacue HecKoJrbKo xyxe,
uro o6yc"noBJleHo 6o.[ee Hzsxoli roqHocrb]o petucrpaquu. BuyrpeHHr1r rorrHocrb
onpeAeJreHr.rs sHaqeHr4fi mo()") nnn o6eux snes4 cocras[,Ia 0,01.. Bsrcrpi;e ro.re6a-
HHfl SKCTIZHKIII4H IZCCJ'ICAOBAJII,ICb NO UA6NrcACHH'IM 3BE3ASI 48 CAS.

AHarus p$yJrbraroB

B oxrn6pe l9B2 r.6uno nonyueuo 12 Maccr4BoB, Aaroxrux npeAcraBJreHlre o
xoAe 3KCrr.rHKUr.rli co BpeMeHeM B r{erbrpex yqacrKax creKrpa (puc.2). Toqsocrr
onpeAer'IeHl4g sHaqeHlzfi SKCTLIHKIII4I,I Bblitr.rcr'rrrJlacb c yqeroM BK,raAa KaxAoto 11apa-

/ / Zhs

noryr{eHHyro pa3Hocrb na Xr, r.{ HaxoAalvi
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'Puc. 4. I4sl\,reueHrie Ha6.lrc4aerroro rroro-
$a or 3Be3Abr s cr.iHeit, au4rlr,roii H Kpac-
uofi qacru cfleKrpa r.ra re,necxone A3T-B
npH npoxoxAeHnH uflppyca

flo ocu opAHHar - r{opMrrpoBaHHan] x cpe4Heuy
3rraqeHHm cr{opocrb cqera, no ocu a6cqucc - ape-
M, B ycroBHbrx eAtrHur{ax (acero 12 utu)

Merpa pacrrerHori Qopuy.nsr (1).
Bx"uaAou oru?r6oK Soua u reMHoBoro
'roKa MoxHo 6sr.no npeHe6peqb, r4

p$yJrbrr.rpyrcqafl norpeuHocrb Bbr-
'qI,lCIflIacb c yr{eToM o[]n6oK, BHocll-
.Mbrx npH H3MepeHr.ur oTcr{eToB oT
:3Be3Abr n"Plll4. flnn p,nuru BoJtH 3472
H 4568 A o'o ue npeBbrrxaJra lo/o , s
KpacHori qacTr.r crreKrpa ouu6xlr Ao-
,crLttzJtvt 5-7oh. Pacqer ou-rr46oK
,onHcaHHoft clrcTeMbr petHcrpaulrIz
rroApo6Ho paccMorpeH e [5] . TaNa xe
paccMorpeH Bonpoc o poJrr4 pe$e-
peHTHOTO KaHaJIa H I43MeHeHr4LI OT-
crreToB nppl |LI1].HpOBaHIdW 14 npo-
xoxAeHV r.r rtr4ppycoB. IIpu ucc"ne-
,4OBaHI,tU ttlTyrKaHatrbHoto cKaHepa
,6u,ru nponeAeHbl crleqrzar'IbHbte Ha6-
,JIIOAeHI.Ifl, I{OTOpbte IIOKa3a/ril.I, qTO

npz rpoxoxLe|rvlkr quppyca ocila1-
.JreHrae perlrcTpr.rpyeMoro noToKa npo-
I4CXOAI,IT CT.THXpOHHO BO BCeX KaHailaX
14 flB.rrflercfl HefrrparbHbriu (puc. 4).
Xapai<rep r43MeHeHHfl or{eHoK fl (I,)
3a cqeT rI4AI,lpoBaHHtr LI B CJIyrlae
npoxoxAeHHfl rlr{ppycoB H 3HarreHr.rfl
cpeAHeKBaApar[qHbrx orrr46oK oc{ B

KaxAoil AJrr{He BOJTHbI 5U,ru yureuu
npu aHalrv3e noryqeHHbrx pe3yJrb-
TaToB. fpaouxra xoAa oKcrrzHKqr{u
,IloKa3aJIH, qTO r43MeHeHl,tf ee BeJrrz-
qLIHbI Ha6JrIOAaroTCfl KaK B TeqeHIZe
10-15 Mr.rH, raK r.r 3a 6oJree Kopor-
xoe BpeMs. Xapar<repuo oAHoBpe-
i\4CHHOC H3MCHCHI,IC 3KCTI,IHKUI4I,i BO

BCeX AJIrzHaX BO,.rH C atvIn,'IIaTyAOIi,
Bo3pacraroqeii e xoporr(oBoJrHoByro
qacTb cIeKTpa. fenqmcq ilH ?TH

t,

1/

4B

//7
./ ./ .t

48

1n

4d

46

6'r'/ZO/
u3MeHeHI,Ifl xapal(TepHbtMI{ AJIfl xax4oii Horl4 r4Jt4 oHI4 Bo3HLIKator B c,'ryqae o6-
uero yxyAureHufl npo3paqHocrr.r, cKa3arb noKa rpyAuo. Ha 6o.rree KoporKr4x
IZHrepBaJrax BpeMeHrz r.r3MeHeHrzfl npo3parrHocru ua6,nrc4aloTcs, IIo-BaAr.rMoMy, B
rro6yro Hor{b, aMnrHTyAa raKr,tx rz3MeHeHr.lri oKoJro 0,01,r.

AHa"rloru,rHsre H3MeHeHr.rfl npo3paqHocru Ha6r'rloAa,rrucb Krapxol,r [61 r 4ayx
y3Korro/rocHbrx HHrepsepeHr{r4oHHErx Qr,rtrpax c Bbrcor(HM npeueHHdru pa3-
per]]eHrzeM.

Ha6nrc4eur.ifl 60.[ee BbICoKor? roqHocrr.r BbrrroJrHeHbr Ha crer<rpoQoroMerpe
AC|I-38 B AJrr,rHe BoJrHL,r 

^:4568 
A c urrapr.t Hori BbrxoAHori qe,'r14 20 i u'oKcrro3;-

IIHEMI.T 20 c. Pesy,'rbrarbr npeACTaB,'reHbr Ha pac. 3. llo4reepx4aercf Har'rr.rqHe
6ucrpux i43MeHeHHrl oKCTHHKqaH c He6orbrxort aunnury4ort - oKo,ro oAHofi co-
rori sBe3AHori senrlqaHtr. flpose4eur.ie grori cepuu ua6,lrc4euufi ,qaer B ocHoBHoM
I{aqecTBeHHyIo I(aprHHy 6ucrpux zsN4eueuHri gKCTr.rHr(UrrII. I4cc,re4onaul.ie Bpe-
nreHHdtx xapaKrepucrr.rK npo3par{Hocra aruocQeptr 6y,4er npoAo,'rxeHo.
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Mn cquraeM cBor.rM AoJrtoM Bbrpa3r.trb 6,taro4apuocrt B. tr4. EypHaureBy 3a
r4Hrepec x pa6ore r.r KoHcyJrbraqau, P. E. lepur6epry u B. fi. fpuuuay Ba ueH-
Hbre3aMeqaHI.{x, H. M. IIIaxoscKoMy 3a noMoxrb n Ha6nrc4eHr.rlx, E. A.,rluuopen-
Ko 3a noMoxr,r n oQopnneHr4rz crarbr.{, E. A. Eypilauresori 3a cocraBr'reHr.re nporpaM-
lru o6pa6ou<u.

Anpe,rr 1987 r.
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vAK 524.7-t/-e

TIEPEMEFIHOCTb 9MI,ICCI,IOHHbIX JIHH Hfi
v ABOfrCTBEHHOCTb flAPA

CEfr OEPTOBCKOfr I-AJIAKTI,IKI,I NGC I275

V, 14. [IpoHnr

llo auteparypHbrM r.IcroqHuxan co6paubr AaHHbre na6nrcAesuit gMlrcclroHHoro cneKTpa
a4pa cefiQeproscrofi raJraKrr.rKr-I NCC 1275, Koropbre paHee cJIyxrIllt Atla rollcKoB nepeMeH-
Hocrlt gMl,Iccflouurtx nlrgl,rrl no spelreHH6it [IKaJre Mecrtlbr I4 roAbr. Hau6o.nruree KoJTHI{ecrBo

AaHHbrx orHocr.rrcfl K JIITHI.TTM Hil'u a959*5007A [O III], Aanimre_qoayq_elb.r Sor_orpa$uuecxr
co cfler{rporpaQar,lu z Qoroe.nexipuuecKl co cl(aHepoM B nep}IoA 1971-1984 rr. Auarus scero.
MaTepI,IaJIa [Ora3aJI, qTO B g?OM I,IHTepBaJre BpeMeHU OTMeqaJIOCb Il3r\,reHeHlre I.IHTeHCI,IBHOCTL

nuHr.ru H6 a 4-5 pas, a nuuuir [O III] - n 3 pasa. flpn erou orHorreHlle HHreHCHBHocrl.t Ju{-
uI-rfi HB H [OIIII /1o utll IguMeHqrocbBrpeAenax o"r2Ao7,"r.e. BrIpoMexyrKesHaqeHHfi,
H3BecrHbrx 4.nx runon Sy I u Sy 2. flpr.rsraru runa Sy I aapo I.rMer'Io apu ,pxocrn r $oroir.ler'
pnuecxoft cHcreMe V (5")<13,8*, a npnsHax rrana Sy 2 - r,pu V (5")>r-l3,Bu. B nepBoM crly-
qae Koppe;lrullfl MexAy liHreHcuBHocrr,rc nusufi Hg u [O IIII orcyrcrnyer, a Bo BropoM -xoaQ$lruueHr KoppeJIfiuHr.r Aocrlrraer r:0,76:t0,08. C4e,nano npeAnortoxeHl.ie, qro AaHHble'
o rrepeMeHHocrr.r eMr.rccrroHHl,rxarnufi HB u [O III] ire nporuBopeqar.4aoilcrneuu-ocr_I,LlApa ra-
raxrarlt NGC 1275, oALIH u3 KoMroHeHroB HMeer rl4n Sy l, a mopofi - run Sy 2.

IZgMeHeHuq flpKocrr-r ;rnnlrfi H6 u [O Ill] B rrrKaJle BpeMeH!r Mecflubl cBllAereJlbcrByer o
ToM, qro o6nacrr nosnilxuoseHuq drilx auuufi He 6onlrug cBeroBoro I\tecflua, unu 1017 ctl.

THE VARIABILITY OF EMISSION LINES AND SEYFERT GALAXY NGC 1275
NUCLEUS DUPLICITY,by L I. Pronik. All the observational data on the emis-sion s.pect-
rum of Seyfert galaxy 1275 ducleus previously used to search for the variability of emission
lines within th; tim; scale of mont'irs and y6ars have been compiled. The mosl ol pubtished
data relate to Hs and 4959+5007 A tO IIil lines obtained photographically with spectrog;
raphs and photoelectrically with a scanner during l97l-1984. The a-nalys_is of the material
in'whole showed, that witHin the considered timeicale the intensity of HB line changed four-
iivefold and [O III] lines - threefold. T he iniensity ratio /1o gtl//i'r, ot H, and [O III] lines

varied irom 2 to 7, i.e. within the interval of the values established for Sy I and Sy 2 types'
The nucleus has the indication of Sy t type when its brightness in the photometrical system
is I/(13.8u, and Sy 2 type when fhe nuilear brightnesi is V213.8n.In the first case the
correlation between He and [O III] lines intensities is absent, whereas in ihe second case the
coefficient of correlatibn is r:0.76:10.08. It is assumed that the data on the variability of
emission lines HB and [O III] do not contradict to the NGC 1275 nucleus duplicity, one oi
its components being of Sy I and the other of Sy 2 type.

Brightnessvariabilitybf Hg and IO III]"lines within the time scale of months evidences
that thJregion of their dmission is not less'than one light month, or 101? cm.
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[1epelreHuocrb H3,'ryrreHr.rfl trrypa cefiseproocNoil raraKr].rKr NGC 1275 nnepnue
,5u,ra o6uapyxena r orrrr{rrecKoM KoHrnHyyne 6o.nee 20 ner Ha3aA, a 3areM B reqe-
HIie [ocJreAy]oulHx 10 ,rer - Bo BceM Ar.ranasoHe AJrr.iH BoJrH oT paA[o- Ao peHrte-
Honcxoit o6nactw. B ra6.rl. I npuae4eusr ccbr,'rr(H Ha nr.roHepcKr.re HCc,'reAoBagrrr rro

Ta6;ruqa I
Ilr,lonepcxue pa6oru Iro r.rccJre4oBaHurc [epeMeHHocrr.t t,toflyqeuus sqpa

ranaKrnxu NGC 1275

Hs.nyveuue

'Onruqecxrrii KoHrrruyyl{

t4K

Ca uruuerponsrrl p aAaoAuanasou
.3uuccnoHurte ,tugttu
X-nyuu

Aaropu, ccurrn

Eapuec []
Ilerepcou [2]
Xoaor [3]
Pnxe n .IIoy [4]
Kea;repuau [5]
I,l. Ilpounx [6]
Potruu,nrA u AP. [7]

I 968
I 969

197 1

1972
1972
t974
l98 1

nepeMeHHocrI.I il3,'ryqeHHfl 3roto a4pa. MoneJrb flLpa Her.r3BecrHa. llpe4no,raraerca,
rrro gApo npeAcraBJlfer co6oii cBepxMacc?rBHoe reJro, aKKperlLtpyrcutee BeuIeCTBO
I,I3 ME)KIAJIAKTAIICCI{OIO NPOCTPAHCTBa. Ho KOHKPeTHbIX CBeAeHI.Ifi 06 3ToM neKy.
JIgpHoM o6paaoeauuH npaKTurIecKI4 HeT. Ecrt ua4ex<,qa, qTo r{acTl,trlHo Hx MoxHo
6yaer rroJlyql4Tb, onr.rpaflcb Ha AaHHbre o nepeMeHHocrn il3ryr{eHvrg flIpaB pa3Hbrx
yIIacTKax CneKrpa. B uacrorqee BpeMfl TaKHx AaHHbIx B HeKoTopbrx AHana3OHax
,AJII4H BOJrH HaKOIJTeHO AOCTaTOqHO MHOTO.

Anrnnury4a nepeMeHHocrr.r rroroKa flApa B $orouerpuuecKofi clicreMe V s gua$-
parMe 5" no pesy.ubraraM Ha6rtoAeHlrft B TeqeHlre 12 ner cocTaBJIreT 2'o, vJtv 6,3 paea
[B], e caur[MerpoBoM ApIana3oHe AJIIzH Bo,rrH B rxKaJIe BpeMeHH HecKoJrbKo JIeT -6o,ree qeu 6 paz[7,9-11], B r.rH$paKpacHoM Auana3oHe sa 25 cyr 2,6 pasa, asa
4 cyr 1,35 pasa [41.llpu 6o.nlurofi HecrauroHapHocrr.r flApa ra,'raKrrzNz NGC 1275
Bo BCeM ua6"nro4aeuoM yqacrKe crieKTpa cJreAoBa,'ro oxr4Aarb Lr3MeHeHLIe co BpeMe-
ueu rpusuuecKr.{x yc,rroBrafi e rasosoil cocraersroqerl flApa, Koropbre uarigyr orpa-
xeHue B nepeMeHHocrr.r gMHCClroHHbrx nusui,t cneKTpa H3JryqeHrzfl n4pa. Taraa
nepeMeHHocTb Bo BpeMesn6ii uKa,rre Mecrubr r.r toAbl 6u,na Haur.r o6napyxeua no
Ha6,,IloAeHliflM cner(TpoB flApa, no,ryqeHHbrM ua 2,6-u reJrecKorre ulr. l. A. lllairHa
e 1971-1972 rc. t6]. B 4a,rr,uerirueu rorrbrrKl.i r4ccJleAoBarb nepeMeHHocrb oMLIC-
cr.IoHHbrx nwruuk ua a'rofi apevreuu6fi Ixr{aJre Ae./raJrHcb pflAoM aBTopoB. Ilo,ryueu-
HbIe HMLI BbrBoAbr [poruBopeq]isH. Msr npoaHaJrz3upoBa,'rz AaHHbre grr.rx vccJreAo-
gaHLtfi. Pesy,rlrarst a:r,ailvsa ror(a3aJrr{, qro repeMeHHocrb JlLtHLtfr, B cneKTpe flLpa
raJlar(rr.rKu NGC 1275 HMeer Mecro, r.i ee xapaKrep He nporr4Bopeqnr 4eoricrseuHo-
crLI flApa. Pesynsraru nprzBeAeHbr HH>Ne

I( uacrosuleMy BpeMeHH noJryqeHbr raKxe Her{oropbre p*yr'rbrarbr, cBr.lAereJrb-
crByroque o Bo3MoxHbrx LIBMeHeHr4rx gMrzccr.roussrx,rl.rHr.t fi B cneKTpe flApa raJraK-
ruxu NGC 1275 sa BpeMrr noprrAr(a cyror( H Aaxe qacoB tl2-151. Ho eru Ha6;rro-
AeHr4r Mbr He 6yaeu s4ecl o6cyx4arl.

,[.auuueHa6I[oAeH[fi[epeMeHHocTI{3MI{ccHorrnux.llnuufi!
B cneKrpe HBJryqeHHfl cApa raraKruru NGC 1275

Bo BpeMeHH6fi uxa.ne Mecflr{bt r{ roAbr

AHanae oMI,ICCIIoHHoro c[eKrpa r,rsflyqeHufl flApa raJraKrr4Kn NGC 1275 c ueJrbro
nor,rcKa nepeMeHHocrlr gMucctroHHsrx .unuuft [poBeAeH no KparlHeft Mepe B ll crarl-
flx. OHfi nepeqfic,'reHu e ra6n. 2 a xpoHo.nottrrrecKoM nopflAKe. 3arnrcqeuus o
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T a6 nvrua 2

Pa6oru no HccJre[oBaHulo nepeMeHHocrn
IrSJtyqeHlis gApa raaal(Tl'lKlI

9MrrccHoHHoro cneKTpa
NGc 1275
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+
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B. !,opoureuxo, B. Tepe-
6ux [23]
K. 9ynaea [24]
H. Mepxynona, H. flpo-
nux [5]

+

I
I

nepeMeHHocrLt Ju1Hui4. pa3Hbre: B Tpex ug Hux nepeMeHHocrb orpullaerctl, B BocbMH

noryr{eH rroJroxr.rreJrbHbrfi p$y,'rbrar. ABropaMI4 nepBoii tpYlnbj craret? flB,'Ifl}orcfl

!,opbureHxo, Tepe6ux u tiynien 117,23, i4l, a nropori -- h. flposr1!.[9,-16, 18,

ig,'Ztl, Kuurxem u O'KoHHe,r [201, 6prarrc, CHaii4epc u Eoxceu6epr 1221, Mepxy-
ilo1a vtr4.Ilpoutzt< [151. To,rnxo B r{eiblpex u3 nepeqHC,'leHHL,Ix B ra6Jt.2 crartsx
I.IMeerCfl MaTeptiar'I, AocraTor{Hblii 4,ra cparHeHI,lii }I alIaJIHg?.T^pH rl3 HHx BblnoJIHe-

Hbr co cneKrp'orpasaurz QororpaQauecr<uvr MeroAoM [21 ,23,241 , a oAHa - 
q]oro-

AreKTpHr{eCKLIM MeToAoM Co CIIeKTpoSoroMerpoM [15]. P^esy,rlrarlt xe, tlo,Iyr{eH-

Hbre B 120,227, MolKHo cQopMyrlrpoBarl, oqeHb KparKo. 3a 10 .rier, Koropble npo-

rxJrs c MoMeHTa Ha6rror,eHr.{fl ffApa ra.rraKruKu NGC 1275 AnaepcoHoM [25] ao vro-

rvreHra Ha6rroAeHur? Kuurxelrovr iz O' KonHe,noM [20] ilpo]l3orx,ru u3MeHeHur Ixl'lp14l-l

J11H11i4,4959 tt 5007 A tO I I Il B 2 pasa, LIHreHCHBHocrb:.JIHHI'IH HB npu sroM l{3MeHfl-

Jracb Ha 60%. IIo Marepr.{aJry Ha6rroAeHr4ii y,'IbrpaQIloJIeroBoro cilel(rpa rApa ra-
ilaKrt4Kr4 NGC 1275 Bpurrc v Ap.1221 cAeaa,'ru 3aKJIloqeHLIe, qro (...nepeMeHrlocrt,

Kar( B KoHrLIHyyMe, TaK LI B SMI.tcCLIoHltbIx JIHHI4flx NGC 1275 6ucrpar Hic,'loxHafl>.
Hzxe usr npoauannstlpyeM ro,'IbKo AaHHble 115,21 ,23,241 .

Buaqa,ne- o6paruuct I( MareplzaJly, floflyrleHHoMy q]ororpacpuuecxul't MeroAoM

co cneKrpotpaQaMll l2l ,23,24]. Hexoropble CBeAeHuf 06 o6croflre,rlbcrBax no,ly-
I{eHI,If MaTepI4a,Ia u o HeM CaMoM CoI.CP)KATCfl B TA6JI.3. B NOC.IEAHEM CTOJI6IICTA6.

JIHubI noMeqeHbl cpeAHer{BaApartzqHbte otuu6KLi oKBL{Ba,reHTHbtx lxHpl.lH SMI4ccl'l-

oHHbIX llt1Ht4h O. Bl'rAuo, rlro Ha6aloAetluf Bo BCex cJlyqaflx 6u,ru npoBeAeHbt tlp14-

MepHo B oAHo L{ ro xe BpeMfl 1971-|982 rl. 3a HHrepBaJI BpeMeHtl or 8 4o 11 ner.
CxsaxHocrs B Ha6,,IroAeHVflx 1llila Tat{xe oAI,lHaKoBofi: qaue MeCflllbl, pe}l{e 

-
AHH. Ho BbrBoAbr B grux pa6orax oKa3a,'rr4cb pasHbrMI4. B t21] HaMII HCC,'IeAoBa,'Iocb

noBeAeHHe co BpeMeHeM orHocllTe,rrbt{brx IzHTeHCLIBHocreii Bocblvlrl BoAopoAHblx I'1

3alrpeuleHHbtx ,ILiHLift H 6IeHA. Eu.n cAenaH BblBoA o cyulecrBoBaHHu nepeMeHHoCTH

BoAbpoAHbrx lugui,t c xapar{repHbrM BpeMeHeM 2-3 toAa }I 3anpeueHHbIx r'IHHI4li

C xapaKrepHbtM BpeMeHeM 6 rer u 1 roA. 6lt,lo noxasaHo, rlro l{exAy nepeMeHHblMI4

OTHOCHTeJIbHbtMI4 I,tHTeHCI,IBHOCTfiMI4 3anpeuleHllblx ,'lHHHI1 CyUeCTByeT onpeAe,'leH-

Hafl cBfl3b, KOTOpafl MOXeT yKa3blBaTb Ha noBTopffeMocTb co BpeMeHeM nepeMeH-

HEIX QI{3r4qecI{Hx ycr'IoBLlfl 3oHbr cBer{eHI,Ir ort4x JtuHLlk. Eu,ru noryqeHbl TaKxe
cBl,rAere,,rbcrBa, qro I43MeHeHr.rr orHocuTe,'IbHbtx HHTeHCHBHocrell 3anpeuleHllblx

JtVHr4it Kopper'rr4pyror c r.r3MeHeHflaMr4 noroKa ffApa laJIaKrHKl'l B caHrI4MerpoBoM

Ar{ana3oHe A,,ILIH Bo,,IH. Aeroplt 123, 241 aHar'Ill3HpoBaJIL{ noBeAeHue Co BpeYeHeM
gKBI4B,a.IIeHrHbIx Ixt4pHH 3MHCCHoHHbIx r'll4Hriii, lJlaBHblM o6pa3oM HU u 4959 {
5007 A tO IIII. 6sl,l cAelau BbrBoA 06 orcyrcrBl4lI H3MeHeHHIi flpKocrl'l srux JtuHHu

co BpeMeHeM.
IiocuOrpru, He Mot,Ilz ,II.i Hel(oTopble pa3II,lql.]fl B o6cTofTer'lbcTBax Ha6IIoAe-

Hrari, nepeuzc,rleHHbtx B ra6JL 3, non,'ttltrr, Ha BblBoAbl "l2ll u 123,241. B cny-uarx
[23,241'ynorpe6,'rfl,,]acb Ar.lcnepcrr.fl B ocuoBHoM 100 A/MM e coqeraHllu c 3Ofl,
B [21] 380-570 A/uu 6es SOfl . Hecuorpn ua 6o.nlruyrc pa3HrlUy B Allcnepcuu, B

noCJIeAHeM clyqae pa3pelxeHlle CneKrpoB 6uno pasa B I ,5-2,0 Hllx(e, r{eM B npeAbl-

Aylrlrix c,Iyqaflx. Tar<oe pa3,,IHrIHe B pa3peueuulI He Morllo cKa3aTL,cfl Ha pe3yJlb-
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O6crogre,rrcrna na6,lrc1enrfi

Ta6nuua 3
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TaTax Ha6,'iloAeHlzti, nocKod'tbKy BeJILlqr.iHbr Ha6,uoAaeMbrx gt{BI4Ba,reHTHbtx rlgpuH
Jtr4ryrfi 6r,r,ru 4ocraror{Ho 6o,rrluuuu: 10-200 A. O6cyguu renepb B.[r.rflHr.ie pa3-
ilv'9,r4ir tuHpr4H xre,'reri cner(TporpaQon, ucno,tL,3oBaHHrrrx npa Ha6rroAeHr.iflx. OpH-
eHTaur.rfl qeJrer? Bo BCex cryrlaflx 6lr.la o4rzHar(oBori -- no npfMoMy BOCxOX{AeHurO.
B uaueu c,'ryqae [21]urenr BCerAa paBHflJra-cb 2", e cnyuanxlig,24l'ynorpe6;rracb
pa3Hafl rxHpuHa ure,'il4: or 1,6 Ao 4" . B [26] 6rr,ro rroKa3aHo, qro r<o]rrpacr flApa Ha
Soue oxpyxalolllux ero qacrer2 raJIaKrr4KH NGC 1275 oqeHb Bed'rux: n Qorou^erpra-qecKoli cHCTeMe V Aonfl, u3flyrreHlzfl flApa or o6uero r4s,'ryqeHr4fl rarar<rul(H B ArJ;O-
parMe 5" cocraR,irser B MaKCHMynae 6,recxa flApa 6oaee 05%, a B Mr,rHr4MyNre 6,1ec-
I(a -- oKo,'ro 700/0. oruona MoxHo cAe,'Iarb BbrBoA o ToM, qro npu Ha6nro4eHuax
co urer'rflMr.r or 1,6 4o 4" Hesanucri-Mo or flpr{ocrr.r flApa perucrpupyercfl cner(rp He-
pa3peIUeHHoro flApa ra/rraKrr]r(r.{. Kaqecrso r4so6pa)KeHHfl BraKtri o6crosrenoireax
TaKxe He I4lpaeT po,ri14, oHo CKa3blBaeTCfl ToJIbKo ua ert6ope Be"rrxqt4Hbt 3Kcrro3r.lrtr,rg.

Ouru6xu ua6,rrc4euul7 AIrfl JurHuk Hp u [O III] so Bcerrpex cflyqaflx oKa3aJrHCb

lPilyqpyo oAaHar(oBbrMlr: Alrtl nepBoii JtvHLrrl.20-25%, AJrfl napbr ltLtHt4fr, tolll]
10-15%.

Tenepr gqpTyygo K o6croflrerbcrBaM $orosnexrpurrecKrzx ra6nrcgeuuft ngpa
raJIaKrIzr(H NGC 1275 [15]. OHu no,'ryrreHbr co cr(aHr4pyroult4M unxpoQorovrerpol,r,
pa6orarcquM B pexlrMe crre'ra Q:crouos ua 1,2b-lr re,rrecxone asi-tj. Bxo4Haa
nua$parua npu ua6nrc4eHuflx paBHrr,'racb 10", nuxo4uafl rieJrb cr{aHepa B0A. flo-
JlyqeHbr sHaqeHl.is noroxoB flApaB ilrlH\u HU u 4959+5007 A IO IIII 14 UeHrpa,rrbHori
06racrr.r raJrar(rr4r(rr Ar.raMerpcM 10" n yuacrKe- HenpepbrBHoro cner(rpa, pacno.{o-
xeHHoM B 100.A B I{pacH}Io cropoHy or ltr4Hvit tO ifiLl g." lnrr.nr.rr loror(oB Bbr-
paxeHLI n o6qefi orHocl4Te,ilbHCI1 ruKa,'Ie. Ha6,'rrc4eulzfl IlpoBoAHJrr.rcb B Ter{eHliel2 uoqerl 1982-1984 rr. Cpe4HeIrBaAparlrrlHatr oul:.46Ka o4ro.o 3HarreHas rroroKa
B 3MI':lccHoHHbtx ,'tHHI4flx r{ HenpepbrBHoM cneKrpe fl,Ipa v, rreHTpa,rbHofi o1nacru
raJIaKTI4t(H He npeBbrruana 100/0.

I4s scero HaKoIl.rteHHo1o M^ryLepHaJra ro 3Mr4ccHoHHbrM JrLlHuflM B crer{rpe H3,,ryqe-
HIl'l flAPA IAJIAKTUI(H NGC 1275 AJIfl AHAJIHIA MbI B3fl"III{ TO,']L,KO TY qACTb, KOTOPAfl
orHocHrcrr K JTHHHffM Hp rz 4959f 5007 A tO III](Nr*Nr), noroMy qro rorrbxo l,{rrj
ort4x rru*ufi rzMelorcfl orHocHTe,rE, Ho AJrH HHbre pa4sr na6.rrrcAeHHri :
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llepemeHHocrb qApa raJIaKTHKLI NGC 1275 n luuunx HB

u 4959*5007h [O III] ro AaHHbrM pa3Hblx aBropoB

O6cyaurra cHalraJra p$y,rbrarbr QororpaSauecnux ria6nio4euuii co creKrporpa.

Sa,rau. CpanueHr.re rrpoBo.u,r.iJrocb no AaraM LI ro creIIeHI4 spKocrl4 flApa ra,IIaKTI'IKH.' Ha prac. I roKasaHo LI3MeHeHI4e co BpeMeHeM oruoueunit Ito,,,J/1np ue pa6or

l2l]l u [23]. Braano, r{ro pe3yrbrarbr oripeAereHr.rq 3rtzx orHolrleHllfi pasurtMlz aBro-
paMli B 6nusxue Aarbr coBnaAalor B lpeAeJrax ouru6ox ma6nw1esuft, yKa3aHHbIx

s ra6r. 3. Aua.nug Hsr4eHeHuft 1,o,,,,/1nu 6y4er nponeAeH HI'Ixe.

Bce uuerou,t4ecfl B 121,23,'iql e*niraJleHrHble urpLIHbI nusrtir. HB u [OIIII
4959+5007 A nu co[ocraBr.],'rr4 c flpr(ocrb]o flApa ra/IaKrlaxr. CucreMarl4qecKl{e

I.I3MepeHI4f apKocru I{eHrpa,'IbHofit o6iacrta ra,raxinru NGC 1275- .a_1ua$parve27".
upoab,qorcn ,ntorolvt t8l. Ho Aarst ua6lrc4euuii cneKrpoB flApa u U BV -s,a6nro4eHIzfi

JInrorO He BCerAa CoBIIaAaloT. 3ro o6crosre,[bcrBo yMeHblxaeT en6opry AaHHbIx

AJIfl CpaBHeHIas. OxOHqaTe,,IbHaf esl6opt<a AaHHL,Ix,_l(orop_afl HaMI{ ynoTpe6nqIaCS

e AaflE,Heftu,IeNa, cogepxur 62 lapbl Be,ll4ql'IH 1y' ,F u V 1o r-t1, sa6nrcAeuHlrx co

CKBa)KHOCTI,Io Mecflqbl, pexe AHLI (ra6,rr. 4, rAe n - 
qacilo HOtIeIi Ha6Iro4eHr'rfi).

Ta6nnua 4

Bu6opxa AaHHrIx Aflq HccfleAoBaHuc
nepeMeHHocrI't sMHccl.loHHoro cneKTpa

H3"IIyqeHI{s aApa raJlaKrtlxu NGC 1275

T a6t uqa 5

CoorHoureuue MexAy 3HaqeHI.{qMtl
HHreHcr.rBHocrefi ,rltrufi [O III]

u HB no AaHHbtM pa3Hbtx aBroPoB

Pa6ora 3aBtrcHMocrb

I,I. 14. flporrux [2] I

B. T. noporueHxo, B. IO. TePe-
6u>x l23l
K. I(, t{yraee [24]

Bcero

31
7

24

62

(3TIX)

(3TIX)

(A3r-11)

'H0
I,HF

,HR

56

24

85+

/1o r111:2,61
I'1o 1111- 2 ,1

{o rrrl '= l'64

s L{[cro Ha6lloaesuii 3a l2 Hoceil

flpu cpanneHHH Heo6xoAr{Mo aMerb 3Be3AHbIe BeJIHqlzHbI ueHrpaJIbHoft' olnacru
railar(rl4Kr4 AJIfl oAHHaKoeoii no pa3Mepy g,r'ia$parust. Ho, LCoxaJIeHI'{ro, BeJII'IqI,I-

usr 7 npuno4flrcfl AJItt 4uaSpairrasl p-aiunx p-asnepoe: Y AopoureuKo a Tepe6a-
>Ka - Atrrfl 27", y tlyeaeea 

- Lnfl 5". MnI AJIfl CpaBHeHLIfl npLIHflJILI BeILITIHHy

gt4aQparnatt 5",' nbcro,ttKy spKoCTb UeHTpaJIbHofi, o6nacru ra,'laKTI'IKII a rar<oft 4tz-

uqpli*. 6ruxe K flpt(ocrll flApa, qeM flpKocrE raJlal(rlll{H n 4laa$parue 27" . floero-

4,**,-T
i

.Puc. 1. ConoctasneHl4e orHoutenufi 11O,,,1/1,fu, IIorIyqeHHLIx 14.V. flponur [21] (roqru)

,[,opourenxo, Tepe6nxeu [23] (rpyNxra) n pasnlre 4atlt ua6'rircneuufi
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Puc. 2. Coorrrouterrre 3r(BHBA,,TerrrHbtx tlHnHrr
ra!rar{rHK a tfororrerpuuecxori cucreue Z'(5,,)
Teuuue xpyx<r<a - AaHuble rlyBaeBa (24), ceer,rsle _
xa (23)

"J r'( t') /t

,ruuurt 4959f5007 A tO IIII lr rpKocrri rrApa
no AaHHbrN,l pa3Hbrx aBTopoB

H. Ilpouux (21 ), nolyreuune - ,Il,opoueuxo rr Tcpe6n-

Puc.3. Cooruorueuue 3KBHBa,'renrHbrx rxupr.rH nraHuii HU H rpr{ocrr.r q.(pa ra,,raKrrrr<r.r n (roro-
uerpuuecxofi crzcreue I/ (5,,)

O6oguaqesutr re )r(e, qro na puc. 2

My Bce BeJIHTII{HbI V (27') AJIfl BCex Aar H3 cocraBJreHHoro HaMH cnlicKa AaHHbrx
6ulu nepecrlkraHbl Ha V (5').llpu erou nepecr{ere HCnoJrb3oBaJrHCb pe3y,,rbrarbr
MHoroaneprlPHslx Ha6rtoAeHlzr? flApa raJraKrr.iKr4 NGC 1275 3acosa u tr7rorcro 1271 .

Ha przc-.2 conocrasreHbr Berr4rr;ut>t lvprulw V (5") us l2l ,28,241. flpra erom
SHar{eHHtt-IV/totrrl, npr.rBeAeHHbrcBl24l,rrariynaentuLlI::,.4'Bl,2pasa,raKr(aKB3roM
cryqae oou{ee corJracue ncex WJo rrrl Ha pvc.2 oKa3ad'rocb HaH/,ryqlxlrM. Bonpoc,
B KaKOM H3 CIIHCKoB Be,IuqI'iHbI WpU\ HMCIOT CI4CTeMaTI4qeCI<lle OT,rIHr{Hfl, MbI OC-
TaBLIJIH OTKpbITbIM, nocKo"IrbKy t4ccJIeAoBaHI4e CLICTeMaTI4qeCKLIX pa3,'IHqHfi He BXO-
AI'IJIo B Halxy BaAaqy. B 4a,rrHer2ureM sesAe Be.[HrrHHbr Wyo u) vz 124] ynorpe6Jrfl-
JIHcb c npv Harofi nonpanroft. Puc.2 rroKa3brBaer, qro BeJrHrrr.rHbr Wp r1l Bo BCex
Tpex cryqaflx cot,'racyrorcfl B npeAeJrax o[]H6oK, yKa3aHHbrx B ra6Jr.3. BuAuo,qro MexAy BeJrr.iqr4HaMH IVK) ru1 u V (5") cyqecrByer KoppeJrflurrff. Koa$$rzqileHr
I(opper'Iflut4u r:0,65-F-0,10. flpa oroM 

'cpeAHeKBaAparur]Hoe 
yKJroHeHr.re oAHoro

3HalleHHfl tVyo tl1 oT cpeAHero 3HarIeHHr cbcrasflser 320/o , uro 6onee qeu e 2 paza
IlpeBbluaer oruu6Ny onpeAeJreHr.ia Wp rrrl, npr.iBeAeHHyro B ra6r. 3.Ila pHC. J coflocraB,rreHbr Be,lur{rinu wnu n V(5"). Bu4uo. r{ro cucTeMa'r'rrqe-
cKlIx pasJIIlI{Hfi B onpeAeJreHrrax Wuu pa3HbrMr.{ aBropaMH Her, Ho ecrb cr.lJrbHo
(orcl(otlHBIIHe) TorIKH. Mlt Hcx,rto,{tlJrr4 uz AaJIbHeiiueto paccMorpeHr4fl Irlecrb ra-
I(I4x ToqeK, I{a pHC.3 oHr orueqeHbr riepToqKaMlz, Ocrasu]uecq 56Tor{eK Ha prac.3
xoporuo yAoBJrerBoparcr o6ur,euy coorHorxeuurc Iyuu_V(b,). I(oeQQrzqraeHr r{op_
peJrfluaH 3rHx BeJrr.{qr.iH paBeH r:0,61-10,08. cpe4uexea4parrzqHoe yr{,'roHeHr.re
oAHOro 3HaqeHlzfl lVu, OT Cpe,A,Heto BHar{eHr.rfl, TaK )Ke KaK kt B Cryrrae W1ont1,
npHMepHO s2 pasa npeBocxoAHr oru[6r(y rzsMepeHr4 rr wHu, npr,rBeAeHHyro B ra6,.i. 3.

Ha puc. 2 u 3 KaT4gyy r.r3 3HaqeHuri W coorsercinyer 3HaqeHHe I/(5,,). llo
3TI'IM Be,/tllqu]F,attr. \\tr HV(5") Mbr Bbrrruc.[r]nu Ip111 r.r 1uu. OrMerr.rM, qro aMndrrlry-
Aa H3MeHeHua V (5") HecxoJrbr(o MeHbrue aM[JruryAr,r flpKocrr4 co6creeHno n4pa
lailaKTur<H B clzcreMe 7, rioeronay aMn,iu.ITyAbI BbIr{HCreHHbIx HaMr.r Be,rrl4qr.IH 11o,,,1'a
1p1u MeHbme Hx AerlcTBHTerTbHbrx aMIJILITyA. pas,'iuqLie B aMld,IuTy.qax MoxHo oue-
HI{Tb, CCJII4 NPI.IHflTb,COIJ'IACHO [26] , qrO B MI,IHI4MYME 6,TCCKA flAPA IAJIAKTUI(II HA
sApo npjzxoAurctr700/o csera e 4r.raSparue5", a B MaKCHMyMe 6,rreixa gb%. Br.rAuo,
I{To aMTIJII'lryAa I.I3MeHeHI4a flpKocra co6crBeHHo flApa taJrar<rr4r(rJ lo xpafiHer:r uepe
Ha 40% 6o"nrure artan.nury4it ua6nrc4aeuoro rzaMeHeHr4fl flpr(ocru uerrrpanrHoia
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'Pnc. 4. CoorHoutertne
aBropoB

O6oasaqesus re x{e, qro
,flpsMblM, pefpeccHtr

llom)

HHreHCHBrrocreii ,,ruHuii HU H 4959f5007 A [O III] no AaHHblN,r pa3rrblx

Ha pilc. 2. Kpecrur< - cpeAHee apurlueruvect<oe, npflMafl - cpeAHafl ntrHtrt N{e)l(Ay

.7Z

4r*1

J
/^/

/,8

42 46 /r,(i,,) 42

'Puc. 5. Conocrae,'IeHne ,IpKocrILtrrHrrii IO III] n uenpepblBHoro cneKrpa

AaHHbuvl pa3lIbIx aBTOpOB

O6osuaqesuq Te )I(e, qro Ha PHc. 2

puc. 6. ConocrasreHr.re flpKocTr.r,runulr Hu I.r HenpepbIBIIofo cIIeKTpa flApa faJIaKTHKII tlo,4,aH'

rrbr[1 pa3Hblx aBTopoB

O6oeHaqeuuq re xe, qro IIa Pllc. 2

4[ /y6u)

qApa ra!'raKTI.iKH IIO

o6ilacril taIIaKTLtKr4 B AI4aSparMe 5". 3to BaxHo IaMerb B BllAy ttpla AaJIbHeftII]eM
'D accMoTOeHI,II,I Marep I'l aJI a'
' H, puC. 4 noKa3aHO COOTHOIIeHI,Ie BbIqI4CfieHHbIX BeJIHTILIH I:r.Ut't Ip tIIl. Br4nO,

'{TO .1no MeHfleTCf He MeHee rIeM B 3,5 pa3a, a 11o trtl - B 3 paga' qTo CyqeCTBeHHO

npenodxo4ur ourra6Ku onpeAeaeHllr _3KBLIBaJIeHrHbIx txtapllH orl'Ix JII{HHft' BIzAso
.raKxe, qro flepeMeuHble;eIar{LIHbI 1HU tt /1o1r1 cJla6o KoppeJll4pylor. Hanounnu,
,rrTo HaJrr,Iqr4e KoppeJIflrlI,IH MexAy SHaqeHI,IflM[I ytr'uFUvlo :fltl6rtJlo orlaetleHo paHee

.rro AaHHbIM Ha6flIoAeHlaft cneKrpoB fApa TaJIaKTI'IKH NGC 1275-s flHBape 1977 t'
n, O-* reJrecKorre [13, 14]. Koa$$raUuenr KoppeJIflIII'IIa BeII'IqI'IH 1HU r'r 11o IIII paBeH

.r-0,52+0,1I .

Bu;ra o[peAeJIeHbI cpeAHI4e IIIIHL:I MexAy npflMbIMI'I perpeccfix Be/II{uI{H .InU

.u .I1o rrrl no sceft Bbl6opKe AaHHbIx, orAe.IIbHo no AaHHIIM tlynaeea 1241 w orAeJIbHo

no'{orria.rreKTpl{qecKllM Ha6JIIoAeHLIflM [15]. Taras ilr4Ht4fl, fio.flyueHuafl no Bceft

tsbr6opKe AaHibIX, noKa3aHa Ha pI{C. 4, u ege OHIA B aHaJII{TI'IqSCKOM BI{Ag - B

rla6i 5, kle ra6ntaqbr BriAHo, qro Bo Bcex rpex cryr{aflx [oryqaercs 6rprsxoe coot'
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HotrJeHfitre: Isr-2lpI]rl. HaJIIaqIze TaKoro coorHoueHrrr [oKa3brBaer, qro B I{gMe-
HeHHrx Jno r llorrrl ecrb cl{HxpoHHafl cocraBJrsroqafl, Koropar cyrqecrBoBaJla
Bce BpeMfl B nepnoA c l97l ro 1984 r. Coornoureuue 11o lrrl r,r .I6u, noryqeHHoe
HaMrI, MOXeT l4Merb [paKT[qecKoe sHaq_eHHe rrpr4 Lrcc.rleAoBaHrar{ nepeMeHHocTla
srlrx .rrusuir B cneKrpe flApa raaaKrr4Kr.r NGC 1275.

I4nrepecno 6uno conocraBl,rTb r,rsMeHelur Iprrrl r,r 1su c H3MeHeHr.rflMn noroKa
flApa raJIaKrIaKll B HeIIpepbIBHoM cneKrpe. 3ru conocraBJreHr4fl rrpr4BeAeHbr na puc. 5
n 6. Bu4no, rrro Me)KAy H3MeHeHHrMu npxocrn flApa B ilvlr4flx au, [o'III], 

"'oaro*cropoHbr,'H KoHrHHyyMe, c Apyroft cropouu, css3r.r ner. To.rHo iarori xe peJvar-
rar [oryr{eH 6nn paHee ro Qoroe.uexrpilqecK[M 4anuuur Ilbl.

llepemeunocrb orHocrrreJrbHbrx HHreHcrrBHocrefi ,nunnfi HB u [oIIIl
B cneKrpe cApa raraKrurn NGC l27S

Paccuorpurvt Teflepb.creneHb [epeMeHHOCrr.r qacro ynorpe6laeMoro orHomeHafi
HHTeHcIzBHocreft 11orrr1/1sU, BeJIIlqIrHa Koroporo, B qacrHocrr,r, rBJIreTcfl oAHITM
r43 KpHrepHen xnaccnQr4Kar\ur4 ceftQeproncKoro flApa taIraKrrlKr4. Ha pr.rc. 7 e,ro
orHo[reHr.re co[ocraBJreHo c IHu r] npHBeAeHa KphBafl. const/.Igu, xorbpaa 4aet
BosMoxHocm y6e4umca, qro orHorreuue 11o t4l I su noBropfler rtriunyrc const/Isu.
Taruu o6paeou, Ha nepeMeHHoe orHoueuue /1o,,,j/1rru BJrr,rrror He roJrbKo ragMe-
HeHpIfl IIHTeHCI'IBHOCTU Jtl4[r4r4 HB, Ho TaKXe I,I LI3MeHeHI,II LIHTeHCI4BUOCIefi Banpe-
IqeHHbIx mluwit. Znrepecuo orMerI,ITb, qro Ha sror pr,rcyHoK MbI HaHecJnE sce 62 rb.I-
ra uaurefi nepBoHarlamuofi nu6opKLI AaHHbIx, BKJIroqafl r.I uecrb (orcKorrllBrrlgx)
TOqeK, <nu6pOrUenHbrx> nocJre a:f.ailvsa-pilc. 3. [oc.neAHr4e He[Jroxo yAoBJrerBopfl-
rot o6qeft saBrzcr4Mocrw I.ou\l IHp-1u8, saHHMafl sKcrpeMaJrbHbre floJroxeHr,rfl.
Cornacuo p]jc. 7 _HHreHcHBHocrb Jrr{Hr{H Hp ueunercfl flpr,rMepHo s 4,5 pasa, a
Ip mlll.au - e 3,5 pasa. Cpe4uee sHaqeHr.re orHorreHufl /io lgi/1"u no 62 io.rKar,r
paBHo 4,1; nonuan aMrrar,rTyAa ero r.r3MeHeswft - or 2 4o 7, uo 6olrurafl qacrb
ToqeK pacrroJraraercs a o6nacril sHaqeHr,rft 3,0(11o rrrl//Hu(4,5. B ra6.r. 6 na-
6nrcg,aeuue 3HaqeHI{f Ipru1l I]Hu colocraBJreHbr co cpeAHHMr4 sHaqeHuflMll gTrrx
g1s-snreHr.Ift, [r3BecrHbrx AJrfl rAep Tr{[oB Sy 1 ra Sy 2 cor.nacHo A4aurcy vt Bu4vlauy
[28]. Kax BI4AHo no oroMy nepeMenuoMy rapaMerpy, rApo ranaxruiu NGC 1275

4z 46 tl
Puc. 7, ConocrasreHr.re oruoueuufi 11o rrt1//n, H HHrer{cr.rBHocrH JrHHt{ri

rApa raJraKTr.rKx

O6ossaceHuq re xe, cro xa puc. B. I(pusax .nuuuR - const//g'

5 HsB. KpuMcrofi o6cepoaropu[,.T. zg

-H^

HB B CneKTpe
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1g (1uor'//Hp )

Ta6;ruua 6

Or
Or
Or

-0, 6 ao

*0,6 ao

f0,2 Ao

+0,4
+1,3
+0,7

Anauc, Bn,qirraH [28]
AAauc, Buauau [28]
14. IIpourax - uacr. Pa6ora

SaHrrMaeT npoMexyroqHoe rroJroxeHTe MexAy rH11aMH Sy I i't Sy 2, npuHuuaa

BpeMeHaMI'l rIoJIOx<eHi,le To oAHoro, To Apylolo rl',Ina.' 
O6paUarracf cHoBa K puc. 7. PaccubipuM o6lacrb Kpl4Boii B I4HrepBaae 3,5<

(1to rrrl//HB(7,5. 3Aeci pacrror'roxeHo 7Oo/o BCex LIMelouII4xcf roI{eK, I'I pa36poC

ToqeK oKoJIo cpeAHero 3HalreHufl orHocIareJlbHo He6o'rlblxoir. KoaSQuUueHT 
^Koppe-irrt , Befir4rr;H'l1o rrrl/Inu v I Hts B 3roft o6racrlz paBeH r:0,68-F0,11. Cpe4ue-

KBaAparr,IqHoe yKJIoHe;ue '3Haqefi,lit I p ;. ll I uts or cpeAHero cocraBJlfler -]- 15Y0.

Toqxu KpHBofi, pacnoJloxeHHble BHe hHrepBa"rla 3,5(/1o tttl lHp(7'5' HMeIor

6o,aruori pa36poc Ha KpuBorl, 3Aecb o6JIacrb 3KcrpeMaJIbHbIx 3HaqeHHil I p rrrll I 11u

U IHg Msr npOcuoTpeJllz 3HaqeHHfl 3l(BLIBaJIeHrHllx IIll4pl{H tX/HO l71orrr1, no

KoTopbrM 1iofiyr{eHbl IsU u Ip rrrl LI 3aTeM oTAe,'IbHo TeX I'I3 Hl4x, I{OTopbIe CooT-

BeTCTByIoT 11o rrrl/1uB, pacnor'IoxeHHbIM BHyTpI'I I'I BHe paCcNIoTpeHHolo Bbl[ie HH-

TepBaJra 3HaqeHr4fi. Orasa,noct, qro BeJrI4qHHsI 3KBIlBaJIeHrHbIx lxHpIrH B 3THx AByx
fpynnax npaKTIir{ecKI,I He oTJII{qaIoTCfl Ijo BeJIuTII{He.3ro o6crogrer'IbcTBo 03HaqaeT'
.Iro olrn6Kr4 BeJIaqI,tH 11o lulilso B o6el4x rpyrtirax AoJIxHbI 6rtrl oAuHaKoBbIMI'I'

a Aucrepcufl tax sHar{ep.uh s o6iacru 3,5(11olrr1/1u'(7,5 o6ycloBleHa ouu6-

KaMLr MeroAa onpeAeJreruun \Y7. Cnequa.nrHo npoBeAeHHbIe ,'Ia6oparopHble I4ccJIe'

AoBaHafl [oATBepAHJrr.r aTo npeArroJloxeHlle. CneNrpst JIaMrbl HaKailvIBaHLtf , c$oro-
rpaQupoBaHHbie oAHoBpeMeHHO Co cneKrpaMI'l nOJIoro KaroAa, ]]..aBailI4 I'ICKyCCTBeH'

Hufi snanccuouHbrfi,'ra6oparopHriii cnexrp. Taxue clteKrpbl lxllp_hHoli,0,1 ltu 6lt,rn
roryr{eHbr Ha aMyJrbczu A-zOO @ npn cneKrparbHort Allcnepcuu 560 ,\/urvr. I4suepe'

HIle cneKTpoB noKa3aJIo, qTo cpeAHeKBaAparl'IqHOe yK"IOHeHI'Ie OAHOIO 3Har{eHHfl

orgorxeHair aKBHBaJreHrHbrx rxr4pr.rH AByx rrHI.Iii (a.nlz NHreucllBHocrefi) cocraB;Ifler

13-170/o B 3aBHcr.iMocTIr or roro, r,rMerorcfl 111114 Her B BbI6opKe 3l<BI'lBa/'IeHrHbIe

rxHpr.rHbr lfi|HLil. MeHbIxe l0 A.
'Ec,rn o6parrzrbcfl K ra6Jr.3 u no ouu6KaM, npr.rBeAeHHbIM A,1fl 1y'ut3v \Y1ottt1,

OUeHHT6 oxlaAaeMble Ilpli Ha6JIIOAeHLIflx O[]u6KLI oTHOueHI'II? /1o rrrl/1uU, ro oKa-

sbrBaercfl, rlro oHII no AaHHblM 121 , 23, 241 panuu 30-40%, r.e' no KpalZHeft

Mepe B 2 paza ilpeBbrrxalor cpeAHeKBaAparurrHoe yKaoHeHI4e or cpeAHelo 3HaqeHlzr

/1o ,1y'1rp, noJryqeHHoe rro ,qaHHL,rM puc. 7 . Sror $ar<r MoxeT cBHAereJIbcrBoBarb

B noJIbBy npelnoJloxeHllf , qTo oIxlI6KLl, npI.lBeAeHHbIe B ra6JI. 3, He lr.nflrctca
r{IlcTo ouru6xanax MeroAa, a BI(JIIoqalor 3JIeMeHT, He cBfl3aHHbIk c gruptu olxI46KaMI'l-

Beporruocrb oTolo npeAIIoJIoxeHHfl IIo KpIlTepl1rc @rluepa 6o.nntue 99%. 3'rieuen-

ToM, yBeJIHqI,tBaIonII,tM oulH6t(u lp r 1ll InU, BbIquC,'IeHHbIe IIo Ha6,lIoAaeMbIM SHa-

qeHHflM V p uq v lV .,p, Moxer 6srrr,, HanpuMep, nepeMeHHocrb sMllccl4oHHbrx lrr4Ht4fl

HU n [O Iill s uKane BpeMeHLI cyrK]4, Koropafl yxe 6slna orueqeHa IIo $ororpa$u-
qeLKLIN,I u Soroe.nexrpuqecKuM Ha6JIIoAeHI4rM [12-15].

Taruu b6pr.o^n, pua"rorp.rHbrri Marepr{aJr roKa3aJI, qro B TeqeHI'{e 1971-
l9B4 rr. IioroKLI gMIicCHoHHbtx JIuHHit Hp n cnexrpe li3JIyqeHrfl flApa tailaKrIlKti
NGC 1275 LI3MeHflJII.ICb B IIIKaJie BpeMeHLI MecflUbI I'I loAbl He MeHee r{eM B 4,5 pa3a,

a ilVHufr. tO III] - He MeHee IIeM B 3 pa3a ((HC MCHCE)) IIOTOMY, qTO A,'If BbIqI,ICJICHHfi

I,IHTSHCI1BHocreft T14HLII1 rlo 3KBITBaJIeHTHbtM IxHpHHaM LICIIoJIb3oBaJIHCb IIoroKH

UeHTpaJIbHOit o|naCru tailarT:atlt B AZaQpalMe 5", t<oTopble I'iMeIoT MeHblxylo aM[-

JII.{TyAy nepeMeHHoCrI.{, qeM norOKIz flApa raJIaKTvKIl). B us\aeHeuufx HHTeHCI'IBHo-

CTefi flIzHl4fi cyuecTByeT KaK CLIHxpoHHafl, TaK H Hecl'lHxpoHHaf coCTaBJIflIoulHe'

3To o6cTosre,nuc'rso no3BoJlfler cAeJIaTb npeAnofloxeHlze, qro 06racrlz Bo3HI4KHo-
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BeHLIT nvIHLtfr, H, z [O III] 6,uaKr.r B npocrpaHcrBe, Ho rroJrHocrb]o He coBnaAaror.
Pasuep o6nacru cBeqeHr.Ifl xax4or? ns nuHwit paBeH nprzMepHo cBeroBoMy Mecfluv
-B '1016 cu. Sror >Ke MarepHaJI noKa3brBaer, qro nepeMenHocrs nuwuit Hp"n tO IIii
He HCKIrOqaeTCfl raKxe H B rIIKa/'Ie BpeMeHLI flOpflAKa OAHT.IX CyTOK.

lleperueuHocrr, oMIIccl,toHHux nuHufi
n 4uoficrneuHocrb sApa raJraKrr.rKr{ NGC l27S

OcHoaHnascb Ha AaHHbIx paALIoI{HrepQeponrerp}rqecKr4x ua6,rrc4euur? Ha BoJrHe
1,35 cu, a raKlKe $ar<re <4ayiop6ocru, npo$a"rrer?'suuccrloHnsrx ,rt suft orrrr.rqecKo-
ro cneKrpa I'I3flyqeHHfl flApa raJlaKruxa NGC 1275, Ilfr<noecKrafi ripeAnoJroxqJr
4noricreeguocib ee ceriQeproncxoro rApa [29J. llpu erou 6una floKa3aHa Bo3Mox-
Hocrl,<<6^ucrp^oil l,t, cKopee Bceto, He3aBLICrrMoir nepenaenuocru o6onx no*ro*"rro"
a4pa NGC 1275>. B erou rpeAro,'roxeHrra paccrorHne MexAy flApaMH paBHflercfl
IIpHMepHo 1 nr<' IIplleHaKLI HesaBlICLIMbIx irepeMeHHbrx KoMtioHeHToB r43ryrreHLu
flApa raJraKuaxu NGC 1?7F^: Qoromerpuuecrori cacreme UBV rbrrarracb o"6nupy-Narl Kovt6epr u,rlrcrtlfi [30]. OorouerprauecKoe r{ cleKrpoSorouerpnqecKoe r4c-
cJIeAoBaHLIe flApa raJlaKrerxa NGC 1275 e o[TI4 qecl(oM Ar.rarra3oHe 11oKaga,rro, rrro oHo
rre (ToqeqHoe>, qro pa3Mep ero Mo)KeT 6srrt nopa4ra yr,noeori ceKyHAbI, rz,ryu 350 nx.
DbI/'I14 noJlyqeHr,I AaHHEIe, T91o!b.I9 [03BOJIuJILI cAe,rarb npeAno,[oxenue o 4noficr-
BeHHocrH flApa laral(rtzr<u NGC 1275, xounoHeHrbl Koroporo - [epeMeHHble flApa
99lQe-pToecKoro rr4ra, Ho paccroflHr4e Me)KAy iruura 6onrruoe - ,bp"4r<a gsOlK
t26, 3l l.

o6parurracr K puc. 7 wra6n.6. zslreHeurze orHoueHufrt Iptrrllsoco BpeMeHeM
B HHTepBaJIe MexAy BHaqeHriflMr{, rpuHrrErMr,r AJrfl flAep runa Sy t lz Sy 2, raxxe
He nporl'IBopeqar npeA,noJioxeHlrrc o 4aoficrneuHocrr.r flApa raJraKTr4Kr.r NGC 1275.
I Ipl'1 3roM Bo3MoxHo, qro oAHo n3 rrAep HMeer rr.rr Sy_ 

-1 
, a Bropoe - rHrr Sy 2. flep-

BOe npoflBJraer ce6r, KotAa r.iHreHCHBHocrb nuuuu-Hu 6trsaer Haz6o,uee 
""rao^oh,a Bropoe - KorAa ITHTeHCUBHOCTb Jrr.rHr.ru HB 6neaer uusxoft. Ecnr.r npe4no,loxr.rTb,

lrro flpKocTF, oAHOTO Wnu o6oux flAep MeHfeTCfl, rrTo o6uquo nueer l,recro y o6oux
THnoB ceft@eproncr<Hx flAep, ro BpeMeHaMH.oAHo {9 rAep 6slsaer fpr{e Apytoro,Il rolAa 6onee qerxo npoflB.Ilrrorcq ero csorlcrsa. t{ro6ri nocMorperb, KaK r{sMe-
HflIoTcfl oTHocI'iTeJIbHbIe HHTeHCHBHoCTLI Ip ru1l InUc fpKocTbro tr1pa taJraKTLrr<W,
MbI PA3AC,'IHJIIZ BECb UITCTUIUiiCN Y HAC MATCPHA,T Hd AEC IIACTI{ TAK, I{TO B KAXAYIO
lracTb BorrrJra nprzMepHo rroJroBrrHa AaHHbrx. IIpu erou oKa3aJrocb, r{To B oAHy IOfiO-
BI'IHy BoirrJrH re AaHHbrg,^ 4/rT Koropbrx a4po 6u.ro c,ra6ee, a Bo Bropyro - flpqe
V (5'):13,8*(V (27"):12,6*). Aua.rrns cooiilorueuuft, norasaHnuri Ha"plzc . 4 i i
orAe,IrbHo 4"nx xax4oli qacrz AaHHbrx, MO)KHO CAe.rrarb rro p[c. g u g. o6Hapyxn_
Barorcfl rrHTepecHbre no4po6nocru grux cooruourenuii.

Ha pac. B nu4uo, r{ro np, or'ocrirreJrbno H}rsxoft flpKocr, agpa V (b,,)>18,5*
crerreHb Kopper'rflrrHr.r Be,'rHqr.IH 11orr11 H 1su BbICOt<asj r:0,76-F0,08, n ro npeur
KaK npH orHoczreJrbHo nncoloit flpKocrr.{ x(pa v(5")<13,5", oHa npaKrHr{ecKu
oTcyTcrByeT: r:0,42*0,16. BcnounrzM, rrTo no scert nu6opxe AaHHbrx Mbr noJly-ttIlilIl Ailfl OTr.rx BeJrHrruu r:0,521-0,11 .

Pac.9 He IIoI(a3bIBaer raKoro rleTKoro pasAeJreHr.rr Arfl cryqaeB flpKoro 14 clra-
6oro a4pa NGC_I275, xar ero-6srno na przc. B, uo Her<oropue oco6enro"r, orrerrrr
BCe )r(e croHr. Bcr rpnsaa Iprlll IaU KalKeTcq cAnur:yrori Arfl cryr{afl c,rra6oiO
flApa B cTopoHy MeHbullx sHaqeHaft 1Hr. Causte HH3r(He 3HaqeHr{fl oruorueHI,Ifi
Ip. ,llnu6ttsarcr B Tex cryqanx, ror4a flApo r.IMeer orHocvTeJrbHo BbrcoKyro fp-
Kocrb. Izluaqe roBopfl, ceoficrea_r4p_aKaKTvilaSy I npoxsJrflIorcfl, KorAa flpKocrb
flApa B KoHrI'iHyyMe w B Lttt.Ht4v HB 6treaer orHocure,'rbno 6onrurorl. OrcrcAa i.roxuo
npeA[oJroxHrb, rrro flApo rHrra Sy I 4ocruraer B cpeAHervr 6onruux rpxocreri npn
H3MeHeHH[i 6,necxa B clrcreMe 7, ueu flApo ri.rna sy 2. Ilpra eroM ceoftcru, ,lpr rr',na
P,y^^2 , *y_r,,,9 npoflB,rflrorcfl npa oruocr.rre,rrrnbfi cnAlotr o6uefi 

"pnodr, "apuI\UU 127b. Kou6uHaqufl pwc. B Iz g noesoJrrer npeA[oJroxurb, rrro HMeHHo AJrflsApa rr.rra Sy 2 uueer uecro 6o,ree qerKar KoppeJrflrl,s BeJrrqv H'l L;;.,r; ; i;^ 5;;
MoxeT cBI'IAereJIbcTBoBarb o roM, qTo JrHHr.iH IO IIII H H6 Bo3HHKaror B o4Hoil'rz rofixe o6"nacra rasoeoft o6o.noqxu g-roro flApa, Taxas o"oSeruoc"o KaK pas 1r3Becrga
Arfl oAuHot{Hbrx flAep runa Sy 2.

5:r.
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Plrc. 8. Conocranletlue tlllreHcilBlloc-
refi ,'rHHHii HU u [O III] n cnexrpe qA'

pa ra,,IaI(THKll .q,[fl pa3Hblx flpl(ocTeu
flAp a

TeuHue upyrr<t(Il 1"(5")>13,8m, cocraolu -
v (5")< I 3,Bm

Pr.rc. S. Conocras,'IeHI'te orHoluel'll'll"r
11O,r,1//nU ll I'lllrellcHBHoCrl'LlrlllHI'I

I-IU ala pairrlrx flpKocrei'i rApa ra,IIaK-

TI,I I(I,I

Tcugne l{pyiKr{rl lI )l(rlpHilrl rllHll' -
v (5"):>l3,8ttt ' cBer,lblc I<pyiKlttl rr urprrxo'

Barr rnrrnx -o1/ 
(5")< 13,8r', Tolli{at nA'

ru r - const/ -/ 11U

46
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Ha.nuqpre B TaJIaKTI'IKe NGC
1275 azyx qAeP ceftQepToBcKoro
Tr4rra xopouo o6bfcHfler TaKXe I',I

orcvrcrBl,le xoppeJlfluua MexAy
npNbcrnura ilvHipl HB u [o IIII,
c oAHOft cropoHbl, I{ KOppeJIfl-

]Jx14 vlx c spKocrblo HenpepblB-

Horo cneKrpa flApa (cM. pHc. 5,

6) - c APYroft. PaeHrte rePeMeH'

nHe sapa !I rx ra3oBblq -o!qJ,.o:j:l4
BHocfr pa3Hoe r(oJrgrrecrBo cBera B o6tqee Ha6IloAaeMoe Iz3IyqeHHe flApa NGC 1275'

Aols x'axaolo I'13 flAep B o6lqeM I{3ryr{eHI'I[ B Jrt4rup.x I4 KoHTHHyyMe pa3ruqHa'
'B 

errux ycJroBr,rfx KoppeJrflrlr.rr4 HHreHcyBHocreit flLiHLIfi H KoHrll HyyMa Moxer H

He 6bITb.
IIpu nocrpoeHr4ri MoAeJrrl ABoftHoro flApa raJIaKrI4KLi NGC 1275 lllxttoBcl{I4il

Onr{paJrcfl Ha AaHHbIe o ABoIiHoM paAI4oI,ICroqHIlI{e B qeHrpe 3roll IaJIaI(rHKI'I (3C 84),

DaccrorIHLIe MexAY K0MIIOHeHTaMI'I Koropolo paBHo npl4MepHo 1 nx, a pa3Mep Kax-

ioro ,r, flAep 0,3 nK. OrHocI'lreJIbHyIo cKopocrb ABI'lxeHI4fl KoI\I[oHeHroB flApa oH

npr.rHfJr r{cxoAfl LI3 BeJIIIqL{HbI pasABoeHun npo$rl,neil eltucctzoirHblx JIIZHI{iA HB I'I

tO IIII npllMepHo 600-800 xu/c [29]. I4cno,rr,sya I'{3BecrHoe coorHolueHl'ie ArIfl

ABofiHoro o6ter<ra 9.)i:nu'R/G, rAe $Jt - cyMMapHafl Macca B rpaMMax' u - cKo'

!o"ro op6urarbHoro ABI'IxeHI'Ifl B cMlc, ft - paccroflHlle MexAy "q":'::i*::-:5a C - ipaAUraUUoHHaf IlOCToflHHag B cM3/C2, oH [oflyr{Ial MaCCy flApa paBHoI'I

3 .10u $:)t;, IIpHHffB Bo BHr.rMaHHe, qTo Ha6JrroAaeMbre Ber,Ilzrt].]HbI cl(opocrI'I ]r paCCTofl-

HHfl MeXAy KoMIIoHeHTaMH MeHblxe AeI?CTBLIreIbHbIx BCJIeAcrnue eQ$exra npoeKIIHI'I'

IIpu pasrra-epe sApa 0,3 nx Tal(afl 6o,nsuas MaCCa CBI.'lAereJIbCrByeT o roM, qro flApo

rinaituxet'NGC- 1275 - KoMIlaKrHblfi o6beKr rI4IIa (MarHI{roI4Aa) u"Iu cBepxlt'lac-

cr4BHoft qepHoIl Ablpbl.
@orOUerpnuecx;e I4CC,reAoBaHr.rg [26, 31] rrOKa3a,IIIl, I{To paccrorri: -*:Yy

KoMrroHeHratra}r Anor?Horo flApa raJIaKrHI(H NGC 1275 Moxer 6strl paeHo I4JIH oo.Ilb-

ue 350 rK. TorAa Macca IIeHrpaJlbHoro reJIa paBHa5'1!'l!:)]q, B 3roMc"ryqae cy-

tgecrByer HecKoJrbKo BosMoxHocreft: nu6o B IIeHrp_e NGC,,l 275 HaxoAl"lrcfl cBepx-

MacCHBHafl rlepHafl Ablpa HJILI MaIHHToHA c Maccofi 5'1010 l)Jio, nrz6o o](o'rlo cefiSep-

ToBCKoto fApa CyUeCTByeT MaCCHBFIoe CKOIIJIeHI4g 3Be3A pa3MepoM 350 nx 14 MaC-

coi4 -5.1016$Jio.B noc;le,nueM cJlyqae Maccy flApa no HattrHM AaHHbIM oqeHllrb

HeJIb3rI. KouUeurpaqllfl 3Be3A B TaKolo po4a 
"nonneHI4I'I 

6oJlb*ure 3'103 3Be3A/11KS'

Ans cpaSHeHI,IE [pLIBeAeM MaCCy ileHTpaar,Hofr ttuHsat Hauefr lalaxrut<l'r, Ko'ropafl

fi; p;Ary;;'OCibjiOO iI< prrru"S.10r.$o [32]. Brzauo, r{ro IIp?r npLIMepHo B 2 pasa

U^esrureft MaCCe Jtv1ga la.raxrUra a 3,7 paza 6o.llxre oKoJloflAepHolo CKoIIJIeHI'lq

raJraKTI4KII NGC 1275, CJIeAoBaTeJIbHo, I(oHUeHTpaql{f 3Be3A B noC"IeAHeM npI'IMep-

Ho B 100 pa3 BbIIIIS, qeM B JIHH3e la.narrilxu. Ma;oBepoflrHo, r{To KoHUeHTpaqlzfl

3Be3A B OKOJToflAepHOM CKOnJreHvrl 6ilila 6u panuouepHa Ilo elo paAIZyCy' CKOpee

Bcero, oHa pacTeT K UeHTpy. B rarou cJryqae MoxHo OXLIAaTb, qTo B IIeHTpe cKoII'

4t 40 ,y,
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JreHI4fl oKo!'Io celiQeproBcKolo flApa ta,'IaKTIKH NGC 1275 rzMeercr MaccHBHbrfi Keprr,
cocroaqurt r.r3 3BesA. Cor,racHo reopvr4 [33, 84] xepu uaccorl 10s il.)io ^ 

pugryrul-3 nr< Moxer (rrr4Tarb) cefiQeproncr<oe flApo taJrar(Tr.rKrz.
Hoa6pr 1986 r.
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'APA 

|AJIAKTHKU NGC 1275
HA TEJIECKOTIE A3T.I1 B I9B2_I987 f f .

H. H. Mepxylora, JI. If . Merux, V. kl. [IpoHNx

llpueo-[:rrcR pe3yrTbrarhl rra6,rlo4enuri nepeNreHrrocrr.t rrApa raJrar(rHxu NGC l27S ua re-
flecr{one A3 l-Il cot.ncx'rpocforouerpolt ACn-J3g s o6aacrH ?Arncololrrrbr x lrrHruiH^,lOllil
I4959+50-07 A u t,enpepuBlloro cnexrpa, npoBererrrrux n l9B2-lgB7 rr. u f<ru,n,.nJ'ii n.rl,ro-
Susuuecxoii_o6cepraropuu (nxo4san nua(rpzLlrra 10", euxonrrao ,r"ro aL.-so'At. a.;;;;;lr;floryrleHo 375 ouerror 6.lecxa ra.[axruxu'sa 32 uoqu. Alranr.rs ycpeAHeHHbrx 3a r(a)](nyro Hor;b
AaHHLIx noI(a3ar'I' qro 3a BC-e rpeina lta6,rtlogetlufi norox Ltsr'ryqeHr.rff B Korirr.tHyyNre n ll.ra6parue10" MeHq,'Ics npI.INIepHo n 2 pasa, a noroKH r4sJryqerrHr rApa ra,,raxrHr(H B gr\rr.rccHoHrrr,rx,Tr.r-
rruflx-npuMepuo n 3 pasa.

oBSERVATIONS oF HB AND lo IIII ,'4959 15007 A E^llssloN LTNES vARL\BI-
LITY IN THE SPECTRUM OF NCC I275 GALAXY NUCLEUS OBSERVED AT AZT.Il
TELESCOPE IN 1982-l9BZ, by N. I. Merhuloua, L. p. Metih, L i pronitt.- ite...utii
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of photoelectrical observations of H0, [O IIII ],4959+5007 A lines and continuum variabi-
lity are discussed. The data are obiained at the 1.25-m telespopg AZT-l.l equipped rvith a

.tinn"' ASP-38 (entrance diaphragm 10" and the slit Al:80 A) ol the Crimean observ.atory'
the [otal numbei ol measurementitgzS) were averaged for each of 32 nights. It is conclude.d,
thatlhe continuum flux within 10" diaphragm varies twice, while the errrission lines in the
spectruni of NGC 1275 nucleus vary thrice'

C ue,ntrc npoAoJrx{eHr.rfl r4ccJreAoBaHilft o6Hapy)KeHHoii paHee ilepeMeHHocrll
oTHoCaTe,'IbHbIx IzHreHCuBHOCreft KaK BOAOpOAHbIX, IaK V 3aIIpeqeHHbIx LVHLIilI' B

cneKrpe flApa raJraKrurrlr NGC 1275 lll Mbr HarIarI4 B 1982 r. Ha6JIIoAeHI,lfl HecKo,lb-

KHx cerl6eproBcKux ta,IaKrLII( ua 1,25-w reJlecl(olte A3T-11_ Kp^ur,lci<oft acrpo$Ia3u-
rrecKori o6."pumopru. Pesy,rrrarbr Ha6JIIoAeHI.Ifi c Hott6ps 1982 r. no Mapr 1984 r'
npr.rBoAnrcn'sl2lf sa 12 Hoqeft 6sr.aa no.nyue^r3 1_gl 9[eIK1q{gcKa nApa tailaKrIIKV
NGC 1275 B o6riacrrz rrtHvr4 HB, Ay6,'rera [O III]I4959-f5007 A'ue HenpepbIBHoM

CNCKTPC. EIIN CAC,'IAU BbIBOA O TOM, TITO }I3MCHCHI'Ifl IiOTOKOB B 1(OHTI'{HYYMC I4 B

3MI4ccrzoHHbIx Jri{lrr4flx cyu],ecrBeHHo npeBbllxarcT ou[6I(]I H3MepeHI4Ii. C uapra
1984 r. no $eepa.rrr 1987 r. sa 20 Hoqeli Mbi roIyrllrIv,_274 otrcswu 6necwa aapa
gTori ta71aKTut<l.t e rex >xe CneKTpa,'lbHbIX I.iHTepBaJIax. Yqurlteas' r{To rlplt sa6,nrc-

AeHLIflX laJIaI(THK AaHHbIe 3a OAHy HOqb Iz Aaxe 3a Mecflu, KaK npaBI,JIO, OCpeAIIfl-

rorcx (nanpLIMep, [3]), MbI rtpI4BoAI4M yCpeAHeHHbIe 3a cyrKI'I I4 MecflUbI I43MeHeHI{fl

IroToKoB B I(OHTIZHyyMe H B 3MI'{CCI4OHHbIx ,III'lHHfx 3a Becb flepHoA.

Ha6.nro4eHua npoeo4rz.rrucb co cKaHupyioulr.rM cneKrpoQor.ouerpou ACn-38,
pa6oraroq[M B pe>KI.{Me cr]era OoroHon. !,ualterp nxo4uoft 4raaQpamrlt paeeu 10",
r{To npeA,LflB,rfler Bbrcorue rpe6oeaHHg_I( Kar{ecrBy rtiAl'lpoBaHI4q. TaK :r'aK BVLLI-

urui paamep flApa tar,raKTr.iKr.i NGC 1275 onpenellflercfl B ocHoBHoM I(aqecrBoM I'i3o-

6pax^enur (a n rioru Ha[IIlx ua6,,trc4euaii oHO 6bL'Io He xyxe 3"), ro yCraHoBKa fApa
rru qeurp ,qtaaQparuu He npeAcraBIfier rpyla. To'{uocrl lIlA,llpoBaHIar o(lQceruoro

SOrOru4a, y4epxunarouleto ra,rlaKrI.IKy B 4rza$parvre, ,Iyque 1". BonpOC o BItl4nHVIl

ro,roxeHI4.fl ra,IIaKrHKIi NGC i275 n lua$parlre pa3MepoM 10" Ha roqHocrb I43-

MepfleMbrx rroroKoB r3ryqeHrzfl paccMarpr4BaJICfl HaMLI Aocraror{Ho no4po6uo s [41 .

floxasaHo, rrro ecr'rH cMeuleHr4e sroii ra,,raKTI4KLI BHyrpI.{ AIiaQpalMbl He npeBbluaer

t3" Ot ee qeHTpa, TO H3MeHeHLIfl IIOTOKOB [3,IyrIeHHf ra,rlaKTHKI4 KaK B fl^enpepblB-

HoM Cnel(rpe, Tat( H B 3MLICCuoHHbIx JII4HHflx B CpeAHeM He npeBbltuarcr 5%, a 11pH

cMerr\eHr4z Ao J-4" ourtr6t(H AoxoArr 4o 10%0.

Aua.[[g Bo3MoxHbrx HHCrpyMeHTaJrbHbIx outi6oK, cBfl3aHHbIx, B qacrHocrl4,

c ror{Hocrbro ycraHoBr{H 4aspaxquouttoil peruerrtl B 3aAaHHyrc o6;racrr clleKrpa'
olr{caH e [5], rle r]oKagaHo, qro npHHrrafl HaMLi MeroAi'lKa rio3BoJlr^eT perl4crpH-
pOBaTb TIOTOKI'I H3,'lyrIeHHa OT IaJIaKTHI{I4 C TOqHOCTbIO He XyXe 5-10% '

Ha6,lroAeurzr npoBoAr4Jllcl 4n$SepeHqr{a.lbHbllu MeroAoM no orHolxeHl'l]o K oA-

uoit vnu 4eyu snei4aM cpaBHeHufl, B3flrbrM H3 cnrlcKa B.11. "rhororo [6] . Ocuos-
Hoft SsesAoft CpaBHeHHf , 

-x 
NorOpoft npl.lBeAeHbl BCe peeyJlbTarrt Ha6.lrcAeHHIi, flB'

Jrflercfl ssesAa'C2 (V:12,31*, B-V:0,58'). C or<1n6p1 1986 r. MbI Ha6rIIoAaeM

raKxe 3Be3AbI Cl (I/ :10,50"', B-V:0,22*) u C3 (V:12,82'n, B-V:0,41") l1o
norrporo o"no"noi, 3Be3AEI CpaBHeHHf . Heo6xo4nUo orMerl'Irb' qro 3Be3Aa C2 6O-

flee f0 JIeT Hcno,,Ib3yerca B. M.,'}orlru B Kal{ecrBe ocHoBHofi 3Be3AbI cpaBHeHHfl'

V 3a 3To BpeMfl rlo4ospeuuii o ee nepeMeHHocru He Bo3HI'IK.IIo. B Haurzx ua6'rrcAe-

HI'IflX OTHOIIICHHfl NOTOKOB I 3,TIYqCHHfl OT ABYX 3BE3A CPABHCHI-]fl NOCTOflHHbI C TOq'

,o"ro1g " 
cpeAHeM t-iYo, a pas6poc eAlarrquslx nsubpeuuil He npeBblrlaer 10%

(a c,lyuanr Heycrofiuunblx arMocq)epHbIx ycJloBufi). Bce 3Be3AbI cpaBHeHI'lf pac-

ro/ro>t<eHbl He .rlaJlee 7' ot ratlawrttxtt.
flepe4 HaI{a,rtOM Ha6,,IrOAeHI4fi Ae,'laJII4Cb KOHTpO,'lbHbIe CKaHbI A,'If npOBepKA

uKar'IbI ,(.IIHH Bo,/IH cnexrpo$oroMeTpa. OAllu us TaKHx CKaHoB MoxHo BI'IAeTb Ha

puc. 1 e [2J. Bo BpeMq na6.rlroleuuft BblxoAHaf UeJIb cleKrpoQoroMerpa, paBlg.afl'

80 A, nocneAoBarerbHo qeHrpttpcBaJlacb Ha rpu o6nacrn C[eKrpa' Koropble C yqg:

roM KpacHoto cMeuleHuo .ana,.rlr5u NGC 1275 npuxo,4I'IJII'1cb s.a o6tacru JtvHVtl

HB, Ay6,rera tO IIII 1,4959+5007 A u ua 06,'Iacrb HenpepblBHoro. cneSlPQ pacno,'Io-

xeHHyIo Ha paccroflHuu 100 A u xpaurylo cro_poHy oi fy6.rrera tO III]. Eo.nee noA-

po6uo iueroArxa ua6,urc4eurzri onucaHa e [2] . OrN{erHM ro/'IbKo, qro BpeMfl HaKoIIJIe-

HHr cgtHar'ra, paBHoe 100-200 c, o6ecneuuBaJlo [o,'IyqeHHy]o tlo crarlICTIrKe KBaH-

ToB CpeAHeKBaApaTLItIHyio ot1H6Ky oAHoro H3MepeHI{a cOoTBeTcTBew:ao 3-20/o. 06-
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Illee BpeMg HaKOn,'IeHI,tfl CI,trHa,Ia CKJIaAbIBaJIOCb H3 AeCflTH H3MepeHLIft npH BpeMe-

HLI HaKolJreHufl Ka)KAoro Ll3MepeHLIfl 10-20 c, qTo rIo3BoJIflJIo BblqI{CJIHTb cpeAHe-

KBaAparpir{Hyro ouru6xy HerrocpeACTBeHHo rI no orKJIoHeHIzlM or cpeAHelo orcr{era
s erofi rpynne. Cpe4uerna4parr.rr{Hbre oulru6Kt4, BbIr{HCJIeHrtbte AByMr cnoco6auH,
6tr,rn npuuepHo oAuHaxosst. <Dou He6a ueueptlr'Icfl Bo BCex rpex_ rlCCJIeAyeMbIX

CleKTpad'rbHtix o6,'racrsx Ha paCCTossuuS' K ceBepy oT Ta,IIaKTIII<4. 3esuruue paC-

crosHl.is NGC 1275 Bo BpeMfl sa6,,lrcAeuufi He npeBbllxa,ru 60o.3a olsy Hoqb noJly-
qaJrq or I lo 44 rzsuepeHuft flpKocTr4 raJIar(THI(I{ Bo BCex Tpex HHTepBa,IIax cnel(Tpa.

CoorsercrseHHo IIoJIHoe BpeMfl Ha6,rrc,qeuutt 3a oAHy Hoqb coCTaBJIfJIo nplaMepHo

or noryrlaca 4o 10 u.
Iloc.ne yuera $oua He6a etrqucJrrJIHCb orHo[reHl.]r 14 HTeHCI4BHocrefi orAe,llbHbIx

o6.nacrefr cnel<rp, fApa raJIaI(rlar<u NGC 1275 u 3B$AbI cpaBHeHLIfl C2: Irl I ,., Irl I *
u Irl I.r, a sarel,{ -'(lr-la)l I*-luUl I*n (l ,_13)l I,i.-llotql I*, IIpHHI'IMaeMbIe

HaMr.{ B r{aqecrBe orHocr4re,rbHbrx I4HreHclieHocreii lrvHnv Hs 4y6nera IO IIIl (no

orHorrreHlIrcKuHTeHCIZBHoCTI43Be3AbICpaBHeHllf), Itl Ir-l;l I*-orHocl4reJlbHafl
T,THTeHCLIBHoCTb HenpepblBHoto CIIeKTpa LI 3B$AbI CpaBHeHHtl . 3auetuu, uro I 1 

Ul 
I *

u Irorttl I * - 3HarIeHIIfl Ar'Ifl rApa ra,lal(Ti'll(14, a Irl 1.,. - ecell ee qeurpa,llHot?

o6.nacru-paaMepoM 10". Btrquc"neHHbre cpeAHeKBaApart4rlHbIe ouru6ru 3THx orHotrle-
uuri se npeeutuaru coorBercrBenno 11 ; l0 u 5% .

Pesy.nirartt na6,,trc4euuft coAep)KaTcf e ra6,'Illt-l,e. floc.ne 4arrr ua6nrcAeszii
c,'IeAyer r{Lrcro uauepeuuir n 6necxa raJIaKTI4t(tI B AaHHyto Ilorlb, rto KoropoMy npo-
r4BBoAHJIoCb ycpeAlleHlie. Ha6lrcAare.rlrulifi MarepLIar'I [peACraB,'IeH B BHAe cpeA-

Hr4x 3a Horrb oTHoCHre,'IbHbIx uHreHct{BHocTeii KoHrl.{HyyMa I ,l I ,., Jtt4Hr414 I{ A -
IyyUl I * u gy6nera IO IIIl-11o rrrl/1,. co cBoIIMH cpeAHeKBaAparl'IqHbIMI'I oulta6xauu

o.Vla ra6nuUbl BLIAHo, qro orHoctIre,ribHafl I4HreHCHBHocrl 1,y6,lera tO IIII cpaBHrlMa

c HHTSHCHBIIoCTbIO I{oHTLIHyyMa, B TO BpeMfl Kal( I'iHreHCI'IBHOCTb JtI4HIlIi 11B CyUe-
CTBeHHO MeHbIIIe, 3rO, s qaCTHOCTI,I, ttpI,IBO,4IrT K 6OIbr[l'iM OX][6KaM OnpeAe,'IeHI'Iq

HHTeHCHBHSS,1H r'II4Hr4u Hs. !.eoerorir4eM orMeiIeHLI Ha6JIIoAeHLifl, rIoJIyr{eHHbIe llp14

nocpeAcrBeHHbtx Mereoyc.ilostisx. Cpe4Hexea4paruqHble ouIH6KLI CpeAHIz,x _3l^a.tle-
uhii aa Hor{b He npeBblua}or AJIfl l(oHruHyyua 8,5%, A,'Ifl Ay6aera [O III] 12% u
Aaxe B Cayqae JIVHLIM H0 10%, r. e. JIe)KaT B IIpeAe,'lax CpeAHeKBaApaTI'Ir{HbIx olxu-
6oK geilu.IuH, BbIqI{c,'teHHbIx A,'1fl oAHolo H3MepeHI'If .

Ha puc. 1 npune4eua 3aBr4cI4Mocrb rloroKoB I.{3,'iyqeHl4fl B o6,'Iacrflx 4y6,rera
lO III] m rourunyyMa. OlpeAefleHr.{r iro MaJIoMy qticr'Iy Ha6,rrc4euuii (o4no rz,rz Ana)
B3frbl B cKo6r{[, MII sttAenl{;Ir.i 3HarIeHI,Ifl, no,rylleHHble B coceAHHe Hoql'i: cBeT,'IbI-

MH r{pyxKaMLI IIoKa3aHbI 3HarleHLif 3a qerblpe noua (c 06 no 10.12 l9B5 1., cM. ra6-
nu[y), a KOCbIMLI KpeCTLIKaMli - 3HaqeHHf CooTBercTBytolqHx Be.[HI{l'iH 3a IIfTb
uoqeli - c 04 no 09.12 1986 r. Ocra,rrur,re ua6"rroAesuq HaHeceHbt TeMHbIML{ Kpyx-
KaMfi. BHAH9, qro rroroKu B r(oHTr.rHyyMe LI B Ay6,'Iere tO III] flot(a3blBator 3HarIH-

TeJrbHyrO nepeMeHHoCTb or HoqI{ I( HoqH, yKJIaAblBarclqy}ocfl TeM He MeHee a o6qyrc
sar<oubuepnbcrb. Ko3SQr4rIr,reHr Kopper'IfIILIH 4,rx srofi 3aBLICLIMocra paneu,(-
:+0,86t0,05.

Ha prac. 2 noxasaHsr r.i3MeHeHafl noroKa I.I3,'IyqeHHr B Jtr4Hrlr4 Hu a saaNcnMocrl
oT r.rsMeHeHLIft KoHTI4Hyyua. KoeQQI4qI4eHr KOppeJIflULiu B sToM C,{yqae nor{rll Ta-

Koii xe, KaK v B npeAbtAytrreM: (:+0,81+0,06. Tat<nlt o6pa3oM, Mo711Ho cKa-

3aTr,, qTo c yBeII.iI{eHLieM noToKa B HenpepblqHoM cneKTpe pacTeT I'I lIoToI( B 3MI',IC-

cHoHHbIx llvHLtflx Hu u [O III]2!4959+5007,\.
Bo uuorux pa6oiax, rocBflxleHHblx ua6nrc4eHlzffM ra,'IaI(rzr<u NGC 1275, pac-

cMaTpI4BaeTCfl 3aBLICI,tMocTL, I43MeHeHizrl 3KBHBa,'ieHTHbIx luplpHH l4JII orHocHTeJIL,l{blx

uurencusuocrefi JILIHIaII HB u 4y6,rlera IO III] .LIzpuc.3 nuAno, qro c yBeJII'{1e{y9]rI

rroroKa B ilvHt4vr HB pacrer raKxe rioroK LI3,'IyrIeHLIr B o6racrl'I 4y^61er^a^t9 UIl,
rp[r{eM NosQQuque'Hr KoppeJlflrl4Iz R- 3roM cryrlae paBeH (:+0,92-r-0,03. A.ns
Be,rr.rqr,rH loToKoB Jl4HHfl Hp Iz IO IIII stlnonHsercf CooTHoIrIeHI'Ie Iyot4-3,21sU,
flo 4auuur,t QororpaQuuecKux Ha6.nrc4eHuli, BbIIIor'IHeHHbIX Ha 2,6-u te.reCrone
3TIII c 1971 no 1984 r., ycpeAHeHHbrx sa HecKoJrbKo cyroK, IIoJIyqeHo coorHoue-
uae 11o trtT-2,6 Irp ll1. Pasilu'tun Moryr 6strl o6yc,noBJIeHbI KaK BpeMeHH(IMI'I

I4sMeHeHr4rrMiz noroKos I,l3ryr{eHl,If , TaK z reu Qarrovr, rITo Ha 3TIII usnaepfrcTcfl

aKBr4BaJreHrHbre lxHptrHbr oMr4ccr.roHHbrx JIIzHHII , a Ha A3T-11- noroxt'l B crleKT-
p a,,rb HF,rx o6r acrq x (41, : 80 A), cooreercrBylourax 3rl'IM,'I I'I H I'Ir M.
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f I I I lltrro 3HaqeHI'{e lo:lll'':g'g4g'
F I I I B Kpyr"Ibrecxo6xH3aK'l'oqeHbl

\o /,81"'t) l' +. . I ."'l l:y::!::'"1:,::J:1:'iT,iil, 13-

} ool I I'] I r'rtpe,rrl' Keaaparutr^" :1991-1:
KC OTMCI{CHbI

Kax eLIAuo I'I3 plic. 4, sa necn npeACTaBJIeuHltft nepuoA..na6.ltrcAeslafi HHreHcas-

Hocr, He rloKa3btBaror ct{creMaruqecKoto xoAa rasNaeHeHHft co BpeMeHeir't' I4uetot

MeCToC[opaAI4qeCKueyMeHIrueHI,I'lHJl|4'yBeJIHqeHHfl'IpKoCTxfApa|aJIaKTI{KH
rroqrr.I oAHoBpeMeHHo Bo BCex rpex ucc,'IeAyeMblx o6il9cra1 11e-Krpa' 

Ho npu 3roM

v*."irlrrs'6.necxa BbtpaxeHbl npue. 3a BpeMr Ha6.,tloAeHuli noroK H3JIyqeHI'1fl

B KoHTI.IHyyMe MeHflJlCfl np,*.pno^u 2 pasa,- a IIoToK H3,'IyI{eHuf B 3MHCCI,IOHHbIx

lrr4Httnx - npIrMePHo n 3 Pasa.- 
B ps^y 

"i.r* 
Ha6.rrroAeuuri 6st,rto uecroJlbKo cJIyrIaeB, I<orAa Ua6^roAeuaq UIJII'I

IIo HecKoJIbKy Horleli noApflA' .Ha przc. 5 lpe4craa'leHbl cpeAHI'Ie 3a Hotlb IIoroKI'I

or flApa raJIaKrt4KI4 I'lce'ri?s u ,i'"t yuairr<ax cneKrpa Ant{ Ael(a6pq 1985 r' u

;;;;"p;,^;;;;ap;1g86 r., 
".oro,e 

co cso,\ar ouru6rayu. B or<rn6pe 1986 r. ra-

;;;;;r'u"r, 
"b6" 

orHocl{re,rbHo cnot<ofino: Bo Bcex rpex crel{rpa'Ill'Hblx Aflaila'

SOHax He 6sr.no ,nr,arror* HSil{eHeHIZft (r. e. npenrruarculllx 3o, r4e o'- cpeAge'

KBaApaTHqHaq ouu6na cpeAHelo 3a HOqb 3HaqeHHf coorBercrByloulefi eeJll'{ur'rHsr)'

B AByx Apytr4x c.nyuaax'6lt,1Ir orMeqeHbI cyulecTBeHrlble i"l3M-e_lleHIIf I{aK B KOllTi'I-

HyyMe, TaK v B sMllccl{oHHblx ,'II'IHHflx, AoxbAou{'u-e +p!9!:' Hau6o'nlurlle I'I3MeHe-

Hr.rr B KoHrr.rHyyMe Oiip Oii:Og.f Z f g85't., tj+-05.12 1986 r. u 07-08.12 1986 r':
tOo, go u 4o. loorsercrBeHHo. l4s\aeueH11g KoHTHHyyMa B ocraJ'lbl{ble Hor{rI He npe-

{t 'lv

t38
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BbltrraJII{ 3o' o'r' cpe4Hzx 3a Hoqb eua,reHr.rft. !,ta nuuuu H6 3Har{i{MbrMr{ fBJrflrorcfl
r43MeHeHzfl, rrpoucrxeArrrHe MexAy 04 u 05.12 l986 r. (5o) il vrex4y 07 n 08. 12 roro
xe roAa (4o'). tr4eueueHutI orHocureJlbHbrx HHreHcr.{BHocreii Ay6rera [O IIII, npe-
Bbruarculre3o', np9us-qg,'rr.rMexAy07 u08. 12 1985 r. (4o'), MexAy04 u 05.12 (l0o)
L MexAy 07 u 08.12 1986 r. (4o). Taruir,r o6pasou, r.r3MeHeHr.rfl or Horrlr K Horru Moryr
6r,rrr gocraroqHo BeJrr.iKr.i, rrro npr.rBoAHT x 6ontruuu cpeAHeKBaAparr.rrrHbrM or-
KJIoHeHLIflM cpeAHr.Ix sHaqeHxft IIoroKoB Lr3ryrleHlrfl 3a Mecflq KaK B KoHTLrHyyMe,
Tar< v B 3MI4ccI,IoHHbIx JII4HHflx. CooreercrBeHHo orHocrrreJrbHo 6o.ntuue cpeAHe-
KBaApaTlrr{HSre oruu6xu cpeAHHx 3a Hoqb rroroKoB r43ryr{eHr4fl MotyT 6urs o6ycnoa-
JreHbr Hx r.r3MeHeHLieM B TeqeHr4e Hoqu. Ho MbI oror Bonpoc He paccMarpr.rBaeM.

Ha aepxueu rpaQuxe puc. 5 rpr4BeAeHbr 3HarreHufl Lm (C2-Cl), nonyveuuue
IIo orHoueHuflM rroroKoB or AByx 3BffiA cpaBHeruust C2 u Cl 4"rla coorBercrByroqux
soqeri ua6;rrc4eHur2. !,na scex oirpeAeJreHHfi, r<potre oAHoro, pas6poc sHaqeHufi ue
npeBbrrxaer l0/o,I,l roJrbKo 04-05.12 l986 r., xorga 6u,ro Bcero oAHo HeMepeHlre,
oltu6Na cocraeuila 5o/o .

Taxnn o6pasovr, noroxr.r r.r3.ryqeHufl or flApa ra;raKrr4Kn NGC 1275 n- o6nacru
KoHrHHyyMa r e o6,,racru oMr4ccr.roHHbrx nuuuri HB ra [O III] ],4959+5007 A, ycpe4-
HeHHbIe 3a Horlb ua6.nIo4euIafi, MeHfliorcf KaK or Hoqt{ K HoqH, TaK H 3a Mecflqbl, LI

ara r.r3MeHeHHs cyqecrBeHHo npeBocxoAflr oruu6Nu usuepeuuii, IIpu erou c Bo3-
pacTaHHeM IIOTOKa IZSJIyr{eHlIfl B KOHTLTHyyMe BO3pacraeT rroToK B 3MHCCHOHHbIX Jr[-
uxsx. c yBeJrHqeHr.{eM loroKa B iluHL,\Ll HB pacrer u loroK s o6racru 4y6,rera IO III].

3a sce BpeMfl ua6,uo4eHuii orMeqeHbl I{3MeHeHHfl rroroKa B HenpepbrBHoM crreKT-
pe n lua$parMe 10" npuMepHo a2 paza, a flApa tar,raKTr4Ku B 3MHCCr.roHHbrx Jrr{HH-
flx - npvMepHo B 3 paea. Zsl4eHeHr.rs or HoqH K Hor{fl B orAeJrbHbrx cr,ryrlaflx Ao-
x_oAxJrr.r Ao 400/o (4-10o). Oruerrau, qro ro $ororpa$uuecKuM Ha6,rro4euuxu
K. K. tlynaeea u14.kl.Ilpoulzx 3a neprzoA c 1971 lo 198+ r. r.iHreHcrzBHocrb Jrr.r-
unn HB MeHrrrBCb npuMepHo s4 paza, a [O III] - s 3 pazalZ).

Anropu 6.naro4apHsr H. M. fUaxoscKo[4y sa rroMoxrt s Ha6[roAeHaflx H rroc-
roflHHoe BHr{MaHr.re x pa6ore, f . H. Illapanosori N B. T. Xoro,lesoft - 3a floMonlb
B H3rOTOBJreHr,rA pHCyHKOB.

Maii 1987 r.
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VAK 52,1.7; 524.33, 530.12

ocqr,rJrJr flt]J,{.|4 KOMTTAKTH brx
BF{ EI'AJIAKT H T{ ECK HX OE bEKTOB

c IIEpHoAoM 160,01 lttHH
H BO3MO}I(H btE KOCMOJIOf Hr{ECKLIE CJIEACTBI,if j,

B. A. Koror, B. M. JLorufi*'

- _ _Ilpexuufi aIIa,'II43 [5] UB7-rporo]\,rerpr.1r.i KBa3apa 3C 273 r.r cerkleproncxoii ranaxrrxu
NGC 4151, nosno,rHsrxur"r o6Hapyrxurr, )r lu4x cJlerrrr (rroBcexrecrrrrrrx> ocqu,'rrirquufi c neprronou
P,, = 160.0101 (:L l)m, prcnpocrnrucu IIa ariurBrrrrrc flnpr Apvrrr\ r;lJT;u(rHK. IleD66n Pn enep-
Bute 6t'l,r o'rKf brr tta Co,rrtuc Il, 71, a Bnoc,rcACrBLrrr 6rr,ra asr2aur)ra nrnore3a l6l n ero r<ocrr,lc-

' ny6r-"y*cfl B ,uucI(yccl.loHnolr nopffrxe.* locyAapcrneHuur)r acrpouon,luqecxnfi uncrlrlyr uu. ll. K. IIIrepr:6epra, Mocxna"
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JIOrriqecKoM npollcxolKAeHr.iH. TaKoil xe B npeAe,'Iax oilrH60K nepuoA o6HapyxeH elqe y rpex
o66eKroB: NGC 1275 (neprao4 160,0094 (=8)n'), NGC 3516(160,0100 (*9)m) u NGC 7469
(159,98(+3)m) - c 6olee u,'r.r r,reHee cnyuafiunu pacnpeAeJIeHLIeu Sas H orHoct.irerbHbtMl'l
noJrHbrMr4 aMir,,rr.iryAarilH H3ilreHeHuq 6necxa (2-4 Yo. flepuo4lluecxzft eQrpexr lte rtoxet 6strt
oSrscueu HH norperxHocrqilru Ha6,'rroAeurzfi, HH KaKLIrvrr-JIu6o apre$axraMIl npotleAyplr o6pa-
6orxr.r narepnana. fiax NGC 4l5l pesy,'rbrar noArBepxAaercfl aHaJILI3oM peHrreHoBCKrtx Aa]t-
r{r,rx, flo,lyqerrHbrx rra cnyrHuKax (Aiiel-5) u EXOSAT Il l, l2] .

floluepxunaercfl, qro Bonpoc o6 ucruHHort nplipoAe l60m-ocuranns[uri Co,'ruua c Hx (IIo-
Bcer,recrHbrMr.r) nporBJIeHHflA,lr.r Ao cHx Irop ocraercn orKpEITbrM. Tenepl xe reopr.IE BCTpeqaercfl
c eue 6o,ruruerl rpy4uocrlro, nocr(or'rbKy oAr{o ri ro xe 3HaqeHxe IIep}.roAa ua6;rrolaercx y ga-
rexNx o6r,exroB, HN{eroxll.ix pa3Hbte cKopocrll yAaJIeHHs.

Clelya [5,7], usr npeAno,laraeNr, qro flepHoA P6 trroxe, flMerb craryc flpe,qnoqrHrenbHoro
spel,renH6ro uacurra6a so Bce.[eHHorl. flocnegHutl, no-BI.rAI.IMor,Iy, IIo3BoJ'Ifler Ias6exarb ct'tHry-
JrflplrocrH, cyqecrByrouleit n craulaptllotli xocuo.norlll'l Eo,lr,uoro B3pblBa.

THE I60.0I MINUTES OSCILLATIONS OF COMPACT EXTRAGALACTIC OBJECTS
AND PLAUSIBLE COSMOLOGICAL CONSEQUENCES, by V. A. Kotou, V. M. Lsutg.-
Tl.re previous analysis l5l ol UBV-photometry of quasar 3C273 and Seyfert galaxy NGC 4l5l
is extended to nuilei oi other Seyferts in se'arch ior oscillations with a <ub-iquitous> period
P^:l6l.0l0l (= l)m. The period has been originally discovered in the Sun [], 7] and subse-
quently was c[.aimcd l6] to be of cosmological-signiiicance. Now we f ind th9 presence of .the
same period, within errors, for three more-Seyferts: NGC 1275 (period 160.0094.(*8)m), NGC
35 l6 (160.0100(tg)m) and NGC 7469 (159.98(t3)-) - with more or less random scattering
of phises and total relative amplitudes (2-4\%. It is argued that the periodic eflect ca.n be
accounted for by neither observational biases nor some artelacts in the reduction-proced.ure.
For the NGC 4i5l the results is strongly supported by analysis of X-ray data obtained on
board the Ariel-5 and EXOSAT satellites Ill, l2] .' It is pointed out that true nature of solar l60m-oscillations with its seemingly universal
character'is still an open question. Norv the theory apparently encountelg witlr a greater.dif'
ficulty because one and thb same period is observed in a set of distant objects having various
recession velocities.

Follorving to discussions [5, 7] it is hypothesized that -Po-Period
a preferred tirne-scale for the Universe. The lattercan possibly help us
present in the standard big-bang cosmologl,.

mav have a status of
io ivoid a singularity

Oc[u.r.rq(rr c nepuoAoM P0:160,0101 (+1)- o6Hapy)Kenbl 2 Bo Q.rryrryarlznx
r'iyqeBoft cKopocru cporocQeprr t1, 21, a raKxe Bo BpeMeHH6ri noc,reAoBareJlbHocru
xpoMoc@epHbIx Bcnbluet( Ha Co/tHtle [31. HeAaBHo oHI4 HaftAeHbI I.I B BapllaUnflx
6,tecxa raKLIx Aa,rIeKlIx o6T,eKrOB, I(aK flApa cerlQeproncKux la,'IaKTLIK H KBa3ap

3C 273 [4, 5l. VAraerirerr,ubrrt QaKr coBttaAeHI]fl flep[IoAoB I4 BbICoKar crarl4crl.Iqe-
Cr(afl AocroBepHOCTb no,'IyqeHHblx pe3yJIbTaToB (>3,5o') IIo3Bo,'IflIOT loBopl,lrb o
Bo3MoxHoM .Kocltu,LozulrccKotL npottcxo)KAeHlIIl (yHHBepca,'i!HbIx> 160*-ocqlt.n ilfll\ufr,
14-61 . Bpeiun cyulecrBoBaHl4fl 160m-repl{oAa no oUeHKe [4, 5l oraslrBaercfl paB'
ubrM -16.109 ner, rlro AeJIaer 160'"-ocUtl.n,lflqlzlo CBLrA,ere,/IeM (poxAeHllfl) BCe-

AeHHOrl B 3noxy TaK Ha3tIBaeMolo EO,-IbtUOlO B3pbIBa (ecrn OH I'IMe,[ MeCTo; CM.

Hra>xe). B [5] esrcKa3aHa B CBfl3tI C 3rHM lllnore3a o roM, qTo [ep]IoA Po__l,lo>xet

npe.[,CraBJlnrb Co6oil Het(oropyto I{oHCraHry, aua,[olfiriHy]o rlocroflHuofi Xa66na
H ox60 KM .c-1 .Mrr-l.

A.[q 6onee r,Iy6oKoro IIoHI4MaH14tl np14po.(bl nep[oAa Po u ero poal.I AJIfl 3Be3A

(xo,le6auux Co.rruua; pactrpeAe/'reHue flepuoAoB rIyJIbca(LIiI KoporKonept4oAHqecKIzx

sBe3A H nepuoAoB Bpau1eHl4f rect{blx ABoiIHbIx 3Be3A, cM. [7]) u, BeponrHo, Bce-
JIeHHoii e qenoM ilcr{/,rrcqr.rre,'rbHo BaxeH aHaIrLl3 Sorouerpuuect(l4x AaHHbIx Apy-
tr.rx BHeraJIar(TLIqeCI(Hx o6bet(roB (xeasapoa, o6beKroB THna BL Lac w flAep cel?-

$eproncxux ra/'IaKTI.{K, KoToplM6:beAL{HtltoTcf celiqaC troA o6ulllM Ha3BallHeM

aKrr4BHbrx rrAep raJIaKrl4K (Af f)).
paeyuutre npe4no,roxeHr.rfl o MexaHH3Max reHepaqar 3Heprrlu_n Aflf rpe6yror

cyxlecrBoBaHr4fl B Hr{x r(oM[aKrHbrx cBepxMaccHBHblx o6bel(roB IB],_ pa3Mepbl (rpa-
Bararlr.roHHbre paAr.rycbr) roropsrx rto fiopflAKy Ber'iHqt4HbI MoryT 6ttrl cpaeHlair,trt

c Be.[t.tqr4Hoit L:cPo-2O a. e. (c - cr<opocrr, cBera). 3ro Ae,laer He6e3ocHoBa-

TeJrbHbrM IIOHCK nepHoAllqecr{rix BapHaqvil 1ilecKa c flepl{oAaMl{ I{ecKoJIbI(o qacoB,

B r{aCTHOCTI'I nepUOAa Po.

2 tluc;ro g cxo6xax coorBercrByer craHAaprHofi ouu6re nocJIeLHI'Ix sHaqauux ltuOp.
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l. CefiSeproBcKafl taJIaKrLIraa NCC 3516

UBV-$oroxrerplafl BbInoJIHeHa oAHHM I43 aBropoB (B./I.) e 1968-1986 rr. c

4r.ra$parnaoft'14".-Bcero floryqeHo 217 Qoroe.rreKrpllqecKllx H3MepeHHft 6recKa e
xaxlonr Hs Tpex Qu.nrtpon - oTHocHreJIbHo 3Be3AbI cpaBHeHI,Ifl. Bce uouentsl
na6nrc4euraft npr.rBoAr4Jrl{cl r< Co.nnqy.

Ans suAereHr,rs flepeMeHuoro r,rsryrreHr,rfl KoM[aKTHoro ucrotlH[Ka (r4pa) oruo-
cHTeJIbHo sBesAHoro Qoua ra.rarrl,tKll rIpIaMeHeHa MeroAHKa, [peAJloxeHHafl Xono'
nescxrr,I [9].

,[,lr eroro IJBV-senv'tr.{Hbr [epeBoA,srcr B rroroKl,I (uu ucnutr3oBaJll,I a6co.ltrct-
nyro xalu6poexy O',[,e.nila w Lp. Il0l), n crpoflrcr 3aBl4crMocru Fu u F', o'r Fy.
B npocrpaicrBe fioroKoo {Fr, F u, F r} - BeKrop, coorBercrByrouluft noJIHoMy
I{BJIyqeHLI0, fBJIfleTCfl CyUiraOft BeKTOpOB, COOTBeTCTByIOA}IX Ll3flyqeHHIO nocToflH'
Horo ficrorrHnxa (eoesAnafl cocraBJrflrorrlafl ranarruxn) H rlepeMeHHoro KoMIIaKrHoro
HCTOTIHI{KA.

Munuuanluuir norox, 3aperrrcrpr{poaaHHHft sa 19 rer ua6lro4euutl, npHHI{MaJI-
ctl 3a nocroflHHoe I{3JIyqeHI,Ie 3Be3A raJlaKrlaxu. flpn_e-toMI{T NGC 3516 [oKa3a'
TeJII,I IIBera noAJIoxKI,I iloflyrllrrucb paBHbIMI{ (B-lz1o:9,84t0,05', (U-B)o-
:0,26:L0,15', HTo coorBercrByer ee xa66.noBcKoMy runy'SB0u; TaKI{M o6pasou,
B Mr,rHr{MyMe 6.recxa BKJIaA rrepeMeHHoro TICToTIHI{Ka Aeficre[re.ilbHo oqeHb Mar.
3asficplr4ocra F y, F s or F y Anr. NGC 3516 rloKa3ana na pnc. L

flocr<ontly_pacupe4e.neHr.re 3Heprar4 B cneKTpe fiepeMeHnoro ]IcrorlHHKa 6nEsKo
K rrJlocKoMy [9], arun,rruryAa IIepeMeHHocrI{ noroKoB IIpHMepHo qAI4HaKoBa n Qnnlt-
pax U BV (n snes4nrtx BeJII{I{I4HaX oHa MaKct MaJIbHa n U) . Tor4a MoxHo ycpeAul{rb
usuepeHaa B Tpex Qn.nlrpax, qro norITI,I s 2 paza yMeHbur[r cnyuaitnste Qnyr<rya'
uHr,r fpKocTr,r.

Bnquc.nessbre Bap[au[r,r rpex noroKoB F u, F s, F y 6ttnn ycpeAHeHbl, I{'cpeAHI'Ie
sHarreHr,rfl fioroKa F uaueceslr ia rpa0rEx rax Qyur<ur-lf BpeMeHI{. Ora3a.locr,, ,Ito
roJIbKo gnt240/o or o6qero ilt,tcfla N:217 cpeAHI,Ix roqeK Helbsq 6HIo yqecrb I'I

IicKJIroqtlrb rue4neuuuft rpeHA. Als ocranrHHx 166 to,IeK rpeHA Moxno 6u;to y4or-
JIeTBopI,ITeJIbHo npeACTaBI,Irb B BVAe oTpBKoB [pflMblx. nwgvtit, !,a.lluefiureuy
aHaJIH3y noABeprHyru 166 ocrarKoB (IasMepeHLIq MIaHyc nnueftuuft rpeHA)' AF;, r4e
i:|, 2, ..., N - HoMep TO.IKH. Cpe4neraa4paT[rlHoe oTKJIOHeHI{e [oIyrIeHHOfO
apeuenH6ro ptr1a LF il <F> cocraBJlrler 0,069 B ornocl{reJlbHblx eAI,IHI"Iqax

(<f> - cpe4H-ee sHaqeHl4e noroxa); MeroA Aarrneftuero a*ail:asa no4po6uo
on?ICaH s t5l.

Cnexrp Moxruocrl4 orHoclareJrbHblx Bapl{aul4ft LFil <F> noroKa Fury or napa
ranaxrwww NGC 3516 Bbrqr.rcJreH AJrrr AocrarorrHo rililpoKoro AHarIa3oHa qacror "-
or 104,113 ao 104,234 yrlu,-6oree urnpoKoro, qeM a.rrq NGC 4151 u KBa3apa

3C 273 s t5l. Ilpaxruuecxoe pa3pelxeHlle ro qacrore opeueuu6ro pflAa

-lll8 (ro4-t)-!.10-s urfq; Sarruuecrn cneKrp BrIqIICJIeH c 6onee MeJIKI'IM rla-
rorrl Avezl0-a urlq. Cnextp loKa3aH Ha pI,Ic. 2, rg1e cauuft uoqnuft [LIK, c aMltJIH-

ry4ofi 5,2o, oreeuaer rrepl{oAy 160,007-(*5) rz B rpeAeJlax outu6oN coBllaAaer c
n-epno4ou Po:160,0101t. 3aprerso, oAHaKo, qro 3Tor [LIK, rIo-BI,IAl'ttrtoYY^, AsoftHofi:
Pr:160,011'(!L2) u Pr:160,005*(t3) c airan.narYAalvlra -4,7o u -5,2o coorBer-
CTBeHH9. 06 grorr,I IoBopLIr 6o.nluras ml,tpl{Ha IIHKa: oHa IIpI.{MepHo BABoP 6oflr,ue,
qeM rxupaHa nrc6oro Apyroro rlrKa B crreKrpe u a 5 pas [peBbl[Iaer eQrpexrnauoe
paspeueHlle MaccI{Ba fti-2. 10-3 nrxlq. Braano raxxe, qro Apylne nurn, n o6e

cropoHbl or tJIaBHoro [r.rKa, pacfloJroxeHrt 6oree LIJII,I MeHee cIrMMeTp[rIHo, rITo

uoxer 6Hrs sslssaHo pac[peAeJIeHIreM ua6.nrcAare,nbHblx (oKoH> (rpynnuposKofi
ua6.nrcAesrft no npetreuu). Orvrerun qerbrpe naps,r 6nuxafiurux II{KoB [o o6e cro:
poHbl or nlaxa -160,007* u o[peAeJII,IB coorBercrBy]oql4e I4M fiepfioAbl

160,0376'-159,9873'; 160,0536*-159,9677^;
I 60,0637*-1 59,9532'; 1 60,07 47 ^ -l 59,9430'

(onpe4eneust co cpeAsefi orll46Kofi -F0,0024*), AJIS UeHrpa cI,IMMeTpHI,I cl4creMb,
(CaTeJIJIHTHbIX> [r,rKOB HaXOAHM

P:160,0101 (tg)',
3 Bcro4y B crarbe aBTopbr

sApaMr.I raJraKTLIK.
rr oAp agyMeBalor, uro I 60m-nep [IoAI'IqHocrb cBfl 3aIIa c KoMfl a KTHbIML

l4l
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Puc. 1. 3asNcr.iNlocrr iloroKa
nepeMeHHoto Ir3JIyqeHrrg fiA-
pa cefl$eproscxofi ra,,raxru-
xu NGC 3516 u Qz.rrmpax B
(naepxy) z U (nuusy) or no-
rora n $u.nrrpe Y (cBerabrMr.r
Kpyx(KaMr.r orMeqeHbl npr4Hfl -
TbIE MI.IHHMAJIbHbIE SHAqCHI,Ifl
noToKoB flepeMeHHoro prcToq-

HlrKa; TorrKLI s cxo6xax -HeyBepeHHbre onpeAeJreHr.rt
BeJruqr.rHbI nororon) u cxeMa
CTO)KCHI,I'I NOTOKOB IIOCTOfl H.
HOrO U [epeMeHHOrO rr3ryqe-
nux. Bexropolr F6 o6osr'ra-
qeHo rrocToflHHoe u3JryqeHI,le
ssegAHofi cocrannqrcqefi ra-
JIAKTI.IKI,I

.14

//

,7/Z////7

qTo HaxoALITcfl B yALIBI4TeJIbHOM COrJraCUr4 CO 3HaqeH[eU Po..OAUOnpeMeHHO SaKJrrO-
qaeM, qTO LIMeHHO STOT neplIOA oTBeTCTBeH 3a CHcTeMy CaTeJIJIHTHbIX nIaKoB. III4K
Pz:160,005m Mo)KeT 6lstt:o unv peaJlbHbrM, LrJtLr cilyq.afiHo BogHHKrrrlrM lrg-ga He-
paBHoMepHocrlz BpeMeHH6ro pflAa I{ cKBzDKHocrr.r Ha6JrroAeuuli. (I,IurepecHo oTMe-
rlrrb, qro repnoA 6wesufi. PPzl(PL-PJ:10(+6) ner; raxofi xaasunepuoA Aeft-
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Puc. 2. Cnexrp r'rourrrocru napzauuii 6,recxa q.(pa ra,raxruxu NGC 3516, sbrqHc,'Ieuuufi r'tero-
Iol\r lraJroxerrur onox (1968-1986 rr.)
Ilo neprrrt<alll -r(EaApar tapMo[r{cec](oir aMtrruryAbl I} npoH3BorbHblx eAilI{IIUax (To xe IIa Apylrlx aHarorffq-
Hbrx pHcytlt(ax)

,/

,42

45

///, // ,ry/, /s r, uxtq

Pnc. 3. Cnexrp Nrou{rrocrrr r4tr tr1pa NGC 3516, sr,rqr.rcnelrrrnfi rre'roAo\r npflN{oro $ypr,e-npe-
o6pasoraHur (1968-1986 rr.)

cTBI.ITeJIbHo Ha6,'IloAaeTCf B H3MeHeHHflx 6r'IecKa AaHHori ta,rlar(THKI,I sa l9-reruHra
HHTepBa,rr ua6.nro4eur.rfi .)

Cnexrp MorrlHocrfl BbIqr.IC,'ieH raKxe MeroAoM rrpflMoro Sypre-npeo6pasoea-
HLlfl - CM. pr.rc. 3, r4e caMbrfi Bbrcor{firz rur{ orBerraer rrepHoAy -160,01*; crpyKTy-
pa MeHee cyulecTBeHHbrx rrr.{r(oB oT,'ruqaeTcfl oT cTpyKTypbl rrrzKoB Ha pi{c. 2, uro
sBr'IfleTcfl CJIeACTBI'ieM pa3JILIqHoro npoflBaeHl.{fl CKBaxHOCTU LI HepaBHOMepHOCTI,I
BpeMeHHdro pfl,Aa Ha Br.IA cneKrpa MoulHocrr.r (crpyr<rypa careJiJrr.rrHbrx nHr{oB) B

MeTOAe Ha.[OxeHr{brx 3[ox r.1 MeroAe rrprrMoro $ypre-npeo6pasosaHua.
l,raeuHit rrHK Ha puc. 3 raKxe ABofiHori: P:160,0131 (-]-9)* H 160,0099 (-]-12)'.

Bropofi IHK, Bbrcora Koroporo coorBercrByer AocroBepuocrv -4,7o, B rrpeAe,rrax

ux lq
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(a) u NGC 1275 (6) Arq nepuoAaPuc, 4. Cpe4Hne Kpr.rBbre 6lecxa rAep rarraKrr.rr NGC 8516
160,0101m (1968-1986 rr,)
Illrpuxosaa xpuBafl - cHHycouAa, BbIqtrc'reHHaq MeroAoM $ypre-npeo6pae oBalufii BeprrKaflbHa.q treprorrKa coor.
BercrByer rHrs'iHoil (.to) cpeAsersa4paruuuorl ouu6re (ro )I(e rra ApyrHx aHaflorucHbrx pHcyHKax)

ouru6xu coBrlaAaer c Po. Cor.tacHo o6ouu crreKTpaM I4MeHHo groT 11LIK ocHoBHoft,
ero Bblcora (sHauHMocrl) u no.roxeulle- He 3aBHcflT or MeroAa BbIqLrcJIeHHf cneKTpa
MoIIIHocrH. flo pesy;lrtaraM pt{c. 2 w 3 aenaeM gaKJrloqeHlre, qTo ].rcrr4 HHoe ggar{e-
HI4e reprroAa 160,0100 (=L9)..

^ cpe4uax KpHBafi H3MeHeHr{fl 6necxa fl,Apa tailaKrraxu NGC 3sl6 ans repr{oAa
Ps norasaua Ha plrc. 4, a. lapvoHr{qecKarr aMnJrhryAa An:0,Olg7=10,00b7, naar<-
grMyM. g4Hycor4Abr coorBercrByer MoMeHry 00h14m-F8mUT (s4ecr H AaJree snoxa
0l .01 1974 r.). Kpuaar rocrpoeHa npu ycpeAHeHr.rrz AaHHbrx no aocrun Qasonrura
IaHrepBaJraM (reuuue xpyxxu); cBerJrbre KpyxKr{ - npfl ycpeAHeHr]r{ co cABuroM
HA lla [ep].roAa (ro xe - Ha Apytr.rx aHaJrotuvuux rpaQarax, xporvre puc.B,6,
rAe [eplaoA AeJrr4Jrcfl Ha ceMb zurepna,non).

2. NGC 1275

Ha6rrclenufl BbIIIoJIHeHu B. Jlrcrunr n 1968-1986 m.; qlrcJro Qoroeaerrpuue-
cKI.Ix I{sMepesvtfi N--341 n Qu,rrlrpax U, B, V c 4aaQparuoir 2i". Bdrtucnenne
cpeAHlzx noroKoB F tt yaaneul,Ie MeAJIeHHbrx TpeHAoB 6wiu clenaHbr rro MeroAHKe,
onzcanHoft BIIIIIe. Oxosqarenrsrtrt uaccus_cocror.rr ns 204 onpeAeJreHr.rtt LF,l qFy
co cpeAHeKBaAparI.IrIHbIM orKJloHeHueru 0,0516 B orHocrrreJrbHbrx eAuHHrrax.

B 1969 r. B rer{eHr.re rpex uoueft, J. D. 2440509,...510 u ...515, ua6.nrc4euaa
cAqrr^aryr_r-rgrrrl{ HenpepbrBHo B reqeHr]e 2,24-4,45 rr 3a Horrb. Bcero 6u.no no.nyue-
r.o36 UBV-usuepeunfi sa cyMMapHur? npeuenHor? nurepnal oxo,ro l0 q.

Cpe4Haa KprrBaq LFr/<F> c nepr{oAoM Po Ans,3rr{rrpex Hoqelt npHBeAeHa Ha
'pnc. 

-5, a, t/.eKilt<Aar. ToqKa rrpeAcTaBJrfler co6ori cKoJrbsflrrlee cpeAHee sarl ,unepuo-,
43,:^4ur[rlyAa cu_Hycolz4anruorl xpraoft ,41,:0,032-l-0,010, rr,rortlesr MaKcHMyMa:
00h36-+7'UT. Cpe4nna KpvBafl AJrr oiranruux 168 roqex rpr4BeAeHa Ha

P4.c-.-5, 6; ,4n:9,6668t0,0073, MaKcIaMyM rapMoHuqecrofi xprroft ioornermnyer
00h32'-F30*ur. @assr MaKCr,rMyMoB 4ayx r<pzrnx, raKr{M o6paeou, coBrraAa}or.
Aun.nury,4lt cHJrbHo paBJrr4qarorcfl, qro o6ycloa;leuo, rro-Br.rArrMoMy, [epeMeHHocrbro
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Pltc. 5. Cpe,4une KpIaBbIe 6rlecKl .sapa tanarruru NGC 1275, nocrpoeHHbre no Ha6no.4eiuatr
B reqeHl'le rpex uouefi 1969 r. (a) u no ocrarbubrM orAeJrbHbrM r.rsuepeunarrr 6lecxa;l-g6ti-
1986 m. (6) tnn replroAa 160,0101m

Puc' 6' Cnexrp Mox{HocrH aapuaqufi 6necxa nrpa rarraKrnrrz NGC 1275 (196g-lgg6 rr.)

eQ$exra co Bper\{eHeM, a raK)Ke pasrropoAHocrb}o AaHHbrx Ha EepxHeM H Hr4xHe\,r
prdcyHKax: KBa3r{HenpepbrBHbre r4sMepeHHfl B reqeHHe Hoqr4 (a) }r otrHo-ABa H3Mepe-
Hr.rfl B Horrb (6) coorBeTcrBeHHO.

o6uras KpyBaI 6Jrecxa, ilocrpoe'Hafl rro BceM 204 swa\e,urM LFil <F>, rroKa-
saHa Ha PYg: !,6. lap-uoHrz.recxas aMnJrr4ryAa 11,:0,0107t0,006g, ,or.ri1.*rx-
cHMyMa 00h33-+17.UT.

cnexrp^MorqHCCrr{, Bbrqr.rcJreHHbrft npauurvr $ypre-npeo6pasonaHrzeM, [oKa3aH
Ha pr4c. 6. O4rau Hs T:^"IH^IIK,B, npeB;uarcqr4x ypoBeHb sHaqr{Mocr, 3o, coor_,-.1:1:I.l repuoAy 160,0094.(-fB)', conna4aroxreMy B npeAenax ouu6xu c po.
ublcora STOIO [I'tKa -3,40. flossreH[e ocraJrbHbrx rrr.rKoB, [peBocxoAfl[trrx ypo_
BeHb 30, MolKHo B npl4Hullne o.6tscsurr: l) npncyrcrBrzeM roAaqHoro KBasr.rnepHo,qa
B pacrpeAeJreHr.rH Ha6Jrro^euufi (eQQexr cKBaxHocrH) u 2) cylrecrBoBaHrzeM xipar<_
repHoro BpeMeHr.r - (Bl-2) Jrer B r{sMeHeuzn 6recx a rafiairuxlr (<neprzo4> .,i ,n-

.,j--./. . . .\(
4

,r11.-)*.
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Pwc. 7. Cpe4r.rnx KpHBar 6,necra n $n,rsrpe V tgpa ra,'laKrt KIl NGC 7469 Artff nepHoAa

I 60,010 I 'n

/,r:h*..i ,)r-.'
/o . \o\

:,{"
\ ol
.\L'r'{'

o

\
- \.o. l\-

o

runuocru). .[,eftcrnxre.nlHo, cpeAHee paccrorHl'Ie MexAy nI'IKaMI'I 160,0094m;

159,9867* vt P'xl59,9623- (cpe4HeasnerleHHoe sHaqeHI'Ie A.III 159,9640 ti
159,9610*) coorBercrByer neplioAlrilttoctwflx2,07 r.; cpeAHee paccroflHI'Ie MexAy
160,0094* u P' - flepraoAllrlHoctt't flx7,03 r., a cpeAHee paccroflHlre MexAy
rpeMfl fiwKawr4 n paitoue 160,01'- nepuoAlluHocru -7,9 r. (Saueruu,- oAHaKo,
qro Borrpoc o AocroBepHocrtl I4 Qusuuecxovr cMbIcJIe pacu{erlJleglrl -(2,1 r.)-t u

-(7,9 r.)-1 ocraercr, KoHer{Ho, otr<puruvt).

3. NGC 7469

Ooroe.nexrptzqecKl,Ie H3MepeHHq c 4za$paruoft 27" cAeJIaHbI B. JIrcrH[a s
1986 r. s reqen[e BocbMI4 Ho.Iefi s I{HrepBaJIe J . D. 2446651 - . ..728 wsasune-
npepbrBHo, B TerreHLIe 1,5-3 rI 3a HOrIb. Ha6lroAeuIaf [poBoAI'IJIHCb B OAHOM

Slutrpe V. Bcero 6uno nonyueno ll6 zsuepeuaft 6necna 3a cyMMapHuft znrepaa.r
BpeMeHI,I oxo.no l8 q.- 

I4s senllqwrt LV railaKrwKr4 (oruocnte.nrHo sBesAbI cparneuraa) or,u,eJlbHo AJIfl
raxAofi HoqH Bbrirrraaocb cpeAHee 3a Hor{b. Ilo.iIyueuusIe 116 octarKoB, LIMenITII{X

cpeAHeKBaAparLItIHoe orxlonesve 0,0256 38. BeJL, cBepHyrbl c rep_IroAoM 160,0101t,
p$yJrbrar rroKasaH ua pwc..7. IapuouavecKafl aMnJIIlryAa Po-nepuOAHrIHocTIz
paBHa Arr:0,01 15-t0,0030, Qasa urarcuMyMa cuHycollnbl coorBercrByer MoMeHry

tJT 01t10.-+-6*. B cnex'rpe MoulHocrH, Bbrqr,rcJreHnoru e [4], ocnosHoft nI,IK orBeqaer
neplroAy 159,98-F0,03* c Sopmantuoft 3HarlllMocrbrc -4,8o. Koutpo.nlHan 3BeSAa

He noKagaJla sHaqlaMoft nepHoAI,IrIHocTI{ oKoJIo 160t-nepuoAa, [pl4qeM, r{To CaMOe

BaxHoe, ecJII4 AJIa fApa raaaKruxvt Aaxl,Oll5, ro AJItI KoHrpoJlbHofi aeesArt _no
ua6rrcAeHIasM B re 111e caMble BoceMb Ho'Ieft ,4rr(0,003 38. BSJI. 4nr nepko4a Ps,
r. e. sa6nroAaeMar [epeMeHHocrr 6necra KoHrpoJlbHoft enes4n (no aruoc@epHbIM,

r.rHcTpyMeHTaJIbubIM IzJILI LIHbIM npuuauana) oTHocLITeJIbHo SBe3AbI-CTaHAapTa He

npeBocxoAr.{Jra rro aM[JIIaryAe 0,30/0, TolAa KaK aMIIJILITyAa .nepl{oAl'Iqecroft nepe'
ubssocru 6.recra flApa taJIaKrI,IKI'I lrotITI'I n 4 paza 6o,rrlure (l).

4. NGC 4151

Cpe4nan KpLIBafl 6lecxa o6texr:a AJIa replzoAa 160,0101', rpI'IBeAeHHaq e [5]
no ni6nroleuasla l968-1986 rr. a Qu.nlrpe U, iloKasa:aa Ha pl{c. 8, a. lapuotlu-
qecKafl aMnal4ryAa Ah:0,014t0,004 se. een., Qasa iluttu.MAJrta 6.necra coorBeT-
crByer 02h4lm+BmUT-

Ans erofi raJraKrr,rKlr HMeercrr prA HsMepeuuft, er,InoJlHeHHbIx a 1975_1977 tr.
Ha c[eUr{aJIH3I,IpoBaHHoM peHTreHoBcKoM cnyruuxe <Apue.nl-S> [ll] s AI'Iana3oHe
auepruft 2-10 r<eB. Cpe4urrfl_ KprrBafl r{3MeHeHr{r peHrreHoBcKoro noroKa AIIfl
flepnoAa P6, rrocrpoeHHas s [4J na ocHoBe 219 or4urtnblx,usM.epeHnfi, nrtnorueu'
Hbrx Ha eroM cryrHrlKe B I,IHrepeane J . D. 2442516-2443587 (nourr rpu roAa Ha'
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P,I: S..^CffAHr.re r{pHBbre r.r3MeHeHHfl rroroKa r.r3ryrreHr.rfl rarraKrr.rKrr NGC 4l5l s Sr.ulrpe U,lvod-lvdb tt. (a) u B peHTreHoBcKoM Ar.ratta3oHe no.(aHHbrM cnyrHr.rr{oB (ARIEL_5r, l07S_
1977 rr. (6) u EXOSAT, l98A r. (e) (nepuo4 160,0101m, n - cxopoct cuera)

6np49y,ufi), npr-rBeAeHa Ha pHC. 8, 6. lapuouuuecxar aMnrruryAa /6: (6,6t
*3,4_)o/o, MoMeHr Mr.rHHMyMa cHHycor.rAbr: 62tr26m113mUT; nocneaH,at s ;peAenax
ouru6or< coBnaAaer c Mr4Hr4MyMoM orrrr{qecKoft rpreoft.

PeHrreHoscK[fr noroK erofi xe tailarTktrv B A?rana3oHe eueprufi 0,04-2,0 xeB
HsMeprrrc, ll'.07 l9B3 .r._ApyfraM cnyrHr{KoM - ExosAT -iB reqeHrze -b,B q
HenpepbrBHo tl2l. B l0h25.tl0.UT-6u.uo eaperr{crpr4poBaHo cyqecrBeHHoe na-
AeHI{e noroKa, npoAoJrxaBrrreecfl oKoJro 40 uun. [;ra nepuo,qa l60,0l0lm sror
MHHr{MyM coorBercrByer 3roxe (01.01 lg74 r.) 02h2g.r-10-uT, qro coBraAaer c
Mt4Hr.rMyMaMH Orrrr.rqecKor? u_ peu[eHoscxoi Kpr{pbr{ Ha pr4c. g, a, 6. pesynrrar
cBeprKH peHrreHoBcKrzx ua6nrcAeszft EXOSAT t12l c nepHoAoM po noxaiau ua
puc. B, d; MIiHI'IMy-M.noryrleHHoro pacnpeAeJreHr4fl peHrreHoBcKoro floroKa coorBer-
crByer MoMeHry 02h30m-Fl0muT.-

^ 
Taxnu o6pasou, peHmeHoBcKr{e AaHHbre AByx cnyrHHKoB noArBepx<4aror saxrPo-[epfioAHlrHocrH xo.re6anuft rasryrreHur NGC 4151, npr4rreM Bce rpr{ pe3yJrbTH-

pyrcIlll{e KpI'IBbIe roBopffT o [paKrl,rqecKu cr.rHxpoHuou (n cpe4uerrn) r.rsMegeHrar,r onrr.r-qecKolo rI peHTTeHOBCKOIO troToKoB.
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5. A6co"rrnruufi nepuoA?

3riaqeHrzq neplzoAa, ycrar-roBJreHHoto IIo BapHalltlflM oflTllqecKolo ].{3ryr{eHl'If
.rrrr4 BHeraJraKTlrqecr(trx o6rel<ros rI I{Me}oIIIHe orHocHTeJIbHyIo rollHocrb

-4.10-a_.5.10-6, B npeAeJrax orun6ox coBnaAaror c [epI{oAoM Po, saftAessblM pa'
Hee rro rone6auusrr,l Consua (ra6.n. 1). Eue 6olee nopa3LITeJIbHo colJlaclEe MexAy

O6rexr fleplroA, MtrH
Aocro-

BepHocTb CcHrxa

Cornue
f .u,po
4151:B*+

Knasa p

flapo
35 16

fl.u,po
t275
fapo
7469
,O6texr
421*{<**

IA,lAI(T1,II{'I NGC

3C 273

rar'Iar(rr.rr(u NGC

raJIar(rr.l(u NGC

ta,taI(TI.II(H NGC

rnna BL Lac, Mrk

t60,0101 (+l)'e
160,009e (+5) *

160,0105 (+7)
160,0100 (+9) *

)4 (+B)

( +3)

1 60?

-5.10-6
1,3.10-2

(6, 6. l0 - r)

1,4.10-2
2,0.10-2

1,3.10-2

6, Bo'

3, Bo
(-3o)
3,40'
4,70

3,40

-2o

0,48+0,10
0,51+0,05

(0,42 + 0,08)
0,08+0,04
0,09+0,05

0,44 + 0,04

0,80+0,06 (?)

* I.lau6cnee roqr{ce sHaqcHtrc trcptr )Aa gra CcrHrla, rraiiAClntcc IIa ocHf,Be aHarll3a npclteuH6i'r

nocrcAoBarerblrocru xtrrttctllel)nbrx uctrbrtrtcr( [3]. nt Ir3NIepcHtrr]I g:n;rcploct<oil cl{optrc'l[ Il tpI(ocrH

(loroc(lepurtrepuoApaBeIIlrj0,0l0o(a6)mn160,0109(tl0)mcoornercTaelltlo..(laNGC4I.)lH35l6
cpeArree 3HaqeHnc rrep{oAa B cncr(Tpax Nloulrrocrrr, DblqrlCrcrlrbtx (a) ltcroAolt Haror(ellllfl rn:x II (6)

fl p*r{blNI (lyple-npco6pa:oBaIlllcNI.
,,,* (Da3bt Mar(ctrMyNroB troror{a onruqccr(oto u peltrrcHoDCt(oto (Aff NGC 4l5l) noroKa lI3rycclIlIr onpeAe'

Jrerrhr trc rapMoHuqecl(1rr riprrBrnM Arrr ncprrcAii Pn= 160,0 l01m n tta'rarbtloii fnoxll 00h00mUT

01.01 1974 t. Mcucutlt IIa6roAcll!lii Irccx o6bertTos nprlaeAellbl l< Cclttqy'
:3,F 'i. Jl crto6r{ax All NGC 4151 pprtne4eubl 3lIaqeHtrr, oflpeAcreHIILle no peHrrelloBCI{ON{y llsryqeHtrK)

(cilr. pilc. B).

r,**'ii AaIHbte o 160m-nepuoAtrqlrocrrr A/tr](.t21 npeABapETerbHbre, ouu n)ryqcrIbI lI3 aHarll3a oTAerbHblx

ff3MepcrrIii, BbtnJrrreHHbrx r 1983-1984 rr. [13], el ral{)r(e r. )(yl(cublNl Ila] I 1975-1970 rr. H

B. "rltoruu s l9B7 r.

Po:160,0101 (t1)' ana
o6beKroB: NGC 4151, 3C

AeJIeH Hal,16oree rot{Ho:

F: too,otoo(:L4)..

a Ecrrl, KoHeqno, npupo4a P6

l4B

Conuua H cpeAHI4M suaueune,ra (P)
273, NGC 3516 u NGC 1275, a.nq

leplroAa Aflfl qerblpex
r(oropbrx nepI.{oA orlpe-

florHaq aMIIJII,ITyAa I43MeHeHI,Ift 6lecra cocraBJlfler - Q-\Yo; oHa cyqecrBeu-
HO 3aBHCI,IT, no-BIiAI{MOMy, oT cocTotlHl4f aKTI4BHoCTI,I o66eKTA, 14 B nepfiOAbl AJI[-
TeJrbHbrx ocra6JieHr4ft 6.necra orHocllreJlbHafl aMlJIHryAa l60m-sap[aqufi Moxer
6uru n HecKoJIbKo pa3 MeHbIxe, iIeM B HHrepBaJIax noBbIIIIeHHolo 6flecKa1310.6^ol19e

IIJIH MeHee orqerJllaBo Ha6JIIoAaercf , HanpuMep, B cfiyr{ae NGC 4151 H NGC 1275).

PaccroqHLIn l' 4o _uel1Pej ^o6?95TqB 
orpeAeJlflForcf He3aBHcI'IMo or I'Ix KpacHo-

ro cMenIeHLIn zi tJtn NGC 3516, 4l5l u7469 - no AliaMerpy lI rprgq4rlexHocrll
K cKonJIeHI,Irc raJIaKrI4K l4l, lns KBa3apa 3C273 H raJIaKrI'IKI{ NGC 1275 - Ha oc'
HoBe KpoCC-KoppeJIfUIroHHoro afianasa B?py.atrylt onrlzr{ecKoro I4 paAHoIIoToKa v
HsMepeur,rflx pa3MepoB paAllocrpyKrypbl [15, 16] . flocxo,rbKy 3HarIeHHe nep[oAa
Pa:Po B npeAerax oDtt46KV coBnaAaer c Ha6JrroAaeMbIM nepIIoAoM flApa raJIaKrHKI4

N6C +iSt, B [4,5] 6srna BIIABLIHyTa rl{nore3a, r{ro fleplzoA Ps'-P I'I3MeHfercf Bo

BpeMeHH co cKopocrbrc P:d.PIdt-2,0.1_0-la,c/c. Ilpe4no.naraercr' qro I'IcrHHHbIft

[ep].IoA B cl4creMe IIoKos taila:rirtKtr NGC 4151 B ro Bp_eMtl, KgrAa c-B-eT 6sIJI I{C[y-

uen o6ter<roM, 6bIJI Kopoqe, qeM Po, Ha BeJII4qI'IHy LP:Psalcxj,523'n, raK tITo,

co BpeMeHeM yBeflHilliBarcb, oH cTaHoBi,Ircfl paBHbIM Po (tt - CKopocTb yAaJIeHI'Is

o6texra) 4.

oAHa r{ ra xe AJIfl Co.nnua u qApa Aalerofi raJIaKrl.IKH'
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Br ra6,n. 2 A.[q scex uerupex o6:seKToB flphBeAelrbr r.rrlTepecynql,Ie Hac B AaHHoM

acrreKre napaMerpbr: d' , Lt (rpaucnoprHoe BpeMs cnera), u, P. Bce qerblpe sHaqe-

vun P B rpeAeJrax ouru6xu (-30%), ceqsaHHoft B ocHoBHoM c ouru6rofi paccrofl-
Hrlfl d', coBnaAaror MexAy co6ofi, LI B cpeAHeM Px(2,0!0,3).10-1a c/c.

Taenuua 2

NGC 4I51
NGC 7469
NGC 1275
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Ha6rrcAaeusIft neplao4 P:160,0101m oxaeliea.ercfl He 3aBr,rcrrrlr.rM Hr4 or z, HLI

or paccrorHur Ao o6rerra, Hrr or ero Maccbr (ra6,r. 3). llepzo4 HeBo3MoxHo lrurep-

O 6r,e r<r

Conuqe
NGC 4151

3C 273

NGC 35I
NGC I2
NGC 7
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0, 0033
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-l-75, t"
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* Paccroquusds4ecs onpe4eleHbr.no rpacrroMy cMeqeHr]K) 4la n:crcxnucfi Xa66na Ho=60 KM.c-1,MtrK-1.
B cxo6rax AaHbr paccrorrHrrs, onpeAereHHbre ApyrHMr.r MeroAaMH (cM. reKcr),

** M-vacca [eHTparbHoro ucroqHrrKa B FApe (cBepxMaccHBHas vepnaa 4upa?). B ra6lnqe npHBoAHTcs
cpeAHrlt Macca, onpeAereHHas paSHbIMH MeToAaMH: coorBercrBhe uuptrH pagpe[eHHbrx rHHHfi napa6oau.
cecKofi cKopocrn [32], peutreHoBcxas nepeMeHHocrb u coorBercrBue napa6ornuecrofi cKqpocrn unpuB
xe6yaapunx alrnnfi [O III] [33] r coorBercrBue MuHnManbHoro BpeMqHr.r o[TncecKoft nepeMeHnocru

., (xounouenr I) stb<beKTusHoluy,u,naMerpy o6nactr, a KoMnoHeHra III (MeAreHHa, [epeMeHHocrb)-Kenne-
poBcKoMy BpaqeHHro.

nperHpoBaTb KaK npot{B/IeHI,le KaKOlo-/'I14 6o HeH3BecrHoto teo$II3r.rqecKoto gS-

Qexra no cJreAyrolquM npr.rr{HHau (clr. raKxe tSl): a) oH npHcyrcrByer Bo BpeMeHHSft
IOC,'IeAOBaTe,'tbHOCTr,r Har{a,rIbHbIX MOMeHTOB XpOMOCoepHbIX BCnbI[IeK Ha CO,IIHrIe
no AaHHbrM MHpOBOfi CeTr.r O6CepBaTOpr.ifi; 3AeCb HCKd'rrOqeHO BCf KOe Bilr4tr1:.1,e Q,'ryX-
ryal\ktt npo3paqHocrr.r u pe$paKur.ru 3eMuoft aruoc$eptr; 6) xourpo,rrbHbre sBe3Abr
B npe/xeJrax ourz6ox He rroKa3brBaror reptroAr]rrHocrr.r Po 14,5]; n) xp[sbre 6,'recKa
NGC 4151 I{ KBa3apa 3C273 HaxoAtlrcfl a nporueoQa3e, qro AeJraer HecocroflreJrb-
HbrMH CCbr,'rKU Ha reoouzwwy: o6a o66eKTa HaxoAflrcfl B npeAeJrax 1/, 6o,arruoro
Kpyra ue6ecuoft c$epbr, r. e. HMeroT cpaBHr.rTe,rrr,uo 6"[r.rsKae KoopAr.rHarbr ua He6e;
r) Pg-nepnoAlzqHocrb tarlaKrut<l4 NGC 4151 orqer,'ruBo o6uapyxunaerca B AaHHbrx
peHTleHoBCI{orO cIIyTHLIKa (Apr.I3"[b-5r, [4] u, ro-Br.iAr.rMoMy, B AaHHbrx ApytOtO
crryrnl{Ka - EXOSAT, r. e. c rroMou{bro HHCrpyMeHroB, HaxoArrrquxcr 3a flpeAe-
JraM[ 3eMHofi arnroc$epbr H Bpaqa]oqr.rxcfl Bor(pyr 3eu,'nz c nepHoAaMH, He r{par-
HllMU 24 q; A) rrepuoA KoJle6aHr.rfi Co,nnqa 6nusoK K lle cpeAHecoJrHer{Hbrx cyror(,
160,0000n'; B c,ryqae BHera,'raKrurrecKrzx o6ter<roe, ecrrz 6br eQQer<r 6tr,r o6yc,loe-
JIeH lHIIoTerl.IqecKori reoousauecKoit npuqIIHoii, oxrzAaeMafl rreppioAr.iqHocrb Ao.[x-
Ha 6bITb 6,rxsxofi x 1/, ca4epuirecKux cyroK, 159,5631-, r{To 3Haqr.Irer'rbHo orJrrr-
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rraercfl or P6:160,0101'; QaxrHuecroe pa3perxeHue no neplioAy paccMarpl.{Bae-
Mbrx BpeMeHurirx pa4oa AJIIlreJrbHocrrp 19 rer cocraBJlser <0,001-.

flpun.uera:reJlbHbIM, xorg H BecbMa Al4cKyccrroHHbrM o6bflcHeHHeM ua6nrcAaerraofi
(yHI{BepcaJIbHocrr.I) nepiroAa Po Hau npeAcraBJlrercfl llAefl (1) o ero Boslaoxuoii
KocMoJrorairecxoft npupoae u (2) o nepllo,u,e Ps Kax ceoeo6pasuoft npeueuu6fi xou-
craHre, aHaJroruquoft nocrogsnofiXa66na H014,51. flocneassr B npocrorl xocuo-
flora,IecKoll MoAe,'II{, KaK l4gBecrHo, onpeAeJlfleT Bo3pacr Bcenessofi T:H;1-
- (10-20) .10e .ner.

6. O <<uospacre>> Bceneusofi

Cornacso o6urefi reoplrlr orHoclrreJrbHocru (OTO) IIKa,IIa BpeMeHH orHocllrelb-
Ha: eAI4HOIO, OAI4HaKOBOIO A,rfl .nrc6ltx CI4CTeM OTCqeTa 14, Cr'ieAOBareJlbHO, 1'nX BCe-

neuuoil B qe,rroM, BpeMeHr.r uer. Teur BpeMeHr.I (a rarxe qacrora BcflKoro ocIrHJL'Ifl-
Topa, MoAe.rr .rrrc6oro reoMerpuqecKoro LIJIIa npeveuu6ro uacuna6a) saBl4clrr or
cKopocrlz ABIr>xeHIzfl ua6,rrc4are.nf H or rpaBLrTaurzoHHoro no,'ts. Baxuo ral(xe
loMHuTb, qro, ua6nrc,(af AaJIeKue or Hac o6t,eNtr,t, Mbt, IIo cyiqecrBy, cMorplzM I{aK

6rt <e nporuJloe), r{To Aerrlaer npo6,reuy eI]Ie 6o"tee Herpunuanr,Hofi.
Bpeun l, xoropoe Mbr Hayrrr.urHCb onpeAeJlsrt s ConHeqHoii czcreMe, oAHaKo,.

npuHflro pacnpocrpaHflTb Ha scro Ha6,'rloAaeMylo Bcen-eHuylo. Bo"nee Toro, HeflBHo
yrBepxAaercfl, qro Bce,ressas B rr,e,'roM urveet onpedeneruuoLi Bo3pacr, xoroprtfi
B paBJILIqHbIx 3BoJIIOUI4oHHLIX MoAeJIflx IIpHHl'IMaerctl paBHbllr -(10-20)'1O'g ,rrer.

Ilousruo raxxe, qro ecJrH BBeAeHo lroHflTlre (BoBpacr), ro seo6xoAIzl,ro cQoplty-
JIHpoBarb H 3areM B pa3,rrt,tr]HbIx IroHTeKCTax pacruu$poBbIBaTb recHo cgqsaHnL,ti'I

c HrrM TepMHH (Har{a,rro Bce,resgofi>. ConpeueuHaf KocMoJIorllfl Tar(oe (HaqaJIo).

HaxoAllr B BI4Ae <Eur 6erira>, u.nz Eonruoto B3pbIBa (8. s.).Ho saxouoi\4epeH Bo-
[poc: cyqecrByer Jrr.r B npr4poLe u)eattoruaLil oct\ullstrop A,'Ifl I]3MepeHI4s raKoto,
(eAHHoro> BpeMeHI4 LI (eAllHoro) Bospacra Bce.neunofi?

I43necruo, qro nepBoHar{a,rbHo onpe,(e,rteHHoe X a66;ro,u 3HaqeHlzel

H0(564 KM.c-1.Mnr-') 6sr,'io noqru Ha [oprAoK 6o.lnue npurtuMaeMoto B Hacrofl-
rqee BpeMfl (-60 xlr.c-1.Mnx-1). VNe rorAa, oKo,ro 50 ner Ha3aA, o6parulu eriu-
MaHI{e Ha ror Qaxr, uro Bo3pacr BceneuHofi, onpeAe,'teHHufi no napaMerpy pac-
uLIpeHIlf , -2,10s JIeT, 3Har{HTeJIL,Ho MeHbIxe Bo3pacra [IapoBblx cron,leuail.

H au6o.nee qacro ur.rrl4 pyercfl 3Har{e:g.ue T - 16 .1O'g ,rer. OAHat<o cetluac, roxoxe,
oIIflTb noBTopfleTcf crzTyaur.ir no,rlyBeKoBolt AaeHocria: 3Ta Beflttr{HHa He cotJlacyercrl
C H0BbIMLI oUeHKaMH Bo3pacra HeKoropblx xlapoBblx cxol.leuuil. !,,r4 cron.lenza
NGC 2298 s [171 , B r{acrHocrn, rroJlyr{eHa Be,'I}iqI,tHa (174'1,5)'1O'$ "ner. Cor,racHo
Ceulu4xy rz ap. [1BJ B Kar{ecrBe cpeAHero Bo3pacra rlapoBblx cxol.nesut? cJleAyer
nprlHflrb (16,4-13,3).100 ner. 3ro saxoAlzrcr Ha rpaHliqe nptIHuMaeMoro B Hacrofl-
qee BpeMr Bo3pacra Bceneunor? I4 HacropaxLIBaer, u6o 6o,le: ecrecrBeHHoft ast-
r.[flAeJra 6u criryauizn, n xoropori Bo3pacr cxon.reuuri 6rt.n 6u cyurecrBeHHo M€HbIUe:

I (zrr,terorca B BIIAy KJlaccr4qecl(I4e crapble cxor.reuur).
Anropsr [19] orueqaror, r{To eoo6ute corJlacHo BCeM HeAaBHLIM I4cc,'IeAoBaHHflM

rxapoBbrx cKon,'reHl4fi I4x Bo3pacr (15-18) .10e ,ler; Bo3pacr la,laxruxu no AaHHrIM
a4epuoii KocMoxpoHoJroruu cocraB,rrfl ei cxoAHyro BeJIHqHHy - (l 1,6-24,6)' I 0e.ner"

B ro xe BpeMf Lls Ho celi.Iac npuHuMaercr 3HarleHue or 50 Ao 100 (n_e4aura-

uax xM.c-1 .Mnx-1). Olna ug cavtirx no3AHHx oueHox, npHBeAeHHaq e [20] Ha

oCHoBe a*alrwsa paccroaHurl no 77 ratat<ruK s o6,,IacTI1 flApa CBepxcKoIIJIeHHfl B

lepNynece, npr.iBoAr.rr r( 3HarreHr4ro,Ilo:105-l 11. A.ns Bo3pacra Bce.nesuoii rorAa
noJryqaeM ?-(9,3-f 1,0).10'0 JIer, r{ro HaxoAurcfl eu{e B 6o.lr,uetut nporlzBopeql{ll
c Bo3pacroM ruapoBblx cKon.rteHlztl.

flpo6nerraa Bo3pacra He cHflra, no-BLtAuMoMY, Ans caMoro Co.nu[a I1 Aaxe A,'lfl
3erra,rra. ConpeueuHafl reopvfl BHyrpenHero crpoeHl4r lI gBoJllout4tz Co,ru(a yrBep-
x,4aeT, r{To 3a BpeMtr 3Bo,r}oquu, -4,7,10'g JIer, elo cBeTHMocrL, Bo3pocJla npH-
MepHo na 350/0. 3ro HaxoAurcfl B cepbegHoM nporuBopeqHIz c MoAeJIflMLI rlar'Ieo-
x,rrpinara 3eu.ru u reoJIorIlqecKIiMH AaHHrTMLI (cu. o6cyN4euue npo6leuu e [2ll);
noc,rreAHr4e roBopflr o ToM, qTo npt4 yMeHbIxeHHH CoJIHeqHoli nocroqHHoft ua ue-
cKoJrbKo npoqeHroB Bo3HLIKJIo 6rt nolsoe o6neAeueuue 3eunu, Koropoe y>xe He

MOUrO 6U nperparlirbcfl rlp14 nocJleAyloueM pocre 3HeproorAaqll co"IIHIIa.
ConpeueHHnre naJIeoHTo,rotuqecKHe HccJIeAoBaHI-Ifl oroABIrHy,flH BpeMtI B03-
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Hr{KHOBeHT{fl Xr,r3Hr.r Ha 3eMfle AO 3,8 MJrpA. Jrer Ha3aA (yxe rorAa B OKeaHe IIpI{-
cyrcrBoBaJrl,I cl,IHe3eJrelrbre BoAopocJIIa). Kax u rpll KaKux ycJroBlrsx cMorJlr,t B Te
BpeMeHa sa 3err,tre [ogBuTbcfl oAHoKJIeToqHbIe, ecJrr{ ee Bogpacr ocero nurur 4,7
unp4. ,ner?
. Hexoropbre reoJrora Ha ocHoBe ra3yqenr4fl 4orerr,r6puftcKr{x ToJrnr raKxe npr.rBo-
Arr He3aBrjcaMbre apryMeHTbr B [oJrb3y Toro, qro o6ulenpaurruft eospacr 3eutu
saHHxeH pI Ha AeJre, no-BHAIrMoMy, MolKeT cocraBJrflrb 6-13 unp4. net uttw6ona-
Ixe; yKa3bIBaeTCs, HanpLIMep, r{To Bo3pacT HeKoTopblx MeTeopIrToB cocTaBJIseT

'9 uJrpA. ner 12216, qro BABoe rrpeBbruaer KaHoHr,IqecKufi aospacr Cornequofi
CI,ICTCMbI.

7. lllxata BpeMeH[ r{ cuHryJrnpHocrb

KaK Iaseecrno, AJrfl Qorona, ABllxyqerocr co cKopocrbro cBera, BpeMfl (orcyT.
crByeD: oH KaK 6rt 4nuxercrr BMecre co BpeMeHeu. Teu He Meuee Mbr npflflHcbt-
BaeM, Hanpnuep, Qorouau 3-rpa4ycHoro SouoBoro r,r3,[yqenns neruft onpeAeJreH-
uuft rospacr -16 MrpA.Jrer, BbrreKaroulufi H3 npeACTaBJreHHfl o E. n., 3uafl, qro
(BO3paCT AJIfl CaMI4X QOTOUOB> OCTaeTCf HeOnpeAeAeHHbrM. TO Xe CaMOe OTHOCHTCq

K Bo3pacry rrepHbrx Abrp: KorAa npoacxoAr.rr rpaBlrrarllzonssrft xo.n.ua[c, AJrrr BHerr]-
Hero sa6.nroAaTeJlfl BpeMr Ha noBepxHocrfi r{epHofi 4srpst (ocraHaBJrr{Baercfl>,
(3aMllpaer), T. e. KoJIJranc craHoBHTCf KaK 6H <eeqHbrM>. Moxno Jra npr.r gToM
pacnpocrpaHrrb Hauy (3eMHyro) uKaJry BpeMeHra Ha BCro ua6nrc4aeuyrc Bcenes-
Hyro?

Ha ocHose roro (raxra, uro P'Ho-2.10-t4 -no,lyr{eHo C/leAyloEee ypaBHeHHe A,'Ifl H3MeHeHLIf
Xa66na H (t):

dH (t)ldt: -H, (t),

H (r):11 os-vr ,

P (t): P os,.br ,

6espasnaepuafl r{oHcraHra, e [5]
r co BpeMeHel,r / <nocroqHHorl)

(4)

(5)

(l)
Koropoe MolKHo crrnTarb HeKr4M (KocMoJroruqecKr4M) BbIpa>xeHr4enr. Ono coo6odno
B orrl4l{He or ypaBHeHIzrl conpeuresuofi xocuo/roruH or raKoro napaMerpa, KaK
(cpeAHflfl n,'rornocrb Bceneuuori> p.

14Hrerpupyr (1), no,ryuaeu

H (t)-Ho(t+Hot)-,,
P(t):Po(l*Hot),

r4e I - BpeMr, H3MepfleMoe e Haureri conyrcrByroqefi czcrelre KoopAHHar, np[r{eM
noJraraercfl t:0 l,ln Hacroflrqero MoMeHra (/<0 a,[q npotllJroto vt t]0 l,nfl 6yly-
qero). fpaQnxn 3aBr.rcr.rMocrefi (2), (3) nprzae4eHbr rra pzc.9. Bra4Ho, tro tpw t,
crpeMflx{eMcfl K -Hi' (r. e. x MoMeHry -16 M,'rpA. Jrer n npour,rou), no-
croflHHaq Xa66ta acI,IMnrorHqecKI,I crpeMlrrcfl K 6ecxone.{Hocrtl, r{To SaNruvecxu
coorBercrByer cLIHryJIflpHoMy cocroflHr4ro BeulecrBa B TaK nassrsae\,{oii <uaqa.nruofi>
craI],1M.3BoJrroqr.IH Bce.reunoft. llpu erolr nepaoA P(l) crperuurcfl K Hy.rrc. C re-
rreur.reM BpeMeHr.i gna t)-Hi' xa16noscwwil napanaerp yMeHbrxaerca o6parHo
nponopquoHaJlbHo t, a P(l) pacrer nunefiso co BpeMeHeM, raK uro acer4a P(l)
ll (l): g6n.1.

flocro.nrry HMeercrl ner<oroprrfi.uactuma6 Ans r.I3MepeHr.rr BpeMeHr.r, Po:
:160,0101', r.rHrepecHo y3Harb, r<awofi, Br4A rrpaMyr SyHr<quu H (t), P (t), ecru.
BpeMq r,r3Meprrb B HoBbrx npeueun(rx eAr.rHt4uax P(t); p,nx ororo BBeAeM BpeMeH-
soii uacuna6usrfi Qai<rop S-P(l), flporrsae4n e (1) saueuy t na HoByro nepe-
MeHHyro t:tl S, [oJlyqaeM

(2)
(3)

rAe Q:Pollo-).lQ-rt. O6e sasucuMocrll rroKa3aHL,r Ha puc. 10: napalrerprr H(z)
u P (t) H3MeHqroTcff gKcnoHeHqr{a,rrbHo c pocroM (HopMr.{poBaHHoro) BpeMeHr.I T
II, qro oco6enuo BaxHo orMerlrTb, He IzMeror, no-Br,IAi,rMoMy, cuHry,'rflpnocrerl.

Hau6o,rree [onyJrspHbrfi napaanr KocMoJlorur{, ocuoBaHHbrfi ua a4ee 6. e. H

$pulnaauoecKoM perreHltl{ ypaBHeHrari SilnrurefiHa, auee'r c}.rHryr'rflpHy}o rorrKy.
5 3allerl1M, oAHaKo, qro Me)KAy cnequaJu.rcraMH rro reoxpoHo.rlorlru cyxlecrByror pacxo)KAe-

rrHt B HHTepnperaunr4 AaHHbrx u Me'roAax ou,eHr(u Bo3pacra 3enaru.
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Pnc.
6ta

9. Xoa
H (t) (a)

co BperreHerr napaivrerpa Xa6-
H nepuoAa P O (6) (civr. rexcr)

Pnc. 10. Ilepuo4 P L xa66floBcxnil napa-
Merp H xax tbyuxuuu (HopMr..rpoBaHHoro>

BpeMeHH 'c: tl P (t)

Ilpe4no.naragrcfl, qro I4MeHHo pIB cI,IH-

ryJrfpHofi roqKr{ BceneuHaq'Haqafla
cBoe cyqecrBoBaHHe, pacrxHpflflcb t4

TIOHbIHC.

OcnosuHe ABa SaKTa, ,Ha Koropblx
6asupooa.nacb KocMoJIorI,Ir Ao orKpblrnfl
$ouonoro MraKpoBoJIHoBoro Ii3ayqeHI,IE,
6unn: l) npuuepnafl H3orponufl pacnpe-

.qeJreHr.rfl raJraKrr.{K npr{ paccMorpeHur.r KpynHoMacrxta6uofi. crpyr(rypbr Bcereuuofi;
2) saxou Xa66na -. KpacHoe cMeuleHr4e: y,naJreHr.re ra/raKrr{K or Hac I{ Apyr or
Apyra co cKopocrbro, npoilopquoHa,nrHoli paccroflHlrlo. OAsaro, I<ar( orMeqaror
tlau4pacexap [23] u Apyrue acrpoQusuxu, o6a aQQer<ra Mo>r<Ho HHrepnperr.IpoBarb
n 6es npue,ner{eHlrrr ury6oKori cfleqrra/,rbHofi reopun (OTO a,ru coBpeMeHHbIe pa3-
BHTbIe KocMo,rorl4qecKr{e reoprzu); xpacuoe cMeu{eHue, Hanpr4Mep, tvoxer 6r'trs
c,'reACTBI,IeM npocroro <pas6erauua), rrpHqeM ero rreHTp (<Haua,ro Bce,reuHofi>) -B JIIo6ori roqKe npocrpaFrcrBa, rAe HaxoArzrcs sa6,rioAare,'Ib.

B HeAasHo noflBr.rBueMcfl r4ccJreAoB auvu ila-Buo,rerr [24] Ha ocHoBe o6iuup-
Horo aHaJIH3a coBpeMesurtx ga6,rroAaTeJlbHblx AaHHbIx HariAeurt HoBbre cBI,tAe-

TeJIbcrBa B noJIb3y KocMoJrorllH, B Koropor;1 Bce,leggag fB,'rflercfl cratrtioHapHoft,
esxrr.rAosori u cna6o oBo,'rrouHoHr4pyrourel2, s Heir Qorourr repflror Marrtyrc qacrb
ceoefi nonHoii aueprzz 3a BpeMfl pacnpocrpaHeHHfl B KocMoce. MoAe,rt craIlHoHap-
Hofi Bce,nesHofi, uuercqefi eBK.[r.rAoBy reoMerpr.iro u co (crapeHl]er'r) Qorouoe,
cpaBHI4Baercs s [24] c MoAeJrbro pacuupflroureficq Bce,'reHuofi c naparraerpoM 3aMeA-
d'IeHHfl {o:0 u KocMo,rorHqecKrzM TIJIeHOM A-0 A.rrq rr.:rrroB KocMo,/ror}lqecKl]x Te-
cron. CAe.uaHo 3ar{JlrolreHi]e, qro MoAeJrb co (crapeHlleu> SorouoB ropa3Ao ,'Iyque
corJlacyeTcfl c ua6,rrc4are,'rbHbrMrr AaHHbrMr4, rreM MoAerb pacur4pflIour,ericg Bce-
,[euHor?, npI4qeM AJrf BCex qeTbrpex TecroB. Aaropo,lr ro,']yr{eHbr, TaKI,tM o6paeou,
HoBble BecKr4e apryMeHrbr B noJrb3y raseecruoii rzrrore3br (crapeHLIfl) QoroHor,
nrr4nrauyrofi AecflTl{,reTrzr HaBaA B KaqecrBe aJrbrepHarusHoro o6bqcueuzs xa6-
6.loscxoro pacrxupeHr.rfl. !,anee, ecnu Qpu4naHoBcr(aq MoAeJIb pacruuparcu,eiica
Bce,'reHuofi rrJroxo cord,racyercr c Ha6,rrcAenus,vu 1241, ro craBI4rcfl noA coMHeHIze

Aon,repoBCr{afl I4HTepnpeTarlr.lf KocMoJIorr4qecKoro KpacHoro cMeu{eHxf - o,4LlH

H3 rJraBHbrx apryMeHroB rulore3br <Er.lr 6asra>.
Hro Nacaercn 3-rpa4ycHoro H3,'ryqeHufl, ro aBrop [24), Hanp]'rMep, orMerlaeT,

lITo rI4 norega (pe,'rl,rKToBoro> npoucxox,ir,eHrzfl SoHa ue I4Meer rBepAoro u 6esynpeu-
goro o6ocuoBaHlifl. A r,rt',tesuo, B TeoplIH E. n. rpe6yeTcfl Tat(afl Har{arbHafl cKo-
pocrb pacruvpeHrn, qro6sr 3a BpeMfl gBod'rroqru Bce,neuuor? npI4BecrH HMeHHo I(

Qaxropy (noKpacHeHI.ra> Souonoro H3ryr{eHas -1500, npHBoAflx-ieMy N ua6;lrc4ae-
uofi reuneparype T:2,75 K. HeAccraroK reopr.ru (8.s.) B roM, qro oHa He Aaer
rrpor{Horo, He3aBacrzMoro oT Apyrux npeAnocbrJlor( npeACKa3aHHfl HaqanbHbLx
cropocrefi pacuupeHurr.
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cepresuue npo6.nenau B rrocJreAHrze roAbr, no-BHAr.IMoMy, Bo3Hr{KJIr.r u s caNroft
r.rr'rrepnperarrHH ripoi.{cx,o-x LeHVfl. Qouonoro (rraurpono,ruonoro) usnyueuan. I(ax
orMeqaer Vu.uxancou [25], npu AocrutHyrofi uyscieureJrbHocr],r paAr4or.rsMepr,rre,,rb-
uor:i annaparypb] a yuroBoM pa3perueHarr -10' e pacnpeAeJrenua 3-rpa4ycHoro
rpoHa 4o"uxttsr 6u"nu ocrarbcfl (c,'IeAbr) [epBurrHbrx $,lyNiyauprft urorHocru; r(oro-
pble BIIocJIeACTBIaIz npLIBeJIIt x o6pasonaHuro cKorrJreuuri ranaxrliK; Ho raKr.re He-
oAHopOAHOCru rpOHa He o6uapy>reust (e sKcrrepr4MeHre <Xo,lo4>, B lracrHocrH,
ycraHoBJieH c,re4yrcu1uil_e-epxyra4 npeAeJr AJrfl MeJrKoMacrura6uoii (5-1O',) aHr43O-
rponuu $owa: A,TlTo {10-u [26]), !,"rrr ahua6aruuecKr.rx BosMyrqeuufi a' pauueft
Bce"reuuoii oxl4AaeMafl aMrrr'ruryAa $.lyNryaqufi L.TlToxLluA,plp:--B.tO-A (p -u,rrorlrocrb reulecrea), rrro sHaqi.rTeJrbFro Bbrue npe/rena o6uapyxer{Hf; rro3ToMy
anrop o6sopa [25] aonycr(aer, qro Harrrr4 ripeAro,'roxeHr.rfl o nfilpoae Qoua lroryr
6urrr, ueeepuuuu (sar,rerr.rM, oAHar{o, qro sogHzxrlii.rrl xouQnurr reoperliqecKI.I
Mo)Ker 6rrrl perueu B lvroAeJrflx c xo,ronuofi uarepuefi). Pa4-aaropoB yKagbrBaror
raKxe Ha cJreAyroruyio_rpyAHocrn c 3-rpa4ycHbrM Qouonr. lloc,ue4Hrzii uuQopvrz-
pyer Hac o cocroflHllH Bce,teuuott HaqllHafl c Bo3pacra ,-106.ner (rar uasunaerastii
$oroHuurl 6aprep Bce,reHHofi), KorAa uarraJracb 3pa AoMraHr4poBaHr.ra BerrecrBa,
cl,rerrr.lBuaa 3py paAr4aqHoHHo-AoMI]uapoaaHuoti Bce,ryeHuoil. Ho npu yr,'roBoM
pa3peueHLII4 (reucrpyuenra) -6o uacru <cl2oroHHoto 6aprepa> rre MotJrH HNireTb
NrexAy co6oli naysa,rlsofi cBfl3r.r - Aaxe npIz pacnpocrpaHeHr{H cr4rHaJroB co
cKopocrblo cBera. HenoHsruo rorAa, Kar{HM o6pasou l.is"nyueHree cMotJro oKa3arbcg
H3orponllbrM BtrJrorb Ao npeAeJra qyBCrBr.irer'ir, soctu L,T I To-4 . 1 0 - r H B ceneHuaq
or(asaJracb e ua6,lrc4aeuoivr celiqac re[,roBoM paBHoBec[H? Ilpo6"rreua npuuunuofi
cBa3IIoc'lI4 Bce.leunofi He rioAAaercfl perxeHl4ro B paMKax Spra4raauoecxui tro4e,rleii
14 AO Cr4x rrop ocraerca orxpuroii. (Teoperur<r.r BuArrr Br,rxoA rzs npo6,reubr B raK
HaatteaeN4ori r.iuQnlquouuori uo4e,tu Bceleuuoir, tAe TerlrrloBoe paBHOBeCr4e H
KpynHoMacur a6*afl lr3orpotrufl Aocrrrtarorcfl Bo BpeNrr{ <izuQ,raqun>.)

Tpe6yror o6t,scHenus raI(>xe o6uapyxeuurre HeAaBHo KpynHor\4acxrra6ssre
HeoAl{opoAHocru (4ocrutarcIllue -700-900 ru/c) n xa66,roscKoM iroroKe raJraK-
rux. B cBfl3u c sruu ,rlusAes-Ee,r,n |271 saN\eqaer, qro, Bo3MoxHo, Qyu4aueura.nr-
Hafl CI{CTeMa I(oopAHHaT, onpeAe,TfleMafl 3al{oHoM Xa66na, oTJrr4qaeTCfl oT Cr4CTeMbI
Koo_pnrzHar, cessaliHorl c 3-rpa4ycnuu QouoelrM H3ryqeHr.reM.

Hacxo,rlro HeyBepeHHo orHoueHr.re cfieqr.raJrHCToB K (oKoHqare,,rbHoMy peue-
HI{rc l(ocMo,loruqect<oii npo6,aeuu>, ror{a3blBaror BbrBoAbr Terlnepa [28], c4e.rranurre
I'IM Ha OCHOBe aHaJII.iSa BO3paCTa rxapoBblx cKo[,'IeHHIl {.,., SUateHWit Z, KoropbIM
oHH Moryr coorBercrBoBarb, Li oueHoK napaMerpoB H n u Qo (0r: p/p.; a":3113/BnG_
<(xpr4THr{ecKafl rrJlorHocrs> Bce,resuort, G '- rocrorrHHarr rfltoreHr.rx): 1) ec,ru un-
Q,raquoriurrii cqenapuri crpaBeAJrriB (ar__ 1), ro craHAaprHar{ MoAeJrb Mo)Ker
6!lrr^ eepH-orl ,rraur rprr ycJroBr.rrx H,,q50 ul unu tr*{l 6-. 10, ner; 2) 3HaqeHHrr
Qn:0,1, Ho:50 v t,*:16'10, Jrer corJracyrorcfl co craHAaprHofi uro4e.rrrrc nprz
ycJloBxu z>5; 3) ecI.u Hr,275, ro crasAapTHarr MoAe,'rb HecocroflreJrbHa, ec,[a
t,*>72 '10e ,rer. (EonluraucrBo oueHoK napaMerpa xa66ta Aaror 110>50, a sos-
pacr Mltorl.'ix uapoBbrx cron-leuuri npeBbruaer l5 unpa. .ner. Heroropbre r(oc-
MoJIotI{ - cM., HanprdMep, t29l - ceil,tac [or,rataror, rrro racrr4HHoe 3HarreHr.Ie
napaMerpa xa66na 6nueKo r< 100, a He r{ 50-60; raKoe 3Har{euue osuaua.no 6r,r,
r{ro pacuupeuue Bce,reuuol2 uaqalocb Bcero,tuul 10 M,,rpA. JreT Ha3a/x, r.r rotAa
Bo3HrzK,'ra 6u eu(e 65nbruaq lpo6,retra AJrfl Teopr4r.r <Eur 6eura>.)

E,r,e o4uo HHrepecHoe o6croqrerrcreo. ooi{osoe peHrreHoBCKoe r.i3.rryrreHr.re,
KoTopoe, KaI( npeAnoJlaraeTctl, reHeplapyeTcfl B AUCKperHbrX rzcroqHrzKax, rroKa-
3brBaeT^ Ar.rnoJibHyro aHH3orporrHro, aHarotHr{Hyro taxosofi Alltl 3-rpaAycuoro
Qoua. 3ror Sarr cBr.rAereJrbcrByer o HeoAHopoAHocrH pacnpeAeJreHr.ra BerrrecrBa
ua uacurra6ax 23000 Mnx. floerouy o,rgeprroy [301 saNnrcuaer, qro Bce,rensas
HeoAHopoAHa Ha KocMo,IIoluqecKIax paccroflHLIflx: HeoAHopoAHocrb cyrqecrByer
H Ha MaJIbIx , 17 Ha caMblx 6o,rlurzx Ha6"no4aeltsIx paccTorHr.rsx. Tarnu o6pasolt,
gMnripuqecr(ue Qarrsr, r(oropbre B cBoe BpeMfl npr.rBeJrrz K riapaAr{rMe <Ear 6aHrar,
Tenepb HaquHalor cBvAereJlbcrBoBaTb o ee oepat-LuqeHHocmu B AeTa/ilflx. I-Ioc,re4-
Hee, cr{vTaeT aBTop [301_, npunoAlrr K Kpr.r3HCy KocMo,'IorlrH. On cquraer ue6esy-
nperrHbrMrz a [onbrTKH o6'ts.cruurr, ua6nrc4aetrsre HeoAHopoAHOCTr.r <saSOrUUn nepe-
xoAaMpr), Koropbre qxo6r, HMeJru Mecro B gnoxy -lQ-5r c [ocJre B. s. u upaefe-
IXaloTCf) O6t,e4UUeUUOft reOpUeft 3,'reMeHTapHbIx rracrl.{q; 3TH Bapr.raHTbl TeOplrH
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ocHoBbrBaloTcq Ha AoBoJIbHo npoLI3BOJIbHbIx [peAloJIoxeHIIflX H AOnyIIleHI'Ifx-
ArraeH [31] saMe.raer, r{ro rrosBJreHLIe B pacqerax 6ecrouequux suaueuufi $t't

3I4qeCKLIX BeJrL{qHH paCCMaTpLtBaJrocb B cBoe BpeMfl KaK ecTecTBeHHoe AoKa3aTeJIb-

crBo roto, r{To reopi4rr HeBepHa. A crau4aprHa, KocMoJlorl4r{ecKafl MoAeJIb, ocHo-

BaHHafl sa OTO u-napaAurMe E. n., KaK pa3 H BeAer x 6ecxoneqsblM 3HalIeHHflM

[JroTHocrI4 tt 4an.rreulan - x Heus6exsoti CHHIyJIflpHocru. <Eur 6aHra; reM He

MeHee cqr.rraerc.fl, rrro orlr 6ecroseqHocTl4 peaJlbHu. (CnpaneAJILIBocrIl pa.4fi or-
MeTLrM, OAHaKO, qtO CefiqaC MHOII,Ie KOCMOJIOII{, Oco6eUso Sa py6eXOm' nprXOAflT

K BbrBoAy, rrro HeACcrarKoB y coBpeMeHHoft xocuolorl4l{ ropa3Ao 6olrrue, uevt

4ocrouucrs.)
Cuury;lrpuocrb ecrb cllHrylqpHocrl. .[lo cux nop Her orBera Ha BoIIpoc, qro

6nno Ao"curry,n"pnocru;6ttio liz rpertaa (Ao Toro) 14 r<aK oHo (TeKJIo)? Tpyluo
npr.rpbrKHyTb K MbrcJrlr, .ITO KOrAa-TO 6srn_a Slroxa 6ee npocrpaHc-IBa, BpeMeHIZ I'1,

are4OurranoHo, 6e3 Haul4x IIpHBbIuHbIx Susuuecxux 3aKoHoB (?). Iloerouy MHo-

tl{e aBTopbI npeAynpexAalor, qTo gKCrpaIIoJIflIIIif Ilo BpeMeHI'{ or Ha6npAaeMoro

cefiqac c6crosrlry Iice.renHofi Ha3aA, n npour.noe, BIIJIoTb Ao (KocMoJloruqecxofi

cr.rHtyJlfpHocru>, rpe6yer 6on-rurofi ocropoxuocrl4 B BbIBoAax H repnl{MocTll K

r{HbrM BBtJIfl AaM Lt trno"esrM. I(ax yrnepx4aer On4eplrroy [30], napa4urua <Ear

6esra> AoJIxHa 6strs co BpeMeHeM 3aMeHeHa Hoeofi KocMoJloluqecrot? rapa4ur-
iuoti; c STLrM TpyAHO He corJracl4Tbcfl, ecJII{ BCIOMHATb, Hallp[Mep, pa3BIzTI4e Teo-

prau rpaBlarag:zr ar Hrrcrosa Ao 3fislrreftHa I'l BCIo l{cropllrc acTpoHoMIaII.^ 
M51 He KaCaeMCfl gAecb AOCToI,IHCTB CoBpelueuuOft KoCMoJIOIHI'I, llx HeMaJIo, H

oHr,I xoporuo I43BecrHbI. floetouy HaIx KparKuri o6sop npeAHaMepeHHo oAHocro-

pouHurli BHr,rMaHr;re aKueHTr4pyercfl_Ha HepeueHHbrx H crlopHbIx Bonpocax, cJIa6blx

Mecrax craHAapTHoft xocuolorhlr E. B. IIpu erou MbI ocHoBbIBaeMCfl Ha MHeH[Iflx

aBToplrrerHbrx acrpo$usr{KoB, BKJIroqar KocMoJloros. AKueHTbI BIIoJIHe JIoTHTIHbI'

u6o iosoe BHaHHe AoCTynHo ToJIbKo npl{ KoHUeHTpl4poBaHllll BHIIMaHI'Ifl He Ha npe'

HMyxIeCTBax I4 CLIJIbHbIx cTopoHax TeopI{I4, a Ha ee HeAocraTKax Ia oco6eHHo Ha

nporHBoperl14 flX.^ B sanepureHlle KpaTKoro o6sopa npo6neurt qeneco_o6pa3Ho npl{Becrl'l CJIeAyIo-

u1ee sHcKaibIBaHLIe AnsseHa [31], nano,qflxlee Ha uy6orue pa3MbIIxJIeHI'L o poJIL

,r6rr,qr"arbHbtx SaKToB AJIn cTaHoBJIeHI4fl HOBbIx II{IIoTe3 U reopxfi: <Kocuono-

rus KaK HayKa AoJIxHa LIATI no nyTI,I BbIfcHeHIlf ycaoBwit' ao Bce yBeJII'IqvBaIo'

Irlr{xcfl o6nacrqx npOcTpaHCTBa H BpeMeHLI; AI'ICKyCcHfl xe o sosI"IOXHoft ,,nepB[tl-
uort rpuul.tHe" orHocl4Tcq x o6nactu QalocoSuu LTJIV peJIHlaI4)'

3ax,trcqenne

V Hac HeT HLIKaKHX oCHOBaHLIft cqurarr LI3JIoxeHHbIe B pa3,qeJlax 1-4 Saxru
CJTeACTBI{eM KaKLIr-JMIO oul46oK. 14 reu He MeHee, paCCMaTpI'IBafl TA64L 1, uH
BCTpeqaeMCfl C yTBepxAeHLIflMI{, KOTopbIe, ua neprstti B3lJlfA., JII{IxeHbI 3ApaBorO

.n "i.r, 
, 4o;,xrtt 6spt r<.rraccu$raUup^onaHbl KaK a6cypdttote: 1) neprao4 160,0101tn,

o6Hapyxeuuufi pauee a cnexrfe ubqsocru r.no6antsux ocuu.il.nsqufi Cottttr,ta,

,rAAb, no Q.rryr<ryaqllffx 6IecKa Tal<Vx AaJIeKI,Ix o6texros, KaK Klasap u nApA'

?a/taKmuK;2) iHaieuua nepuoAa, onpeAeJIeHHbIe c MaKcl'Itua.nluofi ror{Hocrblo AffI
ngru o6rexToB, BKJIIoqas Co.ns[e, conna4ator MexAy co6oft s npeAeJlax ouu6oK;

3) noc"ne4Hee oKasbrBaercfl He 3aBracqxll,lM HI4 or paccroflHl4fi Ao o6texra, HI4 or
cKopocTl4 elo yAaJIeHI4fl.

il171I.I qHLIe scgx14x geMHbIx, reo$usuvecrax 14 cTaThcTI4qeCKI'Ix apreQaxron

AoJrxHo 6strl ucrnrcueuo (cu. [3, 5, 7]). IlpexpacuuM cBHAereJIbcrBoM peaJI-bHocrI'I

i46.."ru - 
p6-nepuoAr4qHocrr.r 

- 
qsrsercfl o6napyxeHrae rep[oAa 160,010- s

AaHHbIX peHTIeHoBCKHX CIIyTHHKOB, perHCTplapoBaBmllx noToK H3JIyqeHVf oT
'tailaKrui1t 

NGC 4151; clyrHLrKLI Bpaualorcfl BoKpyr.3evr.nu c nepl{oAaMl'I, He

KparHbrMll seMHbIM cyrKaM (neprao4 160,010-= cyr), I4 3a_ npeAeJIaMLI arMo-

aai,ap"r. Ilporus (3eMHoro) npol4cxoxAeHllfl nep14oAl4qHocrl{ Po ronopur H .ToT

6lx'r, uro' Sastr 160'-eo.tlH AJr" pasHblx o6t'exros 6o.nee u.npr MeHee c,nyuafinu
(cu. ra6,rr. l).' 

C.rre4yer cAeJrarb eue HecKoJrbxo saMeqaHllfi o 160-uuuyrHblx ocuHJlJlrt\r4fl'x,

Koropbre 14 noMr{Mo sa6nrcAeHuft BHeraJIaKTHqecKI4x o6texros loBopflT o tteo6u't-

tl.oJfi cm.antAce flepvo1a Ps gns' acrpo$asuxu:
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1) n cner<rpe AJrHHHolepr4oAHbrx ocqu"u,txrlrzrl co.nsua nora o6uapyxeH roJrb-
Ko oAr'rH AocroBepHbril nepuo4, 160,0101*, coxpaHflrorqizil Qasonyro KorepeHrHocrb
Ha nporfl ;xe HVLI Aectrrrlnerurt ;

2) y6e4rarenbHoro reoperr.rqecKoro o6t,scseuus 160--ocqur.rrsqrfi conHrla He
cyxlecrByer;

3) nepuoa 160' snnsercfl Har.uryqurzu o6ululr KparHbrM (cousrr,repurrauu) ne-
pIroAoM AJrr pac[peAeJreHr]fl _neplroAoB oceBoto Bpa:rrr.eHzfl pasJrr4qHbrx re.n (npe-
rzMyulecrBeHHo acrepouAon) ConHeuHori cucreusr [7];

4) ror >xe nepuoA flB,Ilflercfl HaIz6onee xapaKTepHbrM B cMbrcJre con3Mepr.rMocrg
AJra- neprroAoB op6ura,lrHoro BpauleHr.rf TecHbrx 4eofiur,Ix cHCTeM la"uaxra-
xu l7l:

5) nepuo4 1.60* - Hara6o,ree xapaKrepHbrfi raxxe B cMbrcae cor.rsMepr4Mocr2
l4Jtv Har4lryquerl xparHocru .(<pesolraucuocra>?) nepHoA AJrfl KoporKonepHoAr.rqe-
cr(flx_nyJrbcHpyrox{Hx snes4 (runa 6 Sct u rr.rna RR Lyr n uraponlrx cr<on.rreurax)
15, 71.

_ Ho caMoe yAr.rBHTeJrbHoe, KoHerIHo,- ero o6uapyxeHr.re ps n xone6auug,x
6,recra x4ep cefiQeproBcKHx raJraKrrzr( r4 KBa3apa. 3:ietr per{b HAer yxe He o cra-
rHcrrKe (xar n c,'ryqae, Hanpr4Mep, KoporKonep[oAr.rqecKr.rx snesA), a o (tomo-
ttetnpLllt, oAHoM r.r3 rJraBHbtx MeToAoB acrposusurl{, IrpHqeM sorotterpau saw6o-
JIee MaCCI'IBHF,IX U OAHOBpeMeHHO OrIeHb I<OMIIaKTHbIX l.i UaU6O"nee 3ataAOrIH6IX
o6rexros.

B ra6n.3 4,ra tuecrrl o6rexron_(at.{:rrloqar Co.nuqe), leprroAbr Koropbrx B npe-
Ae,rax ol]ru6or coBnaAalor c P0:160,0101 (t1)nr, rrpHBeAeHbr r(pacHbre cMerrreHr.rfl
z,paccrotrHua 4oo6t,exrad, norapususr uacc Ml Mo (sAect Mo'- Macca co.nurr,a),
cKopocrr.r yAa,'teHl{f u, a raKxe sKBaropr.ta,'ttHtte (a, 6) u ra,rarruuecxue (/, b)
KOOpAr.iHaTbr. Bra4Ho, rrro BHeta,'raKTr.rqecKue o6sexrr,r 6o,ree u,tl.i MeHee c,uyuarluo
pacnpeAeJreHbr Ha ue6ecuorl cQepe, no3roMy MoxHo cAeJrarb rrpeABaprlreJrbHoe
SAIUIIOI{CHHE, I{TO BE.IIUqAHA IICPLIOAA HC 3ABI,ICIT OT KOOPAI,IUAT O6T,CI(TA; HC 3ABI'I-
cHr oHa rar{xe HH or cKopocru u (npe4eJrbr r.r3MeHeHr4q: or 0 ao 43700 xlr/c), uu
or Maccbr. MlMo (npe4e,'ru H3MeHeHrzfl: or I 4o -1019. Anal.nury4a rrepr4oAHqe-
cxoro eSQel(Ta, orIeBI4AHo, 3aBLICItr or Maccbr: ecJrr4 AJIfl Conuua orHoc[TeJrbuoe
LI3MeHeHI,le oIITLIqecKoto tIoToKa H3/'Iyr{eHHfl cocTaBJIfleT -10-5-10-6, To 4JIfl
KOMnaKrHbrX cBepxMaccHBHbrx BHera,'raKTrzqecKr.tx o6beNroe oHa paBHa -(1-2)%,r. e. Ha rpr.i-qerbrpe [oprAKa 6o,rrure.

^ Hexoropble cnpaBeAnuao o6paularor BHHMaHHe Ha cJreAyrculee o6croflTe,rL,crBo.
Bce Ha6.rlro4eHas 6tt,ru rIpHBeAeHbI r< Co"nuqy, fi neprzoAbr BCex rrflTH BHeraJraKTI{-
'r{ecKHx o6rexros coBrra,'ru c nepuoAoM wone6aruufi. Co,'rnqa po. Ho ecJrr4 [pHBecTL
wa6ntoneuwn, HanprzMep, x qenrpy la.rraKrr.rr{r{, ucnpaBHB Hx 3a ABr.rx{enae ionuqa,
ro nepr.roAbr ue 6y4yr conna4arn? flo,rlyuaercr, qro cHCreMa orcrlera, cBfl3aHHafl c
consuenr,- oco6aq cacreua? Bosnr4xaer or{eBuAHoe flport4Bopeque c npuHuuila6r4
oro u HarxHM Mr.rpoBo33peHueM, ocHoBar{HbrM Ha paBruolpaBr4r4 r.rHeprrr4a,,rbHr,rx
CHCTCM OTCqCTA.

O4uat<o MbI He MoxeM He BepHTb t,t 3Mnupr.iqecrm,l,r (ramaM, rz3,rIoxeHHbIM BbI[Ie.
o6t,e4raHun Bce BMecre r.r yqra coorBeTcTByroqae ypoBHrr 3Haqr.rMocru (- 3,s o),
no/ryqaeM Hacro,'rbKo AocroBepHbrfi saxr (yHr.rBepcaJrbHbrx) l60nLocqu,r.rlaquii,
r{To HHKaK He/'Ib3q YtTru or rlolrbtroK Lix I4HTepnpera(Hr4, cKo,rrr,Ko 6lt ueoxrl4au-
uorl,-cner<y.rrqrHsi{orl HJrr.{ Aaxe <a6cyp4nori) noc,[eAHflfl Hr.i npeAcraBilflilacb.

Hac npun.neKaer rIpeACraBJIeHHe o neprroAe P, xar< o urotlrororflqecKoM)) rte-
pHoAe, saAaroureM ueroropr,rft Qyu4aueura.rlsurl npeueuuort uacura6 (cu. tS1).
Ec.na Po r.rMeeT KocMo,[orr4qecKyro np[poAy (uanorauuu, rrro npor43Be4eurze p6
Ho - 2.10-14 - 6espaem^epHar KoHCTaura), To, no-BrzAr.rMoMy, r( cnHcKy TaKWx
napaMerpoB, KaK Hs, (0, f,)0, A, xoropste cocraBJrflror npeAMer rz3yqeHuf r(ocMoJro-lllll, HaAO AO6aeZrS exre oAlIH, Po? 14 AaJree, ec,'IH npLiHflTL, KOCMOJIOTuqeCxUfi Xa-
paKTep P6, TO B KarIeCTBe JIOt[qeCKOrO npoA,o/IXeHHfl C,'IeAyeT AOnyCTHTb, qro Be-
ill/,ltvHa Ha6,uio4aeuoro.neptloAa Po ue AonxHa 3aBr.rcerb or nlr6opa (raHepqua.nruoft)
clrcreMbl KoopAHHar (?), .u ror4a MoxHo cHflTb BO3pa)KeHrZe orrroHeHToB, yKa3bl-
Balolllux Ha (xaxyulyrocn) o6oco6JleHHocrb cr.rcreMbr orcqera, csqsaguofi 

"iorrua*.Moxuo npeArroJrararb, rrro Her.r3MeHHOCrl Po npa fiepexoAe or o4uoft crrcreMbr or-
cqera. K Apyfofi cBfl3aHa c oAHoBpeMeggorl unepeuopl,rupoexofi> uKa,rrbr BpeMe-
uu (?) - rpoueAypofi, useecrHoir 

-e 
OTO.
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BseAeHr.re HopMr,rpoBaHHoro BpeMefiv x:tlP (l) npelnonar.aeT, rlro cuHryfiflp-
Hocrb E. s. ecri ,e,{ro r{Hoe, KaK <cxoHqeurpriponannar 6ecxouequocrb)' I{60

[ocJre HopMI,IpoBKI.I cI{HryJIfl pHocrb npeBp aulaeTcfl e 6ecKoHeqHOcTb 3Kc[OHeHTI;I

(crra. puc.'10) . Crvrucn nepexoAa ot / x T, IIo-BLIAI4M6My, B roM, UTO or H*cmafluleeo

ilo*"irru l:0 rvrrr nepexoAr.rM K I{3yqeHI,Irc co6rtruft B npowltou4 u 6y0yu'en. BosHI'I-

KaIOu[e npH 3TOM TpyA-Hocrl,r KpoloTcf, oqeBHAHo, B IpIrIH_HHO-CJIeACTBeHHbIX 3a-

KoHOMepHocrflX Mr,rpa, Muorne KocMoJIOTU (A uacrHoCru, XoKuH1., Hapnwxap n

1p.) orrrleuaror, r{ro AJIfl paHHero fleplloAa pasBgr1af Bce"neunofi MbI Aaxe caMo IIo'

usrrae BpeMeHH (l) ue uoxeM yAoBaerBopLIreJIbHo onpeAeJIIaTb' a cyxlecrBoBaHl'Ie

cr{HryJlflpHocrell B OTO u KocMoJIolIaI'I Moxer roBopurb Boo6qe o HeaAeKBarnocrlz

coBpeMeHHofi $usuuecxofi reopt,lu.
MexaHr,rsN,r 160--ocunlnsqkft paccMarpr{BaeMbrx o6beKroB [oKa HeI'I3BecreH.

3 Ha,reHI{e nep]IoAa, oAHaKo, oKagbrBaercg, BecbMa paSyMHbIM, nocKoJlbKy rpaBI'ITa-

UlroHgbre paALIyCbI r s Teil c uaccofi 108-10e M s tO nOpsAKy BeJII'IqIaHbI ConocraBl4'

l,Irt c <A.nrsofi soflH;I) c Po-19 a. e.:

rr:2 GMlcz, (6)

r{ro npfl M-|OIMo noer rr-}.101a (crr,r) wrrlc- 160_(vrun). Moxso npeAroJlox}Irb,
qro Ha qacrorax, 6nusxuV K cl rs, sosullKalor co6crBeHHble ocuHJIJIfIlufi TaKVx

cBepxMaccuBubrx reJI. flo4o6uue ocuI,rJIJIrIlHI,I, flo-BHAIaMoMy, npeAcKa3blBalorcff

B HeKOTOpbrx BapHaHTax Teopr4H rpaBIiTauIl[, R_qa-cTHocTrI B_ paMKax AHHaMI'IqeCKOLI
(".op.rrioo-non6nofi) rpaKroBKLI rpaBI{raIIHI{ t34l (8. B' Coro.noB, uacrnoe coo6-

ufeUrae;. Ocraercs oixpuruu, KoHeqHo, Boflpoc o roM, noqeMy I'IMeHH9 nepuo4 Po

AOMI,IHLIpyeT C nopasLITeJIbHOfI He3aBLICLIMoCTbIO HI'l oT MaCCbI, HH oT pacCTOflHI'Ifl AO

o6beKTa, HLI or eto cKopocrll'
IlOc.reAuee 3aMerIaHI4e oTHocI{Tcf r sa6.rrcAeul,IfM 3-rpaAycHoro QoHa' Ecnpt

Po-ocrIZJIJIfIIIan (yHI{BepCaJIbHbI) Id I{MeIor KoCMoJIorulIecKyIO np[poAy' ro IaMeeT

Crrl1ucn'nblTarbcfl o6napyxurb LIx, HalpuMep, Bo apeuegudrx Snyr<tyarlaxx SoHo--

Boro r4sryqesug. O sosMoxHoft aMnJrr,riyAe-raKI,Ix (runoreruuecKlrx) QJlyxryaquft
noKa Hrrqeto HeJrbSfl cKaSaTb, Ho AocTlarHyTafl TIyBCTBI{TeJIbHOCTb arlnapaTypbl,
LTITo-g.10-6 Arr npocrpaHcrBeHHbrx Qnyr<ryaUuft, AeJIaer He6ecnepcneKrlaBHofr

DerHcrpauulo I4MeHHO SpeJtIeHH;tx $.uyxryauuft. B csgsz c 3TI'IM LHTepecHo 3aMer{a-

i,r. nrprA.Koro r4 Kofoarr<ona [2'6]-o rilrvr, qro B oKcrrepyye{re <Xolo4> ao uty6o-
nory o6.opy He6a c IIoMoIIIbIo paAl{oreJlecr<ona PATAH-600 (... ecrb lpefi$u ua

Macrxra6ax n | ,1, oroxAecTBarb Koropble He yAaJlocb I4 aMUIIaryAa Koropblx coc-

raBJrfer l0-100 uK...>>
flpelc'rao.naer r.rHrepec noqcK 160*-nepeueHHocrl{ B IxapoBblx cKoIIJIeHI4flx'

uara6o.nee (CTapbIx) o6terrax lanaxtuxu, lI, B qacTHocTa, y Ha6JIIoAaeMbIx TaM

peHrreHoBcKlrx trcrolIHLIKoB ([pupoAa nocJIeAHHx Ao_cl{x nop HeflcHa)' B cnasu c
grr,rM npr.rMeqareJrbHbr ony6nur6naHHbre roJIbKo qro [35] pesyJlbrarbl peHrrPIoBcKI'tx

na6lrcAeHuft ruaponorO cnon.r,errus M 15,-BblnoJIHeHHbIe Ha cnyrHI'IKe EXOSAT.
,II,oe sanucu, npuae4euHbre Ha prac. I B [35], ro HaIrIe^My,MHeHHIo, noKa3blBalor Ba.-

p1ar\ktll rroroKa I{sJIyqeHLIfl c n6plro4ortl ,lnusruv x 160', Ho c cI'IJIbHo nepeueuuoft

aunnnry4oft.
Mu c ray6oKofi [pr43HareJrbHocTbro BcnoMI4HaeM AI.icKyccI4LI c aKaAeMIrKoM

A. E. Cesepguu, yuie4lrurr,r or Hac He3aAoJIro Ao ony6JII4KoBaHIlfl 3Tofi crarbll.
AnapeA Soiuconla,i c 6o.ntuuu r.rHrepecoM orHocHJICfl Ko BceM crahlrflM Hauefi pa-

6orlr, coneryfl npoflBJlsTb ocropoxHocTb B BbIBoAax I'I oAHoBpeMeHHo HaxoAfl croJlb

ueHHbIe AJIfl Hac cJIoBa o4o6peuun.- A;"6it 6narogapuu B. b. Cor<o.nony sa o6cyx4eHr.re pesyJlbraroB H C. A. Eos-

4upeuno,3. A. Jftoioft, f. f . Cvrapuoeofi sa nolvloql a c6pa6orKe MareplaaJla' a

tar<Ne A. H. Pa.Ixoscxol\ay 3a npeACCTaBJIeHHyIo Bo3MoxtlocTb IIpuMeHIarb pa3pa'

6orausrte IaM rporpaMrrarr Arq 3BM.
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yAK. 523

o B03MOXHOCTI,T BbtAEJIEHVfl
AByX KJTACCOB PAAHOIIyJTbCAPOB

vt l,tx BEPoflTHO[t IPI4POAE

E. M. B.la4uunpcxnfi

Ilpe.q;ro>xeunoe paHee [13, 14] pas6neirue paAnofly.[bcapoB Ha ABa xJracca conocraBflrercn
c-pasJII4qHbIMI,t XIaCCUQUt<aUOHHtrMrl CXeMaMH, O6CyX4anrUUrvrllcrr B Jrr4Teparype (ra6a. 1).
Itle conocranneHLlrl cJleAyer, qro cynrecrByrouue cxeMbr KJraccr4$uxaquu urr,teror lruoio o6uero
au6o connalarct. OxagHsaercrl Bo3MolKHr,ru pas6urr ua6lrc4aerr,ryrc nouyJrflIrulo Ha ABa r(Jrac-
ca. no pfiAy npI-I3HaxoB nyJlbcapbr nepBoro xJracca (<Ao.rronepuoAr{qecxue), (no3AHr4e), c Bbr-
coxulrt,xoaQSuulleHroM rpauc$oprr,1aur.rH BparqareJrbHofi euepruu B paAr.r_olrsJryqeHue), nrnrcualo-
,Ju.ue zls Bceft HaOIIoAaeMoIi noflyrqUliti, MoxHo oToxAecrBl,rrb c o6tex,atrvt, nporxeAIuI,rMI,I
craAlllo arKpequu B TecHbIx AsofiHHx cl-IcreMax (ra6n.2). Bropofi xJracc cocraBJrxror HeflrpoH-
H!,Ie 3Be3AbI, o6paeonanuuecfl B pe3yabrare 3BoJrIorIHr.r oAr.rHoqHbrx snee4 nu6o sosnrrruue B.
pe3yJlbrare atopori BcIibIIIIxH Cuepxnonotl n gnofinor? cucreMe. fina npegcrarurenefi sroro
KJIacca uafi.qeno, qro I4x 3aMeAJIeHI,Ie ue o6ycnonneHo MarHr4ToArrnoJrbHbtMlt norepflMrr, a ux
MarHlrrHbre rroJrfl ga BpeMfi >xrr3Hlt 2.106 aer He 3aryxaror.

TO A POSSIBLE CLASSIFICATION OF RADIOPULSARS UNDER TWO TYPES
ACCORDING TO THEIR NATURE, by B. M. Vladimirskg.- The earlier proposed [13, 14]
classification of radiopulsars under tw6 types has been c6rrelated with vaiiotis quaiitative
systems discussed in literature (table l). The correlation shows, that the available svstems
are_comparable or. even similar. Thus the population of pulsarscanbeproperly classified
under two types. According to some intrinsic properties (lohg-term periodiciiy, <ilato type,
high coeffi-cient of rotational energy transforniatibn into'rad-ioemission) 2/s of the total"po-
pulation of the o_bserved pulsars can be assigned to the I type identifief ai the objects tirat
had. undergone the accreiion-in close binary--systems (table'2). The type 2 radiopirlsars are
neutron stars.evolved either from single stais, br due tb the se'cond buisi of superriova in the
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binary system. For the samples oi the latter type we have iound, that the decrease of the rate
cannoi be explained in terms ol magnetodipole losses and their magnetic fields during the
liletime of about 2.106 years do not damp.

B [13, 141 npe4;roxeH KJIaccI4QLIKaqI4oHHbIfi napauerp' pa36l'IBa]ouuir ua6.nrc-

,qaeMyro lionyJlsllpirc paAl{onyJlbcapoB Ha ABa KJIacca. 6rt.no [oKa3aHo, rlro B rex
cJryqaxx, KotAa KJIaccfiqfiKaL1:aa Moxer 6sIrr npone4eHa HaAexHo, ABa ynoMf HyTbIX

KJracca [yJrbcapoB pa3rr.iqarorcf rro MHoTLIM cBoLIM QuslluecNltlt ]I acTpoSI{3I,iqecKHM

npr{3HaKaM. B qaCrgOctlz, 3aMeTHaf AOJIx paAI4OnyJIbCapOB flBJIfleTCf, BI'IAHMO,

o6rexrauu, aHaIor[iIHbIMil 1iyJlbcapy B Kpa6oBI4AHo! ryMaHHocru 0531 +21
(ny,rrtcaprr, cBrr3aHHbIe c [JIepI{oHaMI,I, rHtI II cor.lacso tla]). Apyroii xnacc nynl-
cailor (iun O) o6,'raaaer npr4sHaKaMr.r 3Ha!rrlreJrbHo 6oJlee crapblx o6t'exroe. I4x
nplrpoAy oAHo3 Haq Ho orIpeAeJIIITb He yAaeTcs.

Vnouruyroe pa3AeJIeHHe Ha ABa KJIacca HHxe cpaBHllBaercfl c ApyTLIMH I(JIaC-

cu$uxaquouHblMlI cxeMaMH nyJlbcapoB, o6cyxAaBuizMl'Icfl B JII'Ireparype, a raKxe
aHaJrH3r.Ipyercfl BepoflrHafl npLtpoAa LI npO[Cxo]KAeHHe O66eKrOB 3TIZX Kr'IaCCOB.

1 . 9runupnv ecKLIe KJIacct,t$llKaIIuE paAI'Io rIyJI bcapo B

flepear flonblrlta KaK-ro x.naccaQu4upoBarb [yJlbcapbl, paz6uz lzx Ha onpeAe-
,rreHHbre rpyrirrbl, 6rt,na npe4npllHfTa cnycTf qeTblpe lo,Aa [oCJIe orKpbITIzf 3THx

o66eKroB [4J. O4uaxo u ceilqac 6o,rrruzHcrso I{ccJleAoBare,'Ieil npfl aHaJIL{3e cra-
TucrlrKr4 nyJlbcapoB HcxoArrT H3 npeAno,'roxeHl{fl o6 04nopo4Hocrl4 Ha6JIOAaeUOfi

noryJrflrrulr (cu., Hanpuuep, [31).
Kparxaa CBoA,Ka r,racctlSuxaUUoHHbIX CxeM H I(,'IaCCHQaqI4pypqflx napaMeT-

poB paAi.{onyJrbcapoB npeACraBJreHa s ta6n. 1. Oua He rBJlrercfl BnoJIHe I{cqeprlbl-
iarou1eft, nocxonixy HeKoTopble aBropbl 3arpatLIBaJIr o6cyx4aemyro npo6"lerray

r{ocBeHHo. Tax, Ax. By4eop4 [20] uaure,r, qro (rl4poMarHlrrHoe orHo[IeHHe) AJIfl

nyJrbcapoB (xou6Nuaqzs flapaMerpoe (Ps P;'/,, oruoureHl4e MalHI.IrHoro MoMeHTa K

uexaHraqecr<oMy) pesKo Bo3pacTaer Ars 3HaqeHI.IE 11eplroAoe P>0,5 c. OA,so H3 Bo3-

T a6nsaa I

Yl4.efl, ilphsrlaK
JIE)KAtrIHE B OCHOBE

lrrH napaMeTp,
: KracctrOtrKaIIuH Aaropu, roA, ccblJll(a lIptrMecaHHe

MopQororurx r4MnyJlbcoB, HaJILI-
que- orcyrcroue Qaeonoit mo,4y-
JIf tIU!I

@opuanruoe pa3AeJIeHIze Ha
(KJIaCTepbi), !IcrroJIb3yIoqee ne'
prroA r.r ero [po]I3BoAllyro

,Il,nortcrneuuocrs nn6o eAHHlzq-
.HOCTb npeAcBepxuoaort

Taft,rop, Xr,roreuIaH, l4l

KnqxorKo, 1977 l5l; @paxac-
cllHn rr Ap., 1984 [6]

Br.rcuosarurfi-KoratI, Korr,r-
6epr, 1974 [7]; Koqxap, 1977

[B]; Mauuecrep, Tari.ttop,
1977 [91

trlHaqaranqH, l979
ros, l982 [11, l2]

flpuenaru B KaqecrBe KJIac-
cnQuulrpyloulux napaMerpoB
ue eSQexrunurt
flo.nyueHnoe =pas6uenue 6.rus-
xo f xraccuSvtKatrytu [11, 13]

llpe.quonaranocr, qro nocJle
gBoJlrouull B cocraBe 4sor?nofl
cr4creMbr HefirpoHuar sres4a
soeo6uonfl set paALroIrs.ttyqe-
H14C

B sHarlureJtruofi Mepe coBna-
,4aer c pas6ueHlteM Ha KJIac'
tepn [6] n rraccu$uxaqltefi
[13, 14]

Pas6[eH]re Ha ABe rpynnbl
roqr[ coBraAaet c [], 12],
I,ICTOJIKOBAHI{C AHAJIOTNqHO

17, 151

CxeMa cosnaAaer c [peAJIo-
xessofi s [7-9]

Ha6,rrc.(aeuoe
nepro,qan, P

pacnpeAeJreHr.re IIo

=0,7 c
Ma-

3$$extllruocrr rp aHcQo plr.tat1un

BparqareabHofi euepnuu B PaAHo-
u3JryqeHrre =5.10-6
floroxeHlze nyJlbcapa Ha AI'Iar-
paMMax P-P nru P-lfFP
.Pa4uyc uefirpounofi 3Be3Abl, reo-
peTr.rqecKHe MexaHLI3MbI 3aMeAJIe-
.uua, ua6arcg,aeunfi neplto,q
'Teoperuuecrurl napanrerp Q s I

B.na4ulrupcr<ur1, 198l

A.nnap B np., l9B2 [15];
PalxaxpltruHau u lllyxpa,
1e86 [161
!,. Xyau n ap., l9B3 [7' 18]

Becruu u ap., 1984 [19]

158



MoxHbIx lIcroJIKoBaH[ft sroro eQQer<ra corJracHo I20] - r]rnoresa o cyqecrBoBaHr{ra
AByx pasJrr.rirHbrx KJraccoB nyJrbcapoe. M. BHsexaHaHA r.r P. Hapaau l2l1 toxasanu,
tlro (roK) nyJrbcapoB B npocrpaHcrBe napaMerpon P (nepao4), P (npouseoAHaf [e-
puo,qa) u L* (paauocBerrzMocrb) ue coxpauqercfl: rpe6yerca npe4no.rroxesue <o6
HHxeKuuH) B nonyJrflrluro nyJrbcapos c 6ofltrxurvra (P>0,5 c) nepuo4anau. Oueen4-
Ho, (IlHxeKrlipoBaHHbie) nyJlbcapbt qe.necoo6pasHo 6Hno 6rr sHAeJrilrr s oco6yro
fpynny.

llpu paccruorpeHi.r[ pasHoto po4a coo6paxeHr{fi, cyMMr.rpoBaHHbrx B ra6n. 1,
HeTpyAHo saMerl.iTb, qro 6onruruHcTBo HB rlpeAJloxeHHbrx cxeM oKasbrBaercr oqeHb
6nusxut{u.ru6o npaxrnqecKlr coBnaAaror. Pas6r.reHue Ha ABe rpyltnEr no ua6lrc1ae-
MoMy nephoAy, [peAd'IoxeHHoe VI. A. Ma,rosrtNl [1], 12], oKa3brBaercq oqeHt 6flHg-
KLIM K AeJreHr.rrc no paAr4or.r3"ryuarcqeri cnoco6uocua uaruurocSepu. 3ro Br{AHo,
B r{acTHocrr.I, H3 pLIC. l, r4e BepTr4Kar,rbHafl ilvHt4fl, P:0,3 c AeJrIzr nyJlbcapbl Ha
(KoporKorreplroAr.rqecKile) r.r (AoJrto[epfioAr4r{ecxue> 1221. KaK noxasauo s [23],
xnacrepuuli aHa,'ru3 [6J, sHAengrcquri Tptz fpynnbr o6t,eKros: (paHur.re), (npoMe-
xyrorrHbre) H (rrosAHr.re) _. nprrBoAr4r K cJreAyrorrleMy pe3yJrbrary: ilyJrbcapbr rpyri-
rrbr (paHHr.re) coBnaAaror c rpynnofi fl cor.nacHo [14]; rpynnbr (npoMexyror{Hbre) n
(nosAHr.ie) coBlaAaror c rpynnoft o, ast4e"txenaoft no BbrcoKr.rM sHar{eHuqM paN4O-
I43Jlyqarcqeii cnoco6socru uarHurocQepu [141. Te xe nyJrbcapbr flBJrflrorcq AoJrro-
ileproAr.rqecKuMlr IIo Ma.nony [1], l2]; r( sruM nocJreAHhM ueo6xo4uno raKxe or-
necru o6t'eNrbI, poAIaBIlfiecfl c nepl]oAaMr.r -1 c cornacno Muar{axar{flHy [10]. Ouu
xe, BHArzMo, roxAecrBeHHbr c rpynnoft (r.rHxeKrr4poBaHHbix) nyJrbcapoB [21]. llo
cxeMe Kouxapa [B] rarue ny,'Ibcapbr oBoJr]or\lroHupoBaJrr{ s 4soriHtix cucreuax.
flynlcapsl eroli rpynnbl cocraBJlflror oKoJro'/, xaia.noral24l.Iloerony uMeHHo
K TaKHM nyJrbcapaM orHocflrcq apryMeHrr,r [25J, cazlereJrbcrByroqrre o poxAeHlil,I
nyJlbcapoB c 6o"nluruvtt (nopnAxa I c) Haua.nrHbrMz nepHonavru. Ta(ul\,ro6pasou,
TOJrbr{o cxeMbr, pa3Br4BaeMbre n [17, lB] u IlgJ, HeBO3MOXHO, BHAT4MO, COOTHeCrr.r B
nonHofi Mepe c nepequcfleHHblMu B ta6n. I oMnr4przrrecKvrMr4, KilaccvQzxaqutun n
coo6paxeHzrMl4 o BepoflTHoM paslrrl.ur4r nyJrbcapoB, gBoJrrour.roHr.tpoBaBrrrfix KaK
oAlrHovHbre o6terrr,i u n gnorluux cncreMax.

2. O nepoarHoM cyqecrBoBaHr{r.r KJracca <pacKpyqeHHbrx> rryJrbcapoB

Ilocxo,rtxy 6orlutuHcrso gBe3A g la,ryarraxe EB,rrflrorcf KoMrroHeHTauzl4nofi-
uux (unu xparuux) cr4creM, 3aMerHafl Aorq ny,'rbcapoB AoJrxHa o6pasonrrBarbcg
B npoqecce 38oJllouul,i recHbtx Asor?Hsrx Maccr4BrJbrx 3Be3A. O6qenpuuaruti cueua-
pltri eno,lrcqlau roAo6ssrx crrcreM B caMbrx o6uux qeprax cBoAr.:rrcfl K cJreAyroueMy
(cu. n KaqecrBe o6sopa t1, 21): Ha HeKoropoM orare gBod'rlouuu 6o,ree NraccueHslft
KoMIIoHeHT BCIIbIxI4Baer Nar Ceepxuosaa. O6pasoeasuurics npr.r groM ny.rrbcap He
ua6,rrc4aercfl ]KaK paAHonyJrbcap, l.i6o cHCTeMa, KaK npaBud,io, He pacraAaercE, r,I
p-aAr.ror.13,rryqeHr.re nyJrbcapa 3KpaHrzpyercfl BerpoM 6nrzsxoro Bropoto KoMnoHeHTa.
B reqeuue HecKoJrbKr,rx MHJr,'rr.roHoB JreT BpaureHr4e ny,,rbcapa 3aMeA,rrfleTca (yunru-
aaa Qasy (nponeJr,'repa> 

- Ao 3Har{eHr.rr nepLroAa noprrAKa naaHyru) . fia,rree ua
3aMeAr'tHBIULIftca ly.rlr,cap HaqHHaeTCfl aKKpeUHfl Be[lecrBa co BTopoto KoMnoHeH-
Ta' H cl'ICTeMa B reqeHLIe orHocr.rred'rblro KoporKoto BpeMeHu (104-105,1er) uoxer
Ha6,lrc4arlcf KaK peHTleHOBCKal,i lzctoqurx. Ha saKrloqr,rTe,rtbHOM 3Tarre gBo,/rrc-
Ulll'i BcnblxuBaeT Kal{ Cnepxuonaa u eropori KoMrroHeHT. C slrcoNori creneHbro Be-
poqTHocrH CI'ICreMa npLl 3ToM pacnaAaercfl. B tarore o6pasyerca napa pas.rreTaro-
IqHXCf ny.[bcapoB.

Ec.nz ny,rlcap, o6pasoeasruui4,ca nocJre nepBoli ecruuNu ceepxuonori unpo-
ure4uuri craAHro aKKpequu, eoao6uos,lser paAr.{or.r3.rryqeHue, TO Her(OTOpbIe eto
csoricrea AoJrxHbt 3aMeTHo oTrilr{aTbcf or csotlcrs ny,rtbcapa, o6pasonanueroct
nocd'le Bropofi scnblulxll Cnepxuonori (u,ru aosuaxtuero B p$yJrbrare 3Bo,rrcur.rlr
o4lzuouuofi snes4sr). CyuecrsonaHue oco6oro KJracca upacxpyueuHux> (recycled)
nyJrbcapoB npeAnoJrararocL, MHorr]Mr.r aBropaMr.r (cu., uarpunaep, [7-gJ) .paznu\us
YexAy (pacKpyrleHHblMz) H <o6uqrislua cpeAHecrarr.rqecKrzMr.l) ny,'ibcapaMr.r MotJrlr
6br cocroqrl, B r{acTHocTl,t, B cJIeAytouIeM.

l. rleprao4 AJrs (pacKpyrreHHbrx) nyJrr,capoB Aor'rxeH 6urr nopx4r(a (paBHoBec-
HOrO), T. e. TaKOrO, XOrOpSrfi 6Un ,4ocrurHyT B KOHUe CTaAHH aXXpeUrzrZ. IIpu6nra.
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x(eHHo nepl4oA P Aorxen noArllaHsrbcfl coorHoIIIHIrIo P e Hul' (H - uanpaxeHHocrb
MarH[ITHoro noJIfl Ha floBepxuocru Irefrrpouuort sres4n).

2. MarHraruoe rroJre AJrfl (pacKpyqeHHbrx) nyJlbcapoB MotJIo 6u 6rttl B cpeAlreM

MeHbrrre, rIeM Aflfl <o6ltquux>. BoeNIoxHo, rITo HalpflxeHHocrb ero yMeHblrraercfl

KaK cJreAcrBr,re aKKperIHu [7] . Kponae roro, ecnfi soso6HoBtlBllreecfl paAlaolE3fiyqenue

BaBHcITT oT nepr.roAa rto 3aKoHy, aHaJIorzrIHoMy AJIfl <o6srquux> flyJlbcapoB, To IrMeer

Mecro (ecrecrneuuuft or6op>: na6nrc4arorcfl rrpeuMylrlecrBeHHo o6terru c orHocI'I'
TeJrbHo MaJrbrMr{ nepuoAarrnra. Ho raxue nyJlbcapbl AoJIxHbI o6naAarl cooTBeTCT'

BeHHo 6oaee cna6uMl4 noJIflMI4.
3. XaparrepngrllqecKl,Ifi ooSpam flyJlbcapa, npolueAlllero cTaAI{Io aKKpel{un,

troHflTHo, He AoJrxeH 6urr csseau c ero xpoHoJIorIuIqecKHM Bo3pacroM (o ornu.rre or
(KJraccluecKrxr> o6terroB, AJIfl KoTopblx a:'l ,PlP lotoxew oTpaxaTb ero peaJlb.'

Hnft nospam). Cpe4uee paccroflHHe (pacKpyrIeHHbID) [yJlbcapoB or raJIaKTHtIecKoH

nJrocKocTI,I (xruenlaruuect<vtit noepacr) MoIJIo 6u lpenunraTb oTy BeII'IrIHHy AflrI
oAr,IHorrHbIx (<o6luuux>) ny.irlcapoe tto AByM ilpuq[HaM: Bo-nepBblx' oHH yAaJIsIor-
cr or raJlaKTl,rqecxoft n.nocrocrlr, 6yAytlu KoMnoHeHTanIIz 4nofiHofi cl{creMbl; Bo'
BTopbrx, oHH npr{ npoqux paBHbrx ycJroBt4flx AoJIxHbI xllrb AOJIbIIIe KaK paAI{oEc'

ToTIHLIKITI I{g-ga MeHb[r.r4x B cpeAHeM guaqeuufi Hanpfl)KeHHocrefi rraaruurHoro fiorg
(uenrurrx snaueurzft P).

4, BeqecrBo, [onaAaloqee HaIIoBepxHocTlHefitpoHnofi snes4utnpllaKKpel{I,IU,
Ile TOIbKO IpI{BHOCHT MOMeHT, a TaKXe, Bo3MoxHo, BJIHfleT Ha Ha[pflxeHHocTb
MatHr4THoro no.ns. OHo cyqecrBeHHsru o6pasoivl MeHrer xulr,tuqecrnfi cocraB no-
BepxHocTLI - xeJle3Haff KOpa IIOKpbIBaeTcg cJIoeM BoAopoAa-reJll{fl' IITO MOXeT

nosrllqrt Ha [apaMerpu uarunrocQepsr u ee paAl,Iofi3ltyrla16u1fle csoficraa.
flepeuucneuHHe ceoftctBa (pacKpyqeHnblx) nyJlbcapoB HHrepecuo. cpaBHl.{rb

co cBOftCTBaML IIyJIbcapoB KJIaCCa O (oun xe (AoJIIOflepI'IoAHqecKHe) [lll' (11O3A'

Hrae> * unpovrexytoqnue, [61). Taxoe corocraBJleHkle npoBeAeHo s ra6n' 2 (qr$'

T a6auua 2

napaMerp
<<PacKpyqeHHbre> (recycled)

nyJbcapbl
AorronepkoAl.rqecKue nyrbcapbl (tuna 0,

<nos4uuer> H <rIpoMexyToqH6le>)

flepuo.4,sr P

Bospacr r

CpeAnee paccroamae Z

or nJlocKocrn la,tar-
TH I(14

Pa4uoceerulr.rocrl LR,
P A AI,IYC BI,iAHMOCTI,I,

xoaQrpuqueur rPauc-
Qopuauuu ti
Matgursoe nole H,

Cooruouesue c Apytu
ttllr o6sexrattu

flepuoAn cBrsaHbl cooruolre-
Hr,reM rr.rfla PdHalT c ua-
npsxeHHocTbIo MaTHUTHOTO
noas. H

Bospacr r He cBfl3aH c xpo-
HOfl Or[qecl(HM Bo3pacToM, HeT

i\tannx sHaqeuHll t
2 lontrue, qeM Afltr (oAltttoq-
Hbrx) ny,lr,capoB; BblIUe, qeM

Ans scerl nonyJlfltu.lu B cPeA-
HCI\,1

HeugsecrHrl

Huxe, uelt AJIt nonyJIflIluu
s uefioiu?

flp ocrp a ucrneHH oe P acflpe1e'
JIeHHe aHaJIor[qHo TaKOBOMy

AJIfl peHTreHoBcKHx I'IcTotIHll-
xoa I tuna; eclra 4nortHaa
cr.rcreMa He pacnaAaercfi nocJle
nropofi BcnL,IIIKII, ruox<er 6rtrs
KoMnoHeHTbr Aaofiuofi cucte-
MbI

flp u6auxeu Ho BblnorH gercx coorHolue'
Hr.ie P c( H, uueercg 4na (rosiuoxruo,
6o,nrure) MaKcI.IMyMa B pacnpeAeJIeHI'II4

no repuoAaM (0,5; 1,3 c). PacnPeAe-
JreHrie He 3aBI.IcI-IT ot z (paccroauua
or raJIar(Tuqecxoll nlocxocru)
T He SaBIiCI]T B CpeAHeM oT z; HeT Kop-
perqqlifi c KI.IHeMarlrqecKI4M BO3paCToM'
c nepno4orrl; uer suaqeHufi r<2'105 ner

Z:0,44+0,08 xnx
cpeAHeM 0,40 rnx,
capsr 0,2110,05)

L4 Bbrue cPeAuefi Anq scefi nonYJIf-
IIrlH, sHaqeHLifi I AOCTI'IIaIOT 9KCTpe'
MaJrbHo BbIcoKHx suaqeuuit -10-2, na-
6,,rrc.qarcrca Ao PaccrorHufi > l0 xnx

.[,nx ynepeHHo oroxAecrBJlesHr,tx o6t-
erros Aofls nynbcapoB lgH<12 He

MeHee 40% (etot noxagateJlb AJIfl (oA[-
HoqHbrx) nyJIbcapoB <30%)
Orono 2,50/o flyJlbcapoB flBJlflercf tIJIe'

HaMH AsoftHrtx cucreM

(scg nonynsqus s
(o,(uHotlHble) rIyJIb-
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Puc, 1. .[,uarpai,,trura pacceqHt fi B

xoopAr.iHarax P - P

Kpy>rxu - nynbcapbr II x.nacca, noJIyreMHble

Kpyx(xH - nyJbcapbr I xlacca. IIIrpuxoBble
JrHHHr.r - {=const. Iln6pu oxo.to HHx - cpeA-
HHe BHaqeHtrfl z (B xnK) 4na o6texron, pacno-

Jro)KeHHl,rx Bbrue grH x rllHu ii. IIIrpnxnyHKTHp-
Har nprMafl - aHanotuquoe pas4eleHue o6l-
eKToB I xracca (sHaqesufl z Bblue H HHxe

sroii ruHxu He pa3Jluqalorcfl). Ctpeaxofi oxo'
.no npauoli A orueqena o6.nactl, rAe Aor>rllbl
pacno,[araTLCq nyJlbcapbI, IlpoueAUH e CTaAUIO

aKKpeu,uH n Asoriuslx cHcreMax cornacuo [15]'
JluHHs P:0,3 c pa3rpaHutlHBaer KoporKo- u

AorronePEoAltrlecKre nyrt caPbl

q':/

^ t\\z/\)\/

. /o
o/ o/ //,

,bl.r/li/

poBbre AaHHbIe B npaBoft KoJIoHKe
IOAYI{CHbI HA OCHOBE BbIACJIEHI{fl /
paccMarpuBaeMofi rpynnbl no 3Ha-
r{eHr.r}o KmoouqueHra rpaHcoop-
Maqprr4 BparqaTeJrbHoft sHeprHLI
HefirpoHHoIl 3Be3Abt B paAHoH3,'Iy-
qeHLIe 1221). l4s paccMorpeHufl
ra6t. 2 cJleAyer, qro o6cyx,u,ae- /
Mafl rpynna rryJlbcapoB AeficrBH-
TeJrbHo o6Hapyx[BaeT cxoACTBo c
Iry,,rbcapaMI.I, B0306HoBHBIIII.IMLI
paAI.IOI.{3IyrleHLIe nocJle npo_xox(-

.qeHr.rfl craAHI.I aKKpeIIAU. orUe-
qeHHoe cxoAcTBo AeJIaeTcfl elqe -./
6o,nee pasureJlbHblM, ecJIH yqecrb,
qro K 3TOft rpynne, HecoMHeHHo,
IIp r.{ HaAJrex ar rryJlbcapbl - KoMIIo-
HeHrbrABoirHbIx cHcreM (1913 +16,
0820+0,2 I.I Ap.). Bce ussecrHHe
[recTL' o6beKToB TaKOro poAa -z
pacnoJraralorcf B JIeBoM HHXHeM
yrJry AriarpaMMbr (prc. 1). Bno.n-
He ecTecrBeHHo IIpeA[oJIO)KI{rb,
TITO OAI4HOI{HbIC NYJIbCAPbI, PACIOJIOXEHHbIC B 3TOfi )KC 06TACTI,I AI'AT.
paMMbr, raKxe npou,'rn craAHro aKKpeqI4LI [26]. O6.nacrb, saHsrylo Ha P - P-
A}rarpaMMe aKKpeuHpoBaBrr.tLrMLI nyJrbcapaMI.r, npH6,'IZxeHHo onpeAeJlLlJrv AilIilap Ll

Ap. t15l (oriraeueHa Ha pr.ic. I nuuzefi A). B sroti o6JIacrlI pacnoJlararcrcfl rplr Aecfr-
Ka o6beKToB, onpeAeJIeHHo orHocflIqvxcfl, K paccMarpl.IBaeMoMy THny. EuIe oAHHM

aptyMeHToM, yKa3brBaroxlr.rM Ha ToxAecTBeHHocTb paccMaTpllBaeMoro Tlina rryJlb-
capoB c aKKpeqlrpoBaBrrprMpr HefiTpoHHbIMH sBeSAaMLI, OKaSbIBaeTCf BO3MOXHOCTb

orbrcK arb napbr p a3Jleratoullxcfl ny.rrscapoe [27] .

Hexoropsre BaKoHoMepHocrr.r, orMerreHHble B Ta6il. 2 xax xapaKTepHbIe oco6eH-
HOCTH TaKI,lx nyJlbcapoB, noKa He noMaloTcfl l4cToJIKoBaHurc. B qacTHocTl',l, Hegc-
Ho, roqeMy Ailfl 6ilLtsKt4x nyJlbcapoB sroli rpynnbl (<3 xnr<) Ha6rloAalorcr ABa
(nosuoxHo, rp14, cM. pr4c.2, a) MaKctiMyMaB pacnpeAeJIeHIzH [o nepuo,u,aM. BosMox-
Ho, go$eKr LIMeer ry )Ke npupoAy, qro H (I43pe3aHHocrb> pacnpeAeJIeHI4 r c noBropfl-
eMocrr,ro 10 fu (t28l. Tpe6yer o6tscseHtls H pe3Koe (Aea nopa4ra) yBerHrIeHlIe pa-

Ar{or,r3,,ryqarcqeft cnoco6Hocrll MalHI4rOCSepbI IOCJIe aKKpeUI,iU. flpHrII,IHbI 10A06-
Horo aQ+eKTa, Bo3MoxHo, KaK-To cBrI3aHbI c I,l3MeHeHI'leM xI,IMI'IqecKolo cocraBa
nonepxHocrH HefirpoHHoil 3BeSAbI. ECnN srO raK, ro Heo6xoALIMO npeAnoJIoxLITb
HaJII'rque oco60ro MexaHIrsMa paAr.{ol.I3.[yqeHHq; HanpHMep, TaKoro, KaK [peAJIoxeH-
Hbrfi B [29] , rae LIHTeHCI4BHocTb paALioH3JIyqeHI4r npoltoplIHoHaJIbHa KoHueHrpauuu
aroMoB BoAopoAa B MarHHToCQepe.

o
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41c

q(t.ru/t)

6 Har, Kpnucxoli o6cepnaropHV, r. ''/g t61
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Puc. 2. Pacnpe4e;leuua no nepuoAaM
nvJr bcapoB, npoueAlxHx cTaAI'Irc aKKpe-
uirr.i (x.nacc I), a,,rg paccronHnfi, He lrpe-
Bbruaroulux 3 xnx (a), u o6t,exros, npn-
HaAJrexaulux x L xnaccy,' Ho pacnoJlo-
xeHHbIx 4anee 3 xnx (6)

fHcrorpaMMa - pacnpeAereHlre Arfl nynbcapoB'
cBrsaHHbrx c rIJIeptroHaMH (x;Iacc fI)

Lgti

Pnc.,, B.' LlacTorgoe pacnpeAeJrerrHe sHa'ieHttii \apaKTepHcTI'iqecKoro Bo3pacTa T AJLI nyJlbca'

poB, cBl3aHHbtx c naeplloHauN (x,Tlcc I)

K o6rexrau cnuct<a ta6l. 4 4o6aa.neH tryrb rap t 5Cg -58' pacnol:xeuurtlt B naepHoHe MSH I 5 -52' n: I 00

. Brbpar tpynna nyJrbcapoB, BbrAeJIEeMafl npH-K,[accl4QItxaquN, 06,'IaAaer ]ceNll'l
qeDraMl{ (KJracc[qec(rax, uefirpoHHblx 3Be3A. tr4x csoftCTBa cBeAeHbI B Ta6JI' 3.

Ctr'rr"on raKLIx o6'beKToB npeACraBJIeH B ra6il' 4,5'- tg 
,aO"rr. 4 co6paHsr yBepeHHo Bbr,[,e,'IfleMble ry,Tl9ap], r,na fl, n ra6n. 5 - se-

liorrri*:(renaaei<so N.uaccraQuqrapoBaHHbIe).. B [14, 221 ny.rrscapbl c noAo6H6IMI'I

isoftcrsaNara Ha3BaHbr (nlrepr4oHFrbrMI4> (il, (nt4))), qocLotbKy^BCe^I{3BecrHbIe [yJIbca-

oii. 
"u".r*rbre 

c nJrepHonarr,rn, 0531+21, 0833-45, 1509-58 a 0540-69, nonaAarot

I rru .ou"nv. CIoAa xe flonaAalor flyJlbcapbl, y I(oropblx o6HapyxeHbl peHrreHoB.

a*# rd.rio tiOl. g"e raKr.re o6beKrbr o6raAarcr orHoct'{rerlbxo^HH3Koft paAl'locBerH--

MocTblo lr rBJrrrorcrr [o3ToMy cpaBH]iTeJIbHo 6JII,I3KI4Mil (- 900/o o66eKToB Ta6il.4,5.

pacnoloxeubl He AaJIee 3 xnx). I'Ix pacnpe4eJleHi'Ie 11o neplloAaM fBJlfercf oAHo-

BEprur.{HHbtM, c I\{aKCI,IMyMoM 6.rI43 0,3 i, u ue o6HapyxI4Baer KaKofi-fl1160 CTpyKrypbl

(elrr. przc. 2)t.Owtt o6pa3yloT3HaqHTeJIbHo6OIee fl,'IoCKyIo 1OACIICTeMy' r{eM aKKpe'

ur{poBaBrxr.ie [Yabcapbl ,-z:0,21*0,05, u, ecJII',I npI'IHflTb AJIfl CKOpOCTI'I z:-KoMrIo-

;$*-lt!- 7i' t<vl c'12i1, yx cpeAHuit Bo3pacr KaK paAuou3,lyqarcutrx o6beKroB

;.*ri1rJ." ti+t "o.rrur"., 
u."ro:2 .10u .rrer. Kax aoka3aHo B 114, 221, Antr raK6x

iiynrcapOe xapaKrepl.{CTi,IiIeCKI'IIi BOgpaCT 6IIaSOx' K KI'IHeMaTI'lqeCKOMy I'I' HeCOM-

HeHHo, orpaxaer peaJrbHbrir xpoHoror[qecKl4fl nospacr 3TI'Ix o6ceKToB. qacTor-

f 
""a"r*; 

ntrx 6trug p-0,55 c Ha pacrpeaereHHu fl-nyr-scapoe puc. 2,4 I'{cqe3aer, ecJtL

paccMarpl'tBarb roJIbKo HaAexHo xnaccutluqupoBaHHble o6terru'
,::li -
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flapauerp

llepuo,u, P

Paccrosnun d

Xa pa xrt!pucluqecKnii Bos-
pacr tlzPlP

Paccroguae or raJIaKTLrqe-
crofi n,robxocru z

I,1uuy,,r scr,r

Vrnsr ueNgy ocbro Bpaqe-
HI.ifl l1 ocbro MatHLrTHoro
.4unonn B

MarHuruoe noae B,
I

Pa.{uocneruuocrb LR, r(o-
erlrfnuuelrr rpaucQopua-
Ulru Bpaudarenrnoit euep-
rHI-, TI

Cssss c .qpyrr.ruu o6t,en-
TaMr.r, AoJrfl n ua6nrc1ae-
uoii nonyaaquu

3naqeuue H xapaKTepHcrHr(a

PacnpeAenesue oAuoBep.uraHHoe, c MaKcLrMyMoM 6Jlrrs 0,3 c;,uue-
ercfl KoppeJrfiulrr rraexry'P fi T; HaqaJlbHbre guarrqur.rs Jlexar B

npeAerlax 12-20, uc
Bonruruncrso o6FeKToB paclroJloxeHbr He Aa.flee 3 KnK i

3uaqenue r Bo3pacraer c.yBerr4qeHueM paccrorHr,rg or taJIaKTIr-
qecNort nrlocKociy; rm 

-< 
2. 10? ner (PSR 0950*Q8); qaerorHoe

pacflpeAeJleHr.re T. cxoAHo c pacnpe,4e.rieHl4eM o6beKroB, HaKa nJIu-
Barou{rrxc, c nocrosusofi, cKopocrbro -0,25' 10-9 xnr-2.ro4:1
CpeAnrft Kr..rHeMarr.rqecKufi aoapacr fipv Vz:75 xwlc 2.106 ret,
Z -- o,zt1 0, 05 (4.rrr yBepeHHo xnacincpuuupoBaHHbrx o6texron
'ra6n, 4) i

C yrenuueuneM z AeJraprcs 6onee np.ocrbrMu (S); cpe4uaa norr-
puSaquq MeHbrrje, qeM AJrfl [onyJrsq[r4 B rI,eJIoM,. r.r 'yMeHbrrraercrl

c yBeJrr.rrreHraeM z (c yBeruqeHr4eM i; V"d. p-r/;z r ';

Vr.nrt, onpeAergeMbre tro Err.rprrHe r.rMnynbca r.r MaKcuMyMy cro-
pocru HSMeHeHr.rs. Ilo3r.rql{oHHoro yrfl a rroJrfl pr.r3ar,hfi , o6Hapyxu-
Baror reHAeHu.rro K yBeJlr4rreHrrro c BogpacroM ,r (yoe,nuueur.reM z)

CpeAr.r saAexno *,naccuQuqlrpoBaHHbrx nyJrbcapoB He Bcrpeqa-
etcs I ( 2,5'l0rr lc, B ue o6napyxuraer cBrrsu,c z , :;
p cp.eangu Meubrue, seM 

. AJrfl no[yJrauur.r B qeJIoM; I < l0 . 6;

Lp C( x-r
,,

CssgaHn c nJrepuoHaMr.r, MoJroAbre o6terru sB.Iltlorcg ]-llcrollHll:
KaMr.r, He o6uapyxenu B cocraBe 4aofiuux clrcreM; pacfloJlara-
Iorcs [pelaMyulecrBeHHo B c[upaJlbHblx pyKaBax; -30%

HOe pacnpeAeJreHr{e T crrr4cKa ra6il. 4,5 (puc. 3) BecbMa cxoAHo c pacnpeAeJreHl4eM IIo
Bospacry o66eKroB, o6pa3yro[IHxcr c riocroflHHoii ci{opocrbro. flo nopa4Ny:eerl4-
rrr.rHa 3ra cKopocrb cocraBJrfler 0,25.10-5 KrrK-2.roA-1. Ecru npuuarb, Kar( 3ro
o6blqHo AeJIaeTcfl, r{To Iz3-3a IU}IpHHbI A1{alpaMMbI Ha6JIIoAaeTCn 20% nyJlbcapoB,
a Lilfl raJraKToueHrpHqecKr4x paccToqHr.rfi <10 r<nx Hx KoHueHrpallHa B cpeAHeM
BABOe Bbrue, qeM JrOI(ad'tbHafl, TO TIaCTOTa nOEB,leHLIfl nOAO6Hbrx O6bet(ToB CCqTaBLIT

I pas n 160 ner. Cpe4unn Berl4r{r4Ha paccrosHlzfl or raJlaKrl4qecKofi n'rrocr(ocrx z
BOSpaCTaeT C yBeJIi.lqeHLIeM xapaKTepuCTHqeCKoIo Bo3pacra p:'1, PIP (vo un-
JIrOCTpr.rpyercf , B r{acrHocrH, Ha pr4c. l). Iloerouy BCe napaMerpbl, I43NIel{arcxlHecfl
c z, Mo>KHo crIHTaTb l13MeHftoxlzMl4cfl Bo BpeMeHLL B Or.nuque oT al(Kpe{HpoBaBrxHx
nyJrbcapoB, orucaHHbrx B npeAr,rAyuleM pa3Aere, nepHoA B AaHHoM cryqae yBerHtIH-
BaeTCq c Bo3pacraHreu z. Ha,iarlHoe 3HaqeH[e IIep]4oAa y TaKr,lx nyJrbcapoB AoJIx-
Ho 6bmb uano. 3ro c,rleAyer H3 npuHaA,'IexHocrt{ K o6cyxAaeMofi rpynne MoJIoAbIx
o6beKToB, cBr3aHHbrx c nJrepHoHaMH, rrblr nepl{oAbr He npeBbrruaror 0,15 c. Kporiae
TOIO, AJIfl [yJIbCapOB STOii rpynnbl LIMeeT MecTo sHaql4Maf KoppeJlflul4tl MexAy x
vt P: ;,iltr repBorl noJroBI4Hbr crlICKa ra6il. 4 c Ao6aBaeHLIena PSR 1509-58 KmQQH-
rrlaeHr KoppeJIsr-\ua cocraBJlfler +0,5+0,1. Ec,rlu He o6paurarb BHI,IMaHHfl Ha (raB-

TOJror[qecKHii) xapaKrep cBfsiz (A.rrn ly,lscapoB, npoxoA].IBUl14x aKXpe[]Irc, oHa

orcyTcTByer), ro uueel Mecro 3aBHCLIMocrL, P (c) cc r0'21+0'02 (ro4u), H: HaqarbHble
[epr4oAbr AJrs 3Tprx nyJrbcapoB AoJrxHbr,'re]Karb B npeAeJIax 12 ,22 MC. TaKL{M 06-
p23OM,, AeJreHr.re Ha onHcbrBaeMbre Turbr nyJrbcapoB no Ha6JrloAaeMorvly nepHoAy
[l I , 12], Bo3MoxHo, flBJraercfl pa3AeJIeHLIeM Iro Hx HaqaJIbHoMy nepuory.

Coeepureuuo or{eBHAHo, rrro pa3pa6arbrBaeMbre reoperr4qecKrle Mor,eJILI HeItTpoH-
Hbrx 3Be3.{, I,I ?rx MarHHrocQep creAyer corrocraB/'rarb c Ha6IroAaTeIbHbrMl.l AaHHbIMLI,
oTHOCqUIHMT.TCfl K nyJIbcapaM I]MeHHO 3TOrO KJIaCCa, U6O TO,'IbKO TaKr,le O6r,eKTbI nocre
cBoero o6pagoBaHufl gBoJrrouuoHrzpylor rio cBoHM BHyrpeHHI.IM 3aKoHaM: B csssN c
STLIM yMeCTHO OTMeTHTb ABe CJleAylolilue SaKOHOMepHOCTH, BI.IAHMO npficyuue pac-
cMaTpr.rBaeMoMy K,'raccy nyJrbcapoB.

l. Vrnrr MexAy ocbro Bpam,ettfl t4 ocbro rvrarHurHoro Aurrorr B onpeAeJIeHHo
Ire yMeHb[aloTcfl c yBeJrr.rqeHr,IeM Z (yBerIrqeHHeM Bo3pacra). Hanport'to, oHLIi o6Ha'

6,F ,l,E3
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Ta6arqa 6

PYXI,IBAIOT TCHACHIIHIO K YBCTHqEHI4IO C BO3PACTAHI{EM Z, hO BI{AHO I,I3 TA6JI. 6,
fAe rroAcrr?rraHbr cpeAHr.ie 3HaqeHHf 0, (oueuxa no lxfipr{He HMnyJrbca) n p, (oqeHra
no MaKcr.rMyMy cKop_ocru lr3MeHeunfl no3uqproHHoro yrJra [oJrflpHsarIHu), eara6ynu-
poBaHHbre e^[31]. Cpe4naa cKopocrb yBer'rHrreHr.rr p, oqeHeuuafl rro HaKJroHy Ha
AHarpaMMe 13 - r, no nopfAKy BeJrr{qr,rHbr -2"1106 ner. vsen[qeHr,re yr.rra- p c
BO3PACTOM NPOTI,IBOPCqHT IIPEATIOJIO)KEHI,IIo O TOM, TITO OCHOBHbIM MCXAHI,ISMOM 3A-
MeAJIeHIIfl nyJIbCapOB flB,IIflIOTCfl MaIHLITOALI[oJIbHbIe nOTepIr. ECnU peanUgyeTgf
lMeHHo raxotl BHA rlorepb, AoJIxHo ua6nr,o4arrcfl (Bbrcrpar4BaHue) (yueHsurenue
p). Ecnu reHAeHrrr.rfl K yBerurreHr.to p n $yHxqww z (unur) |ea"nrua, ro oro corJracy-
ercfl c cyxrecrBoBaHr.reM (roKoBux> norepr [32J.

2. Beril,rau 
^ { rf ue o6,apyxr.rBaer yMeHbue*Hfl c Bo3pacraH il*M z. B arou

.nerxo-y6e4l{Tbcfl, cpaBHHBar pac[peAeJIeHHe yKasaHnoit aeruquHbr AJrfl 6onrnrux
(220,2 xnx) r Ma,rIbIx (210,2 xnr<) paccrosr.uft-or raJraKrr,rqecr<ofi n,rocr<ocrz o6rer-
ros ra6r. 4. Tox4ecrBeHHocrb yrroMflHyrbrx pacfipeAenenufi yKa3brBaer Ha or-
oTCyTCTBr.re pacnaAa MarHI,tTHoto fioJlff B trlr{aJle MLIJIJIT.IOHOB JIeT.

3ax.nrcqenne

Ilpe4craa.neHHble BbIrue AaHHbIe n coo6paxeHar nosBoJrarcr cQopnryJrupoBarb
cJreAyroxlile ocHoBHbre BbrBoAbr.

l. Hnaercurnecfl B Hacrorlrree BpeMfl 3MnupaqecKae r,racca$r{KaqaoHHble cxeM6l
paAr.ronyJrbcapon o6Hapyxr{Baror MHoro o6qero. OHH noseonaror pas6l{rt ua6np-
AaeMbre o6seKrrt Ha ABa KJracca.

_ 2. Ilepauft, 6o.uee MHoroqprcJleusstft x;racc paAnonyJrbcapoB - c orHocnreJrbHo
6o.tbrrruMu nepuoAaMr{ (>0,5 c) n sucor<uMr.r paAuor.{3ryrraox{rrM[ cnoftcrsalrrz tvrar-
HnrocQepu (n>10-u) - o6.naAaer npH3HaKaMir rryJrbcapoB, soso6HoeunlurzMrz pa-
AI.IOI.ISTYqEHHC IIOCJ'IE NPOXO)KACHI/'I CTAA]1.III AI{KPEIII4H g AEOfiHUIX CI{CTCMAX,

_ 3. Btopoft BbIAeJIfleMbIfi xnacc paAlzonyJrbcapoB BKrroqaer HefirpouHbre 3Be3AbI,
o6pasonaaurtlecq B pe3yar,Tare gBoJlroquu oAr,rHoqHbrx Maccr,rBHbrx ieesA ,,ra6o eos-
IILIKITII4e nocJle Bropoft scnuulxu CeepxHonoft a lsoiluofi c?rcreMe. B npoqecce soo-
JIIouuu grprx o6t'exroB yroJl MexAy ocbro BpaqeHrtr H ocb]o MatHarHoro Ar,rnoJlr He
yMeHbIIIaeTcq, a MarHaTHOe IIOJIe He 3aTyXaeT.

Aatop npu3HareJlen I,I. (D. Ma.nony 3a Bo3MoxHocrb r.rcnor'rb3oBarb rroJryqeHHble
IzM oqeHKH ylJIoB MexAy ocblo BpaqeHr.rfl rr ocbro MarHr.rrHoto AHrroJIfl 4o l.lx ny6.nu-
KAIIH}I.
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JI. Xafira.rIa

flpose.[eHsr rrccJreAoBaHHfl OTAeJIbHbIX yqacTKoB Ivlaccl',lBHoro MoJIeKyJIflplloro o6;laxa'

"r""unt"J.J 
t' .lori"rifi- t-t iI ulupnr""" 252, npu noMolull usuepenuft B rIHHItflx Morexyrl

*66;iTbO, Atij,-llUrii,ii, Nruir,rl u HCOi. B ,Ape r'ao.nexy;rapuoro o6aaxa-o6Hapv)KeHbl

ABa Jror{aJrbHbrx uaxclrrr.ryrr,ti, paciib.roixenHbrx Ha paccioanrell 2' APyr 91 .qpyra. -Vc;lorllfl Bo3'

6vxleuus r.r JryqeBr,re ci<opocira B MaxclrMyMax pasnuurrt. S s4p6 o6laxa Ha6arcAaercq o6'

piureHue cnarriofi lunuu 
-HCO+

ON THE MOLECULAR GAS ASSOCIATED WITH SHARPLESS 25p, bv Haikala I'.'-
Selectea poiTtionr in ttre-misslvernoG"rtrr cloud associated with the H II regjon Sharpless

;;il;;';;;.il;i;e";;';;;;. ;i"a-o' rgco' c18o, NH3(l,r), (2,2).and HCo+ molecular

line measurements. twoiocai ru*irnu tying oniv 2' aDart ivere'found in the molecular cloud

core. The excitation.onaliioni'rrd'-ira'iri-r.to6ities_'associated with the maximh are diffe'
iJni. A--.tr"rg HCO+ line reversaf is observed in the cloud core''

O6nactt H II lllapnilecc252 (5252, AI{aMerp 0,5") nexnt B nrlocKgcrll fanar'
rr{KH B HanpaBaeHr.ru raflaKTraqecKoro aHrl{qeHTpa Ha paccroflHt4r4 2,2 KnK' OC-

HoBHbrM HcrollHI,IKoM I,IoHH3aIIHLI olilacT:a: ,BIEeTafl 3Be3Aa HD 42088 cIIeKrpaJIb-

Horo KJr.acca 06, 5 V. B uanpanneHilLr olilacrr H II saxo,qsrcfl ABa sBe3AHblx cKorl-

i,iffi"ffi;|g;'Sr5, , *rr-,ii. SzSi) ttt. Bospac'r cKonrleHrtfi il.o.prnxa-l (S252-rnas'

;;;i; d'ffi];;iszbi ua.,roe), o6a onu_css3ann c o6aacrblo HII 5252 [2]. @e;urn

, ,ir. t3t o6HapvxLUIH Ha qac;orax 1415 u 4995 MIll ruecrr He6oabi]Hx reIIrIoBbIx

pa^lroycroqHlai<6e (5252, A, B, C, D, E t't F).3rr'r llcroqHI4KI'I coBnaAaloT fl-o noflo-

xeHr.rrc c He6oabrrrnMg ryMaHHocrflMrr, BI,IAI4M5IMI,I B rlpoeKql{fi Ha AI{Q$y3HyIo 1a npo-

;il;;6oOrr.ro H Ii. O6reKr 5252 C npelmaurrerco6oft *3rt"Y tt"_ll l:;
HHgaUr.rH,Me)KAy MoJreKyJIflpHbIM o6.naxovt h o6Iacrblo H lt. JLaAa V t yAgH I4l
IrpoBeJrr{ Kapr6poBaHr"' ru ^ nrorraAKe 1,0 X 1,5o MoJleKyaspHoro' ci6inara, cB#s au'
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Horo c 5252, no I,IBJIyT{eHLIrc.B JniHHflx LICO u 13CO c yr,'roBbrM paspeureuzevr 3'.
B6nusu o6r,exra S252A e 4' o6napyxeH uc'roqHr4K Ma3epHoro r.rsnyueHaa HzO.

Ha6.nro4eHur MoreKyflqpHurx .lnrunfi. Ha6,rrc4eurzs n;roisoro flApa Mo,reKyJrflp-
soro o6,raNa s6nweu 5252 A, oKpecrHocrefi $poura v,oHwsat\r4u Srb2 F, a iaxxe
IacrotrHr4r{oB 5252 C u E npoaogLlJtucb c,rre4yrouluu o6paaou. B ,rasasx 12CO, 13CO,

C18Ot./ (1+0) npn noMoxtr4 14-u re,'iecxona FCRAO (Five College Radio Astrono-
IY Observatory) (FWHP-45'), Hcror{HI4KL] 5252 A, F (n Ha6.rrro4eHr.iflx yqacrBoBarrrr
II. <Dp_u6epr ra K. liarru.rra); n .riuuurx NHB ((1, r(): (1 , l) (2,2)) - l0-0-u rerrecKo-
na n 3QQenrcpqple L@Bf) (FWHP-43"), 3252 A, F (X. XeuNe.rrr a K. Marrrlla); s
lyyv\x ]lCO, 

13CO, C18O 1 0-+O) - 20-u re/recKora e OHcara (lUaequa) (FWHP-
30'), 5252 A, C, E, F (II. E. E. flxaxaHcon u K. Marruna); B rrLrHtflx HCO'* 1 (1 --->
-+0)-14-ure.necxora sMercaxosa (<Duu.rnu4ua) (FWHP-1'): 5252 A, F. I,lurep-
nperar(r.rfl noryr{eHHbrx AaHHbrx ynpoxraercf 6,rraro4apa roMy, qro npHMeHfl B1IIHecrr
n Ha6nrc4euufx LiHcrpyMeHrbr r.iMeJru 6nvsNue pa3Mepbr Ar.rarpaMMbr HanpaBJreH-
Hocrl,r Ha ypoBHe no,'rosraunor? Mor{Hocrr.r (FWHP),

Ha6,nm,qeunn B JrHHnr.r co. or4enrHbre cneKrpbr Co, ua6nrc4aB[rvecfl B pa3Jrrzq-
Hrtx o6.nacrrx Mo,rer(yJrrrpHoro o6naxa, [oKa3aHbt Ha pr.ic. 1. IUapilHa nwtiu r2CO
MeHfleTCf : B 3anaAHOM yqacrr(e o6nawa ilhHHLl lxIapoKr.re (nart nepxHzx clexrpoa),
as3252 C u E y3l(tle. B gayx nocJIeAHHx o6racrqx flBHo Br.rAHo npHcyrcrBr.re Bro-
pofo r(oMnoHeHTa JruHr.tr.i. Ha clerrpax ilvLrvt 1,CO eu4usr pa3ilHt-u4fl B CKOpOCTflX,
coorBercTByloqux ueHTpaM iluuuil, B 3aBHCHMocrr.r or no,'roxeHr.rfl na6nro4aevrofi
TOI{KH. B aApe olnaxa ua6lrcAarcrcfl ABa KoMnoHeHTa ,'n4Hr.Ir,r, pa3,,Iaqarcu{l.Iecfl IIo
cKopocrl'I (rpu r-epxurax cnexrpa). 3ru xonnon3Hrbr BHAFrbr oco6eHso IIeTKo np11
na6,rrc4euurx NHs (cna. Hrlxe). B nonoxesuu 5 r,rocrar BepurzHa nuruuwrrCo
v cJlJrbHafl ilLlHLrfl luCO (no cpaBHeHIlIo c.nasueii 1'zCO) cnn4ereJrbcrByror o BepoflT-
sor,r canaoo6pauler{hr4 JrHHr4r4 t'CO. lllupoxue Kpbr.[bfl Jrr4LrLtr4 lrCO a srori roqKe He
trBJrfrorcfl cJreACTBr.reM n.noxori anllpoKclrMarlI,trr ypoBHfl KOHTHHyyr,ta. lluttwu
C18 O, NH, (1 , 1) z HCO + perlrcrpupyiorcq e 3rt.rx ro,,roxeHr.rflx sa rofi xe ,'lyueaoft
cKopocTr.r, qro H JrvrHLlq 13co. llpacyrcrnue KoMrioHeHToB c pa3HbIMt4 CKOpOCTfl-
Mr.r H ycJroBuauu roa6yxAeHlrfl (crra. nraxe) 3arpyAHfler rzHTepIlperarrfirc cneKrpoB
Mo,'IeKyJIfpHbtx nutvlfr, no3ToMy npI,IBeAeHHbIe Hlz>t<e BeJIr4qrrHbI SusnuecNax napa-
MerpoB olnawa AoJrxHbr npi.rHuMarbctr lrLlrub xax rpy6rre oqeHr(r.r.

flpo o6taxa. rlo AaHHbIM rua6ntogeuwit, Toqer{r pacnoJroxeHHbrx rrepes HHrep-
Bail 45",6srln nocrpoeHbr Kaprbt o6.nacrn pasMepaMu 6'X4' u ,s,ryuenaw nugift
BCeX MoJIeI(yn. KoHrypHbIe KapTbI HHTerpa,rbHbrx r.rHreHcr{euocreir ,ruuaii 12CO

u l1CO (puc.2, a u 6) IIoKa3bIBaror oqeHb pa3r'rHr{arcu{Eecfl crpyKrypbr. tr4HreHcrre-
Hocrb JIHHI4r.i i2CO 4ocruraer Mar(cuMyt$as6nvzu Ma3epa HrO (yr<asaHnoro 3Be3AorI-
xofi) na paccrorHur.r 45" K socror<y or5252 A, s ro rpeur Nirc nuruus laCO ulreer
MaKCaMyM Ha paccrorrHnu2', t< rcro-BocToKy or flo,'roxeHHfl Ma3epa. I(apru B ,'ruI-
HIIflx MoJIeKyIt, Antfl. Ha6nrc4eHtaR KoropF,Ix B gMHCCrzli rpe6yrorca BbrcoKr.re rrJroT-
Hocrr.r- 

-MoJreK_y_Jr_ 
Ha flyrre 3peHr.ifl (c.to, pwc. 2, e) unu r,rrorHbre o6nac:ru eoa6yx4e-

uur (NH3 u HCO+, puc.2, d u e coorsercreeHuo), noKasbrBaror xopomee corJracae
M?{Ay co6oii no cTpyKType. B qacrnocua, o6a ,raaxcr.rMyMa, BbrAer'reHFrbre B ,rrr.rHr.irx

1i99 , "C9, BHAHbT r.r Ha KoHrypHbrx Kaprax, rocrpoeHHbrx r,Jrr nonery.n C1BO,
NH, in HCO+.

Cne_xrpu nuruwfi. NH, (1,1) ra NH3 (2,2) pna roqex s6nusrz Ma3epa HrO u oKo,ro
nfixa NHs rroKa3aHbl Ha pHC. 3. B cner<rpe, [o,'ryrleHHoM or(o,rro Ma3epa, AoMr.rHr.IpyeT
oALIH KOMnOHeHT JrlrHr.ru ua nyueeor? cKopocTra 9,2 xrv,l c.,B cnexrpe AJrf TouKH c MaK-
cl'rlra,lluoft I.iHTeHcaBHocrbio JII4HIzrz NH3 npzcyrcrByror ABa KoMnoHeHTa ,'rHHr.rH
H-a-cKo^pocrflx9,2u B,l xrra/c (cu. puc.4). Cpaenenue orHomeHptit nwruwfi. NHs (1;1) a
NHB (2,2) B 3rr.rx flor'roxeHr{rx qerKo yKasbrBaer Ha pa3Hyro npupoAy o6oarnrakca-
YyMoB: I'I3,IIyqeHHe nepexoAa (2,2) zuauwreJlbHo cLIJrbHee no cpaBHeHuto c nuqueft
(1,1) a Hanp^aBaeHr{u ua uasep, qeM e6,'ruga uuxa NHs. Bpaulare,rrrHafl TeMrreparypa
nepexoAa (2,2) (oueuKa Kltuertiqecxoft reuneparypu), BbrrlrcJreHHafl no orHorrre-
H-r.rql,r nuurft (1,1) u (2,2), payua lg u l6 K s o6racig JroKarrrz3arrlrrz Magepa v tvKa
NHs coornercrBeHHo. onruqecxas ro,{ua AJrfl uenTpa,usnoli rpynttbr cBepxroHKtlx
KOMrrOHeHroB paBHa 0,6 s o6oux noJrox(eHrzflx. !,annsle no NHa rroKa3brBaror, qro
MOAeKyJrflpHoe o6,larco o6na4aer AByMfl KOM[Or{eHTaUra. Xo.no4Hoe H rr,'rorHoe flApo
o6.naxa Haxo4urca n6.nusw nvKaNHa (a.rrr MaKCr.rMyMa rrco); ero,'ryqeBar cKopocrb
paBHa B,l xpr/c. Ten.nrrfi, Ho MeHee nnornsrfi r<omnoneHr uccoqrrpy"rcfl c Ma3epoM
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pnc. l. Or,(e.rnnlre cneKrpbr 12CO (a) u 13CO (6), ua6aroAaer\rbte B pa3Hblx o6;lacrsx MolleKy'
JIrpHoro o6.laxa

f-lrasep Llz}i 2-nuKanreHHol-I reMneparypblBtr3ryqeuf,H NHr(06t65m45,3s:+20'38'50"); 3 - 06h05m

42,6s;!20.37'20"i1-5252F(06h05m53s;*20'29',40"):5-O6h48m;+20o40'i6-s252c; 7-s252E.

Z

w
Pnc. 2, I,lHrerpa.nurroe H3rryqeHHe B JrHHlrl I2CO (a). trCO (6), Ct6O 1a;, NH, (a) u HCO+
B OTHOCI,ITCJIbHbIX C,[HHHII,AX

3Be3AocKoil yKa3aHo troroxeHhe vacepa H2O. Vrrosoe paccrofllrrc e 3'coorocrcroyct np16rururenuHo 2

Koof4uxatrr rovex (npavoe BocxoxAeHHe, cxroHeuue) AaHbI Ha 3noxy 1950,0
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Puc. 3. Cnexrpu NHs (l,l) n (2.2),
Ha6nro4aer,rure s6,,rilsti rrasepa (a) a
s o6racrIa rvaKc]itryMa H3,'ryqeH]is B
auuun NH3 (6)

/
Psc. 4. Cnexrpsr, ua6lrclaerrane s
o6nacur MaKcr.rMyMa luul.rr.r NHg
Jltanw cBepxy BHtrs coorBercrByror
HI9CO+, NHa(l,l), CrEO H H13CO+

/

,, Kt4/N

HrO (cr<opocrr, paBHa 9,2 xrraic) . Lnyxr<ounoHeHrHbrri cocraB o6naxa c pasHbrMH
reMneparypaMLl Bo36yxAeHlzfl rro3BoJrfer yBepeHHo o6tscHr.mr pa3Jrr4qr.ie B crpyr(-
Typax Ha6,'IroAaeMofi anauccurl 12CO u 1'CO (cu. pLrc. 2, a h 6).

Teiraneparypa nos6yx4euzs 12CO iz onruqecKatr r.lly6r4Ha B ueHrpe r,rr,iHr.iu 13CO

llo AaHHbrM Ha6r]oAeHrfi cocraBJrflror 35 K, r:0,5 u28 K, r:0,7 AJrfl Ma3epa 14 no-
JIOx{eHI,Tfl Mar{CI4MyMa 13co COOTSeTCTBeHHO.

iluvuu H12CO+ B6ilt43u ir,ilorHoro flApa o6Jra1aror oqeHb cra,rbHr,rM caMorrorJlo-
uleHLIeM. 3ro sn.resue noArBepxAaercfl cpaBHeHHeM ilLrHLtLr H12CO+ c ,ruHrzer? pe4-
Koro l,I3ororta H13CO+ 14 oflTl{rlecKrz ToHKI4MH JtuHLltrut4 CttO u NHa. 3ru ilvrHq.tr
[oKa3aHbI Ha pt4c.4. Bropofi KoMrroHeHr (npu6nusureJrbHo 9 xu/c) B JrHHr,rflx NHa
lt C180 coorBeTCTByer cKopocTflM Jt4Hprfr, perncrpi4pyeMbrx oKo.rlo Ma3epHoto ]rcror{-
Hzi<a. Kax H c,'IeAoBaJro olKIrAaTb, nLrHVg H13CO+ pacnoJlolKeHa Ha Toil >t<e,'ryr{eBoii
cKopocru, qro r.I ocHoBuoft xorranoueHr JrHHrafi C180 n NH3. llux Jl4Hr4H H12CO+ co-
orBeTCTByer MeHbIUeti cKopocrt4, rIeM y oIITIIT{ecKH ToHKLIX nuruufi,. 3ro orrtz.{ue He
Mo)KeT 6nrr, o6t,trcHeHo HeonpeAeJleHHocTL,to, nuocttir,toll BTopbIM I(oMrIoHeHToM.

5252 F. 3ra o6racrb KaprnpoBaJracb B ItLrHt4Lt 13CO c yrJroBbrM pa3perrreHueM
40". fiuatvterp o6racru c rroBbr[reHHoft n,'rorHocrbro cocraB,raer 4' (2,5 nK), oHa co-
eALIHeHa c flApoM o6naxa Her{r.rM rpe6Heu B HerrocpeAcrBeHHofi 6nvsocrLt or 5252 A,
KaK yxe AeMoHCTpr{poBa,rrocb Ha Kapre e [4]. MaxcuMyM a3Jryqesus 12CO He coBna-
,Il,aer c Qpourou I4oH3sawLl5252 F, KaK yrBepxAaJrocb s [4], a HaxoAarca B ror{Ke
c KoopAuHarauu 061'05-53t, +20'29'40", T. e. Ha paccroflHr.[r oKo.rro 4', w sanapy
14 B 40" K ceBepy or Hero.

Jluuvus6nusuQpoHra voHvrcar\Hv.6o,ree crarrauerplrqHbr, r{ onrr.rqecKlre ury6r4HbI
13CO u NH3 (t(CO)=t(NHr)-0,9) 6onture, r{eM B rApe olilaKa. Tevrneparypa
ros6yx,u,eHas 12CO cocraerqer 27 K.

5252 C. flo Aassstvr rrccJreAoBaH un B Jtrl.Hr4r4 CO 5252 C npe4crannxer co6oit npo.
rflMeHHbrfi o6rexr (3x5') c peaxofi rpaHzueii Ha BocroKe. Sra rpaurqa coBraAaer
c apxofi orpaxare,rbHoii ryvlaHuocrbro. Ilw:uux 12CO uueer .u,Ba KoMnoHerna (cna.
puc. 1). Cna6:s.ir KoMrroHeHT He MeHflercfl rro reJrecHoMy yrJry olilaKa, flooroMy,
BeponrHo, oH He cBr3aH c o6ter<rou 5252 C. Temneparypa eos6yx4esus LzCO

4K

/
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B ueHrpe 5252 C cocrasfl ser27 K u t (CO):0,3' 5252 C co4epxur rpynny 3Be3A paH-

HI4x cneKTpa,rrbHbrx KJraccoB (B0 n 6o.rree noe4uue), Koropble,..Bo3MoxHo, tlBrrrlor-
c, ,crorrrr,attu nos6yxAeHl4fl. fl.norsocm MoJIeKyJI s6iluzu 5252 C Hia>xe, IIexeJIH

oKoJro 5252 A u F, rat< Kar< JrvHuv. Hu NH, u HCO+, sll C18O He o6uapyxeHbl. 
_

s252E. Ifiapuna ilHHyu lrco (3 r<u/c, puc, 1) - nauueHbr]Iafl Li3 BCex, Ha6nio-

AaBUHxca y o6t,exra 5252. Kpsl"rro JIHHt4t4 sa6.lrcAaercfl Ha nporflxeHuH Biero
O6r,eXra H, BO3MOXHO, CegSaUO CO Cna6ltU KOM1IOHeHTOM, BI'iAI4MblM S 5252 C.

Teuneparypa BoB6yxAeHHfl Mo,'leKy,rlt 12CO cocraB,'Ifler 35 K, I'i r (CO):0,3'
flnorgag ryuauHocrr,, CoBIlaAaloulaf no Ilo,loxeHlIrc_C TeIld'IoBbIM HCToqHI.ll{oM

s252 E, coAepx{Hr 3B$,u,y B0 (Hasnauuyrc 252 Sa). B ryMaHHocru raKxe Haxo-

AI.IrCfl tpynila c,'Ia6btx sses4 [2]. 3ra rp-ylna 3Be3A flBJIfercfl, Bepof-rHo' HcrorlHI'{-

KoM 3HepruH A,'Ifl 3MLICcLtrlB ltr4HLIV 12CO. Kax us3252 C, e 5252 E ne o6Hapy-

>xeHo HI4 Mo,'IeKyJI C18O, HCO+, Hu NHs.

Anpenr 1987 r.
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vAK 524.7

IEPEMEHHOCTb OEbEKTA OJ 287

M. Ba.rmoneH, A. CuunaHnRr, JI. Ba,nraos

Ilpe4cran;renbr pe3ynbrarbr lr3yqeHlrfl repeMeHHocru o6texta OJ 287.-Ha6arcneHl'It llpo'
BoAHJTI{cb KaK B onrllqecKoM AlranaSoHe, ra1 u Ha pa1iloqac'totax 2.2 u 37 llU. P-esyllrarU
;ilr;i na6;rroaenuir o6reAlruenn c AaHHbrMrr apyrdx Ha6,nrc4atetefi. A,n-auug s^cerl conoxyn-
,o.", lrrnoii ia -g0 rrer no3BorrHr cAeJrarb c.,r6.{yroulue BbrBoAbI. l, C l98l no 1983 r. ua6,nrc-

AaJracb nepeMeHHocrb c xapar(TepHbrM BpeMeHen i5 vraH u aunlury4oi noprIAKa l%.2. Ba'
pva\t4Lt r.I3JIVqeHLIff 

" 
a*n.nuryAofi )lOo/n'toroxa npoHcxoArT 3a BpeMfl I cyr n 6onee. 3. Kpocc-

i<oppenauraougtrfi aua,nug paAHo- r{ onlHqecKLIx noroKoB H3JIyqeHHr cBlrAererbcrByer o Ha--
jiriir- ary, co6nrurl B paAuoArlana3oHe, sanasAblBaloql4x orHocltreJlrJHo onruqecrnx sa 0,2
u sa 0,g'rl 4. Onruqecxde BcrrJrecKr{ H3flyqeHr.rq npoHcxoAsr c ttep14oAoM 11,6 r., a oflrl'IqecKI'Ie

,rrr"y*, uepes ll,0 r. 5. Crpyxrypri -omfi.reixux BcrIbrIrIeN c xapaxrepHot? ocquanqqrefi
c nepu6gou otio.no I raec uonropiljrucl-e 1972 r.r 1983 rr. 3tu Aasune 6uau conoctaBJleHbl c co-

aperr.reultofi MareMarr.tqecxori ru6Ae.ntro Ar.rcKoB c Ir3MeHeHHsMu noA AeIlcr:sl4eM npI'ull'lBHblx CI'IJI'

qro nosBoJIIrJIo co3Aarb npeABapllreJlbHylo MoAeJIb o6lerta OJ 287.

VARIABILITY IN OJ 287, by M. valtonen, A. sillanptiii, L. val.taoia:. .we pres.ent

analvsis of variabilitv studies of Oi 287. Observations have been made in optical as weli as

iiZi anaSZ GHz rr<lio fi"quencies. Our observations have been combined with observations
;i.;;h;;; ,na in" followini results have been obtained: l) variability time scale oi about
15 minutes was seen in 1981"-1983 at about l% level of flux; 2) at flux levels )10 % the va-
ii'rtion. occur in time scales of one day or longer; 3) cross-correlation analysis of radio and.op-
tical lluxes show radio-optical time d6lays oi events of about 0'2 and 0'9.years; 4) the-optical
outbursts have a periodic structure at interval.s of I1,6 yI an4 optical minima indicate a

;;;i.J;i r i,O v.; dnd 5) the structure of the optical outburst pattern, with typical-o.ne loq!!
ions oscillaIioirs, repeaied itseli in 1972 and-1983 outbursts. These data are combined with
ieceint-simrtitioirs rjf tidally perturbed disks to create a provisional model of OJ 287.

B corpy,qHraqecrBe c Kpuucxoft acrpo$usuqecKofi o6cepeatopueft u Texsono-
rIlqecKlrM yHr.rBepcureroM XeJrbcrlHKI{ HaM yAaJlocb npoBecrI.I narpyJlbHble Ha6JIIo-

AeHr.rr o6r6rra OJ 2BV HaqlrHar c 1980 r. 3ro oAIaH H3 20 o6tertos, BKJIIoIIeHHsIX B

uporpartauy Ha6flroAeHr.rri, yr, KaK oKasaJlocb, HaLI6oJIee I,IHTepecHbIfi Bo MHorIlx or-
HOIUCHI'Ifl X IICTOI{ HI]K,

B Ha,rare BbrnoJrHeHufl nporpaMMbr MbI o6parHJIII BH_LIMaHr4e Ha o6beKr OJ 287,
raK KaK oH o6raAaer orreHb 6brcipofi nepeMeHHocrblo (15 rraun) c aMnJIHryAoft oKoJIo

HecKoJrbKrrx rrp oueHToB. floucx n ncrpyt"renraJlb Horo e$$exta oK asaJlcs 6esp eeyl r-
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TarHbrM, Ho Aal'rbHeriuue Ha6JrroneHLrtl B HPAO noArBepAHJrH npr4cyTcrBr4e 15,7-
Mr4HyTHoro nepHoArrqecKoto KoMrroHeHra. Bo npelrx qerbrpex pflAoB pa4r.ioHa6,rrc-
4eulzli 6sr,rru no,,ryueHbr cner(Tpbr MoulHocrr4 c rrr.rKoM na 15,7 uraH. BepoarHocrb
Toto, rITo raKoe KoJII{qecrBo cIleKTpoB MoxlHocru c,nyualiuo 14Meer III,IKu Ha Aaguoft
qacrore, He npeBbrrxaer l0/o. Aera.nn 3rr4x r4cc,'reAosaHrafi onucaHtr e [1].

fleperlaeuuocrb rroroKa r43"[yqeHr.rr c aMrt.rrr.rryAott l0 0/o H 6o,ree B TeqeHr.re AHfl
He npeAcraBJlsror rpyAHocreft A,rls perucrpar{Hrz [2J. CpanHeHHe 3rrzx xone6auuft
c orrllqecKorl ne,rzqrauofi o6texra npeACTaB,,rreT HecoMHeHuuri uurepec. Kpocc-xop-
peJIflUHoHHbIfi aua"nug [oKa3bIBaeT, uro: a) 3a onrr.iqecKuul.r co6r,lruflMI.I cJreAyror
ABa paAlIoco6rrrr.rq ra 6) cyutecrByror ABe Berr,rrruHr,r sarra3AbrBaHua:0,2 u 0,9 r.
Ha qacrorax MeHee 15 ffq Kpocc-KoppeJlflqr.ioHHbre nwxu ocnal,/rrrorcfl r.i coor.
BercrByror eAVHCTBeHHoIi serraquue 3ana3AbrBaHarr, paBHofi npuuepHo 0,5 r. [3].
Hanpuuep, nocJre MouIHor? scrslrxKr.r 1983 r., ua6,'rrc4aeueficg e oflruqecKoM Auana-
goHe, rroc,reAoBaJru ABa paAr4oMarcuuyua: nepruli - cnycTfl 1/o r. ra aropori -cnycrr oro.ro ?/, l.

O6a MaKCr4MyMa MoxHo ,terxo o6t,scHr.{rb B paMKax MoAe,'rIa 4noliuorl crpya
(<twin jet>). Onruuecroe co6srrr4e, BeporrHo, cBs3aHo c ueHrpoM o6teNra, ror4a
xar o6a paAr.roBcn.flecKa, Br.rAr.rMo, Bo3r{r]r(aJrV Ha Kpaqx 4nortHoii crpyH riocJre Toto,
KaK BosMyxreHr.re or BcrrbluKr4 Aorxr'ro Ao Hr.ix. [pe4no,noxr.rM, rrro nrr6poc pe/rflrr4-
gucrcxufi 14 r{ro ero ocr o6pasyer yroJr 0 c.rryvol,r 3peHr.rr. Tor4a orHorrreHr.ie BpeMeH
3ana3AbrBaHua Lt1 (crpyx, HanpaBJreHHaa Ha uac) rz Al, (or nac) 6y4er HMerb BrrA

Lt'lLt,: (1 - cos0)/(l*cos 0).

IlpuHLtuaa Ltr:'1 u t., L,t2:'l , t., MbI HaxoAHM, r{To ytol 0x47" , a AJIHHa CTpyn
paBHa -0,16 nx.

Aua,rue rpunofi 6"necr<a OJ 287 sa -90 ,rrer a AaHHbre coBpeMeHHsrx ua6nrc4e-
Huri noNaguBalor, rITo onrr4rlecKHe BCIIJIecKu npoucxoAflT, no-Br.iArzMoMy pety,'IflpHo
c liHrepBa,IIorra 11,6 r. Moxso npeAnorox[Tr,, r{ro OJ 287 rB,riflercfl 4eoriHori cHCTe-
uoli c AaHHbtM neplroAoM. Huxuue npeAeJrbr (uuuliuynur) n.noruocreri noroxoe,
Koropbte coBnaAaroT co cnoxortur,rM cocrof HaeM, TaK)Ke npoucxoAfl'r nepuoAr,IqecKr.r,
so c 6oree Koporr(aM nepr4oAoM -11,0 r. Ec.nu Mr.rHr,rMyMbr rroroKa H3ryqeHr4fl npeA-
cTaBJrflIoT co6ofi sarMeHHfl, To Mbi BnpaBe orHecrr,r pagJlr,rqHe nepIIoAoB s 11,6 H
11,0 r. K peJlflrllBlicrcxoii npeqeccuu 6onlu,rofi ocr.l 4eortuori cLrcreMbr. B arou c,ry-
qae MoxHo no,rlHocrblo otrpeAe,ll.lrt pa3Mepbl CLIcreMbI: MaCCa paBHa 5.10e uacc
Co,ruI1a, 6onlruas ocb paBHa 0,1 nN [4]. floao6Hoe o6rscuesue ecrecrBeHHo Bo3-
HI4Kaer B cBfl3tt co crpyKrypofi scnreci<oB: pe3Koe yBerr4r{eHrze orru,lecxori rpKoc-
TLI c nocJIeAylouIHM yracaHl4eM Ao HopMaJrbuori nu4raiuort serr.rqh Hlr. Eo,ree roro,
noAo6uoe noBeAeHl,te noBTopflercr or BcrrbrrxKl4 K BcirbrruKe [5].3ro qerr(o corJracy-
ercfl c MoAeJIbto BreKaHLIfl BexlecrBa K rleHrpy np14 rrpHJrHBuou c6.nuxeHHH caMorpa-
BLITZpyTXIHX AT.ICKOB: BTeKaHrZe BO3Hr,rKaeT BHe3aIIHO Z IOCTeTIeHHO 3aTyXaeT C

ocuaJrJrfli-(ueri cxopocrv ABr.rxeHrzfl rroroKa [6]. Ec,,ru B rleHrpe Ar{cKa cyulecrByer
qepHaf Ablpa, To BTeKaHHe BeuIeCrBa AO"TTXHO l]Merb npflMoe OTHOUeHHe K flpKOCTI{
CI.ICTCMb].

VIrax, Mbr npr4xoAr.rM K cJre,qyroqefi uo4enu o6rexra OJ 287: ero 4eofiHar cucre-
Ma, cocToflulafl r.r3 AByx cBepXMaCCHBHbrx qepHbrx Abrp, Kax<Lafl i.r3 Koropbrx oKpy-
)KeHa MaccHBHbIM rasoBbrM ALICKoM. Ilpu"runuue croJrKHoBeHrlfl Bo BpeMf c6.nuxe-
Huff I{epHblx AbIp rtpH ABHxeHLiH no op6ure o6yc.non.rana]oT nepeHoc MaCC us AVc-
KoB K r{epHoIi 4slpe, u qacTb erofi uaccsl npeo6paayeTcf B pe,rrflrraezcrcrcyr,o 4nori-
Hyto crpylo. Tor4a, ecrI,I orrr.rqecKoe r4sJryqeHHe nocryrraer K HaM r.r3 oKpecrHocrpr
uepuofi 4srpsr (nosuoxHo, or crpyu), paAr.rou3JryqeHlie $opuapyercfl B AByx KoMrro-
HeHTax Ha paBHL,rx KoHIrax nsr6poca. 3ra uoAe,rl crrcreMbl r.rJrJrrocrpupyercr Ha
pLICyHKe. !,ne uepHsre Abrpbr c conpoBoxAaloulr.rMr.r Hx aKKpeulrpytou1r.rMr4 AHCKaMr.r
o6pasyrcr 4nofiuyro cHCreMy c 3KcrreHrpucr.rreroM 0,7 z rnanuofi ocrro n 0,1 nx.
!,aorluaa crpyr 3apoxAaercfl oKoJro 6o"nru-rer1 uepnorl Abrpbr rz co3Aaer ABe pa-
Allor.r3ryqarculue o6.nacrx Ha paccroaHHtr 0,16 nx or uee. Ha6.nrcAareJrr, HaxoAr.rrcr
B rrJrocKocrr.r op6r.rrtr 4eofiuofi crzcreMbr, Ho crpyH Moryr 6srrt uar<,ryoHeHbr Ha He-
uaeecruslfi yron.

Cne4yer orMerr.{rb, qro B Harxefi lroAenz flepfioLbr BpauleHlrq 6onsurux AHCKSB
HAXOAflTCfl B NPCACJIAX OT MCCflIIA AO IOAA, A COOTBCTCTBYIOU{I,IC NCPHOAbI BPAUIEHI,Ifl
MaJIbIx Ar.{cKoB, Bo3MoxHo, paBHbr oAHoMy AHro r{ 6o.nee. C,re4onarentuo, 6ucrpue
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Cxerrraruqecxoe npeAcraB,'reHue OJ 287 s NroAeaH, ocHoBauHoii ua uepeueHHocru IIoroKa

I,I3MeHeHi,Ifl IIoToKa MoTYT nP0HCXOAHTb B CI.]CTCMAX HE6OJIbIXHX qCPHbIX AbIP H AK-

KpeuupyrcqHx AI4cKoB.
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PA3PAEOTKA TIPHEMH HKA
MHJI JI I4METPOBOf O AHAIIA3OH A

14 EI'O SJIEMEHTOB
B XEJIbCHHKCKOM YHI,IBEPCHTETE TEXHOJIO|I4H

A. PqficqHeH, ft. ltrelroHeH, A. Jlexro,
T. TomuyueH, ff. TYoBHHeH, ft. Ma.nlar

OnucaHlr pe3yflbrarbr reoperuqecKr.rx I.r gKcneplIr\,IeHTaJIbHbtx pa6or no uccreAoBaHHlo

3,,IetvteHToB paAl.rolleTpOB IIH,'Ir']I.il\{eTpoBoro AUana3oHa Bo,'IH: yABol4TeJIeH qaCTOTbl' cllecHTeJIeH.

cycretr o6nyueuza aurerrH. flpun6lerrlr ocHoBHble IIapaN{erpbI u 6,rox-cxeua ox,laxAaeMoro
paAr4orlreTpa, Co3AaHIloro A,,If CIIeKTpa,'IbHblx HCC,leAOsaHlifi B AHana3oHe 75-l15 llU rta

13,7-rrrerponoM pa.4Hore.[ecKoIie B Mercaxonu.

MILLIMETER WAVE COMPONENT AND RECEIVER DEVELOPMENT AT THE
HELSiNKI UNIVERSITy OF TECHNOLOGY, by A. Raiseinen, J, Peltonen, A. Lehto,
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T. Tolmunen, J. Tuoainen, J . Mallat,- Some results of theoretical and experimental studies
of millimeter wave radiometer components. (frequency multipliers, mixers and quasi-opti-
cal feed system) are presented. Main parameters and block diagram of cooled receiver develo-
ped for sfectral line measurements in the range 75-115 GHz at the l4-m radio telescope in
Metsahovi are described.

B sacrosqee BpeMr g XelrcnurcKoM yHr.rBepcr.rrere rexHoJrorHLI 6onruroe nHLI-

MaHr.re yAeaflercfl paspa6orKe sJreMeHroB AJIfl MaJlorxyMflrlux npI{eMHI,IKoB Ha BoJIHy

3 uu. 3ra pa6ora BKJrIoqaeT B ce6fl LI3yrreHHe yMHoxllreJleft qacrorbl, cMeclrTeileft
u KBa3r.rorrrr,rqecKr4x sJreMeHToB, a raKxe o6ryqareflefi pa4uoirrerpa Ailfl. IrcnoJlb-
SOBaHr4rr Ha 13,7-MerpoBoM paAHoreJlecKo[e B Mercaxoel].

1. BHcoxoe$$exrunnufi yAnonre.nb qacrorbr
Mr.rJra[MeTpoBoro AHana3oHa BoJIH Ha AI{OAax IIIOmxu

OcyuemnleHo KaK Teoper[qecKoe, TaK H sKcrrepl4MeHraJrbHoe Hsyqenr.re 9Q-

Qerrurnocru u At4afiasoHa [epecrpofiKl,I rto uacrore yABoLIreJIfl qacrorbl Ha [epe-
KpecrHbrx BoJrHoBoAax c noJloabl WRlg Ha WRl0 ll, 21, KaK roKa3aHo Ha puc. 1.

Puc. I. Cxeua yAroltrerq qacrorbl Ha
nepexpecTHbrx BoJrHoBoAax Ha qacToTy
100 IIr
Pr* , P""r* - BxoAHofi u uurxo4uoh (c y4-

BoeHHofi uacrorofi) cnrHaJrbr. / - Olurbrp
cMeu\eHur, 2 - oxo4Hofi BonHoBoA, yMeHb-

nesxufi Ao r/4 HoMHHarbHoit Bbrcorbr; 3 -
HusKoqacrorH brfi Otrrbrpi 4 - 6ecxouraxrHuii
saKopacr,tBarou{uft nopudur; 5-nuxo4Hofi
BonHoBoA, yMeHbrreHHbrfi go 1/2 uotrluxals-
Hofi BbrcoTbr; 6 - BapaKTop IIIorrKl.r; 7 -
xoHTaKTHag IIpyxHHa

Teoperauecxuft xoeQ$uqueHr noJre3Horo AeficrBr.rfl yABolrreJrfl qacrorbr 3aBr.rcr4T
oT napaMeTpoB Ar.roAa, HanprrxeHr.rfl cMeuIeHHf , BxoAHoft MoillHOCrH HaKaqKH. 3a-
BITCHMOCTb a$QeKUanHOCTH yABOr4Terfl r{acToTbr or 3Tr.rx napaMerpoB a3yrraracb npr.I
IIoMoIIII{ 3BM Cure.noM, KeppoM H XeaHroNa [3]. flpu aua,ru3e r.{cnoJrbsoBa,'r}rcb
rapaMerpbr BapaKropa runaVDO 10 (Farran Technology). Euno uariAeso, qro reo-
peTllqecKlrii xoeQQuquenr rroJre3Hoto AeficrBr.rfl Moxer AocrHrarb 700/o , ecilu sxok-
Has MoxIHocrE, HaKaqKI4 yMepeHHafl (PH:10 naBr) u HanpsxeHue o6parHoro cMe-
UeHl4fl AoBoJIbHo BbICoI(o (>6 B). 8 erou cu'ryqae yMHoxeHHe rrorrrl{ qilcro peaKrr4B-
Hoe. Ko3+QIruHeHr rrorre3Horo 4eiicraua (KIIA) rroHuxaercfl ao 30-35 % c yre-
JII{r{eHHeM ypoBHfl nxo4uot? MOIIIHOCTH. B npaxruuecKl4x yABor4TeJrflx qacToTbr no-
TepH B BOJIHOBOAe I{ HeolrTfiMa,'rr,Hoe corJracoBaHu e KoHeqHbrx HMIIeAaHCoB
yMeHL,ruaror e$$exrunuocrl.

Erua cosqasa uacura6Hafl MoAeJrb yABor.rreJrfl qacrorr,r Ha nepeKpecrHbrx BoJI-
HoBoAax, c noMou-(blo xoropott 6tt,r usuepeH BHocr.iMbrri vMneAaHC. B [1] ncc,rreAyer-
cfl, gKBVBaileHTHafl crpyKrypHafl cxeMa. SxcnepuueHraJrbHbrfi yABor.rreJrb qacrorbr
Ha qacrorax 75-116 fllr, cosAaH c yrreroM pe3yJrbraroB, noJryqeHHbrx nyreM aHa-
Jrvsa Ha 3BM n asuepeHrarl Ha Macrura6uori uogenu.

K sacrosueMy BpeMeHH pa6oq[e napaMerpbr yABor.rreJrr qacrorbr r43MeprrJrucb B

Aliana3oHe Bbrxo,nHbrx qacror 74-96 ffu. 3rH lt3MepeHufl rroKa3ad'rr{, qro ero KnI[
Moxer 6rrrr, 6o.urrue 40 0/o [pr.r Hr43KoM ypoBHe oxo4l-loir MorqHocr]z (q 20 uBr).
MaxcuuanrHufi KIIA (42 o/o) 6u.n 4ocrurHy.r Ha rracrore 88,6 ffu. KnA>90 %
6u;r no;lyveH B AlranasoHe qacror or 75 Ao 96 lfq npu rz3MeHeHur.r ypoBHfl axoAuofi
MolIIHocrI'I or 2 Ao 20 uBr B saBuclzMocru or or,r6paHHofi qacroru. 3ra 3aBucl,rMocrb
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Puc. 2, I(oa(r$uqneHr rroresHoro Aeiicreun (KnA) 3KCrrepHr\reHraJ'IbHoro yABoure,'tfi qacrorbl
rax $yHxqr.ra sxoAHoi'i N,rouIHocrH Ha lrecr(o,,rbxr.rx qacrorax, yKasaHHblx oKo,'Io JIHHI'lH

loKa3aHa Ha pr.{c.2, B srou Al,lana3oHe qacror Moxer 6ltrl uonyueHa BbIxoAHaq
MoxlHocrb 10 naBr, Ho npll sroM Heo6xoAlIM ypoBeHb BxoAHoli Mou{HocrH or 40

4o 70 uBr.

2. KsaouonrHqecKllfi o6flyqareflb AJIfl MI{JIJI}lMerpoBoro npHeMHHKa

B uun.nnurerpoBoM Ar4 arra3oHe AJrHH B9JIH (30-300 flu) o6uuuylo MHKpoBoJIHo-

ByIO TexHHKy CTaHOBI{TCfl TpyAHO r,rcnoJrb3oBaTb, TaK KaK paSMepbI 3JIeMeHTOB yMeHb-

Irralorcfl, a norepr{ Bogpacra}or. 3ru npo6JIeMbI noJluocrb}o Ltilfi ,uacrrttHo MotyT
6utr npeo4oJreHbr nyreM npHMeHeHHr 6onee no4xoAflxll{x KBa3IaorITIalIecKLIx ycr-
poft crB Ha Mr{JrJrraMerpoBbrx 14 cy6MLtililLtMerpoBblx BoJI Hax. H au6o.nrrurfi uHrepec
IPCACTABJISIOT 3JICMCHTbI KBA3I,IONTI,I'ICCKYX O6TYI{ArcIIIUX CHCTEM AJIfl IP}ICMHI'IKOB

MIlJIJrr.rMeTpOBbIX BOJrH: 3TO CKaJrrrpHbre py[opbl, JIaH3bI Ir aHTeHHbIe paSAeJII'ITeJIb-

Hbre QI4JIbTpbL KBa3llonrlrqecKaf cucreMa o6.nyueuu n AJIfl paAl{oMerpa Ha rlacToTy

90 flu [4] als paAIroreJIecKoIIa B Mercaxoefi y>xe cGAaHa. Cxalxpublft pynop
6rr; usroroBJleH TaKLIM o6pa3oM, qro oH 6es nIzHs 3aMeHI,IJI npflMoyroJlbnble py-rr.o-

pbr. Pacqer 3roro o6ryrlar^e.rrr 6asrapoBaJlcfl Ha MeroAe Knappurora I'I Apyrax [5].
Cxanapusrrl o6ryrrarerb 6sr;l ugroroBJreH c [pI,IMeHeHI{eM MeroAa raJIbBaHoIIJIacrH-
xu. Her<oropue npo6.neMbr raJrbBaHonJractIIKI,I 6lt.nu perueHbl B npo[ecce pa6orbl
ua4 o6lyuareJreM [6]. Err.irer r.r3MepeHbr [apaMerpbl cKaJIflpHoto o6.ilyvareaa c us-
roroBJreHHoft Ksasuonrnr{ecKoft cucreuoft Ha ueHrpaJlbHoft rlacrore 90 ffu: ypo-
BeHb 6oKoBbrx JlerrecrKoB AI4arpaMMbI HaIIpaBJIeHHocrI,I - 38 AE, ypoBenb Kpocg-
EoJrrpl43aqr{u - 35 g,E, o6parurte norepH 40 aE, xoaQQuuuenr ycI'IJIeHIafl + 27 ,7*
+0,3 ,qB. Ha pac. 3 uso6paxeHa ALIarpaMMa HanpaBJIeHHocrI{ o6nyuarenr ua
qacrore 90 ffu.

Errrn usl,repeHbr rrryMoBbre reMneparypbr paAuoMerpa co cKa/IgpHbIM pt ttprlMo'
yroJrbHbrM pyropaMlr. lllyuoaaa reMneparypa paArloMerpa co cKaJIflpHbIM o6lyrla-
TeJIeM 6rrra sal4erHo Hprxe: MaKcIrMaJIbHar pa3uocrb npLI KoMHarHoft TeMneparype
cocraBIIJIa oxono 40 K.

3. OxtaxAaer'lufi pa,4uoMerp Ha 75-115 fFq
co cMecHTereM Ha A[OAax lllortru

Pa6oqvft AI,Iarra3oH qacror 3-ruu crvrecureJlfl Ha AIaoAax lllomxn B MercaxoBu
6rrn pacurupen 4o ll5 ffq [4]. 6nor<-cxeMa paAI'IoMerpa rpeAcraBJleua ta pvrc. 4.

O6nyuareJrb, ur4pKyJrflrop, BoJrHosoAHnft cMecureJlb 14 ycr4ltvreilb rlpoMexy-
toqnoft qacrorbl (ynq) ycraHoBJIeHbI B IeJII,IeBofi rauepe B BaKyyMHoM Abloape
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Puc. 3. ,Il,uarpar'lua HanpaBJreuHocru ([H) cKaJrrpHoro o6lyuarenx
a - TeoperHqecxaa (utpuxoraa.luHua) u ugMepeHHar (cnrouHag) B rrJrocKocrr{ Bexropa E Ha qeHTparbHofi qa.
crore 90 IIq; 6 - ,{,H a ocuosuofi rloJlrpu3arr,tru r.r Kpocc-rroJrrptr3aqxoHHafl ,rlH (sHusy) B ceceHuff noA yrnoM
45o I( BeKropy B Ha qacrorax 75, 90 u 95 IIq

,/Zru-,/rru tr1)\

.il -J// tlty

// -/// Atu,

Pr.rc. 4. E.nox-cxeua paAr4oMerpa Ha qacrorbl 75-115 llu
l-oxua,2-o6nyuareas,3-xoroguarHarpy3Ka,4-KoJblleBofltfulsrp,5-cuecurear,6-ycsrHTerr,
npoMe)Kyro.rHofi qacrorbr (yflq), 7 - paAtraurroHHbrfi sKpaH, 8 - cursar rerepoAHHa, 9 - Hanpnx(eHHe cMetrle-
HHfl cMecxreJrr, ,/0 - uanpaxeHne cMetrleHHq y[q, // - oxIaAHTerb 3aMKHyroro r\ilKta, l2 - noAcrpoitKa
saKoparrHBaou{ero noprxHr, 13 - noAcrpoiiKa KorbrleBoro Sururpa, ,/4 - BbrxoAHofi cnrHar Aflq KoHTHHyyMa,
15 - ytrluoxureJlH qacrorbr, ,16 - BbIxoAHofi cflrHar Ars cneKTparbHbrx lr3MepeHilit

npI,I reMneparype20 K. I,Is ra6oparopHbrx H3MepeHLIfi (puc. 5) c.rre4yer, rrro r.xyMo.
Bafl reMfleparypa paAr.IoMerpa B ABoftHorl [oJroce qacror (ocuoaHar r,I sepKaJrbHafl)
6unaueurure 130 K B Allarrasoneqacror or72 Ao ll6 llu, rpll noJroceYIIH, paa-
Hoir 70 Mfu. MunuMaJrbHafl uyMoBafl reMneparypa npHeMHI..IKa 68 K B noJroce
qacror 77-78 ffq. SnerrreHrbl onrHKLI Ao6aBaflror oKoJIo l0 K x o6qefi rxyMoBofi
reMneparype paAHoMerpa. npr cneKrpaJrbHbrx Ha6JrroAeHHflx paAHoMerp uMeer
rnyMoByro reM[eparypy 150-300 K, rax KaK sepKaJrbHaf roJrocs He rro,[,oBJrfere
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Puc. 5. Illyuorar retuneparypa paAro'
uerpa B AsoiiHofi no,'loce qacror c Ho'
BbrM cKaJIflpHt ttrt o6,ryuate,neu

Puc. 6, E,tox-cxenta rerepoAIlHa co
cxer'roit peryJlI.ipoBaHuff qacrorbl

-l - cMecHTerb cacror, 2 - cl{HTe3arop qac-

ror, 3-KBaAparypllblfi KoppeJflrop, 4 -
ycHJluTenb, 5-Hanpl:xeuHe cMetrleHu,l

rerepoAuHa, 6 - rerepoAuH, 7 - nepeKflIo'Ia'
Terb,8-uMnyJbcnotrcKa,.f, rh+
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cs. Hr{3Kafl rryMoBafl reMneparypa paAlloMerpa AocrHrHyra 6aaroAapfl coBoKy[-
HOCTH COBpeMeHHOa TeXHOJIOTIZH rr3roToBJreHr,rfl CMeCIITeJIfl. Ha A]1IOAAX [IIOmxu a
VfItI c [eurpaabuofi qac'roroft 1,4 ffq.

Mecrsuft rerepoAllH Ha rlacrory 45 ffu BbIIIoJIHeH Ha ALIoAe laHna I,I LIMeer

AHana3oH MexaHr,rqecKoft nepecTpottxvt 4 lfu. tlacrora reHeparopa Moxer [JIaBHo
nepecTpal{BaTbcfl nyTeM Ia3MeHeHI{fl HalpflxeHl{fl cMexIeHL'Ifl Ha AI4oAe c TIyBCTBU-

TeJrbHOCrbro 50 Mfu Ha BoJrbr raKI,lM o6pa3oM, t{To no3BoJlfler yAepxHBarb Sa3y
KoJrelaltfi. Baparropunft y4nourenb qacrorbl Ha ALIoAax lIIotrxtt [pI{MeHeH AJIfl
[oryqeHufl Kore6aHnft 90 ffu. Tpe6yercx HecKoJrbKo reHeparopoB AJIrr nepeKpbIrLIfl
qacroTHoro'AHanasoHa paAlloMerpa. t{acrs MolIIHocrIr, LISJIyqaeMoft yABoHTeJIeM
qacToTbr, orBerBJrf eTCfl AJrfl cMerrrr{BaHufl c 19-fi (-l ) rapuoHlaxofi oT cI,IrHaJIa c qac-

roroft 5 llu, nocrynarcqero or cl4ure3aropa qacrorbl ua 100-ll0 Mfq, AJIfl noJly-
qeHufl npoMexyrorruoft qacroru 50 MIu. Crau4apruar qacrora 5 Mfq yMHoxaercfl
Ha 10 u nepeAaercr B KBaAparypHurfi Qaaonnft 4erexrop Ans nupa6orxr cI4rHa.IIa
oltw6xu. 3ro uanpaxeHue orxI46KIt noAaercr qepe3 y3KonoJlocHblft $rnlrp Ana
yrtpaBJreHr,rfl ,{acroroft rerepoAl{Ha (prc. 6). I4uor4a B KaqecrBe rerepoAl4Ha npuMe-
HflJlcfl reueparop c nuxo4Hofi qacroroft or 70 4o 120 llq [7].

flo.noca crrHaJra npoMexyrorrHofi qacrorbr 1,4 ffu cyxaercfl Ao [oJIocbI 1200-
1500 Mfq. Cran4aprHar qacrora 5 Mfq yMHoxaercn AJI;I [oJlyqeHrs r:oqHoft .Iac-
roru 1200 Mlq, nocne BbrquraHlrfl xoropofi npoMexyroqHar qacrora 1,4 ffu npe-
o6pasyerca s 6onee Hr-r3Kyro (10-300 Mfu).

Arycruxo-onrr.IqecKHft crreKrpoMerp (AOC) [8] npe4uasHauen AJIfl crerrpaJlb-
soro aria.nusa. B xa,{ecrBe y/rbrpa3ByKoBoro AarqI{Ka cJlyx<lrr KBapq. [Ilupuua
noJrocbr npoflycKaHr,rs AOC cocraBJrrrer 100 Mfq. OHa Ivloxer 6sltl pas4enesa na 830
pa3AeJreHHbrx KaHaJroB c paspeuaroulefi cnoco6Hocrblo IIo qacrore 120 rfu.

4, [Is6HroqHHe IIIyMbI oxJlaxAaeMoro cMec[TeJIs

Ha AlroAax lllorrxn

Illyrurr rl,Inl{trnoto paAHoMeTpa Mr{JrJIr.IMeTpoBbIx BoJIH, LlMeroqero cMecLITe.IIb

rar nepeuft KacKaA, cocToflT LI3 IIryMoB cMecI,ITeJIfl, MeCTHOTO reTepOAI'IHa, yclrlrLl-
Terq [poMexy.rouuoft qacrorbr ra rxyMoB, BosulaKaroulwx vls-sa llorepb B BoJIHoBoA-
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,2 46 4/ 42 ,a 5,b
Puc.7, I4siraepeuuaa (a) r.r pacueruaa (6) saBlrclrMocrb ruyrraouofi reMfleparypbr Ha qacrore
91 llu or roKa cMerleHr.rq ua ,(ndAe
Paccroguue KoporKo3aMbrKarculero nopuHq o/uX,u. Vposuu nocroqHHofi MotrlHocrtr rerepoAtrHa noxagaHbl ToHKTIMu

IIAHHflMU

HoM TpaKTe. flouul,ro rerrJroBoro l.r ,4po6onoro uryMoB cMecr.rreJrfl, npIa BbrcoKr.rx
TOKAX CMCCI'ITCJIbHOTO AI'IOAA BO3HHKACT IIIYM TOPflI{IX SJICKTPOHOB H APYTHC BHYT.
peHHae ruyurr [91.

Cor.racuo HeKoropbrM coo6qeuusl,r AaoAbr IIIomru co cMexreHueM [oKa3blBalor
6uctpoe yBerlzrreHue rxyMoB npra npeBbrrxeHrar,r Kpr.rrr.rrecKr.rx BHarreHHft roKa vilv
gfieKrpraqecKoro rroJrs. 3$$err Bo3HrdKHoBeHrzs ug6uroqHbrx rxyMoB npr{ pa6ore
paAr.roMerpa noKa r{To HeAocrarotrHo orrflcaH. Xeras[ a Apyrue s [10] npeano>xurJtlr
MeroA, BKJrroqarcIrr.ufi ue6HroqHrrft u:yu B KraccuqecKyro reopr4ro, onucauuyrc Xen-
.rr,oM H Kepprz s Il ll.

Cnpaae4.rlanocrb npeAJroxenuoft reopau [101 nponeprrJracb B cpaBHeHl.rtl r.rgMe-
peHafi, npoBoAl4MbIx coxJIaxA?Ioql4Mcfl npLIeMHI{KoM Ha 90 ffq, c MareMarraqecKr.rM
MoAeJrr.rpoBaHr,reM Ha 3BM. lllyuoBafl reMfleparypa paAraoMerpa rzsMepflJracb Ha
rlacrore 9l lfU B 3aBI4cIiMocrI,I or MoIIIHocrIz MecrHoro rerepoAlrHa u HanpflxeHltg
cMerleHl{r Ha Ar{oAe (zsueunercr roK AHoAa LrilLr Hailprr>r<euue) n AByx HoJIoxeHHrx
KOpOTKO3aMbIKaIOUIeTO IoprxHfl, COOTBeTCTByIOqUX BbTCOKOMy rZ HII3KOMy r4M[eAaH-
cy cMecI{TeJIbHoro Alao4a. I4sonarop ycTaHaBJrHBaercfl Mex{Ay cMecI,ITeJreM ra ycr.rJrll-
TeJIeM Aflfl noryrleHrlfl HeaBMeHHoro ruyMa npoMexyrouHoli qacrorbr. IIpra paccron-
Hr4rx KopoTKmaMKHyToto floprxHfl, paBHbrx ,l , u 5lu 1," (1," - AJrr4Ha BoJrHbt B
aonnono4e), onrrzMaJrbHbre rrryMoBbre reMneparyprr 6srnu ll5 u 170 I(, xor4a loxlr
Auo4a cocraB,'rsJru 0,85 u 0,4 uA, a HanpsxeHr,re Ha AHoAe 0,8 r.r 0,3 B coorsercr-
BeHHo. Buquc.nesur cpaBHI{BaJrIacb c LlgMepeHr.rflMlr Ha MaJrbrx ToKax nyTeM noAroH-
xu uau6onee HeonpeAeJleHHbrx flapaMeTpoB. B onruvraJrbHbrx Tor{Kax pacqerbl or-
flhqarllcb ua 35 u 70 K, xorAa yql,IrbrBarcr roJrbKo renrosoft ra 4po6onsrfi rxyMbr
(puc,7), Tarau o6pasou, tts6HroqHnfi rxyM oKa3brBaer cyuecrBeHuoe BJrHsHr{e Ha
napaMerpbl paAuoMerpa. He sasucsrluft or qacrorbr us6nroqsuft ruyu Il0l BKJrro-
qaJlcfl B pacrleTbl. I4s6Hror{usIfi ruyu, paccqlrTaHusrrl s sasucrrMocrlr or MorrIHocTL
MeeTHOTO reTepOAI.IHa I{ HalprxeHr4fl CMerrleHr.rfl, Ha AI,4,OAg, CyqeCTBeHHO OTJTI4IIaJICfr
or pe3yJlbraroB HsMepeuuri. O4uaxo cyqecrByer r.r HeKoropoe cxoAcrBo: us6trroq-
uufi uyu TeM BbIIre, qeM Bblrxe peaKTIzBHafl qacrb HMneAaHca r{ Hlrx<e aKTLlBHafl,
B .qa.ntueliuu{x I{ccJIeAoBaHLI.flx ueo6xo4lnto ytII4TbIBaTb lrcrorrutrKr{ us6Hro,rHoro
IIIyMa, 3aB[CflUIerO OT rraCTOTbI.

,[pyrne npoeKrbr

I4srotasnusaerc, oxJIaxlaevufi cMecr..rreJrb Ha AHoAax IIlorrxn ua qacrorH 40----.
50 lfu. Sror cuecuteJlb - Iuacurra6uas MoAeJrb paAr4oMerpa Ha tracrorbr 75-ll5
flu. flpeasapLITeabHbIe LIccJIeAoBaHLrfl, ilpr4 rounarHoft reMneparype noKa3brBarori
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qro uyMoBafl reMlleparypa oxJlaxAaeMolo paluoMerp-a_ Ha qacrorax 40-50 ffq
AO,'rXHa 6trTr raxofi^Xe,-xar H y 3-MM paAl4oMerpa. HeAaeHo HaqaTa pa6ora nO

co3AaHLIrc cMecureJleti Ha oCHoBe crpyKTyp CBepxnpoBoAHHK - 
I'13o,'Iflrop .- cBepx-

npoBoAHHK (cl'Ic).
' flepaoouepeAgaf 3aAaqa - 

r.r3roroB,,reHr.]e paAuoMerpa Ha 6a3e cl4c sa qacro-

ry 10O ffU A"ts paAr4ore.flecKona B Mercaxosu. IIpu I<oncrpyl4poBal{l4v cMecl'ireJls

yqurbrBa,,Iucb pe3y,,Ibrarbt I{sMepeHV.k -!pt4 nOMoxII.,I uacuria6Hlrx MoAeJIeft [12]

I4 MareMarllqecKoro MoAeJII'tpoBanus I I 3].
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HCN bI TAH HE

C TIOMOIIIbIO KOMIIbIOTEPA CJIEAflIIIEfr CHCTEIVIbI

VI HCIIOJIFI HTEJIbH bIX MEXAH H3MOB
PAAHOTEJIECKOTIA B METCAXOBI'I

K. KyfirrnHeH, H. Xo.lctll, C. VPno

panuo,ra6oparopuR Xe,rrculrr(cKofo ynr.rBepcHTeTa rexHou'Ioll'll{ apoBoAHT paAI'I_aCTpOHOI\II{-

qegKr.ie LICC,leAOBatlHfl Ua 14-r,terposorr faauore,recKofle C cucrelilOil O6;ty'teuua l(aCcerpeUa,

pacflo,,roxe]rHoNr Ha perArroacrpoHoNurrecxorl.crartul'tl.r n Mercaxost{. I'Icc,reAosal'lufl npoBoAqrcq

B ocHoBr.ro\r B HrrrepBa,re qacior l0-100 llu. Ontlcalllt ucIIbITaHHfl c,reAsuleft cHCTeMbI c no-

MoxlbloxoN'IIIIJIoTepa}II]CIo.IIHHTe,'IIrHI,Ix^,IexaHH3]\,IoBpaAuoTe,lecI(ofla'

COMPUTER BASED TESTING OF THE TRACKINq AND SERVO PERFORMANCE
oF fHE METSAHOVI RADIo TELESCOPE, by K. I{uittinen, N. Holsti, S. Urpo.-
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Helsinki University of Technology, Radio Laboratory operates a 14 meter Cassegrain radio
telescope at the Metsdhovi Radio Research Station. The telescope is alt-azimuth mounted
and it is used mainly for radio astronomy at frequency range 10-100 GHz. A computer ba-
sed testing ol the performance of the servo electronics is described in this report.

Haquuas c 1975 r. B paAl{oJla6oparopau XenrcuHxcr<oro yHuBepcurera rexuo.
JIOTHI4 BeAyTCf I4CCJTeAOBaHHfl Ha l4-MeTpOBOM paAr4OTeJIeCKOne B paAr.rOr4CCJreAOBa-

Te,'IbcKori craHIIIril Mercaxoev tl]. B paAr.roacrpoHoMuqecKr.rx Ha6rloAeHr.rflx Aua-
rpaMMa HanpaBd'reHHocTr.I aHTeHHbI AoJrxHa cJreAr4Tb 3a o6BeKToM c AocTaTor{Horl
Tor{Hocrbro. O6qas ouu6Ka HaBeAeHI4s cocror4T H3 orxr46oK gJreKTpoHHofi cucrenau
cJIexeHHf , HecKoppeKTLIpoBaHHOrO CMelIeHr.rq nplIeMHr4Ka oTHOCHTeJTbHO TeJIeCKO-
ra, rpaBl,rrallaoHHbrx LI reMneparypHbrx Ae+opMarr,i{fi r.r Apyrax. 3Aecr o6cyx4arcr-
cfl ToJrbKo orxl46KLI cJrexeHr.rfl, cBf3aHHbte c 3JIeKTpoHHorl cucreuofl.

Eucrpo4eficrBylou{afl H BbrcoKoroqHafl cJreAflrrrafl cr.rcreMa rpe6yercr, Halpu-
Mep, AJIfl pear'rr3arlHu MeroAa (ON-OFF) paAr.roacrpoHoMur{ecKux Ha6.rrc4eHuft.
B erax IzsMepeHLIIx Heo6xoAI,IMo coKparI.ITb BpeMfl nepeycraHoBKH paAr.roreJrecKorla
Hs oAHoro roroxeHr{q (ON) n Apyroe (OFF). XapaxTepHne yrJrbr riepeycraHoBKu
TeJlecKorra s MercaxonH cocTaBJrflror or 3 Ao 30'.

Bo npeua cJIexeHI.Ifl 3a paAHoLIcrotIHHKoM orxa6Klr cJrexeHr{r MoAyJrapyror cur-
Hail H npI.IBOAflT K LICKyCCTBeHHOMy H3MeHeHHTO r.rHTeHCr.rBHOCTpr H3JryqeHuf I'ICTOtr-
HIlKoB. 3ror run ouu6or oco6eHHo HexeJlareJreH, Harrpr.rMep, npu }rccJreAoBaHr.Igx
paAr.roBcnaecKoB Ha co,nuqe HJrr.r KoJre6aHuft ero paAr.roH3IyrreHHf .

l. Cle4nulas cr{creMa

Pa4uore.necKoll B Mercaxosu cHa6xeH orAeJIbHL,rMH cJIeAflIrrHM[ cHCTeMaMrtr
AJrfl ABHxeHHf no yrJry Mecra u no a3r.rMyry. Ha puc. I [oKa3aHa ynpoqeHHaE
6nox-cxeua cv cTeMbr cflexeHafl no o4Hofi KoopArlHare. CurHa,u or HHAHKaropa yrJra

^,4
l rriay-rrrr, -r- 

- - - - - - I @i
I

I)

2. Tecronaq nporpaMMa Anrcrc
Tectosaq nporpaMMa 4.na 3BM Autexc 6ama paspa6orana [2] n-4ouo.naeHrze K

nporpaMMe, o6c,nyxznarcu1eft re.necxon s Mercaxoe[. Tecrur no nporpaMnre Au-
TeKc no3BoJlarct e$QextlzBHo otIrI,IMI,I3I{poBarb xap aKrepacruxr cne4aqefi cacre-

IIoBopora reJlecKona (uHorono.napuuri Iau4yxrocaH, I4t-t)) cpaen r.rBaercfl c cr.rHa,rroM
or 3BM. curuan out'A6KV r.re qaSponort Qopun npeo6pasyercfl B auarorosufi
(IIAII Ha pHC. 1), Noropurl KoMneHcHpyercfl H ycr.rJruBaercfl B npeAycu,,rrzreJre r.r B
ycaJrHreJrflx MourHocrr.l ,(Jrfl sJreKrpoABr.rfare/'reit (M). Taxouerpu (7) ucnoab3ylorcfi
AJIfl 3all1Hrbl ABHrareJIetl or c,rzuxoM BbIcoKLIx cropocreri. tr4u4yxrocuu aBJrfleTcrl
22-paspnyubrM Aarqr4KoM c pa3peueHr.ieM 0,00014" no yrr'ry, ToqHocrr crzrHaJra
ynpaB.rreHrzfl 3B,M u cxeuHori qacrH KoMnaparopa cocraBJrrer 0,001". I{uSpoaHa-
norosurfi npeo6paeonareJrb rzMeer 11 6uros, rrro cocrasrqer 0,001" s cgrnare
oilil6KL.

Pnc. l. B,'rox-cxeua cepBoc[creMbr Anq oAHorl KoopAr4Harbr
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Puc. 3. BnHqHae peryJrHpoBKH
Ha,1 nepeycraHoBKH B 0,010"

,U/
/Vrrr,r, c
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c,reAqulefi cllcreMbr Ira orKJrHK aHTeHHbr Ha cry[eHqarufi cur-

MbL llporpaMMa AHTeKC cocraB,rreHa Ha r3brKe aJrroJr AJrfl 3BM Xlrc,rr.ITr - naK-
KapA HP-2100, ycraHonneHHori B MercaxoBr.r.

Ocnoeuaq I4Aefl nporpaMMbr 3aK,,roqaeTcr B ycraHoBKe aHTeHHL'I B gapaHee 3a-
AaHHOe IIO,IO)KeHHe nO a3HMyTy n yr,'ry MeCTa. KOOpAUUarrr rrOJrOXeHLIfi aHTeHHbI
cqHrblBarorcf c AaTqHKoB Ir 3aHocflTcfl B rraMfTb 3BM c nyxnoil tIoJIb3oBaTe,/Iro cKo-
pocrbro. 3areu rpaQonocrpor.IreJrb Bbrirepqr.{Baer AaHHbre no saAaHHonry u 4eficrnu-
TeJIbHoMy [oJroxeHuro aHreHHbr, flporpamvra [o3Borqer au6uparr HecKoJIbKo rrocJle-

AOBareJrbHocrefi BbrAaqri KoMaHA (r<orraau4 no.nox<eHun); 3anporpaMMr.rpoBaHbr, Ha-
nphMep, JraHeftHbIe, KpyroBble u napa6onurrecKr,Ie ABHxeHIrf aHTeHHbI B a3LIMyTaJIb-
uoft cucreue KoopAHHar.

llporpaunaa AorrycKaer noBropeHlre o4uoii a rofi xe nocJIeAoBareJIbHocrLI Ko-
MaHA Ao 30 pas. 3ro noeeorqer u3yr{arb cpeAHee pearr4 poBaHI4e TeJIecKorIa Ir oTK,'Io-
HeHLIT or cpeAHero rroBeAeHr.rfl c.neAsur,eii cHCTeMbr. Marculra.nrHafl qacrora cbeMa
AaHHbIx c AarqaKoB cocraBJrfler l0 lu, rrro yAoBrerBoprler 6orruruHcrey yc,tonufi
acrpoHoMHr{ecKr4x uccne4osaHr,tii.

3. Heroropbre flpr.rMepbr rIpoBepKH pa6ounx xapaKrepl{cruK aHreHHbI

Ha puc. 2, a noxazaHa rpacca ABLIxeHLfl Te,'IecKona [o oKpyxHocTI'I c AI'IaMer-
pou 0,040". Au'rerisa noBopar{HBad'racb Iro qacosoii crpe,'IKe co cKopocrbto oAHH tto-
Bopor B MHHyry. Haneceuu KoopAIIHarbI, BbIAaBaBIrIHecr I43 3BM (uaealrunft
Kpyr), u 4eficrnareJrbuoe rroJroxeHne aHTeHHbr, cHflroe c HHAaKaropoB ytJIoB noBo-
poTa c AecflTHKpaTHbIM yBerl,IqeHl,leM oTKJIoHeHLIfl oT 3aAaHHOro floJlo)KeHl',Ifl IIO

ocrM a3r.rMyTa H yr,rra Mecra. Ha puc. 2, 6 noxasaHbl oIxH6KH ycraHoBKl'r aHTeHHbI
oTHOCHTeJIT, HO SaAaHHOtO IIOJIO}KeHl,lfl .

Ha prac. 3 uso6paxeHbr KplrBbre orKJrrzKa re,rrecKona Ha KoMaHAbI cryneuuarofi
nepeycraHoBKu Ha 0,010" B aehMyraJrruoii nrocr<ocrn. Ha HeM IIoKa3aHbI cI,ttHaJI
KoMaHAbr (xvpuaa tunux) ia 4eficrnareJrbHoe rroJrolKeHlIe aHTeHHbI nocJle AByx pa3-
JIuq Hbrx peryJr14poBoK cepBoycuaurereft .

Ha prac. 4 noxasaHsr orKJrrzKi.r reJrecKorra Ha cr.rrHa,IIbI riepeycTaHoBoI( pa3JII]q-
HoIi BeruqtzHbl. BLIAHo, r{ro B nepeycraHoBKax lta,loft aMIJII'ITyAII Ha6,'ttoAaer:cq
eSQerr [epexoAa aHreHHbI rlepm 3aAaHHoe 3HalIeHHe Koop.u,I'IHarbI, a AJIfl. KoMaHA c
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Pnc, 4. OrxnHr<r.r paArrore,,recr(ona Ha curHar nepeycrarroBr(u rra 0,01o (a); 0,050' (6); 0, 100" (a);
0,5" (a); l' (r) H 10" (c)

182

II

'ryl ...tLr!!, c zzl



\
N\
N\\
s

4/5"

-40t
/

Puc. 6. Mo4e,iruponauue Ha-
6,rrcAeHufi Bocxorrxrero Irc-
TorrHr.iKa (cna. rexcr)

Puc. 5. CpeAHuii oTKJII{K Ha

CH lH aJlllen,reu uOfi nepeYCTa-
norxu (cu. Texcr)
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6onsuoft aunnury4ofi aHTeHHa Me.qJIeHHo npu6nuxaercf K 3aAaHHoMy IIoJIOxe-
HHIO,

Ha przc. 5 nocrpoeHo ycpeAHeHHoe tro rrITH I{cIIbITaHIzrM rIoBeAeHHe aHTeHHLI

lpr.{ MeAJreHnoft nepeycrauoeKe no a3hMyry Ha 0,320" B relleHlde 40 c. VnasaHbl 3a-

AaHHoe r.r3 r{oMrrbrorepa no,rroxeuue (xupuaa nw:nux), AeftcrBlzTe,'IbHoe no,'Io>xeHl{e

aHTeHHbI (HItxuaa ronrax) H ee oTKJIoHeHHe oT 3aAaHHoro (sepxHxa ToHKafl KpIt'
naa).

Pac. 6 Aaer rpaQuuecKoe rrso6paxeHr{e MareMart4qecrofi rraoAe,nll xapaKrepHoro
riepeMex1eHlrq Te.lIeCKO11a npLr Ha6,'uoAeHLl flX BocxoAflUIelo acrpOHoMHr{eCKOrO

O6ierra. 3Aecs yKaaHbI, KaK Ha puc. 5, BbIAaHHbIe KoopAI4HaTbI, 4eficrnzre,'IbHOe
troJr o;11eHge L{ 6TKJI oHeHLIf Aefi CTB I.ITeJI6 HOTO 1OJIOXe HI'Ifl OT 3 aAaH HO1O.

/956. t. 2 tlr ,//: 4/ : /4 
'
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Bsrno4sl

flporpa-ir'rnaa AJIfl t4cnbtTauufi aHreusbr AoKa3a,,ia Ha npar{Tr4r(e cBoro qe,recoo6-
pa3HocTb- IlocrpoeHHue KpHBbIe ABuxeHIzfl aHTeHHbr Bbrfl BHJrrz AeraJrlr, cBfl 3aHHbIe
c pa6orori cJreAflrql4x cHCTeM. Sru oco6eunocru He 6r,ur.i ussecrHbr paHee, r.r Ao ci1x
nop He cyqecrBoBaJlo MeroAoB AJIr Hx r.islrepeuufi. llporpaulra ucnsrrauufi aHreH-
HbI IIoI(aBaJIa, rITo Toqt{ocrb HaBeAeHr,rfl TeJlecl{ora n Mercaxoeti Moxer 6slrl y,ryu-
IrleHa 3a cqer cosAaHI4q HoBoto npoet(Ta cxeMbr KoMnaparopa clitHar,roB or-3BM
H peaJlbHolo IIoJIoxeHI'If Te/'IecKoIIa. B aacrosulee BpeMs HaqaTa paspa6orr<a sroro
npoer(ra.
Anpe,rrr 1987 r.

Jlureparypa

!:l:_ S^.,11:, pl:.-i-.ior-radio _telescope of Helsinhi University of Technology. Helsinki:Univ. ol Techrrology. Radio Labor. 197b. Reo. S73.
H.olsli.N. A..corrputcr program for exercising tlie precision micron'ave arrterrna at llre.\let-sahovr Radio Rese:rrch Station. Helsinki: Univ. of Technology, Radio Labor. rg-si.Rep. Kl78.
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vAK 520.34, 523.e-t/-8 .

tlfrT t4 MVH yT H br E ocrl t4 Jt Jt fltlvil4
flPKOCTI,I COJIHUA

rro HAEJUOAEH Vt9'tvt C ooToAHoAH Ofr MATPHTIEft

JI. B. .(u4roncrnfi, B. A. Koror, T. H. Tapacona

----IIpe4craBJIeHbI^pesyJlrrarr,I 
6-4uerunx ua6;lrogeuurt Sm-ocqualsqurl spKocrl Couu[a,BbllrorrHeHHbrx s 1984 r. (r cyuue oxono bg u). c nbuoulr,o 6oroarroli;,r;;;i,-i;; (1"6i'iiii

f[tB"*iT ]p^Y:.11Y. Q,nyxryaulru^n^trreHcrsHocru rleHrpa",iruofi q'acr:u corrHeqHoro AucKa\-u'l^?9).."! 
^cII^eKrpaabHoft 

noaoce 0,82=0, l3 uxr',I u c rperureunr;rru pa3pe,,eH,eru lm.
-^-" yI_:{Ir_I _crexrp MorrlHocru noxasbrBaer Hannl-ae bnl_oc[rzrurauuri c pricxperHofi crpyxry_po'i nllxoB Ir orHocHTeJlbl'tofi altnlurylofi -10-4. Tr.lnuquoe paccroruu" MexAy nr.rKaMr.r Moul-Hocrrz, 69,5=0,8 uxft1, cyrrlecrBeHHo orJrr.rqaercfi or pacuerrJreHun 67,7 ,,r<r[," usB;;;;;;
AonJrepoBcKl.rx ua6aroleuufi tl_A-L IIprneuare.nrHo, uio r ua6aro,qeur.rflx lgg4l. ;p;A;;;;;,rI:
HOCTT, B,[r{anasoHe n.rlg4gl -5m npuruepuo_r 3 pasa MeHbrue, qeM B aHaJrorrrrrHbrx r.rsMepe-uusx..l983 r. [5]. Ilpeirnoraraercq, qro oro o6ycnorneuo peaJrbHbrrlrs r.r3Megegr4rMr,r sm-ocqr.ur-aaqnrl rpxocru u iogir,toxHbIM BrIrfiHI4errl 1l-;reruero uuI(JIa aKTr-rBHOcrr,r.

FIVE-MINUTE OSCILLATIONS oF THE SOLAR BRIGHTNESS: oBSERVATIONSwIrH A pHoroDroDE ARRAy, by i. v, oiiniiiiy: n.-'A:k;i;; r. N. rarasona._ wepresent the results from 6-days observ"ations oT s--osciil'ationi oi'ir,l" lolr.r.iehir... i" rdsitotalling approximatelv 58 h6urs. wittttti. rii 
"i r-pii"t"a"i"o. riiri'virox l6 pixets) tempo-ral variations of solar intensity i-n^the centrat portiori oiitresi,itilJr.'t-0.2 Do) were mea-sure{ w-ithin spectrar passbanh 0.g2:r0. l3 mlim and with i.-iri.ei;tion time.. Average power spe-ctrum shows the presence of Sm-oscillationi rrittr a discrete patternoI peaks and mean amohtudes -10-4 in ielifive units. A tvpi"rtirlque;"; fi,td;;,td{i:;i

=0.8 mkHz, is crose rir but yet sig;ific;;irt;ifi;r;;i'i;;;?ff.riil;$, splitting 67.7 mkHzinferred from Doooter observatioii f i:ai.'W;;i.6-iriii'itrt';; i9b;'observational seasonthe mean power iri 5m-range gi pe-.1i,is i. a."r:"u..a.by factor of B in comparison with analo-gous measurements made in 1988 [b]. It is supposed tLat these chrneei .diie.t-ii."nrllV'i.rfchanges of solar oscillations seen-in nrigtrindsi-wtri.h;t;'i;;"il"y";; ;;;;t' by l'f i;;;cycle of solar activity.

flo usrraepeur.rflM flyrreBoft cxopocrrz sorocQepsr B cBeroBoM rroroKe or Bcero
cofiHeqHoro AvlcKA 3apell{crpupoBaHbl aKycTHrrecKrEe ocur.IJrJrffqlrfi corHua Hn3KOft
creneHr.r / c nepuo4or,r oxonb 5. u aun.irzryAaM, nopflA*a ro c*7cll-, 

^ri. 
A-ffi;;

AaHHbrx 3a MHoro AHerlira6flro4euuft o6Hapyxr.rBaer,qucrperHyro crpyKrypy n[r(oB
B cneKrpe MorrlHocrr.r (CM) raxux ocuv;l.nsquft, orBeqarcqyro HopMaJrbHbrM MoAaM
BbICOKOTO NOPflAKA N CO^ CPCAHI,II{ 3KBI,IAI,ICTAHTHbIM PACCTOAUUCM MC111AY IIHKAM1I(.lactorarr,ru) npuMepHo 68 nrxlq Il-Bl. gru rrao4u rryBcrBgrerbHhr K ."ili.pr.Vp.,
184



cocraBy r,r ABr.ixeHr4ro BeurecrBa BHyrpr4 Co,nu[a. floerouy Ha6;lrc4eul.rx coJIHeqHbrx

ocur.n.nsuufi no3BoJrslor yror{Hr.{rb rny6r,ruy Kor{BeKTI,tBHoil soubl, npoQz.nt cxo-
pocrn BHyrpeHHero BpaureHllfl Consua, a raxxe coAepxaHlle re,III4r Lt Tflxed'rblx
gJreMeHToB. floc.ne,[,Hrae recHo cBflsaHbr c perxeHl]eM raKllx npo6,leu Queuxu Conu-
ua, KaK leQzqur uer?rpuHo u 160-vruHyrHble nyJlbcaut4Il.

Cor,racso 14-71 S-uu uyrune (r,ro6a.nrHste) ocuzl,rsul4ll conpoBoxAalorcfl Ba-
pva\r4s,Mr4 reMneparypbr Li, cJreAoBareJrbHo, flpKocrI.I Qoroc$eptr. B KAO AH CCCP
AJrfl perlrcrpaul{H ocuur,rqquri flpKocru paspa6oraH 14 ycneu.rHo rIpHMeHeH cneuv-
a.rrnrifi t4HCrpyMeHr Ha ocHoBe cBeronplleMuoii QoroguoAnoii MarpHubI [B]. C no-
Moulblo 3roro HHCrpyMeHra e 1983 r. npoBoAHJIucr, Ha6,'uoAetilfl Bapvaquft npNocri.t

$oroc$epsr Co,nHua B cneKrpaJIbHoM AI4ana3oHe 0,82+0,13 uxu u nptz sQSer<rHBHoM
npocrpaHcrBeHHoM pa3perxeHr4H - 0,18 Do. B rer{eHHe Nax4ofi MI4Hyrbr Ha\<aililv-
BaJrHCb r4 perr4crpupoBaJrr.Icb nrrr 4r.r$QepeHrrlia.[bHbrx crrHaJIoB (IIeHrp 

- xpari>,
a TaKxe <npauofi> curHaJr rpKocrrz /. ueurpa;ruHoro yqacTKa coJlHer{Horo Ar4ct<a.

Buno4 o5t-ocqun,rflr\vttx flpI(ocTra no,'ryqeH B ocHoBHoM no p$yr'IbTaran o6pa-
6orxu roJrbKo oAHoro cr4rHa.rra Marpr4ubr - flpKocrr4 rreHTpaJrbHofi soHn l". [uc-
KperHbre rllKlr B CM a,rs qerbrpex aseii l9B3 r. c roqFrocruo -F11 Iraxfu coBiraJru c
qacToraMlz, ycraHoBJreHHbrMIi B [4] no AaHHbrM 6o"nolrerpuuecr(Hx l.isuepeHrafi Ha
c[yTHI4Ke SMM, u noKasaJrr.i Ha,'IHqHe 3KBHALICTaHTHoTo pacuen.lreHlifl qacToT
Av:68-l-4 uxlq. 3ro roeopur o BosMoxHocrr4 r.iHcrpyMeHra H MeroAa ua6,'rrc4eHufi
A,iIf I43yII e H ws, r t o6 anuuux 5-- ocq v,n xragufr Co.n sua.

1. Ha6.nro4errs v cneKTp Mou{Hocrr,r

B 1984 r. LI3MepeHHn S,ryr<ryaqufi. I " 6tutu npoAoJrxeHbr Ha HecKor'rbKo MoAep-
HHSHpoBaHHoM 14 HcrpyMenre [8]. I(ea4paruan BxoAHafl ule,'rb pa3Mepou 0,5 X 0,5 un,
ocBeuiaeMaa napaJI.reJrbHbrM ryr{KoM, 3aMeHe}ta Ha orBepcrr.ie Ar.iaMeTpon 0,5 uu,
Iz ycraHoBJIeHa AonoJrH[Te,'rbHaa 4rza$parua AJrfl ycrp aHeHr.rfl p accefl HHoro cBera.
Ha6,rrcAeuufl Bbrrro,,rHeHbi B aBrycre - oxra6pe B rer{eHfie 30 auefi. 3$Qexrrleuoe
paspettreHlle (pasnaep ucc/reAyeMoro rleHrpaJrbHoto yqacrr<a sa Consqe) - 0,2 D o.

flpe4saprireJlbHafl o6pa6orNa AaHHbrx rzsuepeuvri cocroflJra n or6ope sarHcefi c
HaLIMeHb[rr,rMI4 orHoczre,rrbHbrM].r Q,nyr<ryauanuu 1./(1.).r,<6'10-, (s4ect 1.).0 -cpeAHee 3HaqeHHe spKocrLl sa 4eHr,), c xapar{repHbrMr.r BpeMeuanru { 30 urzu.
Ha cr'IeAyrouIeM 3Tane npor4cxoAr4d,r eu1e 6o,ree ru,are,lr,sufr or6op sanzceli.
Ana,rzsapoBaJrucb BbrcoKor{acrorHbre (c nepuonar',ru 3-10 naun) S.nyxryauuu A1.
orHocHre,'IbHo n,'IaBHoro rpeHAa (crvr. Hraxe). A,rg oNosqare,rr,uor? o6pa6orxu 6sl,uo
ocTaB,'ieHo ro,'rbKo rrrecrb zatuceh (urecrl Aueri), co cpe4Herl A,'rureJrbHocrr,rc ,-9,6 q,
y l(oropbrx 41./(1.).p<2.10-' (ra6,rluqa; Iy' '- quc,ro 1'-roueK, lA1./(1.).pl.u* -

Aara, 1984 r.

04 .09
05.09
06.09
07 .09
25.09
02.10

I,IlrrepBaJ Ha6trroAcunii,
U'I

04hsg*-l5h1Bn,
05 04 -15 0B

04 42 -15 1l
04 49 -14 58

05 36 -14 25

05 34 -14 06

620
604

629
609

529
512

1,1

0,8
1,6
1,6
0,7
0,9

MaKCHMaJIbHbre Bapuauzl,t flpKocTr.t ArTfl Kax<,(OtO AHfl, noc,'re yAaJIeUUA rpeU4Oe) .

lJ6nprsu noJIyAHr 3aIrHCb npepbrBar'racl ua 10-12 Mr.rH H3-3a nepeycraHoBKu ireJro-
craTa; nponycKH 3aIroJIH.fl,rr4cb nyTeM nuuefisoil r.rHrepno,rrflurzri coceAHux 3Harre-
rtuir. Ir. Me4.reuuuri rpeHA B reqeHue AHr annpoKcuMupoBaJrcfl n,raBHofr xpunoft
/rn, no,lyveuHori naero4oM rpoexparHoro curax{vBaHtfl no 16 TorrKaM (uuHyrau),
3areM BbtqHTailctt us rlsuepeHrlfi. ,D,,'lx orHocrzreJrbHbrx ocrarKoB (r43MepeHufl MrzHyc
rpeHA) A:(/" - 1rp)i (/.).p BblrrlICJrflJrr.rcl CM MeroAoN{ Ha.rro}KeH}rbrx arox, a raKxe
MeroAoM npflMoro Sypre-npeo6pasonaHu a; o6a ueroAa AaJru npaKrnr{ecKr.r oAr.rHaKo-
BbIe pe3yr'rbTaTbr.
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Pr.rc. 1, Cpe4urzfi Arrfi ixecrrl 4uefi na6;rrcIenr.rir (1984 r., l,:0,82 uxtlr) cnex:rp MolrtHocru Bpe-
r"ressfix S,nyxryauufi ,pKocrLI 1. (cu. texcr)
Crpe.nravlr u qu$pauu o6ossaqeuu nur{H, npeBbruaon{He ypoBeHb 20 (rxrptrxoBaq .rnnur). Cn.nournoil .nnnuefi

IroKasaH cpeAHtril ypoBeHb cnet(Tpa. flo aeptHranu - KBaApar rapuoHavecxott aMnrIITyAbl

CM 6srnrz BbIruIcreHbI AJrrr KaMAoro I.t3 [Iecrn AHeft B ALIana3oHe qacror 1,5-
5,0 ufq (iraero4onr Ha.roxeHHblx anox), sareM ycpeAHeHbl CpeAHI'Ift CM (pttc. 1)

B orJruqr{e or [5] ne rlMeeT gHaquTeJlbnoft KoHr{eHTpauI4I{ Motqgocrl,I B AI,Ia[a3oHe
S.-ocqu.ugt\14fi, *2,6-4,1 rralq: ToJrbKo oKoJIo rroJIoBIzHbI nI{KoB rlpeBbllxalor ypo-
BeHb 3Harr[Mocrr4 2o. Cpe4uuir yponeur MorIIHocrL B yKasaHHoM AllanasoHe IIpil-
MepHo B 3 pa3a MeHbrIe cpeAHero ypoBHs MoIIlHocrIa s CM sa 1983 r. [5].3ro Moxer
6rnr sslssaHo cryqaftHoft cereKqfiefi oro6panHblx 3anuceft u arrr,roc$epHbIMI,l ycJlo-
BLrs.Mt4, a TaKxe Bo3MOxHbIM peaJIbHbIM I,l3MeHeHLIeM C[eKTpa St-OCqannqql4fi flp-
KocrI-I QorocSepu.

2. Cpe4Hee pacuIenJIeHLIe B CM

Pa4 4llcrperHblx llacror (nur<oa) e CM 5'-ocuLlililnt\vtit, KaK I'IsBecrHo, xapaKTe-
pl43yeTcfl (3KBHALICTaHTHbIM) paCCTOTIHI'IeM av MeXAy [I',IKaMI',I. IIOC.Ue4Uee MO)KHO

orrpeAeJrllTb C noMoIIIbIo pfAa [po6Hblx 3Har{eHl{it Av, v'ro aHaflorHr{Ho noB'TopHoMy

np^eo6pasooaHllrc OypbeArflSrHKuuuA':f (v) nepBI'IrIHoroCM(puc. l). HaIE6onee
BHaqr,rMbrft [r,rK B (crreKrpe cneKrpa MoxrHocrl,I) (CCM) Aaer IIpeACTaBJIeH]Ie o Hailw,c.r4u

nepuoAllqecrofi crpyrrypbl B pacrpeAeJIeHI4II rI{KoB repBuqHoro CM. TaxoftCCM
6rrr sstqucfleg AByMfl MeroAaMH.Cua.rana B l{HTepecypuleM HacAI,Ia[aSoHeqacror
2,6-4,1 ulu 6rrnn B3rrrbr l6 qacror, orBerrarcilIl4x ueHTpaM Bcex TLIKoB MoIIIHocrI,I,
npeBocxoAalql4x ypoBeHt 2 o (runut{Hafl olll46Ka onpeAeJIeHI,If qacTor +] ttt^x!1):
Z,OZO; 2,745; 2,776; 2,807; 2,852; 2,892; 3,006; 3,046; 3,095; 3,168; 3,244;
3,446;3,669; 3,716; 3,931; 4,067 . Als erux 16.Iacror MeroAoM AI'IcKperHoro Qypbe-
upeo6pa3oBaHl4fl lrocrpoeH CCM, iloKa3aHHblft Ha pllc. 2, a. ilpaMaKcI'IMaJIbHbIx n!I'
Ka coorBercrBylor paiuqen;renurM 69,2-10,8 a 39,1t0,4 uxlu. Bo uropotvt, 6olee
o6teKrlasHolra uero4e CCM eHqLIcJIeH nyreM ttpsMoro $yple'npeo6pasoeanun c[eKT-
pa, rroKa3aHHoto Ha pac. I , Altfl, AnarasoHa qacror 2,55-4,12 urfq c yqeroM peaJlb-

Hbrx aMrrJrlrryA nr.rKoB. Pesynlrar npHBeAeH Ha pl4c. 2, 6, rp9 TpI'I MaIlcI'IMaJIbHbIx
nrlKa coorBercrByror pacnle;JreHrana69,B+-0,8; l28l-2; 22li-6 r'rrlU. Conocrasrqq
o6e qacru puc. i, BI,IAHM, llro sHatIeHHe pacqelJleuza Avo:69,5-t0,8 MKfIr HaH-

6onee 4ocroBepHo: oHo coorBeTcTByer MaKcIaMaJIbHoMy nI'IKy co cropoHbl HI'I3KI'IX
qacror Ha pltc. 2, a u raKxe MaKcr{MaJrbHoMy co cropoHbl BbICoKHx qacror-Ha p[c.
2, 6 (pasniur.Ie B ypoBHe IxyMoB AJIfl BbIcoKI.{x (Huerux) qacror na o6onx CCM o6yc'
floBJIeHo pa3flaqueM MeroAoB llx nruuoleuua).

3Haqesue Avo:69,5 uxlu oqeHl 6r[sro K paculeflJlemuro 67,7 uxlq, I{3Becr-

HoMy I,I3 AonJIepoBCKI4x I43MepeHuft. OAuaxo oTfluq[e ua l,B urrlq npenOcxoAl{T

o[ru6ry olpeAeJIeHI{R Avo Ia rpe6yer I,lcroJIKoBaHHr.
Cne4yer oTMeTI{Tb raKxe HaJllrque npocroro .tluuefigoro orHolxeHl{r MexAy

rpeMfl ocHoBHbrMLI 1I{KaMLI Ha pl{c. 2,6:22113*12812x2 Avo, xoropoe raKxe MoxeT
cBliAereJrbcrBoBarb o peaJlbHocrl{ ocHoBHoro pacuIerIJIeHHq 69,5 vrrlq.
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Puc. 2, <Cnexrp crer(rpa) NroulHocrH (cnexrp pacx{elJrerrHfl uac.ror)
a - Nn[ qacror l6 ocHoBHblx nI{I(oB Ha puc. I 6es yqera ux aMnrrrryAbr; 6 - alrcucrelslrir uero4ou $ypse-npeo6pasonauua cpeAHero CM (puc. 1) B Auana3oHe qacror 2,bb-4,12 Mfrl. fJo roprr3orrrary _ 3HaqeHU, pac_trlenreHufl av; no nepruxalu - I(BaApar lapuouuuecxoi'r aMnrnryAbl F B orHocrirerbrrblx eAxltrL(ax; urptrxoBa,
ilHtrHfl - ypoBeHb 3HaquMocrtr 30

3ax.lrcqeuue

- Tpoer<paTlge yMeHbueH,e MorqHocrr.r b'-ocqu,n,rau,ii flpKocrr4 no Harxr.rM Ha-
6nro4euuau 1984 r. no cpaBHeHrzro c aHa,[orr.r{HbrMH 4urnsrn, 1gB3 ;. tsi;p;A';
MoxeT- 6url o6yc,roB;leHo BJIt4flHHeM 3eMHorl arMoc$epbr no cJreAyloqr4M npr4qpr-
HaM. tr4sMepeHufl AByx ce3oHoB cAe,'raHbr npr4 Har4,rryq.e,i ,posprquocrrz aruo"qepsr
14 

-vMeIII4 cxoAHbre cpeAHeKBaAparur{Hr,re Snyr<ryaqzu LI rl U ),p (-3,g .10:r' tr
3,0'10-' cooTBercrBeuuo). flpeacraB,Ilflercfl cyx{ecrBeHHbrM TaKxe or,rruq}ie cpeA-

y' v, uxlu,
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Heto pacqeflJreHr.lfl qacror Avo:$9,5 MKIU or 3HaqeHLItl -68 iiar<fq, noJIyq€HHoTo

HaMI.I paHee no AaHHbIM 1983 r. 14 CoBnaAarclqelo B npeAe,'Iax-orxH6OK c67,7 uxfq
B AorrJrepoBCKr4x H3MepeHuflx [3]. BoeuoxHo, qro Il3MeHeHueCM, noJlyqeHHbIx HaMI'I

e 1983-1984 rr., oTpaxaer peaJlbHble u3MeHeHIzf cneKrpa S-uuuyrHslx aKycru-
qecKgx ocrlHJIJIsUI4il ConsUa,- sa6;trcAaeurtx no t!,ryr<ryaUl'lf x flpKocrl'{ (reiltnepa-

rypu) Soroc$epn 14 cBfl3aHHbrx, HarrpuMep, c ll-neruun uI,IKJIoM corue'IHoll ax-
TI{BHOCTI.I.

OAHo us Bo3Mo)KHbIx o6tscgesnfi Moxer cocrofrb n e$Sexre MoAy,'IflUI'IH aKyc-

TLIqecKI4x 5*-ocqu,n,ns\LI\L tilolailbHbIMIl I(oJIe6aHHnMI'I (g-MoAaMI'I), B qaCrHocrI'I

Kore6aHr.rflMu c nepuoAou 160'. Iloc.neAuine LIHorAa o6uapyxuealor cHJIbHbIfI B0*-
o6eprou (on Hara6o.nee cllJrbHo BbIpax{eH, HanpIaMep, B MoAyJIflIluu !Iacrorbl cJIeAo-

BaHr{s xpontocsepublx BCTIrIIIIeT ua Connqe: B0m'nepIaoA AJI^s^.BCnbII]ieK ropa3Ao

6o;ree cnntuo ntipaxes [9], qeu repuoA 160ln) . Ilep_uo4 -80* orilerltlBo BI'IAeH

raKxe n qilQQepeuupraJrbHbrx r.{3MepeHnrx flpKocrt{ Co,'tuqa,.. BbITIoJIHeHHbIx HaMH

(oco6eHuo'n Airr",* 1984 r.) tan*e c IIoMoxIbIo Qoro4uo4noft MarpHIlbI [10]. I{ac-

rora Mo,nyJIflqI4I4 c srLIM neprloAoM v:(80';-',-rOB,3 ltxlU, ?1, AaJIee, HMeeM:

v/3:69,4-rrlrlq, qto oqeHt 6,r[sxo K pacu{enJlenuro 68 ltrlq co6crBeHHblx aKycrI'I-

ilecKlzx t<one6anvtfi,Co.nsua I4 coBnaAaer co 3HarleHl'leu 69,5-F-0,8 NlKltt s a3MepeHI'Iflx

1984 r.
ilpo6,reir.ty r.no6antsstx 5'-ocqunlsUtzfi He,nrsq ctlurarb peuleuuoii. 06 erou

roeoprr Haltr.r Ha6,rrcAeHr.rr 5'-Q"tynryaqrzil npxocrpt u oco6enuo pe3yJlbrarbl Ha-

6,rrrcleuuft aKycrl,tqecKiax 5*-ocql.i.n nrlluit cxopocru QorocQepn (creneuil l:9, 
.1 , 2,

3), nrtno,rHeusste aHt,Io-I{cIIaHcxoii rpylnoii t'tcc.le4oBareJleii s 1977-1984 rr.
[3]. Cor.iracuo grHM AaHHbrM cfieKrp p-MoA He noKa3brBaer cyxlecrBeHHblx zapuagufr'
oT toAa K toAy; B To )Ke BpeMs paCnpeAeJIeHLIe AHcKpeTHbIx rIaCrOr e CM UI6XO

cotJracyercg c reoperl4qecKltMa MoAeJIflMLI Co,ruUa. Ha6nrcAesaf p-MoA..[3] ro-
Boprr B no,'It'3y ,3oree r.ny6oxoii (Ao 0,30-0,33 Rg,) xounexrzeuofi soHH

u '6o.nee ultsxoio coAepxaHl.lfl rflxe,rlblx 3JIeMeHroB (2x0,004), r{eM B craH-

,qaprnori MoAeJrrz. B uacruocru, MHorue reoperllqecKue pa6oru oKa3blBalorcq
HecocrofreJrbHblMl,I npt4 paccMorpeHl,tE I{acrorHblx pacqennev'uit Avr,a.i Atro,rl

Avr,o (uuneKcbl CoorBeTCTByloT CTeleHH p-MoA), a raKxe Hx saBlzcuMocreft or nO'

psAna'n. A"ropo, [3] no4uepr<r.iBaror, r{ro HH oAHa rz3 coBpeMeHHbIx r,to4eleii Co,ruqa
He COtJIaCyeTCfl C I{x Ha6IIoAeHLInML{; He noMoraeT [i yrler BxyTpeHHero MarH]'IT-

Horo noJrr r.r/ unu arzQ$y3r,roHHoro nepeMerI4BaHLIn BeulecrBa. Or.luque Hait.{,euHoro

3Aecb cpeAHero pacqerrJreHuq Avo=69,5 rvrxlu or BeJILIqHHbI 67,7 iuxlt{, a3aectHofi
lI3 HBMepeHIztl .nyuenofi CKOpoCrI,t, MoxeT 6lrrl o6yc.roBJleHo^reM' rITo B AaHHsIX
na6.nrolesuii aprocrlu 1984 i. A6MI4HI4poBa,li.{ Apyrue, qena e l9B3 r., p-uo4u. C.ne-

AoBareJIbHo , Bapvla\vw ua6,lto,U,aeuOro CleKTpa MouIHoCTI4 OCIII,'UIIUUIi flpKoCTI'I

QoroC$epu ttoryr 6rtrt pealsHbIMH I4 CBr3aHHIIMII, BO3MoxHO, c 11-.reruuM rll'IK-

,rrorra, A,rq 6o,ree oAHosHaqHoro oTBeTa, oAHaKo, ueo6xoAunau 4anruetlurwe rua6nto'

ACHHfl.
Aaropst 6naro4apHtr A. E. Cenepnotty sa 6onlxloil HHrepec x pa6ore !I noA-

AepxKy Ha6nrcAeHuft c Qoro4raoquoll uarpuqefi.
Anpear 1987 r.
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vAK 522.2

AIJIAHATH T{ECKHE CI,ICTEMbI
H3 AByX 3EPKAJI

CO COEP14T{ECKI,IM |JIABFIbIM 3EPKAJIOM

I'. M. llonos

Paccnorpeuu cucreN'rbr r.r3 AByx 30pKilr'I, Hrrerculue cQeplruecxoe ru'IaBHoe sepxa,'ro. .[,ault
Qoprrynr,r ll ra6,ruqtt A,'rq napaNterpoB cHCTer\,r. l]oxagaHo, qro Bo3NIo)KHbt cucreMbt c orttoclITeJIb'
Hr,r,r, ornepcrrrerr 1 : 1,1 npu 4uauterpe orBepc'r'illt Ao 500 NIrl li ro,'Iel\I 3peuuq 4o 0,5-4' npu
Mau'IOll 3I{CqellTpHCI-iTeTe BTOpI'iqHOlO 3epKa,'la.

TWO.MIRROR APLANATIC SYSTEMS WITH SPHERICAL PRIMARY MIRROR,
by G. A4. Popou.- Two-mirror systems rvith spherical primary are disclssed. Expressions
and tables for parrmeters of these systems are given. It is shown possibility to get systems
withthespeedaboutF/l,l anddiameterof primaryupto500jmm.Thefieldolthesesystems
may be about 0,5-4o and small eccentricity of the secondary mirror.

Passrirue acrpoQrz3r.rqecr(l4x r]cc,,reAoBaHr1fi c vcno,rb3oBaHlleM Aa,'IeKofi yJIb-
rpa$uo,reroBofi (Ao I-1000 A) o6,'racru cneKrpa rpe6yer npl{MeHeHIlfl r{ucro 3ep-
KaJIbHbtx cr.ICTeM, [ocKo,'IbKy npe,IloM,Irflror-qlre Marepl4a,rbl TaM npaKTHqecKH He-

npo3paqHbr. Kpoir.le roro, rroKpbi"tr4tl B o1lracrn I<1200 A o6,ranaror HLI3KHMIz or-
pa)I{arcur.rMr.r cBoiicTBaMH, rro3roMy Heue,lecoo6pa3Ho rrpirMeHflTb cl4cTeMbl, L{MeIo-

UlHe 6oJree r{eM ABa orpaxeHHr. Hau6o,ree npocrbre B r.r3roroBJIeHI4LI clICTeMbI I'I3

AByx sepKaJr coAepxar no r(pariHeri Mepe oAHo csepnqecKoe 3epKaJIo, Apyroe 3epKa-
JIO AO,IT>XHO I{MeTb TaKXe TeXHO,'rOruI{HyrO QUrypy,
Hanpi4Mep Qoprury BorHyroro sJrJrHlcolrAa BpaueHr4fl
c He6oabur{M 3r(c[eHTpr]cr.rTeroM. Kax roxasaJra IIpaK-
TI,IKa, AOBOAKa BOTHyTO|O SJIJIZIICOIZAa He Bbr3brBaeT
3arpyAHeHHfi, panHo KaK r.r ero KoHrpoJrb. IIoAo6sue
crzcreMbr (annauarauecKue cucreMbr (puc. 1) us 4ayx
3epKaJr) 6sr,ru orxpr,rrsr MarcyroeuM Il] Ha 6a3e reo-
puu a6eppaqflft rperbero nopsAr<a, Ho .u,eraJrbHo He
paccMaTpI4BaJIIICb, IZ BO3MOXHOCTH 3THX CIZCTeM He
HSyqeHbr.

Mu paccvrorplrM 3rH cacreMbr 6o.nee no4po6so, ue orpaHHqHBaflcb p$yJrbrara-
MI{, Koropbre Aaer reoprzfl a6eppauurl rperbero nopflAKa, a paccMorpr{M LIx B 06-
JIaCTV peaJrbHErx noJrerl 3peHr.rf r.r anepTyp; 6yAer noxasaHo, qTo Bo3MoxHbr BecbMa
cBeroclr,IrbHbIe cl4cTeMbr 6o,rruoro Ar.raMerpa, nepcneKTr.rBHbre AJrfl KocMHqecKLIx
npu6opoB. CserocLUIr,HbIe ci.rcreMbl nogo6Horo runa MotyT 6rrrr npuueHeHbl It B

Kar{ecrBe KaMep cleKrporpa+oB. By4ena paccMarp}rBarb roJrbKo ci.rcreMbr, pa6o-
TarouILIe B napaJIJIeJrbHoM nyirKe nyueri ('r. e. npe4rraer - B 6ecroHeuHocru).

l. Meroguxa pacqera

Pacqer cr4creMbr (puc. 1) cocrour rz3 AByx orarroB: 1) onpe4e;reHr.rr npeABapLIreJIb-
HbIx 3HaqeHuil xoHcrpyKrHBHbrx o/'reMeHToB iz 2) yrouueHr{fl floryqeHHbrx 3HarIeHLIfi
c rroMoulblo onruMll3l4pyroqefi nporpaMMrrr nn6o lo roqHbrM $opuy,nan. B Harueft
vrouorpaSaN [21 nonyveubr BbrpaxeHilr, AJtfl, paAnycoB KplrBrasHbr rr, r2 tprl BepruH-
Hax H oKcueHrpacureroe e! u ef, 3epKaJr y npora3BoJrbHofi crizrMarra,{ecKoil c[IcreMbl
I.Is AByx 3epKaJr (cna. puc. 1):

,. 2f 'd . t2s'd-,-L'1 /'+s,' 'x f,+s, ld,
^r , ,2s'd2(l-4c1)at t-I1f,+s1:l-,

-2 ' , 4(s'+1,)d +2J!_li'!,!!. (3)L2 t -rl, 
--+ 
{ L dp-r ]I- si +Zp,

IIpHr{eM nepxnuii 3HaK orHoct4rcfl r( npe4QoxanrHbrM cHCreMaM, HLI>KHLIfi - K 3a-

Qoxanturnt. 3Aecr f', s', d - coorBeTCTBeHHo aKBr.rBaJIeHTHoe QoKycHoe paccroq-

Pr.rc. I

(1)

(2)
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HI{e cucreMbl , ga1trlfr. orpe3oK (paccroruue or BepmI4HbI nocJleAHero BepI(a,'Ia Ao
uso6paxeunn) u paccrorHne MexAy BeprrII'IHaMi'I 3epKaJI; c1 - roeQQl4ql,teHr KoMbI

rperrero nopa4xa. 3auerialt, qTo A,'tLIHa 69' narua KoMbI B HaKJIoHHoM nyqKe B IIJIoC-

xocru f aycca cBflsaHa c q npu1nuxeHHblM BbIpaxeHI'IeM

6g'=al n Az acj' , (4)

r,qe A - orHocHTeJIbHoe orBepcrlre clrcreMbr, o - yroJl napaJIJIeJIbHolo nyrlKa ry-
qeft c orirur{ecroft ocuo. Hanpuir,rep, AJrs KJlaccuqecrofi c?tcreMbl I'r3 AByx sepKaJI,
uueloqeii napa6o.nuuecKoe tJraBHoe SepKaJro, cr:71 s, Ailfl afiilaqaruqecroli clICTe-

uu (r<oua zcnpaBJreHa) cr:0. !,ln cucreubr, r.rMeloulefi cQepuuecKoe uIaBHoe 3ep-

B (5)-(7) flo-npexHeMy nepxnufi 3HaK orHocl.{rcfl K npe4Qoxa.ulHblM cl{creMaM,

Huxrlrafi'- x aa6oxant-Hsru. B npe4Qora,rlHElx cficreMax d ]IMeer AeftcrBHreIb-
HOC 3HAIICHI,IC, CCJIH, KAK OI{CBI{ATTO US (7),

s'-/'>0. (B)

Ilocxolrxy s'>0 u l'>0 " 
cplcreMax c 4eficreureJlbHblM uso6paxenreM, ro ue (B)

cJleAyer, qro B 3roM cflyqae zaguuft. orpe3oK IIpeBL'Iuaer QorycHoe paccrof HI.Ie cuc-
TeMbr, a 3To ogHaqaer, r{To pagMepbr BToplrqHoro 3epKaJIa npeBblrl]a}or pasrrleprt (Ar'r-

auerp) IJIaBHoro. B sa$ora.nlHrix cucr-ertaax no4xopeHHoe BblpaxeHu.e B (7) acer4a
IIoJIoxHTeJIbHoe lI Bo3MoxHbI cHCTeMst c.nrc6stlrn 3Har{eHHflMI'I s' uf' ' a TaKxe Hx

BTopI4qHoe 3epKaJIo MoxeT 6srrs xax MeHblIe, TaK I{ 6oJItrue rJIaBHoro 3epKaJIa no

AI{aMeTpy. Paccuorp alt cHaq aJIa saQora,rl uue cHcTeMbI'

2. 3aSoxa;lbHble cl{creMbl

Ilocro.ilrry B auraHarr.rqecKprx cHcreMax r.{CnpaBJre}rbr (no xpairueft uepe e
rrepBoM npu6nuxeurau) cQepzuecrax a6epparyfl H KoMa, cyqecrBeHHylo poJlb B
orpaHxrIeHI4I4 pa3peixaloqeft cu.nrr MoryT I.Irparb roJIbKo KpI'lBI'I3Ha noJIfl It acrl4r-
MarlrBM. Cornacuo Illaapuurulray [3] $oxyclr 6ecr<oueqHo roHKHx acrl'IrMarl{-
qecKr.ix [yr{KoB pacrioJro>xeHsr na c$epuuecKLIx noBepxHocrsx c.. paAI'IycaMI'I KpaBI{3-

nr,r R- u".Q", r,qe R- - paAl{yc KpHBII3HbI cQepu, Ha roropofi HaxoAtlrcfl $oxycrr
Mepr.IAr{oHa,'rbHblx aCTI4tMarHqeCKI4x nyr{KoB, R, - coOrnercrnylOUiafi paALIyC KpH-

sHiHH cqeptr, ua xoropofi HaxoAflrcfl Soxycsl catt{rraJlbHblx 6ecKoHer{Ho roHKI'Ix

ryrrKoB. !..na an.nauaru.recNoft npe4Qoxa,tr,uoit u saQoxa.nluofi cl'rcreu co1;lacHo

ilirrpurrrlay [3] R- u R, onpene,narorcfl rpocrbrMu Sopuynarral{ (l':l)
R *:-112 (D'+2C'),

R,:-ll2D"

Kalro, el:Q, orKyAa

- I (l'T s')'
wL- 4 L 8s,d2

B annasatuqecxofi c?rcreMe dr:O, nogroMy us (5) uaxoauu
4z:(s, qf,)sl2s,,

orKyAa

d:-V 1'75ry1.

(5)

(6)

(7',|

(e)

(10)

rAe

Pa4uyc cSepu Rp sa Noropoft o6pasyercx MLIHLIMaJIbHOe IlflrHo pacceflHI{fl, oII-

pe.I,eJIfl eTCfl BbIpaxeHLIeM

R,:_112(D,+C,).
IIpu erou paccroflHufl Qoxycon 6ecxosequo roHKI'ix
oilp eAer'I fl IOTCfl LI3BeCTHbIMI'I Bblp a)Xe HH fl M ll

x,n=g'12 Q*,
xr-g2l2R r.
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nyqKoB or IIJIocKocri'i laYcca

(1 2)
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rAe A - paccroflHr,re il3o6paxeHr.rfl or orrrr{r{ecrofi octa B [JIocKocrH f aycca. Actur-
Marl{qecKafl pasHocrb Lx*, , onpeAeJrflerca Sopnry.noft

Av -a2 ( t 
- 

t1
^en, s - l- \R; 3;/ (1 4)

Acrnrraar[sM I,rclpaBJIeH, ecJII{ Ltc,n, r:0 LrJtr4 Rn:Rs; oAHaKo I.re (9) u (10) ncno,
IITO 9TO yCJIOBLIe flpLIBOAI,IT X rpe60rannt0 c':0, uil*l

d:9
qro HeBo3MoxHo, nocKoabKy B cncreMax r{3 AByx sepKaJr BcerAa d<0. flpuirrennn
BbrpaxeHprfl (l), (3), (7), (9)-(14), tun comasunu ra6nuqy, xapaKrepllsyloutylo
csoficrea saQoxa.nrusrx aililanarwqecKlrx crlcreM e o6nacrfi a6eppaulEr? rperbero
ropflAKa (ra6.,1. 1) npra l':1. B ra6n.l npIlBeAeHbI: s', 11, 12, d,6E;a (orHbureuue
,{,uaMerpa uraBHoro, r. e. nepBoro tlo xoAy ayqa, 3epKaJIa K AlraMerpy BTopI,ItIHoro
seprana) i Lx*,r. Beruur.rurr ry'r2, d1 s' , Lx,r, sAsHbr B eAl4ur{qax Qorycuoro pac-
cronura f'.

I
I
3
4
5
6
'.7

8
I

l0
1l
t2
l3
tr4

15
16
t7
1B

19
90
2r
:22

:23
:24
"25

0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1,0
I,l
1,2
1,3
1,4

-4,69042
-3,4641
-2,94392
-2,64575
-2,44949
-2, 30940

-2 ,20389

-2,12t32
-2, 0548

-2,0
-1 ,95402

-1 ,91485

-1 ,88108

-1,85164
-l,82574
- I , 80278

-1,78227
- I , 76383

-t,74718
-t,73205
-r,71825
-1,70561
- I , 69398

- I , 68325

-t,67332

0,14021
0, 25359
0,35728
0 ,45560
0,5505i
0, 64308
0,73395
0, 82355
0,91216
1,0
1,08721
1, 1739

1,26017
I ,34607
1,43168
I,51702
1,60214
I ,68706
1 ,77 tgt
1 ,8564 1

I ,94087
2,02522
2, 10946

2,19361
2,27767

-2,57973
-2,07846
-1,91355
- 1 , 85203

-t,837t2
-1,84752
-1,87331
-1 ,90919

-1,9521
-2,0
-2,0517
-2,1063
-2,t6324
-2,22t97
-2,28218
-2,34361
-2 ,40606

-2,46937
-2,53341
-2, 59808

-2, 6633
_, 7090

-2,79507
-2 , 86153

-2,9283t

0,42884
0,31699
0,25713
0,21878
0,19184
0,17176
0,15618
0,14372
0, 13352

0, 125

0 ,11778
0,11159
0,10621
0,10149
0, 09732
0,09361
0, 09029
0, 08729
0, 08458
0,08211
0,07985
0,07778
0,07587
0,074 r
0,07247

-10,0
-5,0
-3,33
-2,5
-2,0
-1 ,667

-1,428
-t,25
-l,1l
-l,o
-0,909
-0,833
-0,770
-0,7 L4

-0, 667

-0, 625

-0,588
-0,556
-0,526
-0,5
-0,476
-0,454
-0,435
-0,4t7
-0,4

-0 , 00173

-0, 00077

-0, 00049

-0, 00036

-0, 00029

-0, 00024

-0, 00021

-0 , 00018

-0 , 0001 7

-0,00015
-0,00014
-0 , 000 l3

-0,00012
-0 , 0001 I

-0,0001 
1

-0, 0001 0

-0 , 00010

-0, 00009

-0, 00009

-0,00009
-0, 00008

-0,00008
-0, 00008

-0, 00008

-0, 00007

,5
,6
,7

1,8
1,9
2,0
2,1
,9
o,
qA

2,5

B ra6.rr. 1 s' Megqerca or 0,l ao2,5 c uaroM 0,l. tr4s ra6n. I crelyer, qro paAayc
.11 r(puBi.I3Hbr raaBHoto 3epKaJra MoHoToHHo yMeHbuaeTcrl no a6cortoruofi se,'Iu,{zue
c pocroM s', pa4uyc KpLIBHsHbi BTopuirHoto 3epKaJra MoHoroHHo Bo3pacraer; pac-
croflHlle MexAy BeptrlLIHaMI,t 3epKaJr Mr.rHr.rMaJrbHo npn s'-0,5. Ouenu4Ho raKxe,
uro Qoryc pacnorox{eH BHyrpr.r cucreMbr, nocKo,'rbKy ldl>s'. Bropuuuoe 3epKaJro
BCroAy rlvreer Sopnry BorHyroro 3,'r,'rIzncor.{Aa, gKCueHTpr{cr.rrer Koropoto MoHoro}rHo
yMeHbrxaercn npv yBe/'Iur{eHr.rfl s', 4ocrurafl BecbMa MaJIbrx snaqeuufi (e?r<O,1),
qro o6.[erqaer r43roroB,'reHr.ie 14 KoHrpo,'rb BToprzrrHoro 3epKaJra. KoeS$liqueur a
B nepBoM npu6.rnxeHrzH onpeAe,[fler orHorueHHe AHaMerpa rJraBHoro BepKa.rra K

Ai4aMerpy BToprir{Horo AJrr oceBoto nyqKa ;lyueft; orMerr.rM, rrro cr MeHfleTCfl or

-10 Ao - I nplr yBeJrr4qeHl.{u s' or 0, I no I , npurreM B oKpecrHocrLt s'x 1 no,ryu arcr-
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cfl Her.{HTepecHbre cl4cTeMbr, y KoTopbrx Al4aMerpbr rJraBHoro LI BTopr.IqHoro sepKaJI
oAHHaKoBbr, a QoKyc cHCTeMbr coBrraAaer c QoKycoM rJraBHoro 3epKaaa. B ra6n. I
AaHbr raKxe sHaqeHr.rf acrr.irMarlrqecxofi pasuocTv Lx,,,,. lpu ro:0,0087 paa. 3a-
MeTIzM, qro npu s':1 ueuseTctr Btlr, clicTeMbr: npu s'ql BTopHr{Hoe 3epKa,'ro MeHb-
rrre rJraBHoro rro AuaMerpy, a npu s';1 oHo npeBocxoAllr ero (puc. 2). B sa$oxanr-
Hbrx clicreMax, KaK yKa3brBaer Maxcyron [4], uoNno rroMecruTb s6nweu Qoxyca

l,{aBHoro SepKa,'Ia IlJIocKoe 3epKaao I,I TeM caMbIM
zs6exars 3KpaHLipoBaHHfl nyqKa, BxoAflrqero B cH-
cTeMy, BTOpI4rrHr,rM BOrHyTbrM 3epKaJrOM. 3aVerul.r,
qro KpLIBI43na 1/R, rroJrr B crzcreMax yMeHbrxaeTCfl
c yBerurleHLreM s' lr Aocrr4taer HyJIeBoro 3Ha-
I{CHHfl IPLI S,-2,15, r. C. IIOJIC CTAHOB]'1TCfl IIJIoC-
r(r,rM npH cpaBHIITeJrbHo ue6o,rr,uron acrr.rrMaru3-
Me.,Acrl4rMarI4qecxa.f pa3Hocrb Lx,n, r, Kar{ BHAHo
us ra6n.1, cHaua,na AoBo,rbHo 6ucrpo yMeHbrxaeTcrr
cyBeJIi,rqeHHeM s', 3areM ocraercfl npaKTuqecKu no-
crossHori (rpu s')l ,2) u aozolt uo ue6onruroii. Ta-
NIzu o6pasolr , Mailafl r(pHBLI3Ha no,ra (u,ru Aaxe n.rlo-
cr<oe nole), He6o,rlu.lori acrl4 rMari.r3M u6larotpunt-

Hafl l;tfr Li3roroBJIeHI4a Qopua 3epKaJr (cQepuuecxoe rJraBHoe Lr o,'r,'rrzrcor4Aa.irbHoe
BTopHr{Hoe c BecbMa MaJIbIM oKCIreHTpHcurerou) flB,.rrflrorcfl rto,roxr.rTeJrbHbtMH ord'It4-
qHTe,rbHbIMLI csoficrsai\4ra cHCTeMbr, uso6paxeuuofi ua puc. 2, u ert no4o6Hux.
Pasyueercr, 3TLI BbIBoArr 6asupyrcrcl ua npu6nr4xeHHbrx Qopuy,,rax r.i Heo6xo,u,l.rm
pacqer xo,4a nyueli qepe3 cl4creMy c yTor{HeHHbrMr.i napaMerpaMr.r AJrrr orIeHr(H BJrHfl-
nua a66eppaqHtl ertcurtlx nopsAr(on ua uso6pax<eHHe. C eroii ue/'rbro Mbr onrHMH-
BLIpoBa,'IH ua 3BM Hel(oropbre cl4creMbr uz ra6n. I n nocrpoulil4 Lrrfl Hr4x ToqeqHbre
AHarpaMMbI; npH oroM Qopua r,,raBHoro 3epr(aJra ocraJracb cQepuuecxorl. Koucrpyx-
THBHbIe aJIeMeHTbr onrr{MLI3I4poBaHHbrx cucreM AaHbr B ra6n.2. Bce cucreuu HMe}or

T a6tuta 2

Puc. 2

I
2

4

5

-1471,95
-1027,4
-940,5_852, B

-832, 05

176, 05

452,77
625, 0

1005,5
1174 , t2

-948, I
-869,2

-1072,2
-1352, B

-t486,2

0,259647
0 , I 34043
0 ,10797
0,07955
0,072637

a cc

-1,11
-0, 769

o,454

-0, 384

_76

-325
-650

@

@

0,015
0,023
0, 025

0,021
0, 020

150

450

650
1 100

I 300

0,13
0, 06
0, 05
0, 05
0, 05

l' :500 inrr; ll: 1 : 1, I I

l':500 MM npu Al4aMerpe rJraBHoro 3epKaJra 450 uu, T. e. BecbMa cBerocLIJIL,HbI
(A:l: l,l). B "ra6t.2 6'- pasuep nrrHa HarlMeHbruero paccerHr4fl na ocu,6i -aHaJlorl4qHblii pasuep AJrfl yrJra \onfl 2 or-1o, R - paAuyc Kpr.{BI4sHbI no.rs.3a-
MerI.IM, qTo IIoJreBbIe a6eppauul4 Bblcrxr4x nopflAl(oB Be,'IHrc.{, rrogroMy KpaBH3Ha
no.rrg 1/R He coBnaAaer co 3HaqeHVtlMrl, BbrqHC,'reHHbrMI4 tro npu6,'tuxeuusru Sopuy-
nau Illaapu:runilb1a.,[,,rr ncex cHCreM pa3x{ep nrrHa Ha]zMeHL,uero pacceflHHq Ha
ocl4 BecbMa ua,r (ue 6o,nee 0,025 uu), uro yKasbrBaer Ha MaJrocrb cQepuuecNoft a6ep-
pa\wfi Bbicrxl4x nopflAKoB. Bue ocu aleppa\uLt 6ucrpo pacryr, oco6eHuo B cucre-
lraxMarcyroea (clr. puc. l); B HoBbrx crzcreMax (cu. puc.2) ouu 3Hal{urerbHoMeHb-
ure. KpuerzsHa rroJrfl B HoBbrx cr4creMax BecbMa Maila, JrH6o paBHa uy,rrrc (cna. ru6n.2).
3auerzu, qro B cacreMax c MeHbtuHMH cBerocH,yrorl u SoxycHbrM paccroflHlleM
MoxHo noryrluTt, 66,rluee ro,'re3Hoe no/'Ie 3peHrzfl. Onr,trusrft 3K3eMnr'Iflp ct4creMbl,
roAo6sorl npeAcTaBJreusor? Ha pwc. 2, 6rrn ycleurHo r.r3roroB,/reH B MacrepcKllx
Kpnucxoii acrpoQusr.ruecroft o6cepBaropr.rH (puc. 3). Cr-rcrema npeAHa3HaqeHa
AJIrI cBerocrrJlbHoro cneKTporpaQa u uuee'r urocKoe nore speuuq. Ee xonc,pyKTI4B-
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4,,u,

Puc. 3

I{bIe sJreMeHT[,r TaKOBbr (n uu):
rr: -166,4i rz:236,7; D:Sb; d:-300;
e?:0; eZ:0,0709; l':100; s':260;
,4:1 : l,B.

vro,r nong 2 a:4". 3aepr.cr.rNaocrb pa3MepoB 6i nrtHa pacceflHr.rfl or o AaHa Hapuc. 3 (cn"rloutuaa xpuaaa),

. 3. llpel$oxa,nuHbre c[creMbr

,,, I3l:y"1pu npe4soxarrbHbrx cr{creM co cQepzuecK,M uraBHbrrra sepra.uou (pnc.+, noryqarcrcfl H3 npr..rBeAeHHbrx Bbrrxe $opnayn npu s'>1. B ornuque or saQoia.nr_
r{blx c}IcreM oHIz HMeIOT BblnyKJroe uraBHOe 3epKaJro r{ BorHyToe rroprauHoe. I4x
:rgfi.tY_Ilry-.1lrpyrorcs ia6.n.3 (l':l). B ra6n. B seng,r|rHH ,r, ir,i,-i;, n-^-,L x*, , AaHbr B eAr.rHr.rqax Soxycuoro paccroflHr{fl f, cucreuu.

/

tnl s

I
z

3

4

5

6
7

I
I

10

1l
12

13

14

15

l6
t7
1B

0 ,907485
0,973329
I ,02353
1,06322
I ,09545
1,12217
I,14470
1, t6398
l, i8065
t,19523
I ,20808
1,21950
1,22971
1,23890
1,24722
t,25478
1,26168
1,26801

1,06121

1,24394
I,42t79
I ,59662
t,76945
1 ,94086
2 ,1 1t26
2,28088
2,44991
2,61847
2,78665
2,95453
3,122t5
3,28956
3, 45680
3, 62388
3,79083
3, 95766

-0,31762*0,43800

-0,56294
-0, 691 09

-0, 82 t 58

-0,95384
-1,0875
-1,2222
-1,3578
-t,4940
-t ,6309

-1 ,7683

-l ,9061

-2,0442
-2,1826
-2,3213*2,4603

-2,5994

-0,05027
-0, 040952

-0, 33524

-_0,027489

-0,022497
-0,0t8303
-0, 014733

-0,011657
-0, 00898 I

-0, 006631

-0 , 004551

-0, 002698

-0 , 001 036
0, 000463
0,001821
0, 003058
0, 004 I 89

0, 005226

0, 588

0, 526

0,476
0,435
0, 400
0,370
0,345
0, 323
0, 303

0, 286
0,270
0,256
0,244
0, 233
n ,9,
0,21 3
0,204
0,196

-0,764
-0,788*0,812

-0,835
-0, 857

-0,878
-0, Bg7

-0,915
-0,932
-0,949
-0,964
-0,978
-0,991
-l,o
-l,016
-1,027
-1,038
-1,043

-0, 000037

-0 , 000031

-0, 000026

-0,000022
-0 , 00001 B

-0, 000015

-0 , 000012

-0,000009_.0, 000007

-.0, 000005

-0,000004
-0, 000002

-0, 000001

0,0
0, 000002
0,,00003
0, 000004

0, 000004

1,7
1,9
2,1
2,3
2,5
2,7
2,9
3,1
3,3
3,5
o, /
3,9
4,1
4,3
4,5
4,7
4,9
5,1

\4s ra6n.3 c.ne4yer, r{ro c yBerzrreH,eM s' aospacraer paccroaH,e MexAy 3ep-
Na,'IaMI4, yBe,'Illql'IBalorcfl 3HaqeHlifl paAaycoB r1, r2 Kpyt}r43HbI 3epI{aJI, MoHoroHHo
yBeflllrlt4Balorcfl 3Har{eHut elu Lxru,sr npoxoAfl rlepe3 Hyflb npu s'-4,2 (ero ns-
BecrHafl cprcreMa Eoyaua r.r3 AByx rouqeHrpuuecxrzx c$eprzuecxux sepxan). or-
HoIreHHe c[, AI'IaMeTpa lJIaBHoro 3epKa,'Ia K AaaMerpy BToparlHoro, yMeHbrxaeTCfl
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c pocroM S', uTo CBuAereJlbcrnyer o6 yBeflurIeHI'IH AI'IaMerpa BTopI4qHoro 3epKaJIa

IrpI.{ HeLIgMeHHoM AI.laMeTpe D r,ranuolo 3epKaJIa. 3aueTuna, qTo xoTf BToplaqHoe

sepxa;ro npu 14s'q4,2 uwee.r Sopiury cnJrrocHyroro cQepou4a, Ho 3l{cqeHrprlcHreT
erO 6,ruSOK K HyJIlo, a noTOMy OTK,'IoHeHH.I Or c$epu He3HaqI'lTeJIbHbl Iz TpyAHOCTH

H3toroBJIeHLIfl JlerKonpeoAonzur,l. llpu s'24,2 BropHI{Hoe 3epKaJIo llMeer Qop*y
BO|HyTOTO SJrJruircor.rAa c BecbMa MaJrbrM 3KCqeHTDI.ICHTeTOM; I43TOTOBJIeHIZe Ia KOHT-

po.,rr no4o6Hblx 3epKarl He rBnrrorc, 
t?:|ffi-fl; *c; X,?*'yr;frt+Ar?1ffi#f
u€, HexeJII.{ eaQora.nsHstx cHCTeM, pac-
cMoTpeHHbIx BbIIrle, a ux noJIe3HOe no,'Ie co-
orBercTBeHHo 6o,nsrue.

Han6onturufi uHrepec Alttr npal(rI'I-
KL HMeIOT CI.{CTeMbl, napaMeTpbl KoropElx
pacloJloxeHr,I e ra6r. 2 eHue cucreMbr
Eoyena (Hanpuuep, 4-13), HMelourue Bor-
HyTOe 3epKaJIo MeHb[Iero AHaMerpa, Hexe-
Jrrl cLICreMa Boyeua. Hanousl'tu, qro Bec'

sepKaaa npottopul1oHa,reu xy6y ero AHa-
Merpa (npll coxpaneHuu no4o6nr). lloero-
My I.I Bec sceii onruxu 6y4er 3Har{l4re,'IbHo
MeHbue. Cucreusr Moryr saiiru npHMeHe-

\
4

HHe B cBerocllJlbHblx cner<rporpaQax.
Ilpune4err,r npr.rMep noAo6uori clrcreMbr, onrLlMt43llposaHuoli Ha 3BM c noMou{b}o

cneqraa.nluoli nporpaurrau (pasrraeplr 4aHsl n uru):

rr:100,0; rr:225,14; D:60; f' :84;

d.:-130,22; e1:0; e!:-0,00625; s':300; R=-84. Vror no'rs 2o: B"' 3asr-
crrMocrb pasruepa 6io narua HaLIMeHbIIIero pacceaHHfl or o ..LaHa Ha pluj' 3 urpl{-
xosoir xpuroft.'BeC6o.rrtruoro (nropizunoro) sepxa;ra s aroil cHCreMe s 2 c ruulul.rnt
pasa MeHbIIIe, HexeJIL{ B 3KBI'IBaJleHrsofi cucre-tvte Eoysua.^ Anrop rpr{3HareJleuM. 6. Ilonosoti u B. K. flpoxo$leny 3a npocMorp pyKonu-
cr.r !I qeHHbIe yl(a3aHl'If .
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