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MATHHTHbIE IETJII,I C TOKOM B OKPECTHOCTI II0-BCIIBIIIIEK

fonacrox, M.E. OrxprB.lI. A6pauenro, C.If.

Hcnonl3oBaxbl xadarcAexrg noJlHoro Bexropa MarH[THoro [orc, BUr.IHcreHHHe no HHM BeprxxarrbHge
roxtt x }lo-$rnbMLl AByx axrrBHHx od.nacrefi (Ao). no 3THM naHHbrM H3yqa;racb cBs3b BcnHEeqHHx H
apnoxxynbHux y3JIOD C Ilo-OO.nOXXaUr, 3rIeXTp[qecxHMH TOXaMH H MaTHHTHb|MH noJrgM{. ycraxogleno,
qro ySrH BcnHtrex cBr3anu MexAy co6otr HJu c y3roM eroxxyna MarHHTHbtMr{ nerrrnwy,, no xoropLrM
Texlrr roxH. caMHe xoporxHe [errH co€AHHgor xax6oaee ,pxue EcrrHrneqHHe yirbr. 6oree xopofiHe
nerJrx B 6oarueR creneHx 3arIoJIHeHH ToxoM. Mecra, rAe cxoArrcs MarH[THHe nerJl[ c roxoM (xax c6lrlxnx, Tax H c Bech{a yAarletrnHx )ruacrxoB Ao) xapaxrep[3yrorcr Haroorbnen BcnH[eqHoft axrrB-
Hocrblo. cAeraHo SaxJIPqeHre, qro llcroqnrxoM aHeprxlt Bcnbrflrxfl rilrr,erclo6qrtfi SHeprergqecxrtr 3anacAo' npeAroxe'a AHHaMHqecxag uoAenr Bc[HIlr(H, ocHoBaHHa, Ha nepepacnpeAeJreHH, ToxoB B clcreMe
IIOAHHMaIoEHXC' nerelb H xoHIIeHTpaIIHH Toxa B neTJIe C MIHHMaTIbHOfi CXopOcTbp nOAbeMa.

MAGNETIC LOOPS WITH THE CURRENT IN THE VICINITY OF II*.FLARES, Dy
V'l'Abramznko, S.I. Gopasyuk and M.B. ogir'T\e observations of rhe total vector of the magnetic field and
comprted by thern vertical currcnts as well as llo-films of tvzo active regions (AR) were used in rhis aiicle. According
to these data lhe flarc and flocculus knots' relations with the llo-fibrils, electric curents and magrretic fields has been
investigated' It has been stated, that the knots of flares are either interconnected with each other, or with t1e flocculus
knot by the magnetic lops bearing the currents. The shortest lmps curnect rhe brightest knots. The shorter the loop
the more fully it is filled with the current. The place of convergence of magnetic roops wirrr current (as from close sofrqn rather remote distances in the AR) are characterized by the moct po*"rhrl fl"rr 

""tivity. 
It has bean concluded, that

the source of flarc energy is the total energy store of the AR. Herc a iynamical model of a flare is suggested, based on
current re-distribution in the system of ascending loops and a concentration of current in a loop wiih the minimum
ascent velocity.

L. Bneqeune

MHoroqncaeHHHe Ha6nroAeHHr H, B nepByn oqepeAb Il], noxara.rrH, qro HcrorrHr,t_
KoM SHepI'HH BcnbIIIreK flBrflercfl MarHHTHoe none. BcnbIIIIKH Bo3HHKaror B Mecrax
60aumnx rpa.qHeHTOB MaTHHTHOTO nonq Il] H CHJrbHbrx enercpHqecKHx roKoB [2, 3].Kpoue roro, BcnbIItrKe npeA,ecrByer nor{BJreH,e HoBoro MarHHTHoro noroKa B or(-pecrHocrH TOfi qacrH aKTHBHOfi o6nacrH (AO), rae oHa npoHcxorlut 14,51. B raxsxMecrax Ha6npAaercr BparqeHHe nna3Mbr [6, 7]. Bosuoxnu 4ne pa3HoBHAHocrH Bcnbr_[ex [8]' oAHa csq3aHa c H3MeHeHHflvtH notrfl[pr.r BpauIeHrH nJra3Mbr H MarHHTHbrx rpy-6or. orra 6anxe K ToqKe 3peHHr, pa3BHBaeMofi AlrseHou H KapnKBHcroM [g]. BropanpasHorlHAHOCTb 60nbltre coorBercrByer npeAcraBJreHH.aM O TOKOBb{X Caosx [10].

B Il l, l2] 6uao ycranoBneHo BruaHHe HanpaBnexr4.E grreKTpr,rqecxoro roKayta Ha-
3MHccHrc, i HM€HHo: npeHMyr{ecrBeHHoe pacnonoxeHHe y3noB BC[HrueK B Mecrax cTOKOM, HanpaBneHHbIM BB€px; OHH, r(aK npaBHnO, flpqe ,n npOAOnxHTeJTbHee, qeM y3_,bI B MECTAX C TOKOM, HANPABJTEHHbIM BHH3. HT,ICAO BCNb[ffEK B AO CBfl3AHO 

' 
C,',L-HeHHeM rno6arbHoro 3reKTpHrrecKoro roKa Ao [12]. IlocaeaHHe pe3yrbrarH [oALrep_

KHBAIOT BA)KHYtr) PONb SNEKTPHI{ECKHX TOXOB B rrPOqECCAX O6PA3OBAHH'A BCI6IIIIKH,



llepnOnava1bHuf, HCTOqHHK BcnbllueunOfi OneprHH, COTJIaCHO na6lpAennci"{ [10'

131, nixoanrcfl B6nH3H BeprrrgH MarHHrHHx nereJlb. ll.nornocrs 3reKrpgqecxoro ToKa

B MarHHTHbrx [eTJIr{x y6uuaer C BbICOTOtr 6uCrpee, qeM MarHHTHufi nOrOx, BbIt{HCJIeH-

HHtr B nOTeHqHaJrbnOu npra6anxeHHH, n 6Oaee BblCOxHe neTJIH cTaHOBgTCg 6lnXe x

nOreHrIHaJIbHbIM [4]. 3rO c6oraercrByer pe3yJIbraraM Il5, l6l O cOBr4qeHUH MopQo-

Jlotvl:g xopoHanbHHx cTpyxTyp, HadnroAaeMHx B MflrKoM peHTreHe, c MaTHHTHbIMH

noJl-f MIn, BHqHCJIeHHHMH B nOTeHIIHaJIbH oM npH6nH xeic.ur',

Hs urapoxoro Ha6opa flBJreHr{fi, conpoBoxAaloulHx BcnHuIKy, rpyAHO BbIAeJIHTb

uraBHHe. 3Aecr MH npoAonxaeM Hat{aroe B [E, 12, 14, 17, 181 H3yI{eHHe cB.fl3H Mex-

AyHd-Picn]6lIIIKaMH,SIeKTpilr{ecKI,tMHToKaMH,MarHHTHbIMnoneMHneTeJIbHbIMH
grpyKTypaMH c uenbp noHcKa BaxHefiIxHx npoqeccoB, oTBeTcTBeHHHX 3a no'BJIeHHe

BCNbIIIIKH.

2. ,(auuue H pe3ynbrarbl HadnroAeHufi

B naueu pacnopcxeHHH 6HnH Ha6rpAeHHs noJlHoro BeKTOpa MaTHHTHOTo noIIfl\t

Ho-$uauuu IByx AO: 8-14.06.1969 r. s 21-26.10.1968 r. onHcaHHe Ha6npAeHHfi

MarHHrHbrx noJreff, Hx o6pa6orxr H caMl,lx AO npxregeHu s [19-211, a Ho-$utaMOB -
..llZ, lTl.,qaHHHe o cocraBJIflloIIIHx BeKTopa MarHHTHoro noJI'R H 6unr HcnpaBneHbl 3a

sapQexr nPoeKIIHH.- 
ito ,ra6r,oAeH,.flM nonepeqHoro ,,OJrq 6urra su.{}rcJreHbt SneKTpHqecKHe T.KH.

MeToAHKa BbrqHCJreHHfl H3JrOxeHa al?zl. HapzAy, c 3THM MH nocTpoHnH xapTbl oTHO-

rxeHHfi BepTHKaUIbHOfi COCTaBnflIOuIefi n}]rrfl,HzKnonepeqHoFl H1'Ouu [peACTaBnffK'T

H3MeHeHHe yrna THaKnoHa ngrl.ff H OrHOcnrenbHO HOpMaJIH K nOBepxHOCrH COlnqa'

Ilpur'aep raKnx Kapr npHBeAeH Ha pnc. I '
paccuorpenHe Kapr oTHorueHHfi HJHlno BceM AH'M Ha6nloAeHHf, O6enx AO nora-

3itJr6, qTO cApa OCHoBHbIx H [OIuHuHCrsa MSJIKHX nflTeH JIexaT B SOHax C y< 45o, r'e'

B Mecrax C nOJIeM, 6lugxHl,,r K BepTHKaJIbHOMy. HexOrOpue MeJIKHe nflTHa (d < 5")

OKa3aJrHCb B O6naCT.fx C Y> 45o, BeporTHO, OTO pe3ynbTaT HSAOCTaTOqHOTS pa3pe-

peHr,r.c MarHHTOrpaMM (3",5X6",7). EOAuuas qagTb nOn]rTeHH Kp]mHbIx APflAA MeJIXHX

n_cTeH npHxoA.fTcrd Ha 3oHbr c Y > 45o, T.e. B MecTa npeHMyqecTBeHHo HaKJIoHHblx

flOnefi. IlOlyvennair 3AeCb KapTIaHa pagnpeAeneHHs nOJIfl B TSHH H nOJIyTeHH n'flTeH B

qenoM cornacyerc A c az3l.
Ha sCe KapTH yrngB HaKJIOHa ngnt 6HnH HaHeCeHH nOJIOXeHHq ySnOB BCnH1neK H

Saoxxy.nOa. HCCaeAOsaJIHCb Bce xaApH, KOTOpHe nO BpeMeHH 6anxe BCSpO COST-

BeTCTBOBaJII 3anl,tcn nOJIr{, r,l 6pa1uCs Te CO6HTHT{, KOTOpHe HaXOAHJIHCb B npeAenax

MarHHTOrpaMMH. Bcero 6uao paccMoTpeHo 166 BCnbIItreqHHx y3nOB n 7?7 ysnoB

@loxryaoa c flpKocrbro 1,3-1,8 (no orHoItreHHN) K HeBo3M)ruIeHHOfi xpoMocoepe). Mbl

npOBenH A,trarlri3nx paCrrOnOxeHH, OTHOCHTeJIbHO yrna HaxJIOHanonc' [IpH 3TOM BCe

Ha6nnAaBUHect B O6enx AO CO6urs s 6wna pa3AeneHbl nO .gpKOCTH Ha 4 xnagga' K

l-My KnaCCy Mbr OTHeCJTH CaMHe ,pKHe BC1bIIIIKH (6alna Sbl, xO Z-v.y - MeHee 'flpKne

(6atnaSn), x 3-r,ay - caMble cJra6b{e (6aan Sfl I{, HaxoHeIL K 4-My - Qloxryabl' Ll}tcro

co6brrHfi B KaxAoM KJracce 6ulo npunxro 3a 100x, H Ha pHc. 2 npune4ena Aons rex

CO6btTHfi, KOTOpbIe OKa3iIJIHCb B MeCTax IIpeHMyuIeCTBeHHO HaKJI9HH6TO ngnq (Y>

45o). pnc. 2. noxaeusaer, qro naa6oJree flpKHe co6trTuq t6ana Sbl qaqe Bcero (npnMep-

HO q 75X cnyqaeB) npHxoAtTC;1 Ha O6naCTLr,TAe upe66naAaeT TOpHSOHTaJIbHOe ngne'

c yrrenuurengeM .apKocTn Aonn co6bITHI? B MecTax [peIrMyI{ecTBeHHO HaKJIOHHOTO

noan y6ueae-f a Anfl Snoxxy;ron oHa cocTaBJIfleTnpHMepHo36X. 3ro osHaqaeT, qTO

@nOKKynb{ qaqe BCerO pag116narapTgfl B OOnaCT.sx 6OJIee BepTHKanbHOrO nqn51' nOC-

neAHee HaxoAHTCfl B COrnacHH c [24]'
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PHc. z.'Aorn BcnHtuex tt tpaoxxy.nrxux y3noB B Mecrax nper-

MyqecTBeHHo Ha(roHHoro no nA : \ 7 15o (lH zl H | <l)

Yroa naxaoHa Orpaxaer cTpyKrypy MarHHrHOro nonf, AO. ECal ornleqbc,I or
Aeriurefi, To B o6qeM 6onee BepTHKaJrbHoe nore npl{ ApyrHx paBHblx yCJIOBHTX

(AIHHH neTJrH, Ha[prxeHHOCTH) COOTBeTCTByeT 6olee BHCoKHM neTJItM H Hao6opoT

(CBfl3b nereJIbHblx cTpylcryp C MaTHHTHbIM noJIeM H3)nr1ntr"o HaMH panee [18])' Iloaro-
My, ecnH MexAy BCrIbIItreqHbIMIl y3JIaMH cylqecTByeT cBq3b nocpeAcrBoM MaTHHTHHX

neTeJrb, TO pe3ynbTaT pHC. 2 nOxagunaeT, qTO 6Oaee .EpKHe y3JIH COeAI'|HeHH 6onee

HH3I(HMH NETJIqMH.
gro6u ydeAHTbcfl B HaJTHqHH flerenbHofi cBflsr MexAy y3naMH BcnHueK, HIIMI{ 6bln

npoBeAeH aHarH3 H6-SutruuoB o6eHx AO. Cpean BcriHller{Hblx y3JIoB, notBJIflBItrHxcfl

npaKTEqecxH oAHoBpeMeHHo, MH y|cKaJIn BoSMOXHHe cB93H MeXAy IIHMH nocpeAcT-

BOM BOJTOKHa, npHqeM yqHTbIBanHcb H TaKHe cBr3H, KOrAa Ha ApyroM KOHIIe BoJIoKHa

pacnoJrararrc.s He BcflbrgeqHbrfi, a $noKKynbHHf, y3en. no KapTaM BepTIrKaJIbHoro

MaTHHTHOTo noJls MbI OflpeAentnll 3HaK noJIfl B MecTax pacnonoxeHH' y3JIOB BCnH-

1nex H rAep eloxxyaoo, cBs3aHHbtx c y3noM BcnbIIIIKH nocpeAcrBoM BoJroKHa. [Io rap-
TaM BepTHKaJrbHoro 3neKTpr{qecKoro ToKa ycTaHaBJII{BaJICt 3HaK TOKa B 3THX MecTax.

OXagaAOCu, qTO 3HaKH rrorrar, TOKa B MeCTaX nOJIO:reHH, y3nOB, COeAHHeHHbIx BOJIOK-

HaMH, KaK npaB1no, npOTuBOnOJIOxHbI. B rex neun6r6x Clyqar{x, (OrAa nO Ha-Qnnb-

MaM HeJrba, 6u.no o6napyxHTb BoJroKHa H3-3a 6nH3ocrH y3JIoB Apyr K Apyry, Ho oHH

pacnonaranHcb B MecTax npoTHBonoJloxHoro noilf,Yt npoTHBonoloxHoro ToKa' MbI

TOxe flOrIar:UIH HaIHqHe MexAy HHMH peaJIbHOf, CBfl3H nOCpeACTBOM MaTHHTHOfi

neTJIH. C yuerOrr STHX CnyqaeB BOJIOKOiTHHe CBfl3H Ha6nlOAaJIIrCb HaMH y 65t BCnH-

ItreqHHx y3noB. B 35t ySnoB BcnbrEeK He yAanOCb HaAexHo ycraHoBHTb cB.fl3H noc-
peAcrBoM BonoKHa H3-3a Hr3KOrO Kar{ecrBa H3o6paxeH}tfi'

Tor Qaxr, qro ygnH BcnbII[eK, coeAHHeHHbIe BoJtoKHoM Apyr c ApyroM HnH c $noK-
KynoM. HaxoAflTcfl B MarHHTHbtx noJrflx pa3Horo 3HaKa, roBopHT O6 Ux cBfl36 noc-

peAcTBoM MarHHTrrHx [eTeJrb. A nussaeHHLr y HUX TeHAeHqHf, pacnonararbcs B

MecTax c npoTHBOnOJIOXHbIM SHaKOM TOKa flBJIfleTcfl BecKHM AOBOAOM B nonb3y TOrO',

qro no 3THM MaTHHTHbIM Tpy6KaM Teqer aneKTpHqe{KHR TOK'

KaK npaBHnO, MeCTO BCnbIIUeqHoro y3na coeAHHteTct c pasHbIMH yr{agrKaMu AO'

paCnOnOxeHHHMH B O6IaCTtx ppOTHBO1OJIOXHOTO SHaKa nonf,, neTJLMn paAHOfi

Arnrr. Ilpu arOU BHqBHTIOCb, r{TO CaMbIe 51pK6e y3JIbI COeAXHJilTOTC'I CaMHMH XOpOTKH-

MH nerJr.f,Mr,t (nOprAKa pa3Mepa ysJla BCnH1SKH). COrnacHO tl8l, sdnnAu HyneBofi ItYtHuId

Ma1HHTHOTO ngn;1 HaU6OneeiOpOTKue neTrrvt.sBJIsrOTCfl n nan6oree H'3KHMll' BuCOra

6
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PHc. 3. HSMeHeHHe cpeAHefi no o6eru A,O nnorxocrr BeprxxaJrbHoro roxa, or6ece6Hofi x eAHH[qHoR
xa[psxeHHocrfi EeprrxaJrb]to* cocraBrsroqen nons <jzlHz> B 3aBHc[fMocrlr or Beprr{xaJlbHofi cocraD-
,rroqen nots Hr.BepntxarrbHLtMH oTp€xaMH noxa3aHo cpeAHexBaapaTHqHoe oTx.noHeHHe

Hx paBHa npl'tMepHo ?-4Juc. ru, 3auernu, r{To BblcoTbr MarHHTHbrx nereJrb cBr3bl-
BaIoqHx y3JIH BcnbIuIeK, Mor)rr AocrHrarb Aec.srKoB THceq KHJroMerpos n8l. Ha ocHo-
BaHUH [poBeAeHHoro aHaJlnoa MoxHo 3axJrror{HTb, .rro nar,l6oaee ,plfie BcnbrrueqHble
ySrH coeAHH.lilIorcc @MbIMH KoporKHMH H caMbrMh HI3KHMH [erJrf,MH. B calruae ca-
MbIx AnHHHbIx neTeJIb (nop,AKa pa3Mepa Ao) Ha ApyroM Hx KoHIIe ySen BcnbIItrKH HJIH
Saoxryl, KaK npaBHJro, orclrrcrByer.

Becr nar na6lpAareabHbrf, MarepuaJr noxiliar, qro caMbrMH AorroxHByE{MH H
nan6oaee BcnHueqHo.npoA)[(rrBHbrMruBJr.rprc, Te yrracrxn AO, ryaa ni pasnxx
Mecr ee, rax c 6auaxrx, TaK H c BecbMa yAaneHHblx (rop.sAKa pa3MepoB Ao), Cxba.ercs
MaTHHTHH€ nerJrr{, SanOnHeHHbre roxoM. Tarne ycrofiunnue oqarH, KaK npaBHnO, 3a-
HHMaDT cpaBHHTeJIbHo 6olruyo nnoqaAb, oxBarbrBa.B o6lacrr c cHrrbHHMn roKaMH
Bcrper{HHx HanpaBneHHf,. ClegorareJlbno, B Mecrax ycrofirruBHx oqaroB cxoAsrcfl
MATHIITHHE NETJIX, B KAx(AOfi H3 I(OTOPbIX TOK MOXET HMETb CBOE HANPABJIEHHE.

Hrax. uu ycraHoBrnn, qro no MaTHHTHbTM nerJrrM, cBrgHBaxlqltM y3nbr BcnbrrrreK,
BeposrHo, TeK)m ureKTpuqecKHe roKE. Ha lporne sorocQepu roKH xBasHCTarrHOHap-
Hbr H BaMxH)rru [25].

Aaaee MH nocraBuJrH IIeJIbIo BbI.scHHTb, B KaKof, Mepe MarHnrnue rpy6xH 3anon-
HeHH TOKOM. HenOCpe4crBeHHO nO kapraM noJrr H ToKa BHAHO, rtro TaM, rAe npo-
AonbHoe floJre cHJIbHoe (B flsrHax H Hx oKpecrHocrH), flnorHocrb gneKTpHqecKgx ro-
KoB AoBoJIbHo BeJIHxa H npH na6ln4enntx c HauHM pititpeueHueM Moxer AocrHrarb
5'101 AlvJrz. Bgam or ntreH, B Mecrax caa6ux MarHHTHbrx [oneft. naornocrr rora
clrqecrBeHHo HHxe. Ilpanga, 6uaanr H orrrroHeHns, oco6enno B oKpecrHocrn HyJre-
rofi nuuru, rAe npOAOnbHHe rroJrr MOr)rT 6xru gra6xM6, a 3nerCpHr{eCKHe TOKH -AoBonbHo CHJIbHrIMH. fioerouy, qro6x HMerb xapaxrepHcrur(y [norHocrH Toxa, Ko-
Topat He SaBHcerIa 6u or BeJTHqHHH HanprxeHHocrr MarHHTHoro no1rf,, MH BBeJTH
At,r xaxAoa ror.rKH QorocQepu Ao serxqnxy jJHr. ona onpe4eJrfler nJrorHocrb Bep-
TI,IKAIIbHOTO TOKA, OTHECEHH}NO K EAHHHIIC HANP.fl)(EHHOCTH BEPTHKAJIbHOTO rrOII,.,, U
xapakTepH3yer B KaKofi-To Mepe 3anonHeHHocrb MarHHTHbrx nereJrb roxou. Dra
BeJrHrrHHa 6Haa auquclena Ailfl o6eux AO no xaxAofi 3anHcH noJr.fl (Bcero 6u.ro 17.
SanHcefi). llocrolrxy rorrHocrb o[peAeneHnf, nonepeqHof, cocraB.rrfl()qefi noJrq, no
KOTOpOR BHqr{cJr.8erc, BepTHr(anbHa, eocraBrrrlotrl:ts roKa, paBHa npHMepHO 50 I-C, rO
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paccMarpnBaJracb roJIbKo ra qacrb AO, rae H1 > 50 I'c' IIo nanprxeHHocru

BeprHKaJIbHOrO no71c aKrHBHas o6aacrr 6rrna pas4eJleHa Ha 8 3OH: 0-100; 100-200;

200-300; 300-500; 500-1000; 1000-1500; 1500-2000; > 2000 I-c. Aa's KaxAoR 3oHH'

KpoMenepBofi,AnflTOKOB,HanpaBJIeHHblxBBepx'HoTAeJIbHOAITATOKOB',
HanpaBneHHbtx BHI,13, nO O6naCTflNf nOJIt KaxAOfi qOJIqpHOCTH 6uax suqHC'IIeHbI

cpeAHHe no nJrorqaAg 3HarreHr,r, orHorueH1afi <irlH?. Aannue 6uan npe4craBleHH B

3aBBcHMOCTH OT Ha[ptxeHHOCTH BepTHxaJIbHOrO MaTHHTHOTO nOJIfl' Oxa3aIOCu' t{r6

Anflo6eHxAocpeAnreBeJIHqHHbI<jJH,>BHyIpnxaxAoft3oHbIA,IqxaxAoro3HaKa
n}Ita H TOKa HMeDT 6lnsxne 3Har{eHHg. 3rO nOgaOAHJIO HaM BHI{HCIHTb CpeAHHfi XOA

<,1H,>no o6eHM Ao HesasHcHMo oT HanpaBneHHfl ToKa u fiotlfl, Pesyluraru Bblll}lc-

neHHfi npeAcraBneHbr Ha pHc. 3. KaxAas roqxa Ha KpI{BOfr OnpeAeneHa no 6onbuloMy

qHcny Aanrrr*. Ha pnc' 3 suAeH perynflpHHn XOA' KOTOpbIfi noxa3blBaer' qro

yAenbHa, nnOTHOcTb TOxa y6blBaeT C pOCTOM HanpsxeHHOCTH BepTHKiUIbHOTO nOIc

npnMepHo oT 14 A/(KMe.l-c) nPn HarprxeHHocrl,I noJlc 100-200 l-c u npnuepHo Ao

4Al(xMz'fc) npH HanpsxeHHocrH 6oarule 2000 fc'
EcannaypoBHeQorocsepuToxTel{eTBAoJIbMarHnTHbIxrpy6or,To3ano,IHeH-

HocTb ToKoM BHile y Tex neTe,rb, y KoTopblx MeHbIIIe Hanp,xeHHocTb BepTHKaIbHoro

nOAs. A 3TO, Cxgpee BCerO, Te neTJIll, KOTOpHe B OCHOBaHHflx HMeloT 6OaluOfi HaKJIOH

(y > 45o). C yuerOr',r npeAHAyIIIHx pe3ynbTaToB TaKHe neTlfti, BepOflTHO, flBJI'EloTC'fl L

6olee KoporxHMH.

3. flnuauu'recxafl MoAeJrb Bcrlbrlurrr

Ha ocuosaHHr,r HaEHx r 6oaee paHHnx HccJreAoRaHHf, MoxHo BbIAeJIHTb cneAyoIIIHe

nan6onee xapaKTepHbre 
'tRIleHEtfl, 

KOTOpHe cBfl3,tHbl c noflBJIeHHeM BcnHltlKl',l.

l. YSAry BCnbI1geK npHXOATTC, Ha MeCTa HCKJIIOqHTeIbHO CI'rJIbHbtx SneKTpHqeCKHx

roros [2, 3].

2. Bcnuuxe npeA[eCTByeT BbIXoA HoBoro IvlarHHTHOro noToKa B oxpecTHocTH ee

norsnsHnn [4, 51.

3. YSau Bqnbrgex CBr3aHH MexAy CO6Ofi MaTHIiTHHMH neTJItMIl, nO KOTOpHM TeKyT

sJleKTpHqecKHeToKH,npnqeMKKaxAoMyy3nycxoAHTcfl,KaKnpaBl.no,HecKoJIbKo
neTeJrb. Cauue f,pKHe y3JIbI BCnbIItreK COeAItHtIOTCs Han6OJIee HH3KI';MI'; H KOpOTKHMH

neTrrflMH. caMAsKOpoTKaq neTJrs xapaKTepri3yeTct 6OIruefi 3anoJlHeHHocTblo roKoM.

4. MeCra, KyAa CXOA'TC, TOKOBHe neTJ[H Hg pa3Hblx yqaCTKOB AO (xax H3 dnrrgKHx'

TaK H BecbMa yAaneHHbrx), tBJrflroTc.a nan6oaee BcnblEeqHo aKTHBHbIMH.

5.BcnbIUKaJilBJT.,eTcqpe3ynbTaToMnpoqeccoB.npoHcxoA.,ql,txHeBoTAenbHofi
[erJre, a B aKTHBHOa Odtacj.ru B I{€JroM:

a)KaxAHfiySeJIBcnbIItrKucBfl3aHcHcTeMoFneTeJIbcpa3HbIMHM€cTtMHAo;
6) acnUUe.rHafl aKTHBHOCTb TeM BHItre, r{eM 6Olulue BeJII'rr{HHa rnO6aIbHOrO SJIeKT-

pHqecKoro roKa [12].' To*rn, o6pa3oM, HCTOqHHKOM lHeprHH BcnbI[eK tBJI.EeTCs o6ry{fi 3HepreTlrqecKnfi

3anac AO.
npll paCCMOTpeHHH MOAenefi BCnblItreK O6Hr{HO CqHTaJIOCb, qTO AJI}rHa TOxOBbIx

MarHHTHbrx neTeJIb, c I(oTopbIMI.l BcnbIItrKH cBt3:IHbI' OCTaeTcfl nocTo'{HHolt' Ecnu u

ytII,lTHBaIocb.H3MeHeHHeAJIHHHneTeJIb,ToHenpHHHManocbBoBHHMaHHeH3-
MeHeHHe TOXOB B HIIX, I-eOlrerpu.a neTeJIb paCCMaTpHBaJIaCL TOJIbKO C TOqKH 3peHHt

co3AaHu, ycnoBrar, Heo6xoAHMbIx An, nepecoeAHHeHl,tf, MaTHHTHOTo noJL. Ho TaKofi

nOAxOA K O6'Irf,CHeHHK, MexaHH3Ma BCnHItrKH He o6bflCHteT BCerO pa3H6o6pa3ufl aRlre-

HHF, conpoBoxAarcru{x ee. K TOMy x(e Becb npoqecc H3MeHeHHfl SneKTpHqecKHx To-

KOB H MaTHHTHOTo nOJIr{ B xpOMOC$epe H KOpOHe CB-s3brBaJICfl C nepeMel{eHHeM Mar-

HHTHbIX crpyKryp Ha )DoBHe soroc$epu B ropH3oHraJlbHofi nJIOCKOCTH'
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To o6crorreJlbcrBo, qro BcnbulKe npeAruecrByeT BbrxoA HoBoro MarHHTHoro no-
TOKa, H nOrlrqgHHsre 3AeCb HaMI{ pe3ynbrarH roBopcr o ToM, qro BcnbrurKa conpo-BOXAaerc, H3MeHeHHeM AJrHHbr neTeJlb npaKTHqeCKlr so scefi Ao utru, rlo kpar;efi
Mepe, B 3Har{HTeirbHofi qacrH ee.

Paccuorpnu cneAy*,tr{y*, MoAenb. Ao rex nop, noxa MarHHrHaq nerrrs ocraerc.s
HeH3MeHHofi, HHAlmrHBHocrb oneKTprr{ecxoro roHTypa nocrorHHa H oHa He BJrHreT
Ha IrHpKynHpylotrlHft B HeM nocro.eHnufi rox. IIpe4noJroxHM, qro oAHa qacrb MaTHHT-nofi neuu Bo3BHruaercfl HaA $oroc0epofi, a ocHoBaHHs ee HaxoAnrca a 6o.nee uy_6oxnx cJloqx. Mu nprnnuaeM, r{To B oTHx cJrorx HaxoAHTcr Hcror{HHK cropoHHefi
3neKTpoABHxluefi cHJIbr roxoBoft nernn (3AC). Ha6npAeHnfl noxasaJrrl, rrro 3neKTpH-qecKlre ToKH B coaneqHofi arruoc{epe c6aaancnpoBaHbr H B To xe BpeM.E MeHrDTcfl
AoBoJrbHo 6ucrpo l?2,25,261. 3rr Asa o6cro.sreJrbcrBa AaJrH BosMoxHocrb cAenarb
3aKJrAr{eHHe s 125, 261, qro roKr.r a iporocsepe H xpoMocsepe rnasn"ruqro;ip""r.
Ypaanenue, r(oropoe onHcbrBaer roxosHfi KoHT)D CO CTOpOHHefi 3AC U,roxo}'I,uI'-
Ayxrr4BHocruo L n aKrHBHbrM corporHBnenueu R HMeer BHAIZZI

d
u = rR +A(LD. 0)

B cnyuae (KoropHfi Mbr H AonycKaeM) nocrognnofi H oAHopoAHoft sea,qrHbr MarHHr_
HOF npoHHrlaeMocrH lt roKoBOrO xoHTypa H oxpyxaK)Illefi n.uaguu xooQ@uqr.renr
HHAyKrnBHocrn LonpeAenserc, reoMerpnqecxof, xonQr.rrlpaqueft xonrlpa. M'
TaKxe npeAnonaraeM, qro BeJIHqInHa cTopoHHefi 3.AC U ocraeTci{ nocrorHHoF Aaxe Bcnyqae AB[xeHH, ToxoBbrx crpyKTyp (nerenb). EcrecrsenHo cr{HTarb, qTo npH H3Me_
HEHT'H ATIHHbI TOXOBOR NETJIH, T.E. HHAYXTIIBHOCTH I, NPONOPqEOHAJIbHO L YrErug,ErCg
AKTHBHOE CONPOTHBNEHHE NCTJIH R (R = (ROILO)L), TOr4A PEUIEHHC YPABHEHTT, (I)
HMEET BHA

IL = U (LolRi - (U (LolRd - r&i s-$olLdt, (i!) '

Ls, Rsn /s cooraercTBylor SHaqeHH.EM napaMerpoB nernH B HaqaJrrrHoM ee cocror{Hn[
T,E. AO MOMEHTA HAI{AIA ABHXEHH, KOHT)DA.

rlpr xapaxrepHblx BpeMeHax, KorAa HHAwTHBHoe conporHB rrenae Llt3HaqHTeJrbHo
6olrue oM,qecKoro conpor,Bneann R roxoaofi nertu, unn Llt> R u RIL <l/t Gacolnqe aTo BbrflonHrercs), corlacHo (2) TOX B KOHType MeHrerc.E B COOTBeTCTBHH C

I = Io LolL 
(3)

Ha oeHosaHHH BHpaxeH[, (3) Mbr BTAHM, qro B cnyr{ae, KorAa MarHHTHa, nerJ,NOAHHMAETC' H )TBEIHqHBAETC' EC AJT4HA,A, CNEAOBATE'bHO, H HHA)TKTHBHOCTb, TOK BMarHnrHofi nerrre y6uaaer flpo[opqloHanbHo IHAyKTHBHoctu L,HnH AJtHHe nerlvt(HHA)rKTrBHocrb MeHrerc.E nponoprlHoHanbHo AnHHe KoHTypa). B orou Mbr HaxoAHM[oATBepxAeHHe ycrar{oBneHHoro HaMH paHee Qaxra, ,ro 
"-ra.*rrrHbrx nerrr{x roKy6rraaer c Bbrcorofi 6ucrpee, r"r ru.rrrrHbur noro*, H crpyKTypa Hx MarHHTHoronon.R craHoBlrrc.r 6anxe K noreHr{HanbHofi tl4l. C err* nlo-srorl61 TaKxe HaxoAHTo6rscneHre paHee nol1na966rfi pe3ynbrar [221; uro p"""r"r"o ore*rp,r.rec*Hx ro-KOB, nporeKapqHx a Ao aaepx H BHH3, He SaBHCHT Or pir6alanca MaTHHTHHX 1OTOKOB(Aaxe KOrAa nocneAHHf, AOCrHraer 30U). Aeficr"rrerono, pas6aaanc ,-rrrrrr*NOTOKOB CB'3AH C )TXOAOM I{ACTH MATHHTHOIO NOJIfl B COCEAHX)X) HEBO3M)IqCHHYIOaruocQepy HnH Apyfyro Ao. yxoA noroKa cBr3aH c 60arunua nerJrrMr, a B HHX, XaKMH BHAHM Ha ocHoBaHHH BbrpaxeH4a (l), ToK oqeHb vtarr, H oHH f,BJrqrcTcfl rrpaKTH_qecKH nOTeHIIH:UIbHbrMH.

Tenepu [peA[onoxr4M, r{To Mbr [MeeM ABa ToKoBbrx KoHT)Da (ABe nern, c roKoM),r(oropbre napannenbHo noAcoeA,HeHbr x o6rqef, 3AC. Ecar barru ,rs nerenb noAHH-



MaeTcg,T.e')rBelrrqHBaeTcf,ee}rHAyxTHBHocTbrlconpoTHBneH',e,aBTopagocTaeTcg
,"rroa"r*"On, ro 6yAer npqgcxoAlirb nepepagnpeAeneHue rOKa MexA] [€rJIeMHr

roK )MeHbrtraerctr B IIOAHIrMarctrIefic,l neTne (cM' BHpaxeHHe (3)) tr 3a cqeT STOrO yBe-

rnr{HBaerc, B Heno.qBHxHOfi IIeTne o6paTHo nponQprlnoHaJlbno nHA}[ffHBHoMy con-

porHBneHHIo KoHTypoB. B cny{ae, KorAa HHA)TKTHBHOe conporHBJIeHHe noAHHMap-

IqefiCa neTJIH CTaHOBITTCI OqeHb 6OAluHN't, qTO npaKTtlqeCKItM BeCb.ee TOK nepefiAeT B

HenoABHxHyro, ecnH ee conpoTHBJIeHHe AoBoJIbHo Mano (cM. HHXe) YcttQsus Ans
,'nepeKaq*n; roKa H3 oAHOfi nerJII4 B Apyryp cosAarcrcs n Qoroc$epe H, BOsMOxHo,

Hr{xe, tAe a;le HeBeJIHKO (Olrt, onpeAenser r{Hcro paAHaH' KOTOpOe npoxoAl'lr

aneKrpoH npg CBoeM ABH1xeHHH no cngpanH.3a BpeMf, cBO6oAHoro np66era)' Haypor-

He aporocQepbl, rAe onrHqecKat ronlqa paBHa l'(il,&"- 5 npu HanptxeHHocrH nor,{

H = 1000 I-c. CneAosareJrbHo, n i[orocsepe H' Bo3MoxHo' B 6onee rny6oKHx cJloflx

MarHHTHoe none cna6o BJrnser Ha BeJrnqHHy H HanpaBJIeHHe roxa BAoiIb SneKTpH-

r{ecKoro noJrt. n xpor,roc$epe 14 6onee BbrcoKHx cIOtX, rAe IJIOTHOCTb cpeAbl

AocraroqHo Hu3Ka, i nanplxeHHocrb nors s-Ao cpaBHHTenbHo Bblcoxa' npoBo-

AHM,CTb BAOnb MaTHHTHo;o noaa 6y4er npeo6aa4alolqefi ns-3a roro, rlTo (Date >) I

(npn ycaoauu, ttro cocraBJlloqafl sreKrpt'lqecKolo-^n311:-%o"o MarHltrHoro noJls

npnMepHo paBHagocrasrqloqeE nonepeK MarHHTHoro noar @1 - Ei'
TeneprpaccMoTpHMcnyqafirMarHHTHHxneTeJIbcToKoM.PaArnpocrorx

cr{[TaeM, qTo B Har{altnxfi uouenT,BpeMeHH BCe neTrlu HMeDT OAHHaKoBbIe xapaKTe-

pHcTHKH - Io,Lo,Rq.3ro orpaHHr{eHHe He CKa)I(eTC' Ha pe3ynbTaTax paccMoTpeHH'I.

IlpegnoaoxlrM,,qTO B HeKoTopblfi MOMeHT HaqHHaeT noAHHMaTbca fi - l) neTJIfl c noc-

TOflHHOfi CKOpOgTbtO H B TO xe BpeMt OAHa neTJL OCTaeTC, HenOABHxHOfi' TOx, KOTO-

pHR TeqeT B noAHHMaDqeFcr nerJle, onpeAenflercfl BblpaxeHneu (3)' I{acrr rora^

tnoco6nas nepelrn ut i- olt fler ila B HenoaBHxnyo, 6yger

Ni=Io(o -LolL),

a npx (n - l) noAnruanqeficf, nerne

A1=(n-I)/00-LolL).

B nAeaarnoM cn)ruae 6xcrporo noAbeMa neTeJIb, KOrIa LolL < I H Becb Tox cnoco6eH

nepeTeqb HS.qBgxyqetrCfi neTrII,l B HenOABHxnyn, O6qnfi TOK B HenOABHxHOfi neTJIe

oocTaBnT

In=Io+ N=nIo (4)

Mu suAhr,{, rrTo npH napannenb}IoM noAcoeArHeHHH TOKOBbIX MaTHHTHHX neTeJIb K

o6qefi 3AC s nAeaainou cryqae Becb ToK noAnnuanqnxc., nereJlb KoHIIeHTpHpyeTc'9

B HenOABHxHOfi neTrle. On panen Cy}tr\{e TOKOB BCex neTerlb paCCMaTpIrBaeuOfi CUC-

reuu. Sror npoqecc nepepacnpeAeJleHHs ToKoB ocTaeTc., B cHrle s AJ[.a neTenb, noA-

HHMap4{xc" c po",,,n,n 
"*opoc,,',. 

B pesylurare nJIoTHocTb ToKa B HenoABltxHofi

neTJIe )rBerIHqHBaeTCg. KOrAa OHa AOCTHrner Onpe4blennOfi BeJIlltIHHbI' a HMeHHo

TaKOfi, KOrAa TOKOBaf, CKOpOCTb 3neKTpOHOB CpaBHrBaeTCt C TenJIOBOfi, O6pa3yeTgt

ABofiHofi cnofi t281. Q6pasoaanne ero c nau6oaruefi BepoflrHocrbp nponcxoAllr B

o6nacr6 MHHHMaJrbHofi nJrorHocrH, T.e. B Beprn6He irerJrH. AsoftHofi crofi o1a3blBaer-

Cfl HeycrofirrnBHM, BSJIeACTBHS qer6 npOHCxOAI'tT pa3pblB 3neKTpHqeCKOfi Llertr, qTO

[puBoAHT K BspbIBy CaOs [28]. Xapaxrep B:tpHBa OnpeAen'eTct B OcHoBHOM HHA)1K-

,rn"rrocroro z n conporgBJreHgeM R qenn. Ilpoqecc B3pbIBa EpOAOnxaeTcs Ao Tex

nop, nOKa OHeprHr TOKa, 3anaceHHat B BHAe MaTHHTHOR SHeprHH, ne 6yAer u3paoxo-

AOBaHa. 3neprre, Bbl,qeneHHaf, B ABOfiHOM C'JIOe, paBHa

W=r/zW. (5)
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3ra aneprue pacxoAyercfl B ocHoBHoM Ha ycxopeHne qacrHr{ (}roHoB H 3neKTpoHoB)
[28]. IIo Mepe B3auMo4erlcraua sap.axeHHbrx qacrxrl c HnxenexaulrrM BerrlecrBoM
SHepI'Hfl Hx pacxoAyeTc, Ha HafpeB nJla3Mbr H ee H3nyr{eHHe.

Ilo4craalrr BblpaxeHne (4) B (5), MH HaxoAHM, rrro B HAeaJrbHoM cnyqae aHeprHs,
B'IAEJIEHHA' NPH B3PHBC AgOftHOTO CJIO'T B HENOABHXHOft NCTAC, PABHA

W =1/z nzWi .

3ro supaxeHue [oKa3HBaer, qro aHeprHr, BbrAeneHHafl npn B3pHBe, nprMo nponop_
rrHoHaJrbHa KBaApary r{HcJra }ryacrByroqHx B npoqecce nereaa. ltrax, np, 

"sp"r"eABofiHoro cno.fl B HenoABHxHott uttn MeAJreHHo noAHrMarcr{eficr nerab o*rei.n,BbrAeJrrercr reu 6oaurue, qeM MHoroqrclennefi cucreMa oAHoBpeMeHHo noAHHMaro-q.txc.fl nereJrb. 3anac roKoBofi aHeprHH pacxoAyercn reu 6ucrpee, qeM Kopoqe rrerag(MeHb[re HHAyKrriBHocrb), B Koropof, o6pasyercn 4aoftnof, clofr.
B pealunofi KaprHHe, BeporrHo, He Moxer 6uru no.raoro nepereKaH6, ToKa H3ABHx)[rIHxcr{ nerenb B HenoABHXnyO. oAnaxo MoxHo )rrBepxAarb, qro npeAno-xennuf, HaMH MeXaHH3M XOHrreHTparrHn roxa B nerne c ,rrn,r.ur"nor 

"*oioilo,onoAbeMa Moxer crarb BecbMa eSSexrnaHbIM npH noAbeMe cHcreMH nereJrb na Coln-qe' 3ro oAHH H3 Bo3Moxnblx MexaHH3MoB, xoropuft o6rgcH.f,er )rqacrHe npaxrHr.recK,scefi Ao B noJilBreHI'lH BcnbIItrKH. Bogt*loxnu raxxe MexaH[gMH, ocHoBaHHbre Ha cy-IqecrBoBaHHH TOKOBbIX CnOeB, C KOTOpbIMH CBs3aHO nepecoeAnHeHr,re cgroBbrx ,rHHHfill0l. Ha ory Bo3MoxHocrb )[(asHBaKrr H Harun HccneAoBaHul [g].rlpnnocuu 6aaro4apnocrs H.H. IUeasxnxof, 3a noMorrlb n o@opruaen,H p,cyHxoB.
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yAK527.75t98

O HAKJIOHHbIX ItrTPI,IXAX B CTIEKTPAJIbHOII JII{HI'IU IIA'

B AKTI{BHbIX OEJIACTflX HA ArICKE COJIHIIA

JI.f. KaPraluona

H3MeprrHcb ryqeBbre cxopocTH H rpaAHeHTbl IyqeBHX CXOPOCTeR R 270 HaX',OHHbIX X HanpaBJIeHHb

AHCnepcI{H rtrTplrxax H HeXOTOpHX ApyrHx cnexTPaJrbflblx AeTaJIrx B JIHHHH Ho a axftrnxux odIaCrCX Na

AHCXe conHrla. ofrpeAenrnocb noJloxeHue XaxAoR AeTaIr OTHOCHTeIbHO TOHI(Ofi CTpyxTypH,xpoMo-

coepH H iPoroc$ePu.
noxa3aHo, qTo B noAaBJrgpqeM qgcrle cJllrqaeB, HaxJIOHHHe tr1pyxH O6pa'ryrorcn B6JIeACTBIe AH$$e-

peHrlHanbHLrx .qBnxeHHfi BeqeCTBa B pa3JIHqHHX Toqxax ToHxoCTpyxTyPHbIx 3JIeMeHToB xpoMoc'pepH THna

neTeJlb HI11 CHCT9M neTeJIb n xaf.npAaprCc nPeHMyqeCTseUHO 861rfi3$ XOHqOB arnx O6paSOsaxHfi Eonb-

;}[p;r; e o6pasoaaxux HaI(JIoHHblx ttlrpnxoB HrPalor BcrpeqHHe AB1axeHH, BeqecrBa B coceAHyx 3JIe-

MeHTaX TOHXOfi CTpyxTypbl xpoMocaDepu. EoIbEHHCTBO HaXJIOHHHX IITPHXOB Ha6JrpaaeTcs Bo BcnHtreqHo

axrHBHHx o6racrrx, qro dbic6sercf, pocroM n)nreBHx cxopocrefi H rpaAHeHToB cxopocren B AeraJlex

ToHxof, crpyxrypH B cBr3H co EcnHtrxaMH'

ON THE INCLINED FEATURES IN THE IIO SPECTRAL LINE IN THE ACTIVE REGIONS

ON THE SOLAR DISI! by L.G. Kartashovr. Th" odi"l velocities and their gradients were measured in 270

inclined and some other qPectral features in H61 line in the active regions on the solar disk' The locarion of each feature

has been determined with respect to the fine stmcture of chromosphere'

It is shown, that inclinedipectral features have been mainly formed due to a differenrial matter motion in different

sites of loops or a loop systems. The investigated features are mainly observed on the footpoints of loops' An

important role in the formatiqrs of the inclined features is being played by the opposing matter motions in the adjacent

fine structure elements of 
"nro-orpn"r". 

Most of inclined featires are ol'sewed in lhe flare active regions' that can be

possibly explained by the increase of velocities and their gradients caused by the flare activity'

Breqenne

oAnofi H3 npo6neM conHeqHoE aKTT,|BHOCTH flB.rflercfl H3y'qeHHe crpyKTypH Mar-

HHTHHX Tpy6OK B axTHBHOf, O6AaCrn, nOHHMaHHfl BCerO MHOrOO6pa3H'r npOqeCCOB B

HHX npoHcxoAc[lHx. B grou nJIaHe 6olr,uoe 3HaqeHHe HMeeT BCeCTOpoHIIee HccJIe-

AOBaHHS ABH1SHHfr B ne'IeJlbHblx O6pa36BaHurx xpOMOCQepHux BOJIOKOH H npoTy6e-

paHqeB, B apoqHHx BOJroKHax pa3BHBaalqHxcfl aKTHBHbIX O6nacTefi H BoJIoKoHI{ax'

OCO6Oe MeCTO 3aHHMaDT HCCJIeAOBaHI'|fl nO BHflBJIeHHIO Cnr'tp:rnbHofi CTpyKTypbl' a

TaKxe BpaqeHHq Boxp)rr cBoerl ocH corlHeqHHx MaTHHTHHX O6paSoBaIF.y.lt' oAnnlr ug

CBHAeTenbCTB C)ruIegTBOBaHHrd STHX flBJIeHHfi B aTMOCQepe COAnUa CTIHTaeTC'g IIpH-

C)rTCTBHe B COJIHeT{Hblx CTIeKTpaJIbHHX JIHHH'X XapaXTepHbIx AeTaJIefi' HMePIIIHX BHA

rurpHxoB, pacnonoxeHHHx noA yTJIOM K HanpaBneHnp AHcnepcHH' cneKTpa'IbHHe

O6pa3OBaHH.R AaHHOTO THna npHHnTO Ha3HBaTb HaKJIOHHbIMH IIIrpnxaMH [1-41' IIpu-

MepH HaKJIoHHoro IxrpHxa R JftlHHYt Ho noxa3an Ha pHc' l' a'

OAHaKO HaKJrOHHbre IuTpHxH B C[eKTpaJIbHOP. tt$rfltnvt MOr)rT O6pa3OBaTbCR H nO npn-

qHHe AHQQepeHqHiurbHbri ganxenun BeulecrBa B arMoc$epe conHua. [1o trlnennrc pn-

Aa aBTopoB IrMeHHO AHooepeHIIHaJIbHbIe ABHXeHHfl ,ilBttflic'Tcfl ocHoBHofi npHqHHOtr

o6pa3oBaHHfl HaxJroHHblx CneKTpanbHHX IXrpHxoB [5-9]. 3Aect TaKxe npHBOAnTC'fl

apryMeHTH B nonb3y TaKofi Tor.IKH 3peHHq. IIpn erou BbItBJIfll'OTCfl HaH6onee xapaK-

,"p*rr" MecTa o6pa3oBaHr,tq cneKTpaJIbHbIX HaKJIOHHbIX IXTpHXoB B JII',IHHH Ho ornocn-

TeJIbHocTpyKTypHxpoMocoepHaKTHBHof,o6lacrn.AnalnupyeTcflxapalcepnyqe-
BHx cKopocrela n rpipueHToB cKopocren B orHx H HeKOTOpbtx ApyrHx cneKTpaJIbHbIx

Aeranflx (prc. l).
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PHc. t' npHMepH HaxJro,Hhrx H xBa3rHaKJroHHHx cn€krpaJrbHbrx AeraJrefi E,uHHn Hs,
t - HaxJIolrHLlR cnexrPaJrhHHft [ITpHx (HIII); 6 - poMdoBrAHHR cneKTpaJrb6brfi 1nTpgx (p[I); a -Hax'oHHat cHcreMa ltrTplrxoB (tlCtll); r - napa urpHxoB (]Il[); 4 - PIII, coe4nxrroqxgcf oAHHM xoHrIoM cMeJrxofi n6pofi
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i. Ha6rrcqeunx

Ha6noAenns npOBoAHrHCb Ha KopoHorpaQe KI'-2 Kpuucxofi acrpo$H3HqecKofi

o6cepsaropuu. Ar,avletp H3o6paxeHnc CoIHIIa Ha qenH cneKrporpaQa panex 180 ut'l'

CneKTpOrpaMMbt CHHMaaucr s o6aa cr1 H.-npH Ancnep cuu 1,73 y1u/ A,H IIIHpHHS BxoA-

HoR r{enn cneKrporparpa 0,E". Ha cnexrporpaMMax B JIHHHH Ho paspemalorcfl AeraJTH C

ilOnepeqHblM pa3MepOM He MeHee 1,5". OanOspeMeHHO cO CneKrpOM cHHM'UIocb H3O6-

paxeHHe Coaxqi Ha qenH cneKTporpaQa vepes Ho-Qnarrp npH noMoIqH KHHoKaMepbI'

YuOsOe pa3peueHHe Ha OHnbrporpaMMax l-2"' CnerrporpaMMbl cHHMaJIHcb B

pafioHe 6 ixr[sHux O6aacrefi B aBrygre 1983 r. B Ann na6anAeHgfi AaHHbIe axrHBHHe

o6nacTH pagnonarargcb Ha yrnOBoM paccr6f,HHn He 6onee, qeu 40-50o Ot Uent-

paJrbHoro MepHAHaHa. oxoao noJroBHHbI cneKTporpaMM 6blno non)rqeHo B o6nacrl

6oltmnx n cJroxHbrx rpyfln n.rreH BO BpeMff BcnbI[eK 6atta Sn n ln' B ocraaunue

gnn ra6anAAJInCb OqeHb npOCTbIe rpy[nbl ntTeH, rAe BCnHItrKH npaXTHqeCKI{ He npo-

yt1x11ytl1. yr6n I MexAy OCbrO B9JIOK9H, BOJI6KOHSII r qenbp CneKTpOrpaQa Cogran-

ncr o6blrtHo 50-90o.

2.or6opHa6nIoAaTeJIbIIoroMareptraJla.Metogrrxao6pa6otxn

Ha nOayuenHblx cneKTp6rpaMMax HaOnOAanOCu 6O.nuuOe qHCIO pa3'IIHtlHbtx HaK-

JTOHHHX ItrTpHxOB. Ilpex4e qeM OrrHCHBaTb AaHHbIe CneKTpanbHHe AeTaJIE, ]1ueCTHo

HanOMHHTb npn KaKHx O6CrOcreIlCTBax OHI{ Mor)rr nOsBHTbCt B CneKTpe COlnqa'

Aeraauno sroT Bonpoc o6cyxAanc, B [4]. 3Aecu xe paccMoTpHM HeKOTOpHe npoc-

Tefr1g6e enry^t\uyt 
" 

iporoc6epe ConHIIa, BcJIeAcTBI'te KoropHx B cneKTpanbHotr

rvtltyt MOxeT O6paaOnaruqs HilxJIOHHufi Iurpux. [IpegnOaOxHM, r{TO ulenb CneI(TpOr-

pa4a nepeceKaeT Ha H3o6pOKeHLlH ConHIIa KaKoe-JIH6o o6pasonanne UHnHHApHqec-

Kofi apopMbt, Hanpr{Mep BorroKoHIIe, I(oropoe Bpalqaercrl BoKpyr cBoefi ocH, np}r6nH3H-

TeJrbHo nepneHAHKyn.EpHoF K nyqy 3peHHc. TorAa cooTBeTcrByloufift AaHHoMy BoJIO-

r(OHUy C[eKTpanbHHfi ruTpnx, HanpHMep B JIITHHH Hr,6y4e1 HaKJIOHSH K Ha[paBneHHK'

Aggnepc6r.r (CM. pHC. Z, a, araxxe t4l). By.qeM Ha3bIBaTb Tar6e O6pa3OBaHH, HaKJIOHHbI-

MH rrrrpHxaMH (HIII). Ha pHC. Z, a CJreBa - nepeceqeHHe qenbto cneKrporpaipa nso6-

paxeHur{ o6pa3oBaHgt qITJIHHApHqeCKOfi Ooprrru; S - ulllpllHa I{enH CnexTp6rpa$a,

g - yron MexAy qenbn H OCbx) AaHHOro o6pasoBaHHfl. CTpenKOfi yKa3aHO HanpaBne-

HHe BpaqeH4fl. CnpABA - COOTBSTCTByOqa, AeTanb B CrreKTpanbrrgfi JIHHYtvt; G -
yfon HaKnoHA AeTaIn I( HanpaBrIeHHP AHCnepCHH; Al,* - oTK,lOHeHHe OT UeHTpa

T[rHrl?., COOTBETCTBYPqEE BE'IHqHHE CKOPOCTI' BPAUI€H}tfl; AL'' _ NPOTflXEHHOCTb

AeT AnA nO AHCnepC AH ; ! 
^o - 

npoT'fl xeHH OCTb AeT aJllyt BAOnb UIeJII'| '

HcxoAs H3 pHC. ?, a,HeTpyAHO noxa3aTb, qro )rron HaKJIOHa CneKrpaJrbHoro IIITpH-

xa K HanpaBJIeHHp AHCnepCHH (C[) 3aBHCHT KaK OT BeJIHqHHH CKOpOCTH BpaI{eHI'l''

BOnOr(OHqa, rax n oi ru5pgHbr rqeJIH CneKTpOrpaOa S n yr1a MexAy IIIenbK, I'l Ogblo

r3O6paxeHHf, BonoKoHIIa 9.
OAnaxO HaKJIOHHa.fl CneKTpanbHat AeTaJIb, HeCxOJIbKO OTJIHT{Ha' OT HIII nO oopMe'

MoxeT npHc)rrcTBoBaTb Ha c[eloporpaMMe BoJIoKoHI{a nToIAa, xorAa oHo He Bpa-

qaercc. Ha puc. 2,6 Cresa - Id3o6paxeHHe rerJIH, BHA CBepxy ABCD - yqacroK

neTJrH nonaAaroqefi B qenb cneKTporpa$a; rrrpnxnyHKTHpoM npoBeAeHa JInHy|e

HyneBHX nyqeBHx cKopocTefi B BepIuHHe neTJIH. crpeaxaun yKa3aHo HanpaBJIeHHe

ABHxeHHfl BeqecrBa. Cnpasa - COoTBerCrByIoIqHft CneKrpaJIbHHR poM6oBHAHbIfi

,r.prn* (Pll\, A'B'C'D'; yr* - nporrxeHHocrb AeranH BAoJrb qenH' Hs pnc' 2' 6 cte'
AyeT, qTO npn nepeceqeHl'lll qenbK) cneKrporpaQa yuactxa H3o6paxeHH', nerJIH' no

KOTOpOfi ABHxeTcfl nOTOK BeqeCTBa, B COOTBeTCTByOqeM Mecre CneKrp:lJIbHOfi IHHHH
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Pxc,2. HexoTopHe Ht Bo3MoxHux cryqaeB o6pasoaaxrr lraxJroHHuxAeTaIefi '-vp wPav4ur daxJloHHux tf xla3[HaxJroHHHx cnerTpaJlb]lgx
t - o6pasoBaHHe HaroroHHoro ETpHxa (HUI) npll BpaqeHrH qHJrHHAplqeckoro r€Jra; d_ ooparoaaxrepoM6oBxAHoro 

',rp'.xa 
(PIII) npH ABHxeH[r 

"eneil"-a 
,,o rr€TJr€; r - odia,ronaxre xBa3[Haxro,Hofi AeraJrfi

ff:Jf^*o* 
cHcreMH ,,rp,xoB *rcrrlr. cpre.nxoft B,rrv pncJrH*o;;;;; HarrpaBreH,e pocra ArrHHbr

*?;'ff; #;rT ::"J;:*"o HHa' cneKrparrbHa' A eranb po u6onn 4xo n eopuu {pou6o -
' B cayuae, noKaSaHHOM Ha puc.2, B. B trrenb nonaAaer yqacToK CHCTeM'T rpex.nerenb' Ha pnc' 2' a cneza - nepeceqeH,e qerb*, c.r"*r[orpasa cncreuu rpexrrer€Jrb; crpe'K, H trrp,x-nyHxrupo60laaqapr ro xe, uro ,i rru pnc. 2,6. cnpaaa -coorBercrBeHHo TpH pou6oax4nbrx rtrrpuxa, 

"o"ru-rLqn-"'r"Lorryro r( HanpaBne_HHrO AHCnepcnH cr,tcreMy (HCIU); )rcu _ npoTrxeHHOCTb AeTanH BAOnb qeari. EcaH s
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xaXAOfi Hg OTIlx neTeJrb npOHCxOAgT TaKI4e xe ABHXeHHq, rrTO H B OTAeJIbHOF neTJIe

Ha pHc. 2,6, ro B cneKrpaJrbHofi aunun AoJrxHo odpalonaruc, coorBercrBeHHo rpH

pou6oar4xbrx rnrprxa. B coroxynnocrH 3rH rpn PIII cocraBnclor HaKnoHHyP K Han-

paBneHr11 AUcnepcHH cHcreMy rrrrpHxoB (HCIlIl nan HHatIe - KBaSHHaKJIoHHylo cneKr-
panbHyto Aeriurb. [Ipn ornocnreJrbHo Maurbrx nonepeqHHx pa3Mepax nereJlb H HeAoc-

TaTOqHO BHCOKOM yrnoBoM pa3perrreHr,r'r reJlecKona HJIH BCIeACTBHe IIJIOXOTO Ka-
qecrBa rso6paxennft por"r6oen4nar Sopr"ra lrrprxoB s HCIII Moxer 3aMblrbcfl. [Io 3rnu

xe npHqnHaM rtrTpHxH, CocraBnrrc)qne HCIII, MoryT CJIHTbCS MexAy cO6Ofi, o6pasyr

eAHHyro 6oaee Kp)trIHoMacgra6nyro cne1rpanbHyo Aeranb rsna PIII. Eclu HCIII coc-

TOHT JIHItrb H3 napbl ItrTpHxOB (II[I), CAsHH]rTbIx B pa3Hble CTOpOHH CHMMeTpHTIHO

OTHOCHTeJIbHO CepeAHH1,; ,IvtHHtl, rO B 3TOM Cnyqae MOxeT O6paSOoarrgf, AeTaJIb THna

HIII,
B arTHsHux O6aaCrsx r{aCTO Ha6nloAa}oTcfl CneKTpanbHble AeTanH rr'rna HIII, PlU,

HCIII r,r flIII. Ilpnuepbl arHx cne1rpanbHux o6pasonaH5fi noKa3anbl Ha pnc' I ' a-4
B peSyarrare TqaTeJrbHOrO npOCMOTpa BCex HMeIOIIIHXC, CneKTpOrpaMM 6buo Hafi-

AeHo 145 HIII, 125 P[I, 57 HCIII r 65 nIU' 
L ha2r,rLT,T nqrrrrrrane vtEcnn npe4noJroxrlrb, rrro HIII u PIII ecru pe3ynbrar aHQOepeHqnaJIbHbIx ABHXeHHI

BerqecrBa B pa3rHqHbrx roqKax xpoMocoepu coanqa, H3o6paxeHHt KoTopblx nepeK-

pbrBat11Tgs qenbp c[eKTp9rpa$a, KaK 3TO HMeeT MeCTO B Cn)rqae HCIII, rO MOrxHO OxH-

Aarb cneAypqy,o sa*onbripnocro. {eu 6oarue cpeAHty1 nyqeBa, cxopocrb,qannofi

CneKrpanbHOfi AeT1fifi,ren sume B Hefi Agnxen 6uru rpaAHeHT JqrqeBHx CKOpOCTefi'

HnrepeCnO TaKxe npoBepxTb, 6yayr nH yAOBneTBOpflTL npeAnonaraeMofi SaBrCH-

MSCT6 AeTaJIIt rnna HCIII. C SrOf, qenbp Anfl K1;(AO1O HIU r PIU, a raxxe Anf,KaxAOfr
HCIII n IIIII 6unn onpeAeneHH 3HaqeHHfl cpeAHefi alrueeofi cKoposrH H nonepeqHHn

pa3Mep ytlu Ber14qvtHa npgTflxeHHocTl'r AeTailH BAOnb uIeJIH CneKTpOrpa'Da (y' CM'

pnC.z,a-B). 6blnr| OnpeAeJIeHH SHaqeHuc TpaAHeHTOB nyqeBOF CKOpOCTH .qJ1s HC[I,

IIIII r PIU H 3HarreHur yrna cI, Aas HllI.

KpOr',re TOrO, OnpeAensJIOCb TOt{HOe MeCTOnOnOxeHHe KaxAOfi H3 HCCIeAyeMblx

CneKTpanbHHx AeTanetr OTHOCHTeJIbH9 TOHKOCrpyKTypHbIx O6paaOuanrfi xpOMO-

coepH Ha Ho-sHnbrporpaMMax, nonyqeHHblx o,qHOBpeMeHHo co qneKrporpaMMaMH,

\ 3. Pacnolox<en[e rrccleAyeMblx crleKTpaJrbrlsrx gera'lefi

ornocl{TeJrb[o o6pa3oBa[[fi
touxofi crpyrrypbl xporrrocQepu n QorocQeprt

Ilogpo6nuft aHarr,tg Bcero HMentrIerocfl MarepHana noKa3aJr, t{ro Han6oree rIerKHe

HaKJIOHHrIe I,r KBa3HHaKJIOHHHe CneKTpaJIbHbIe.AeTanH Ha6nIOAanTcq O6uqnO Ha KOH-

rIaX BOIOKOH, JIexaI{[x B O6naCTH CKOnJIeHIlg nop H MeJIXHX nrTeH, rAe CTpyKTypa

MarHHTHbrx noneq nau6oaee Heycrofir{HBa. B arnx Mecrax pa3BuBalorcfl Hal{6onee tp-
KHe y3JIbI Bcnhlrer{Hofi ourccnr.

Ha.prc. 3 noxa3aHo MecronoJroxeHne Bcex HaKJIoHHbIx (H[], PllI) H o6blqHblx,

HeHaxJIoHHbIX cneKTpaJIbHbIx IIITpI'IXoB, pa3nHIIaeMbIx Ha cneKTpolpaMMax oAHoro I'13

'BOTIOKOH, np5 3nH3OAHqeCKltX Ha6nIOAeHIrflx STOrO BOJIOKHa B TeqeHHe, npHMepHO'

rpe* .raCO.. BrAnO, qTO npil BCex H3MeHeHHflx BOJIOKHa HaI(JIOHHHS CneKTpaJIbHbIe

i"r^rn Ha6npAan6cr s6aHsn xoHItroB BoJIoKHa HJIH ero orAeJrbHHx 3BeHbeB. Henarc-

1OHHHe xe ItrTpHxH COOTBeTCTByOT npn6ar'r3HTenbHg IIeHTpanbHbIM yqaCTKaM STHX

O6paaOrannfi. HepeAKO Ha CnexTporpaMMax, CHtTHx nOCneAOBaTeJIbHO BO BpeMeHH H

.rprr6rnrrre1o*tO s OAHOM H TOM xe Mecre (C TOqHOCTbTO.qO 2-3") Ha KOHIIe BOJIOKHa'

ni6npAa.nncb nooqepeAHo ro HaxrIoHHbIe, To KBa3HHaKJT9HHHS cneKTp'l'bHble Ae-

TAJIH.

Aatee 6uro gaN{e,{eHO, rrro r{erKHe HIII, PllJ, HCIII u nlu nofBnfl()rc-s raKxe H B

o6nacTH BoJroKoHerL npHqeM .rarqe s6ruSg KOHLI9B 3TI,rx O6pa3oBaHgfi .
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Trln cneKTparb-
HOR ACTAJIH

Bonoxna Boroxolrqa XpoMoc$€pHb.e
y3eJrxn

KoHr{H ao.,roxoH Konqn eoao-
xoHeII

Ta6rrqa 1

Coorxoruerre rxce:r (r rpoqexrax) HIII, PlI, HCIII r III[,
trpf,xog.sr{f,xcx xa nponocQeprbre Bonoxtrq BoJroxom[a

f, rrx xof,qpr, r raxxe ua :rporroc{epubre ySenxx

HIII

PUI

HCTII

nu

3l
49

63
42

76

72
E6

66

5

5

1

61
46

37

54

89

EI
7t
E2

B pesynurare H3yrIeHHs flo Ha-qnnbrporpaMMaM crpytffypH xpoMoc6epH Ha

)rqacTKe Kor(Aofi H3 HccneAyeMbrx cneKTpanbHbrx AeTanefi,6uttu c$etaHbr cneA)flotrue
BbrBoAbr orHocHTeJrbHo MecT o6paaoaaxrrr HaKJroHHbrx H KBa3HHaKJroHHbrx cneKTpanb-
Hbrx Aeranefi. lloAasa.sroqee 6onbuHHcrBo HIII, PU, HCIII n IIIII npnxogarcflH.a )rqacr-
KH BOJTOKOH Ir BOJrO(OHer{ (sAecb U AAnee CM. Ta6n. 1). He6onbuac qacTb HCCneAyeMbrx
cneKrpanbHbrx odpa3oBaHnfi coorBercTByeT y3enKoBbrM AeTaJlrM Ha rpaHHrlax ycH-
neHHofi xpoMocoepHori cerxr,r B orHocHTeJrbHo cnoKofinux lnracrKax aKTHBHbrx 06-
nacrefi. lloAasrxloqee 6oauuuucrBo H3 o6qero qHcra Aeranefi KaxAoro rn[a, Ha6Jrro-

AaBITMXC.fl B pafiOHe BOnOKOH, npHXOAnTCfl Ha KOHrIbr BOJTOT(OH (Hilr OTAeXbHHX ne-
TerlbHbrx 3BeHbeB BonoKoH). AHaroruqHo 6oarmHncrao HIII, PIIJ, HCIII n IIIII, o6napy-
xeHHbrx B pafioHe BonoKoHerl pacnonoxeHbr B6IH3H KoHrIoB 3THx o6pa3oBaHr{fi.

CaeAyer orMernTb ror $axr, qro s 6oasunHcrBe cnyqaeB HCIU, Pru, ilII n HIII npn-
xoArrcr Ha )rqacrxr.r HecKoJrbKHx oJreMeHToB ToHKof, crpyrcrypbr xpolroc$epu, a
HM€HHO: AB)rx HnH 6Onee BOnOxOHerl, XpOr'aOCQepHbrx y3enKoB, a rar(xe roHKoBoJroK-
HHcrbIx sneMeHroB BoJroKoH r nrr6pocoa. Kpoue 3roro, oKoJro 30, HIII n PIII can-
BaroTcff oAHHM H3 CBOHX KOHTIOB C MenKOf, nOpOft (CM., HanpHMep, pHC. l, n.B TaKHx
cnyqarx npnunnof, o6pasoaanufl cneKTpannnofi gera.nn f,BJtflErefl., [o-BHAHMoMy,
ABHxeHHe BeuIeCTBa Au60 r;O nerJre, ocHoBaHHe Koropon coeAHHrercn c nopofi, 1160
no cncreMe cJruBrtrHxc.r MexAy co6ofi ToHKHx nereJrb, KpanHafl. Hg xoropbrx nepe-
cexaerc, I{errbxl cneKTporpaQa n roure ee coe,qHHeHH.E c nopofi.

I{rax, a pe3ynbrare onpeAenenHs ror{Horo noJroxeHnfl KaxAofi c[eKTpaJrbHofi Ae-
TarrH orHocnreJrbHo roHxofi srpyxrypbr xpor'locipepu n SorocQepu o6uapyxeno'

l) xax HaKJroHHHe, Ta;K u KBa3HHar(JroHHHe c[eKTpaJrbHbre AeranH npnxoAcrcfl
o6uqxo Ha )rqacrxu HecKoJrbKHx roHr(ocrplmrypHHx oJreMeHToB xpor'.roc$epbr, B oc-
HOBHOM THrI4 [€T9J1b;

2) u te H Apyrue cner(rpanbHue o6pasonaHHfl Ha6nroAarorcfl npenMlqecrBenHo
s6rnoH ocHoBaHHf, nereJrb r,rJrH cr,rcreM nereJrb, T.e. B Tex Mecrax, rAe MoxHo oxn-
Aarr xas6oabuHe 3HaqeHH.E rlrqeBHx cKopocrefi H Hx rpaAHeHToB.

Pesyarrarx rgMepeHHF nyqeBbrx cxopocrefi B AaHHbrx cneKTpanbHbrx AeraJrrx,
npHBeAeHHbre HHxe, noArBepxAaK,T BbrBoA o6 o6pasoaaxrn HIII n PIIJ no npHqHHe
.qHQ$epeHrlnarrbHbrx ABnxeHr.rfi BeqecrBa B coceAHux rorrKax Ha noBepxHocru
Corttrqa.
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4. Jlyvenrre cxopocrn r rpaAHenTbr ryrreBbrx cxopocrefi
B rraKJroHrrbrx H KBa3nrraKJroHrrbrx c[eKTpaJrbrrbrx AeTaJrflx

Hsuepennr AonnepoBcKlrx c,qBHroB nccneAyeMbrx cneKTpanbHbrx AeraJrefi 6amn
cAenaHbr Ha KoopAHHarHo-HsMepHrenbHoM npn6ope MVlP-lZ. .Ilyudnae cxopocrb
xaxAofi Aeraxlr onpeAenflnacb orHocHTerrbHo rleHrpa xlvHy'u Ho r coce4nHx yr.tacT-
Kax HaHMeHee Bo3Myr{exnof, xpouoc$epu. CpeAHeKBaAparHr{ecKaf, orun6xa H3Mepe-
nufi paana [pnMepHo 0,05-1,0 xw/c n cocraBJrrer o6ur.ruo l-5X or BeJrnr{rrHbr

cxopocrH.
3xaqenxs nyqeBofi cKopocrrl Aeranefi rnna HIII (Vss) ntn PllI (ypur) onpeAenrnncb

no noJroxeHrr) rtreHTpa AaHHoro o6paaonann.a. B c.nlrvae HCIII (nU) cHaqana HsMe-
p.flnHcb nyqeBHe cxopocrn KaxAoro Hg AB)rx xpafinnx rurpr,rxoB cl,icreuu, a 3areM
Bbrqucrruracb Hx pa3Hocrr AYHsru (AVnu) H cpeAHfl"r nyqem.E cKopocrb Bcefi Aerann

- Vncru (l/ns). 3naveHnc nyqeBHx cxopocreil Anfl pa3nHqHbrx Aeraten rnna HCIU, PllI
r.r HLIJ xoae6nnrcfl B npeAeJrax + 150 xu/c, a A.rts IIIU B npeAenax + 40 xrvr/c. Ilpeo6-
na4aer cMer1eHHe crieKTpanbHux 4era-reft B xpacHyp cropoHy or rIeHTpa rnnilvt.

Aaaee r{3MeprrnHcb noneper{Hbre pa3Mepbr HccneAyeMHx cneKrpanunux 4eraaefi
]mu, )pu, )rrcu, )nur (cM. pHc. 2 a-al. Toqnocro onpeAeneHHjt OTHX flapaMerpoB Toro
xe nopflAKa B npoqeHTHoM orHorneHHH, r{To r,r }qn.a BerHrrraHbr Jr} {eBofi cKopocrH.

IlnsxaxAofir cneKrpanbnofi Aerann rrna HCIII, ilII x PIU 6urn onpeAeneH rpaAHeHr
nyqeBux cKopocrefi corJracHo cneAyprrlHM Bbrpilx€HH.flM:

grad Vr, = AI/pu /ypu ; grad Vo, = AVHsrx /)Hcur I

glad Yn, = DV11u /ynu.

Pacnpe4eaeHn, rpa,qHeHToB cxopocro Anfl PIU, HCII n IIIII npnoeaenu na pnc. 4.

.{annue pacnpeAeneHHq BecbMa noxoxu MexAy co6ofi, qro BosMoxHo yKa3brBaer Ha
eAhHyrc npnpoAy 4nnxeuuf, s HC[I, IIU n PIU. Iloayvennue 3HaqeHHr rpaAneHroB
ayveaofi cKopocrH 6aHexlt no BerHr{r.rHe K pe3ynbraraM aHaJrornqHbrx H3MepeHHR,
npHBeAeHHbrx s [7].

.IIaq HIU rpaAHeHT ayveaoft cxopocrn MoxHo orIeHHTb no BerlrqnHe yrna o. TaK,
corJracHo puc. ?, a npaBoMepHo 3anHcilrb cneAyroqee npn6ararreJrbHoe coorHorle-
HIn€: tg 0, - J,rnu l|Vtl(nutn grad V6x - ctg cr. Heuepenx, yrnoB npoBoAr.tnHcb npH Ana-
Merpe nso6paxenrn Comrqa 4 Na. ToqHocrb H3MepeHHrl cocrasr-set * 0", ?.

B cooraercrBrr,t c aaAaqetr, cQopr',rylupoaaHHoft Bbrrrre B n. 2, snaqenn, rpaAHeHTa
cKopocrr,t 6uln conocraBJreHbt co cpeAHeF nyqeBoft cKopocrbro Anfl KaxAoro rHna
creKTpaJrbHHx Aeranefi. Alr HCIU, PllI r.r IIIU ne 6uao nonyqeHo qerKor saBHcHMocrH
MexAy arnMlt napaMerpaMu. O4Haxo na6atoAaerc.s 3auerHufi xoA pa3Hocr€ft rlrussbrx
cxopocrer lAVrrlx lavorl or cpeAHHx cxopocrefi llr.rl, lV1**lcoornercrBeHHo (cM.
pnc, 5, A. AnA IIIII aasncHr.tocrH npaKTHr{ecKH Her H B oroM cn}rqae {cr,,r. pnc. 5, 6).

Coraacno pnc. 5. a Berrr{HHbr lAVrrln larorl Bo3pacrapr c lVrurln lVr,"rl 3ror
pe3ynbrar, no-BHA[MoMy, O3Haqaer, t{To paa6poc nyqeBbrx cKopocrer B Hccre-
AyeMbrx HCIII r PIII pacrer c Bo3pacraHr{eM cpeAHefi cKopocrn H He 3aBHCHr (iln+
caa6o 3aBHcHT) or noneper{Hbrx pa3MepoB Aeraner. Aaaee H3 pr.tc. 5 a,6 .s]y,A'c,o, qro
o6aacrn ror{eK Aaq PIII n HCIII noJrHocrbrc, nepeKpbrBarorcr MexAy co6ofi n qacrHr{Ho
nepel(pblBaErcs c o6lacrblo roqeK 4an II[I. Ha ocHoeaHHH 3Toro Bepo.ETHo MoxHo
cAexarb BbIBoA o ToM, r{ro HccneAyeMbre PIII n HCIII (H nIII) o6paronalucas tnHlnn Ho
BcJIeAcrBHe AuQQepeHqH:uIbHbIx 4nrxenr.lft BerrlecrBit B coceAHHx roHKocrp)rKT)rp-
Hbrx oreMeHTax xpoMoc$epu.

Ha pnc. 6 npnne4ena 3aBHcHMocrr ctd cr or ltzr*1. MoxHo Bbr.qeJrHrb ABe rplmnbr
TOrreK. Ilepsaq rp)mna roqeK, KoTopa, coorBercrByer nyqeBHM cKopocrJdM npHMep-
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t/, % Pxc. 4. PacnpeAeJreHHe rpaAHeHToB
cxopocrefi Arrs P[I, HCUI H nUI

/6 20 2+

zpa7 /,/01 n/c/xn

Prc. 5. 3asncriuocrr lAVpgl; lAyHctxl or lVpgll;
lVruiJ. coorsercrBeHHo (a) H raancxuocrt lAVnul
orlVnui16r

. a - Toqxr coorBeTcTBlnoT Plll,'xpecT}lxx -
HCIII. lllrpnxoaofi .nt{HHefi o6selexa o6.nacrr, co-
orBercrByrcqa, 3aBrcHMocrr lAvrul or lv6l xa
pnc. 5, d

lt ttnull, xnfcll Vrul , I llrnrtl, xnfc
200

200

lt/Pul, lt
2+0 0 +0

lAVnxll, xn f c
,HCU] 

I

i0

20

/0

JO

20

/0



+0

JO

ZO

ctg d.

BO /00 /20 7+0 /60 /80 200 220 2tt0

lvntl , xn fc
Pxc. 6. 3asxcnuocrr ctgu, or VHu

Ho or 20 ao 240 xM/c. o6pa3yer AoBonbHo qerK)[o, noqrr nnHefiHyo SaBHcHMocrb.
Bropar rpynna, coorBercTBypqac cKopocrcM or 0.qo 20 wt/c,3aHHMaer Ha aroM
rpa0HKe npuMepHo raKoe xe orHocnTerrbHoe noJroxeHne, qro H o6nacrb rorrex Aag
IIIII na pnc. 5 a, 6. MoxHo BeponrHo noJrararb, rrro HIII, coorBercrB)rpqne nepBofi
rpynre roqeK, o6pasoraancb BcneAcrane 4nQoepeHrrHaJrbHbtx ABHxeHHfi noAo6no
HCIII r PIU. HIII, orHoctI{nect xo BTopofi rp)mne roqex, Bo3MoxHo flBtrfliorca o6pa-
3OBaHI4'MH, HAeHTHqHHUH rl[I. cpe4n H]rx Mor)rr 6uru raxxe H Te HIII, Koropbre
coorBercrByrcT BpaqalorurMc.s o6pasonannru xporvroceepu, Cae4yer orMerHTb, rrro
par6poc s o6racrr BTopofi rp)mrH ror{er Moxer 6urr raxxe pegynbraroM Heror{-
Hocreft H3MepeHHf, yrnoB cI, npn He6onburrx AonnepoBcrux cABHrax tlIU. Oxasarocl,
qro HIII H3 3Tofi rpynnH npHxoArrcq B ocHoBHoM Ha 1rq1g1pn flap BorroKoHerl H cuc-
reM xpoMocoepnxx ygenKoB. HcxrloqeHHe .cocraBJrrror JrHrtrb I 0 HIII, coorBercrBlno-
qHe orAenbHblM BoJroKoHI{aM. Ecar npe4norloxHTb, qro AaHHbre Bonor(oHrla Bpa-
qaloTc,{ BoKplrr cBoefi ocH, To cKopocrb Hx BparrIeHHa AorrxH.a cocraBJrrrb no caMb{M
rpy6uu orIeHKaM ?0-25 xw/c.

Aatee cneAyer orMerl,rrb, qro 658 HaKJroHHbrx H KBagHHaKJToHHHx cneKTpanbHHx
AeraJr,efi na6apAalocb Bo BcnbrEeqHo aKTHBHHe Anr. HareCTHO, qro B cBq3H CO
BcnbIItrxaMH cKopocrH s axrlrsHof, o6aacrn Bo3pacraror, HanpHMep Il0, l1]. B rou cay-
qae, ecnH sa o6pasoranue HCIII, Ptu, IIu n HIU orsercrBeHHbr .qn$$epeHqrarrbHbre
ABHxeHH.fl, To c pocToM nyqeBblx cKopocTer I,t cooTBeTcrBeHHo rpaAHeHToB nyqeBHx
cxopocrefi, MoxHo oxrAarb H yBenHqeH[e qrcra AaHHHx cnercparbHux 4eraaeft. B
erofi csrrgn 6uan onpeAeneHH cpeAqle An.s Bcex HccJreAyeMHx cneKTpaJrbHbrx
Aeranefi 3HaqeHnf, nyveuoft cxopocrH lVl, a raxxe cpeArlne sHar{eHH., pa3Hocrr cKo-
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pocrefi ffi, rpaAneHroB cropocrefi E^dV nln HCIII, PIII x IIIII BMecre Bil.flrbrx,

orAerlbHo no Bcnbr[eqHo aKTHBHrTM H ocraJrbHuu o6lacrnu. PesylrrarH noAcqeroB
npnBeAeHbr s ra6a. 2. Coraacno orHM noAcqeraM cpeAHHe gHaqeHH, nyqeBofi cKopoc-
Tu n rpaAfieHTa nyqeBoft cropocrH HaKJroHHbrx H KBaiHHaKnoHHblx cnexTpanbHHx
Aeranefi Bo Bcnbrr[eqHo aKTHBHbrx o6lacr.sx s 2-3 pasa 6oarme, r{eM B Tex aKrHBHbrx
o6aacrgx, rAe BcnbrrtrKn ne nadllo!,arrcb. Ha ocaosarrlal,l non]rqeHHHx pe3ynbraroB
MOXHO CAenarb BbrBOA, t{ro c pocroM Bcnbruer{Hon aKT}rBHocrH (B BoSpacraHHeM ny-
qeBbrx cKopoqefi) AoJrxHo yBennqnBarbcc qxcro na6aroAaeuHx B aKTHBHoft o6aacrn
HaK,IoHHbrx H KBa3HHaKJroHHbrx cnexrpanbHux 4eraaef, .

Aarop npn3Harenen ILII. Ao6poHpaBHHy 3a qeHHbIe gaMeqaHus npx qreHHH pyKo-
nrcn.
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f, EJIHO CETI CPTOIO TrITIECKHII SKCII EP}IMEHT
HA MEXTIJIAHETHOII CTAHUHII "(DOEOC":

IPEABAPUTEJIbHbIE PE3YJIbTATbI

K. @pennxl, P.M. Eorrrrg2, A.B. tspyrrc, XrK. Bne.nr3,

X.fI. Ac.na6y4rurep3, B. ,[orwnuro2, 3. Ko.n.na/, B.A. Koror,
,(.H. Pauroncxnir, tI. Yaprurl, T. Tyrarr3, C.M. Illyrvrxo

H3rataprca npeABapHTeJrbHHe pe3yrbrarH, noJIJnIeHHbre c npr6opou HOHP no H3MepeHllo corHer{Hofi

xppaAaqHt| xa 6opry cosercxofi MexnraHerFoft craHqHx 'Oo6oc-2' (3anyqeHHofi K Mapcy 12 rinre
lg88 r.). OcHoBHoR rracrbro npr60pa qBrreTc, TpeXXaHaJrbHblR iDoroMeTp, perucTpHpylotrl[R colHeqHoe

l3JryqeHxe Ha AJrnHax a6nn 335,500 n 865 nu c ornocnTeJlbHofi Toqnocrblo - 10-6. B TeqeHue noJlera

craHrIH6 x Mapcy c npn6opou cAeranu npaxrxrlecrH He[pepHBHbte H3MepeHHq c.na6ux BapHaIIHfi

CoIHerrHOfi XppaAaUlr{ Ha npOTrxeHHH [onyroAa. CHnranLr OI(a3ilIHCb HCKaxeHHblMH I{3-3a HeToqHOCTI{

cJ|exerrHs CTaHIIHH 3a CoIHqeM, NO Arr| omn6xx B 3HaqHTeJIbHofi Mepe IIoAAatoTct xoppexllHl{.

Aanxue orqerrgBo noxa3uBapr s-MHHyrHHe ocq$nrgllnlr c orHocHTeJIbHHMn aMnJIHTyAaun - 10-5 x

Ar{ckperHofi cTpyxrypon nHr(oB B cnekrpe MoulHocrH. nocneAHHR HMeer ropa3Ao 6olee Bblcokoe

1 ora, *o-.rur"opoJlorxqecxan o6cepaaropx e (AaBoc, lllBeR IIapH e)
2 Eaponefi cxoe xocMHqecxoe arexcrBo (opaHIIHc, HHAepnaHAbl)
3 /to6op"ropm On3xxn 3Be3A H nJraner (opaHIIHt)
4 qen'.p-"rnr HccreAoBaTeJIbcxHR rxcrrryr tpnuxll (BeHrpHs)
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oTHorleHge cxrran/Eytrt no cPaBHeHrp c H3MepeHnrM[, CAeJIaHHsTMH paHee c npr6opoM ACRIM na

cnyrHHke SMM. 3ro csgsaxo c reM, r{To AaHHLre HOHPa noqrr HenPepHBHHe H HMeor 6o.nee nurxrft

ypoBeHb IfHcTPyMeHTaJtbHHX nOMeX, a Taxxe ryqu)rlo cxMxHocrb'
traxxue xpaclroro xalraJra (oH no,(a3a.,r HaHMeHbuyo AerpaAaqHK, tIyBcrBHTeJrbHobT[ co BpeMeHeM)

o6uapyxnaaror ggaqnTeJrbHue npeuexxie,.[gMexeHuc aMnr[ryn Axc(perHblx nlxoB B o6nacrfl

nepgoAoB B 5 MHH; B To xe BpeMs, Hx qabroru secrua cradxrbHbr Bb BpeMeHH. Caeaana nonbJTxa

o6Hapyx[Tb 160-MHHyfirHfi [epHoA; Hacroflqt{n aHaJIHs, oAHat(O, AaJt nora ToJIbxo BepxHHR npeAer - 2'

l0-5 a.rs ero aMnrtxryAH.

THEHELIosEosMoLoGYEXPERIMENToNTHEPLANETARYMISSIoN''PHoBos''
pnuiirvuNany RESULTS, by c. Frohlich, R.M. Bonner, A.v, Bruns, J.c. vial, J.P. Delaboudiniere,

v. Domingo,.z. Kotlath,-i'.A.'Koror. D.N Rachkovsky, ch. wehrli,TToutain and s. shurnko. we

describe prcliminary results obtained fron the IPHIR (Interplanetary helioseismology by irradiance measurcments),

a solar irradiance experiment on board the Soviet planetdry mission PHOBOS-2 (aunched to Mars on July l2th'

1988), The princrpal part of the instrument is a three-channel photometer which measures solar spectral irradiance aL

335, 500 and 865 nm wirh relarive precision -10{. Over the flight of the spacecraft (S/C) to Mars the instrument

gathered valuable data on tiny variations of solar irradiance for a haU-a-year interval, with the data recovery of about

i0O7, 
"orr.r"g". 

The si$nal was disturbed by the pointing error of S/C, but tiese distonions can be corrected, in the

main part, by special reduction procedure.

The data clearly show the presence of S-minute oscillations with relarive amplitudes - l0-5 and with well

defined pattern of discrete peaks in the power spectrum..The latter demonstrates significant improvement of the

present measurements as cornpared with the earlier ACRM-measurements made on the SMM satellite. This is due to

the fact that IPHIR data are almost continuous and have lower instrumental and sampling noise.

The data of red channel (it showed the lowest degradation of sensitivity.with time) reveal remaikable temporal

changes oi omplitudes of discrete peaks within S-minute range of periods, but, simultaneously, with excellent

stabiliry of frequencies. An atrempt is made also to find the 160-minute period; the present analysis, however, placed

only an upper limit, of about 2 . 10-5, on its amplitude.

Bnegeune

oxo.no 15 ler Ha3IrA B SH3HKe Colnqe Bo3HIIKJIo HoBoe HanpaBnexne -
renuocefrcMotrotnf,: H31rqgsn" BHlmpeHHero cTpoeHHq conHIIa no cneKTpy
MoqHocrH rrodanbHblx ocqHnnflIIHR. IloqsHrHcu HoBbIe Bo3MoxHocrH Anfl
yToqHeHr.r.s cTpyKTypH 3BesAbI OT HapyXHbIX CJIOeB BnJrorb Ao SHeproBHAenf,ol[ero
flApa.

no Ha6npAeHHtM nlrqeBotr cKopocrh Soroc$epu y Coltrlr{a o6HapyxeHbl
ocrIUJrJrflrIHH c pa3nHqHHMh nepHoAaMH - or 5 Ao 160 MHH H 6Oaee, HMe()qHe
pa3rHr{Hyro snsnvecxyo npHpoAy (aKycrHqecKHe, c nepHoAaMH npeHM)[qecTBeHHo

oKono 5 unH, H rpaBrnraqHoHHbre, Tax Ha3brBaeMbre 8-MOAbr, c nepHoAaMH HecKoJIbKo

Aec.flTKOB H COTeH MHHyT), AxyCrnuecxHe ocqHnnrrlHH cocpeAoToqeHH B ocHoBHoM B

flpeAenax KoHBeKTHBHofi 3oHbr H IIoqTH He npoHHKax)r K I{eHTp}; s-MoAbr, Haodopor,
HMeroT MaKcHMaJrbHlno aMnnltTyAy npeHMyIqegTBeHHo B rny6HHe.

B 1985 r. 6Hna c$opuyanpoBaHa HAerr nocraHoBKn renHoceficMorornqecKoro
SKCnepuMeHTa Ha coBercKofi Mex[JraHerHoR craHrlHn "@o6oc" (3anycx craHrIHH K
Oo6ocy, cryrHnry Mapca, 6ua ocyqecrBneH B 1988 r.). IloAaernaq Sasa,
npoAonxabqaflcs oKoJro nonyroAa, npeAcraBnfler )[{HKanbHyro Bo3MoxHocrb
noryqlrTb pflA AtETenbHbrx, HenpepbrBHbrx Ha6nroAeHHF Co*rqa. Bsu4y HeI(oropbrx
TexHHqecKHx TpyAHocrefi, BcTpeqaDqHxc, npH HSMepeHHH KondaHHfi nlrqeBotr
cKopocrH Colnqa no eQQexry ,Ilonlepa (g qacrHocrH, rr3-3a H3MeHeHH,
oTHocETeJrbHofi eKopocTH MexAy Co.nnqeu H craHrlHefi), npeAnoqTeHr.e 6brrro oTAaHO
H3MepeHHflM COJTHeqHOfi HppaAHaUHH, npHqeM C [pHMeHeHHeM TpeXKaHanbHOrO
corHeqHoro i[orouerpa (C<D), Koropbrn 6un paHee pa3pa6oraH B AaBoccKofi
o6ce. pBaroprr4 Atr s ApyrHx HccneAoBaHHft .
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Aannufi oKcneprMeHr, Ha3btBaeMbrfi HOHP ta66pennarypa anranEcxnx cJIoB,

o3Har{apulnx "MexnaanerHa, reJrnoceficMonornc no H3MepeHHflM HppaInaLIHH"),

ocyqecrBJreH Ha unpoxofi MexAyHapoAHofi ocHoBe c ) {acrneM cneAyPIIIHx

opranusaqrrl: On3nxo-r.aereoponorHqecKafl o6cepaaropHfl (AaBoc, lUaefiqapna),
Jla6oparopnr $nsnxu 3Be3A H nJIaHer (Beppbep, OpaHI{Ilr), Eaponeftcxoe
KOCMHqeCKOe aTeHCTBO (Qpanqn.s, HHAepnaH.qH), KpuuCxan aCrpoQtlSnvecKat
o6cepnaropHs (KpbrM, CCCP) u lleurpalrHHr nccneAoBareJrbcKl,tfi nncrnryr Susuxr
(EyAaneur, BeHrpHfl).

I'nasHue saAaqH 3KCn€pHMOHTit: a) BbrcoKorotrHble HenpepbIBHHe H3MepeHHs

orHocnreJrbHbrx $nyxryaqufi conHeqHOfi I{ppaAnaIlHH B rpex cfleKrparlbHblx

AHana3oHax,6) nolyvenhe cneKrpoB Morqlrocrr axycrrqecKHx ocqnnrnqnfi Colxqa
HHaKofi crerreHn / Als qacrot y =2 + 8 utrq, B) Aererrl.tpoBaHHe H nocneAyloqee

oroxAecrBneHHe rpaBHTaqHoHHbtx g-uoA B o6JracrH qacror 10-500 uxl-q (ecln arn
MOAbt CyqecTBypT r,l O6napyxrMbt). 3KCnepHMeHT, nO HAee, AOnxeH Aaru 6Oaee

TorrHbte n 6oaee HaAexHHe AaHHbre o co6crsexHblx rno6aJrbHbtx ocIrH.JIJIsIIHqx

Coanqa, qeM 3ro 6uao AocrnrHyro npn nepBbrx BHearMocsepnux 6oaouerprqecKl'rx
H3MepeHH.flx, OgyqegrBneHHbtx npH noMolIIH l,r3BecrHqro npr6opa ACRIM Ha 6opry
cn)rrHnxa SMM tl, 21.

1. ltucrpynrenr

COCrasHHe qagTl,! npn6Opa H@HP: nCTOI{HHK nHTAHYfl, nnrep$efienufi 6aOx
crbrxoBKr,r c 6oprorofi anraparypofi, MHKponpoqeccop, aHanoro-Irn$posofi
npeO6paSOaaTeJlb H ABa $OrOAerexropa: a) TpexKaHanbnxfi COaneqnufi QOrOuerp
(C@) n 6) AsyxocHufi AarrrHK noroxeHHc cBeroBoro nyqa or Connqa (An).

CyuuapHufi nec npr.r6opa oxono 7,?xr, Bxrloqas xopnyc H coeAI'tHHTerbHblF xa6eau;
norpe6aaeuar MorrlHocrb - oKoJro 5,5 Br.

B HHTepBare BpeMeHH, KOrAa npOHCxOAHT HHTerpHpOBaHHe CHTHaJIOB HJIH

npOBOAflTcfl KoHTponbHbre H3MepeHHt, Ha 3eMre HJrH BO BpeMc HaqarbHoro STana

noJrera BxoAHas afleprypa 3aKpbrBaeTcq KpHIIIKotr, 3aulHriIapuefi onTHqecKHe

nOBepxHOCTH OT KOHTaMHHaIIHH. BO BpeMfl nqneTa OHa 3aI(pHBaeT BXOAHOe

orBepcrHe qepe3 KaxAHe 27 q na 40 c Atrs l(oHrpon, pa6orH co H An.
c@ perncrpHpyer cBeroBofi noroK B Tpex cneKTpanbHbrX oKHllX: 335,500 n 865

(+ 2,5) HM, onpeAeJrfleMbrx rponycKaHneM rpex unrepQepenqnoHHblx $nlurpoa (H<D).

B xaqeCrse AeTeKTOpoB npHMeHrtOTCfl KpeMHHeBbIe $OTOAHOAbI. OOrOAerexropu
HaxoAflrcr BHyrpH o6qero repMocrarupyeMoro Kopnyca, TeMneparypa Koroporo
]mpaBnreTg, nO TeJIe-xOMaHAe H yCTaHaBnHBaeTCt na l-5 K suue TeMnepaTypH

oxpyxeHgr. [o.ne speHnfl onpeAenflerg.s AByMs anepr]rpaMH, paccr6cHHe MexAy
KoropbrMr,r 10,4 cr'r: nepBa, HMeer AHaMerp 0,9 cu H BTopaq, onpeAenr{eMa, caMHM

QoroAnoAOu, - 0,2 CM (pHc. l). nepeA AHoAoM noMeulaercfl cneIIHaJIbHoe 3epKano,

3aqHqalQlqee erQ OT n€p9rpeB4; AIIfl ztCKIItOrIeHH., BItHflHila paCCeflHHOrO CBeTa B

KaxAoM H3 Tpex SorogerexropoB ycraHoBJreHbr 6lenAu H craJrbHble rpy6xn Anurolt
l0 cu.

Anfl H3MepeHHq Q9TOTOKa HC[OrIb3yeTCs yCHnHTenb, HMeIOtrUfi nr3xnft ypOBeHb

rulMOB n uaaufi TeMHOBofi TOx: O6uyfi u!)11r cnCTeMbI "AeTeKTOp-yCHnr'tTenr" <10{ (s

OTHOCHTeJTbHbIX eAHHHI{ax) npH BpeMeHH HHTerpHpOMHH.s ngpsAxa l0 C, Tpn

aHaJroroBbrx cHrHaJra, or.Tpex C@, nsuepeprcfl oAHoBpeMeHHo c noMoIIIbn cHcreMbl

c6opa rn$opnaqnn npn6opa HOHP. .I[lr nponepKg 3neKrpHqecKofi r{en6 K ToKy

OoroAnoAoB Ao6aBrserct AonoJIHHTenbHblF, 3apaHee onpeAeneHHufi , rox.
Tot+rocrr cnexeHH, Bcefi craHunn "<Do6oc" 3a ConHqeM'oxoJlo + lo, noaroMy

norpe6osaaact BH)rrpeHHq.fl cHcreMa (An), onpeAentuqaf, yron MexAy
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PHc, 7, CxeMa ycrPoncrBa oA-
HOrO H3 XaHaroB ooroMerpa

I - BxoAHa, anePTYPa, 2 -
HHTePoepeHqnoHHHR $Hnbrp,
3 - ooroAHoA

HanpaBneHrreM Ha Coanqe H onrnqecxofi ocbro H@HPa. C orof, qenbp BAonb o6eax
BJanMHonepneHAnxynflpnux ocefi ,IIII pacnoaoxeHH ABe I13C-luHefixn, cna6xennue
ABIMfl rqeJr.flMr, opHeHTHpoBaHHbrMH oproroHanbHo AaHHbrM ll3C-luxefixau H

npoeKrup)nouluMB Ha Hnx 4nSpaxrlxoHHbre noo6paxennn CoaHqa. KaxAac arnerlxa
HMeer 1728 oaeuenroB c paccro.flHr,reM MexAy coceAHHMH oJreMeHTaMr,t l0 MxNa, qro
no3BoJlfler Aocrntlb yrnoBoro pa3perrreHns oxoJro I yra. c. AnaaoroBbrfi cnrHan
JruHeeK nocrlmaer Ha unQposofi Koppenrrop, 3areM Ha cMecnTenb-aHarn3arop.
Kooppel.arop onpeAenrer IIeHrp "rnxecrn" nso6paxennr B Ar{ana3oHe +128 (rqeex)
c rot{Hocrblo Ao 0,26 yu. c (npaMeHrercq lnnef,Has HHTepnorflrlHc MexAy
cHrHanaMH coceAHHX rr.reeK). llo.noxenne coanqa no ocrrM X, I onpegeJr.ferc,
KaxAbre 8,?? c, npHqeM B TeqeHHe l-fi cexyagu xoopAHHat'br BbrrrHcJrrrorcr S pa3, H
nonyqeHHbte 3HaqeHH, cyMMHpyrorcq. B reqeHHe ocTaJrbHrrx 7 c scq cHcreN{a ,qII
npHBoAHTCq B HyneBOe COCTOsHr,te,

Etrs aHarroro-qxQponofi rpanc$opr'laqnn npuMeHeHH 4 npeo6paaoBareJrs
'hanpexenne-qacrora" (V-v); TpH H3 HHx - AJrfl KaHanos CO H oAuH - Any-
Bc[oMorareJrbHbrx c[rHaroB. IIpn oroM, AcxoAfl H3 aaAaq aKcnepHMeHTa il
TexHHqecKHx orpaHHr{eHHf,, eper'aenHoft raHTepBan MexAy [ocJreAoBarerbHbrMu
orcqeraMH 6u.n mr6pan paBHbrM 8,?2 c (64 r"rc ororo r,rHrepBiura neo6xo4nu* AJrfl,
onexrpu qecxoft raan6ponxn ).

Bce uerupe npeo6pasoaareJrr noMerrleHbr B oAHoM Kopnyce c Ce. Cncreua c6opa
nH$opuaqnr, B Koropyro Bxol[flr: nnrepQeficnufi 6aox, MHKponpoqeccop, KBapr{eBbrfi
reHeparop (reHepHpyroqnfi co6craeHHoe "BpeMfl" HOHPa), BHr{HcrnrerbHbrfi MoAynb,
BMecre c 6aoxot',t rtHTaHHe noMerIIeHH BHyrpH Aplrroro Kopnyca. Qerupe cr{errrHKa
Bbrr{HcJrHTeJrbHoro MoAynr Hcnonb3yrorcfl Ana pa6oru npeodpasonarenefi v-v, Asa
cqeTqrxa - AtrsX- ri Y- xauaaosAn.

naunue H3MepeHl,ttr, HHTerpHpyeMbre ga KaxAbte 8,22 c, cocraBJrrror oKorro 180 6ar
(t.e. = 22 durlcl rnsopr'aaqan. Bosuoxnocru 6oproao-fi annaparypbr Ann l4el4pa,
oAHaKo, orpaHnql{Bapr o6reu rnQopuaqun Ao =l 6ur/cnan. rpy6o, = 105 6nrlcyr.
Iloorouy AaHHbIe rpynnr,tpyrorcs a 6aoxn no 960 6ur, npnuerrr raKux 6aoxos 4 tuna:
HayqHbre AaHHHe fiA), scnor,{orareJrbHar{ unQopuaqur{ (BH), 6loxa KoHTpon, (EK) n
6aox nponepxr,l 3BM. 3ro no3sorfler npon3BoAnrb "cxarHe" AaHHbrx, npnu€M: (l)
yBenHqHBaercr eo$exrHBHoe BpeMc HHTerpHpoBaHua Ao 4l c (n,{rl pa3 no 8,?z c)i (2)
3a oro BpeM, nponcxoAnr 3anrcb nepBoro Hs 24 crrrHaJroB CO a 6aox Hfl c
paspellleHHeu 20 6nr, a SanHcb ocraJrbHbrx 23 cHrHanoB oc)rulecrBrflercs B BHAe
orKroHeHr.rr or nepBoro curHaJra - c pa3perrreHHeM l0 6r.rr; noJrHoe BpeM'
HaKorJreHH.fl nnQoprvraqnn a 6loxe III oxoao gg0 c; (3) a 6aox FU nepeAaerc" cpegrree
3HaqeHr.e, craHAaprHoe orKJroHeHHe, a raxxe BeJrnquHa Aperlea (3a BpeMfl 3anHcH B
HA) X- n l-cnruraaoa flII; (4) g 6nox BH ganHcbrBaroTcr cpeAHHe 3Har{eHH.q H
craHAaprllble orKJIoHeHnl 16 BcnoMorareJlbHbrx napaMerpoB 3a BpeM.r sanncn l2
6aoxoe tIA (Aannue 6aoxa BH nepe4anrcr n 6opronyo 3BM ,epes xaxAbre 3 q Z0 uan);

_I

I
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(5) s 6roxe BH ganucusalorc, AaHHHe xaar6poexn, a B KitxAorr 6aore HA-cpeAHHe
tHaqeHn.s pa3Hocrefi coorBercrByro[lnx cHrHaJIoB.

3anolnenue 6aoxa xoHTpoJIe saBepllaerc.s qepe3 KaxAHe ZG Lt 20 MHH; KpoM€
no6oqnofi nnsopuauru, oH coAepxnr raKxe AaHHbre o npoBepKe pa6oru Ca n AII c
saxpuroft sxoAHoft aneprypof,, . a ral(xe unQopuaqnlo o HenHHefiHocrH V-v-
npeo6pasoaarelefi. 3a cyrrn s 6aoxax HA, BH n EK sanncblBaerc.s nn$opuaqrx
o6reuoru oxoJro 92000 6ur. Eo.nee no4po6noe onncaHne npu6opa r npolreAypu c6opa
nnQopr'launr o.{. s [31.

2. Pea.nnraqnx xrctrepf, MeIITa

Asa uAeHrxvuux npr6opa HOHP, MoAenH 2 n 3, 6uan noueqeHbl Ha o6ellx
MexnJraHerHbrx craHlrnflx, @o6oc-l n Oo6oc-2, 3arIycKH Koropblx 6umt
oc)rulecrBJrenuT u 12.7 l98E r. OAnaro nocJre norepn cBfl3n co craHqnefi Oo6oc -t s
Haqane cenra6pn 1988 r. Bcr{ AaJrbHefiuan pa6ora no Harxefi nporpaMMe npoBoAulacb,
c HQHPou Ha craHr-lnr @o6oc-2. tlpn6op 6u.r sxanqex 14 nnns, xo 3-ocHar{
cra6uarsaqnc craHrllru 6iur.a ocyqecrBnesa r.ll.wu 2l Hlr.rln. B pesylsrare c
npndopor'r HOHP-3 nonyr{eHa npaKTHqecKH HenpepbrBHafl ganrcb MaJIoaMnJIHTyAHbtx

Qayxryaqnft colneqnofi HppaAHarrHH B reqeHne nor{rn noJryroAa - or 21.7. 1988 r.
Ao $eBpanq lg89 r., KorAa HOHP-3 6ua gHr<.rnoqeH AJrq BbrnoJIHeHIts uasHofi
nporpaMMbr (Mapc-Oo6oc) nonera.

lannHe rsr'aepennfi ll@ll4Pa Bo BpeMr noAnernofi Qaau nepegaBanhcb peryaapHo
s HKH AH CCCP (MoeKBa) s Haqnonal$rufi l{enrp KocMriqecxxx HccaeAoaaHHfi
("KHEC". Tyaysa, OpaHqHr),

B naqaae noJrera craHqHH Oo6oc-l Bo3HI,IKJIH HeKoropble HapytueHHfl s pa6ore
npn6opa HAHP-?, npnvruofi Koropbrx, no-BHAHMoMy, 6ru renaosofi neperpeB
craHqHH (TeMneparypa AocrHrna 50oC). BcKope ara npo6aeua 6uaa ycneluHo pelxeHa

noAaqeft Ha npr6op KoMaHAbI BbrKJrroqeHHe/exlpqenr,le. B pa6ore HOHP-3
reMneparypnufi neperpeB orc)rrcrBoBail u npn6op He AaBan c6oes.

Pa6ora rpex KaHanog HOHP-3 oxa3anacb BecbMa pa3nnrrHofi. Cr.nnil KaHaJI [oKasaJI
3aMerHyro AerpaAar{np c BpeMeHHbru I /e-SaxropoM oKono 30 cyr. Aas seaenoro u

KpacHoro KaHaJroB AerpaAarlhfl Ha nop.flAox MgHbrn€: 1/eoaxropH paBHH = 300 n 600
c)rr coorBercrBeHHo. fiocxoarxy Hac HHTepecyDT orHocHTeJrbHbre BapHaqHH Ha
rrrKaJrax BpeMeHH Ao HecKoJlbKHx eytoK, 3To nocTeneHHoe naAeHHe
TIYBCTBHTENbHOCTH (BO3HHKUEE, NO-BHAI'MOMY, H3-3A KOHTAMHHAIIHN NOBEPXHOCTEF H

MeAreHHofi AerpaAar.InH H@) ne oqeHb c)ruIecrBeHHo Ana pe3ynbraros o6pa6orxn, no
KpafiHeR Mepe Ao rex nop, noxa qyBcrBnTeJrbHoerb KaHaJra npeBHuaer AonycrrMbrfi
nlrxnnfi npeAen. (flocaeAnee gaMer{aHne, oAHaKo, KaqlercJr roJlbKo crHero KaHana.)

I'opaa4o 6oaee BOr(Ha, npo6.neua cBfl3aHa c roqHocrbro cJrexeHHr{ sa Coanqeu.
Jla6oparopnHe HcnHTaHHr noxa3arn, qro rr)rBcrBnTerbHocrb CO ylrenruaercfl c
yBenrrLIeHHeM yrna HaKJroHa cBeroBoro ny.{xa, KaK 3To H AoJrxHo cJreAoBarb H3

e$$exra upoexltr.rH. B AeftcrsureJrbHocrr oro )MeHbrrresue 6ulo Hecxorbxo 6o.ree
3naqnteaunuu, r{eM no 3axoHy KocHHyca, qro o6rxcngercs 3aBHcHMocrbro
nponycKaHHq H<D or yrJra naAeHr,r.a cBera. PeaauHrre AaHHbre, oAHaKo, noKa3:urn
HaJrlrr{He BcnJrecKoB c aMnnnTyAofi Ao = 0,32, Koropbre 6oaee HJrn MeHee xopouo
KoppennpoBaHbr c yrnoM HaKJroHa cBeroBoro nyqKa, perucrpnpoBaBurnMcr{ AII (crvr.

Huxe). BcnnecKH He BnoJrHe perynrpHbr Bo BpeMeHH r,t HMear xapaKTepHbre
"nepHoAbr" MexAy 40 n E0 uun.

"fia6oparopnble HcnbrraHHr, npoBeAeHHbre c Ha3eMHofi TeoroBofi MoAenbro. HOUP-1,
noKa3anH, r{To 3,t JIOXHbTe noMexH H3-3a H3MeHeH[f yrna HaKJroHa orBercrBeHHbrM
tBr.Eerc.fl pacceflHHHE cBer BHlrrpE npn6opa, BoSHnKaK'ulHx npn orpaxeHHr cBera or

26



nonynpogpaqHoro aepxaJra, ycraHoBJreHHoro nepeA QorognogoM, a raxxe H3-3a
cJroxHbrx cBeroBbrx peSlexcor or 6aenA $orouerpa.

Or aoxnux noMex, o6yclonnenHHx H3MeHeHHeM yrna HaKJroHa H pacceflHHbtM
cBeToM, MoxHo B 3Har{HTerbHofi Mepe ul6asnrlc.fl nyreM BBe.qeHr,lfl KoppexTnpyrorrlHx
xootponqueHroB, paccqHTbtBaeMbrx Ha ocHoBe nnoopr"raqnfi o noroxenxn Co.nnqa n
none 3peHr{r npn6opa.

3. Ilpegrapure.nrnrrfi auaJru3 AaHHbrx

Hnxe lr3naraprc, pe3ynbrarbr o6pa6orxr AaHHbrx KpacHoro KaHara,
[oABeprHyroro B HaHMenrmefi creneHH BJrr,!fl HHro AerpaAaqan.

Aaxe 6ee cnel{HaJrbHofi xoppexqrn 3a )rKa3aHHHe Bbrrtre norpertrHocrH, cB.s3ilHHbre c
HSMeHeHHeM noJroxeHHt Corrqa B noJre 3peHr{n npr6opa, cneKTp uouuocrn (CM),
[ocrpoeHHblfi, cxaxerr, no HSMepeHHr{M AByxHeAenbHofi AJrr{TeJrbHocrH, orqerrHBo
noKa3HBaer 5- nn)rrHue ocIIHnnsIlHH c xopo[o pa3pemeHnuu na6opoM AHcKperHbrx
nHKoB. Ilepnue pa3ynbrarbl raxoli o6pa6orxn An, xpacHoro KaHaJra npeAcraBneHbr B

[31. HnrepecHo, r{ro orHoreHne cnrnal/u1m raKoro cneKrpa R - 10 : 1 ropas4o BHrtre,
qeM orHoEeHue R gtrs cMl, nocrpoeHHoro no AaHHbrM nsuepenufi npn6opa ACRIM
u' 270 cyr (R - 3 :l npn o6uqHol.r MeroAe o6pa6orxu u - 7 : I npx 6onee cnoxnofi,
paQunrpoaaHHofi o6pa6orxe) [2]. 3ro cB.r{3aHo, Bo:rrgpBbrx, c reM, qro KoHcrpWr.IHfl H
pa6ora npu6opa ACRIM, B orrnqne or H<DHpa, goo6qe He npeAHa3HaqaJrncb AJu
cneqHanbHblx Hccne,qoBanrft no re-nnoceficuoJrorHrnl Bo-BTopbrx, BpeMeHHofi prA
AaHI{btx ACRIM uMeer MHoxecrBo 14o = 30 + 35Xl npo6enos, cBr3aHHbrx c
BparrleHr.eM c[)mHr,rxa SMM noxpyr 3euan.

Hrxe npuaoAJrrcr pegynbrarH HoBoro, no cpaBHeHnn c [3], atailu3la, AaHHbrx
H@-HPa, ocHoBaHHbte na QurrparlHn noMex.

B o6qel,r cnyqae MoxHo npnHrrb, r{To BblxoAHofi crrH,ur AereKTopa
I(t) = 111Y,Y) I"(t),

rAe 1 o(r) - HHTeHcuBHocrb conHeqHofi HppaAHaqHH B .qaHHoM cnexTpanbHoM
AHana3oHe, k(X, Y) - xoa$$r.rqHer rryBcrBHreJrbHocrH npr6opa, onpeAenfleMHfi
noJToxeHHerr Colnqa B noJre 3peHHs AereKTopa.

Kax 6uao )rKa3aHo s n. 1, 23 rruepenrfl (uz cepnr 24 neuepenHf,) B 6loxe
nepeAaBanHcb B BHAe pa3HOCTr,t MeXAy reKyuIHM .r{ nepBbrM H3MepeHUnMr{, Ha qro
orBoAHJrocb 10 6ar. CneAosareJrbHo, MaxcnMaJrbHoe 3HaqeHEe nprpaqeHHq He
AoJIxHo 6xao npenHruarb 512 eAnnuq. Ha npaxruxe, oAHaKo, H3-3a roxHofi
MOAYN'IIHH NPHPAqEHHfl CHTHAJIA HHOIAA NPEBbIINAJIH YKA3AHHYO BENHqHHY B
HeeKorbKo pas. B HTore Ha npor.axeHHH oAHoro KaApa Mor MHOTOKpaTHO npoTeKarb
cneAylo[IHfi npollecc: pocT curHana B flpeAenax 10 6ur, nepenoJrHeHr{e cqerr{BKa H
3irreM AanbHef,urf, pocr orcqera, KoropHf, nepeAaBancfl onrrb B npeAenax l0 6nr.
3ry HeoAHo3Har{Hocrb neo6xoAur'ro 6uao orJrHqHTb or o6uqHux Jror(aJrbr{brx
MaxcHMyMoB pa3nHqHof, aunaary4H (pHc. 2).

.Ilal pacrunSpoBKu ttsuepennfi 6ula coaAaHa nporpaMMa BoccraHoBJTeHHr AaHHhrx,
c noMol{blo xpropoft yAanocb BoccraHoBHTb (cocrHKoBarb) npaKTHqecKH sce 6rox}r
AaHHbrx xpacHoro xaHaJra (oxono gg,5X 6aoxos).

Blnsnr.re KoopArHarHoro eaxrop a k(x, y) Ha nocrpoense cM B HnsKoqacrorHor?
o6nacrn yAanocb cHHgHTb fl]rreM cosAaHur{ MoA€au eynxqnonanbHoE 3aBrcuMocru
ko6, Y), arnpoKcl.tMupyroqefi peanbHbrfi $axrop k(X, y). A.rs aroro rone 3peHHr{
npadopa pas6naanocb Ha KBaAparbr, H B g:lBHcHMocrH or noKa3aHrfi Aarr{HKa
opHeHTar{HH BCe H3MepeHUa AllannSy.pyeMoro BpeMeHHoro prAa pacnpeAeJrr{nHcb no
coorBercrB)rprqHM KBaAparaM. B npegelax KBaApara AocraroqHo Manoro pa3Mepa
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Puc. 2, BoccraHoBreHHbre no orHocHTerbHbrM pa3HocrrM AaHHbre xpacHoro xaHaJIa 3a 8-qacoBofi
BpeMeHHofi HHTepBaJr- 

no BepTHxaIiHoR ocx - oTKroHeHHc 6 or cpe4xero 3HaqeHHg (B oTHocHTerbHHx eAHHHIIax), no

ropH3oHTaJrbBofi - HoMep 6loxa (ro xe Ha pHc. 5).

rronaraJrocb k(X,Y) = const. A.nq xsaApara, HMepr{ero KoopAHHarbI qeHTpa a,b,
cpeAHee 3HaqeHHe cHrHaJIa

Io,6= ka(a, b) Is,
r4e /s - cpeAHee no BpeMeHH 3HaqeHHe HppaAHaUHH Ha AaHHoM paCCTOflHHH or
CoaHqa.

Ilocxoluxy Hac HHrepecyrlr orHocr,treJIbHbte HsMeHeHHfl Hppa,qHaIrHH, ro c
TOTIHOCTbIO AO NOCTO.SHHOTO MHOX(HTETN, OHH ONPEAETfl]oTgfl MATPHIIEtr 3HAI{CHHfi

h@, b) = Iob/lo.
Koop4tnarnuft Qaxrop Bo3MoxHo npeAcraBHTb B BHAe noBepxHocrH (cflrafiHa),

xoropa.fl HaxoAHTcr MeroAoM HaHMeHbrxHx KBaAparoB no AHcKperHbIM 3HaqeHHflM

h@, b).HafiAennuii cnnartrH no3BoJrn.rr BHqHcJrHrb KoaOQHrIHeHTbr t{yBcrBHreJrbHocrH

klx, Y) AJr.fl ,ro6b{x snarrenufi X, Y nots 3peHHfl AereKropa H, raKHM o6pa3oM,

npOH3BeCTH COOTBeTCTBytOqee HCnpaBneHHe CHTHaJIOB r,ppaAr,al1rtr. Cran4aprHOe
orKJroHeHHe BpeMeHHoro prAa B pesyJrbrare npeo6pasonannft yuentIIIHJIocb Ao 5 pa3

Bo6nacrH nepuo4oaP < 10 rr.

4. lloucx L60-runnyrnoro rcplloAa

Ha pnc. 3 npneeAen CM, BHqHcreHHHf; c noMoulblo nprMoro <Dyple-
npeO6pasOaanul Arrn 32-cyrOuHOro KOppexrHpoBaHHOrO pr{Aa (KpacHufi xaHa.n, uar
no r{acrore 0, 13 r.,rxl-q). B cneKrpe HMeercq He6onbruofi rrHX Ha qacrore v= 104,28

uxl-q. COOTBeTCTByIoIIIHfi nepnOg 159,8 + 0,2 t'.tl.ttl B [peAeJlax Oupr6xn CoBnaAaeT C

nepnoAoM Po = 160,01 MHH, H3BecrHbrM KaK nepHoA rno6arbHbtx nyaucaqufi Coa-
Hqa [4]. OrnocureluHaq aMnJrHTyAa nHKa orBeqaer rapMoHHqecKofi aMnnHTyAe

An=2. 10-5, qro Bo MHoro pa3 npeBocxoAr.rr cpeAHee 3HaqeHHe aMnnHTyAb,I

An=4. 10i, yCTaHOBJISHHOe, nO nOpqAKy BeJII,tr{HHbI, Ha OCHOBe 12-nernerO psAa

4r.rS$epeHuHa.IlbHbtx HaseMHbtx H3MepeHHf .HpKocrH CoaHqa n Kpuuy t5].
(Hanouruu, r{To 6oaouerpnvecKHe H3MepeHH.fl ACRIM Ha cn)rrHrKe SMM
ycraHoBHJrH cneAyouufi BepxHHr npeAeJr aapxaqnfi corHeqHori HppaAHaIIHH c
nepnoAoM 160 r'anH:A1, < 5 . 1O6 t 11.)
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noxa3aHHHe Ha pHC. 2.

d.ro+
b

IPHIR

2967 2977 2987 2997

Ha pnc. 4 noxasaH Sparr'aenr CM, nocrpoeHHoro no AaHHblM KpacHoro xaHaJIa,

nOnyqeHHbIM 3{l TpI,l Mecrqa (ptA HeKOppeKTHpOBaHHufi,6er yr{eTa xOsQQuqxenros

k(x, Yh. oAnn us nHKoB coorBercTByer nepgoAy 159,98 + 0,06 MHH, aMnJII4ry-

Aa-z' l}-s.

5. S-rrrnnyrirue ocIIHJIJrrqHIr

O6pa6orxa "clunroro" MaccHBa AJrr nocrpoeHns CM B o6nacrn BbtcoKux r{acror
npoH3BoAr.lnacb C rroMorrlbro cxoJrb3.flrrlero cpeAHero no I roqKaM. Prc. 5 noKa3blBaeT

pesynbTaT TaKOfi o6pa6orxn AaHHblx AJIHTeJIbHocruo 8 tI (BpeMeHHOfi p51A Ao
o6pa6orxn npHBeAeH Ha phc. 2); 3Aeco yxe qcHo BbIAHbt S-tunHyrnue OCUPTIJIflqHH.

OAHaxo B(naA B CM noxHbrx BcnJrecKoB HacToJlbxo BeJILK, qro oH noJlHocrblo
MacxBpyer AL cKperH ble nH KH peaJlbHblx ocuHrl Jr.fl III4 Ia.

llannnre ,OxHbIx nHKOB (pac.5) ygTpaHrnocb n)rreM OrpaHEqeHHfl
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Prc. 6' ABa cnexrpa MoqHocrtt ta, 6), nciayuexHbre AJrr AByx yqacrxoB H3MepeH[f, AJrlreJrbHocrbp 2 cyr
xaxAbrfilOl= a )

orHocHTeJrbnux Qayxryalrrrl no aMnnHTyAe: flna tHalt4ita ocraBr.flJr,cb roJrbKo Te
AAHHbIE, OTHOCHTEJIbHbIE AMNJIHTYAH KOTOPbIX HE NPEBbIIIIANH O,O5 Or AHCNCPCHHnepBoHar{aJlbHoro pr4a. Ilpegnonaraulocb, qro cI{rHaJrH, npeBocxoAflulne )[(a3aHHbrriypoBeHb, HMeror B ocHoBHOM HHCTp)MeHTanbHoe flpoHcxoxAenae. B pesyalrare rs
aHaJrHga 6uao gaxarcqeHo oKono 13t roqex.

Ilo.ssaeHxe nponycxoB Bo BpeMeHHo, nocneAoBareJrbHocrn Moxer npHBoAHTb KpacqenneHHn n}.KoB B cM. Bnusny,e nponycxoB aHanHgrpoBaJrocb nlrreM 3aMeHbrpearbHbrx AaHHbrX CHHyCOHAOfi. oKaSanocb, rrTo s CM raxoro MOAeJrbHOro pcAa HenpoHcxoAHT pacqenreHHe nHKa H3-sa onHcaHHofi nurue npo(eaypu .o"rr{";n";
AaHHbrx n con)rrcTBytoqero norBJreHH' nponycr(oB.

Prc. 6 noKa3brBaer cM, suqxcaexnrri c noMorrlbx, <Dypre-npeo6paeonanna gae
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Pxc. 7, CpeAHHF cflexrP MoqHocrri Aag 84-cyroq]roro HHTepBaJIa H3MepeHHfl

4,0
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80 t, cgm

pxc. E. H3MeHeHHe CO BpeMeHeM MotrlHocTH AByx AHcxpeTHHx qacToT: 2,96 (1\ v 3,23 (A MrI]

no rop[soHTanH - cpeAHee BpeMc aHarr3oBaBUHXC' AaHHbIX (B Cyfiax). cnekTpbl MOIIIHOCT]' nony-
qeHH AJIfl OAHOCyTOqHHX HHTepBaJloB BpeMeHH
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AByx coceAHl'lx HHTepBanoB AaHHblx, KaxAbII? Hg t(oropbrx *ruerr Aril-rerbHocTb Z c)rr.
IIo ocH opAHHar HaHeeeHH KBaAparH rapMoHHqecxHx aMnnrryA A?l B
OTHOCI{TEJIbHbIX EAHHH IIAX.

Ha pnc. 7 npe4cranneH cyMMapnufi cM sa 84-cyrovHufi unrepnan HsMepeHHfi B

KpacHoM kaHare. cnexrp noJryqeH cyMMHpoBaHHeM xBaAp atOI. A21, npeABapHrenbHo
BbrqHcreHHbrx Arf, 42 0t6enanbrx yqacrKoB AaHHbrX. Brrcoxoe xar{ecrBo 3anHcH,
nonyqeHHoe npr60poM, no3BOJrHnO COKparHrb BpeMr na6lrcAenns, sa xoropoe
npoH3BeAeHO nocrpoeHHe OrAenbHoro cM AO OAHOTO AHn. Taxoe BbrcoKoe
BpeMeHHOe pa3perueHHe BHecJrO BeCbMa cyqecrseuHoe HsMeHeHHe B npeAcraBJreHr.le
KaK O qacTorHoM COCTaBe orAenbHoro cneKrpa, TaK H O xapaKTepe ero BpeMeHHOTO
H3MeHeHH.s. B orAeaunue,qHH H3 Bpero KoMnnexca qacror S-urnyrnux xone6aHgfi scM npucyrcrByer roae6anue rolrxo oAnofi qacrorbr. npxuir,,r, *rn 

"fuan*MolrlHocTb An, rreHTpaJrbHbtx nHKoB g4- CyrOvnoM cM (pHC. 7) COCrasaqeT - 7 . 10-12,
TO Anfl oAHOAHeBHOTO cneKTpa MorrlHocrb oAHHoqHOri ITHHHH npeBocxoAHr 2,5. 10-11
(cM. pHc, 6). [pprseAeHHHF Ha pnc. g xoA co BpeMeHeM BeJrHr{HHH A1 onrAB)x rr.rKoB,
coorBercTBlloqr,ix qacroraM 2,96 u 3,23 ul-q, no3BoJr.rer cAerarb BaxHbrtr BbrBoA oxparr(oBpeMeHH.M oAHO-AByxcyror{H_oM xapaKrepe rosdyx4enn" uu"ir.o6paqaer na ce6s ra*xe c"oeo6pairra, "anbrep,iuir"io"ri,, sos6yxAeHrr.s arHxxoae6annfi. IIpn erou caMH qacroru xoae6anni yarirr*;;" ;;d;;;;.-;;;;
AeraJrbHo CM n nos6yxAeHne qacror aKycTHr{ecKHx (S_MHHyrHbrx) MoA corHeqHbrxocqt,lnnrrlrfi 6ynyr paccMorpeHbr B AanbHefi ureM.

Ycneunoe oc)rqecrBneHHe oxcrepHMeHTa HaHp 6ulo 6rr HeBoiMoxHuu 6eonocro.flHHofi noMor{H co cropoHbr Hayr{Hbrx H TexHHqecKHx rpynn MHorHxHHCTnT)rrOB, B I.IaCTHOCTH, pyxoBoAnrralrx E. KyrpauAOr,.r (rIa6OpaTOpH, (pH3HKH 3Be3AH n,aHer) n X' Porou {Aaroccxar o6cepaaropHr), xoropbru uu aupaxaeu ray60xyronpr't3HaTenbHocrb. Mu 6aaroAapHbr Ta*xe urae,qapcxorray Haq,roHarbHoMy ooHAy,Haquonaarnouy (enrpy Kocprnrrecxrx HccaeA ouannl (,KHEC", OpaHqHr),Eaponeftcxor',ry KocuruecKoMy Arencray a r4KH AH cccp sa 6oaruyn noMorqb,oxa3aHHyto HaM B xoAe BHnoJrHeHH, nporpaMMu H@Hp.
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1.. W odard M., H udso n H. I l|Solar phys. I 983. y ol. 82. p. 67 ___7 3.

'"Y:"fu1-Y-'l 
Short-period oscillations in the total solar irradiance. ph.D. Dissertation. univ. of califomia. SanDego, 1985.P. l-186.
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yAK 520.34;s23.9 - 1/-8

IEPI{OA 160 M}IHyT B IIIOOEPEHUI,IAJIbHbIX U3MEPEIIIIflX
flPKOCTIT COJTHqA 0976-t987>

B.A. Koron, JI.B. fingxoncxnfi, B.I{. Xanbfi'ryx

AHooepeHrlHaJrbHbre (r{eHTp-xpafi) xlMepexr, rprocTH ConHIIa BHnoIHeHH B KpHMcxof, ac't?o-

oH3XqeCXOfi O6Cepraropru c npHMeHeHHeM HeCXOJIbXIIX pa3IxqHHX HHCTPyISeHTOB: COJIH€9HOrO

MarlrHTorpaoa, ycrponcrBa Ans B3MepeHx, HHopaxpacHofi ,pxocrH r QoroA[oAHLlx Marprq. Anan83

acex xruipexufr tl$ cyr. xa6.npAexHfi, B cyrrMe 2661 q), BHnonHeHHHx B 1976-1987 tr. B ps3rHtlHblx

cnexTpaJrbHbrx AHana3oHax {oT 0,51 Ao 1,65 MxM) noxalaJl HaJtHrrHe cTaTtlcTtlqecxrl sHaqrMofi nepHo-

AHI{HOCTX l60,010 (t2) MHX (C ypOBHeM AOCTOBepHOCTH 2o-,lo i SaBHCHMOCTI{ OT MeTOIa CTaTHCTllqeCXotr

o6pa6orrr qaxxux).
3HaqeHHe neproAa coBnaAaeT c nepHorqoM 160,009 (ta MHH, HafiIeEHHM paHee no AonlepoBcxrM

BsMepeHUrM.
CpeAxsc orHocrareJrbHag aMnJrHTyAa BapHarIHft coJrHerlHoro x3ryrreHH, c nep[oAoM 160,01 tr'tux, n

nepegqeTe Ha B€Cb AHcx, co6TaBJtser -,1.10{ r He npOTHBopeqlT BepxHeMy npeAeJly -5'10{, ycra-

xoraexxouy 6onoMerprqecrrM[ roMepeHxn'rr npr6opa]CRIM {cnyrxxx SMMI. BaxHo orMerrrrb raxxe,
rtTo Are nepxoAa 160,01 MHH OCTlrrCTByeT cyqecTBeHHblfi oa3oBHft CABHr MexAy cpeAlrHMH xpHBblMH

cxopocTH n rpxocrx. cpelxnfi MoMeHT MaXCHMaJTbHOfi tprocTl{ 6.nrrox x cPeAHeMy MOMeHTy MH-

Hr{MaurLHoro paAnyca CorHqa.
lle{DiDepeHrlHaIbxHe H3MepeHHffpxocTr, cJreAoBaTeJIbHO, nOATBePxAaroT PealbHocTb H co.,IHeqHoe

npoEcxoxAeHHe neproAa 160,010 unx, [3BecrHoro rax nepHoA r.no6alrxoft nyJrbcaIIHH Colxqa.

PERIOD OF 160 MINUTES IN THE DIFFERENTIAL MEASUREMENTS OF SOLAR

BRIGHTNESS (1976-119S7) ,by V.A. Kotov., L.V. Didkovsky andV.I. Hanechyk. The differential (center-

to-limb) measurements of the Sun's brightness were pe.rformed in the Crimean Astrophysical Observatory using several

various instruments: .solar magretograph, near-infrared brightness muritor and photodiode arays. Full analysis of these

measurements (487 days of obr*wationr, 2661 hours in toul) made from 1976 through 1987 in different spectral

passbands (from 0.51 to t.O5 .t.) showed the presence of statistically significant periodicity 160,010 (12) min (with

the level of confidence from 2a t<t 4o, subject to method of the statistical ueatment of data). This value is in excellent

agreement with the period 1CI,009 (f2) min found much earlier in the Doppler shift measurernents'

The mean relative amplitude of total irradiance variations at this l60,0l-min period, as inferred from the data, is

about -4.10{ and, thereforc, does not cmtradict to the upper limit of -5'10{ set by the ACRM--SMM bolometric

measurcmets. It is important to nore also lhat there is no essential phase shift between velocity and brightness average

l66,0l-min curres. Th" average moment of maximum brightness is found to be close to the average moment of

minimum solar radius.

The differential brightness observations, hence, lend support to the reality and solar origin of the period 160,010

min known as a period of global prlsation of the Sun.

Bne4exne

A.nsnnOnepygAHbte - C nepHOAaMH 1-3 q - KOne6aHH.f COnHqa MOryT Aarb l-{eH-

Hyro HHeOpMaLlHlo O er6 rJry6bKux HeApax. H3segrurte Kone6aHH, C nepHoAoM 1602'

6irnn o6uapyxeHbr B usMepeHuex JIyqeBofi cKopocrg SorocQeplt rpeMfl He3aBHchMbl-

MH rpynnaMh aBTopoB l1-31. Ilpe4noaaraercq, qro 160--xo.ne6aHv,e eBrre'rcq oAHotr

Hs MoA cO6creennux rJro6anbHbtx KoJIe6aHHfr ConHqa 14,51 H o6naAaeT 6oaluoti
Ao6porHocrbo. AonroBpeMeHHas, B TerreHne MHorHx ner, cradnlbHocrb HaqarbHoli

Ooa", .r"pnoffa Ps = 160-,0101 (7) tsl (r{Hcno B cKo6Kax - CraHAaprHas oIIIH6Ka

nOCreAHHx 3HaqHMblx IIHop) aB[f,erqy. OAHHM H3 OCHOBHbIX CBI{AererbCTB B nonb3y

coJrHeqHoro npqycxgxAeHxfl nepHoA[qecK6ro srpQexra. OAnaro MexaHH3M BO3-

dyxAenuc H oHSHqecKa, npHpOAa OCI{Hnn.flIdHfi COanqa C aTHM nepHoAOM OCTaIorc'I

AHCKyccnoHHHMlt [6].
Maaac noBepxHocrHar aMnrHTyAa rno6aJrbHblx Kone6aHufi Coanqa n Heo6-

XOAHMOCTb AOrIrOBpeMeHHbIx Ha6nlOAeHHfi flBIrlOTCf,, nO-RuAvtMOMy, OCHOBHHML

np6qlrHaMn oTcyTcTBHfl Ao CHx nop TOr.tHOfi TA9HTH$HKaUHH !-MOA, HeCMOTpt Ha

g



HeOAHOKpaTHbIe TeOpeTHr{eCKHe H SMlHpHqeCKHe nOnbITKH TaKOtr HAeHTH0HKa;qiy4, B
qacrHocTH, nepHoAa 1604,01 14-81. floqsHaucs ny6nHKaUHH o Bo3MoxHoM pac_
uen-rleHHH Kone6aHHJd P6HO HeCKOJTbKO KOMnOHeHT, a TaKXe O HapyrueH41 CTA-
6nlrnocrn Ha6nnAaeMofi $asbr, unL Aaxe o cKar{xoo6pa3HoM u3MeHeHHH Saau 160n-
nepHoAa t9-l ll. Ha6nloAaer'aoe B orAenbHbre roAbr yxyArleHHe $asorofi cra6HrbHocrH
H cHJrbHbre BapHarIHH aMnnHryAbr aBropbr I l] csceusalor c H3MeHeHHeM BHyrpeHHero
crpoeHHt ConHqa B xoAe eto z?-rertero qHKJra uarnurnofi aKTHBHocrH. CAeaan
raKxe BblBo,4 o HecHHycoHAanbHotr Qopue P0-Kone6aHhq, na6lpAaeMoro no ayvenofi
cKopocTH Soroc$epu. EuIe pantule s [4,]?l orMer{anocb, qro B Ha6rroAeHH.sx AHe-
SepeHqr'raabHotr cxopocrH H .flpKocru nalnn1anrcfl ce3oHHHe h3MeHeHHr{ aMnJrHTyAbr
n $asu Kore6aHHfi c nepnogoru P6.

Eoarurofi HHrepec npeAcraBrr{nr 4r$eepeHr{r,rarbHHe (qeHrp-Kpafi) }.t3MepeHHr{
,pxocrH Soroc$epu Co.nnqa, BbrnoJIHeHHue s KAO (qacrnr{Ho coBMecrHo c IIa-
pHxc(HM HHcrnrlrrou AcrpoSnsnxn) B reqeHHe 1976-19g7 rr. 3rn AaHHbre,
no3BoJrr{ror He3aBHcHMo or H3MepeHHfi ny'{eBotr cxopocrn [l_41 onpeAeJrHrb 3Ha_
qeHHe nepHoAa Ps. Xnan H Ap. u3l, o6napyxnu[He repHoA 160- s H3MepeHHrx
COIHEqHOTO AHAMETPA, NOO6qE NOJIATAIOT, I,ITO OCI{HNNflIIHH HE TOJIbXO CO-
npoBoxAanrcr{ Bo3Myrr{eHHflMH TeM[eparypH, Ho r{ro nocneAHHe Aaxe OnpeAeJr"Eror
B OCHOBHOM 160-r"rrnyrHbrri nepHorHqecKHtr CHrHa.[ npH H3MepeHHJ{X CKOpOCTH.

Kpoue Toro, npeAcTaBJr.fferc.s Bo3MoxtrbrM orreHnTb cpeAH;1;111 3a Hec1oJrbKo Jrer
aMnJrHTyAy 160--napnaquft coaHeqHoli nppa4uar{HH, a raKxe onpeAenHTb cABHr
Sasu uex4y xole6annrMx AonJrepoBcKofr cKopocrn H .flpKocrH rporocsepu. IIo_
cJIeAHee BaxHo KaK ,4JI.R npo6aer'au oroxAecrBJieHnn 160u-xoae6aHu.q c iogr ntu
HHOF MoAofi co6crseHHux xoae6annfi CoaHrIa, TaK H Ane Bbr-acHeHH, MexaHH3Ma
nos6yx4enna.

1. ,(anuue ua6lrogeHnfi

Marepua-n nonyqeH s 1976-1987 rr. na Eauexnou corHeqHoM renecxone (ECT)
KAo c nprrMeHeHHeM HecKoJrbKHx pa3rnqHbrx HHcrpyMeHToB, perlcrp6poBaBru,x
apeuexn*e Sayxryaqran ,{pKocrH @oroc@epu 4aeeepenqHaJrbHo, r.e. no essexry"rreHTp-r(pafi". Bce H3MepeHHr rpKocrH na 6cr caeaa*t"r oAHoBpeMeHHO C He3iI-
BHcHMrTMH H3MepeHH.sMH nyqeBofi cKopocrH [4]; o6ulnr,rx c'lrrfllvtcb roJrbKo ABa
NJIOCKHX IIE,/IOCTATHbIX 3EPKAJIA H CHCTCMA THAHPOBiTHHfl .

rlpegnoaaraerc.E, qro rao6aarHue ocqnnJrsuHr coanl1a, B r{acrHocrl.r, 160-ur-
H)rrHaq nyJrbcarrHq, conpoBoxAarorc, oqlrrHMbrMH BapHar{HrMu Qyuxqnu noreM-
HeHH.ff COJrHeqHoro A}{cKa K Kpan. K ony6anxoaaHnbur{ [4, 12, 14-16] AaHHbrM
Ao6asaeuu HoBbre Maccr.rBbr 19g5-19g7 rr., [oJTyqeHHHe c Soro4r.lo4nuun
MarpHr{aMH, a raKxe ABa MaCCHBat lgTg u lgTg rr., non1ug111151e C noMorrlbro
uH$paxpacnoft ycranoaxr [16] H paHee He aHiurH3rpoBaBrur,tec.fl.

PaccuarpraaeMHE BpeMeHHofi pr4 4resepeHrrHaJrbHbrx HsMepeHnpt npxocru
npeAcraBJrrer co6ofi cpeAHHe 3a s-MHH)rrHbre HHrepBaJlH BpeMeHH pa3HocrH "H3Me-
peHHrr MHHyC napa60anvecKHf, AHeBHOf, rpen4" H Oxaar"Bier g7 c5rr. na6.un4ennr,
B c)rMMe oKono 2661 q. Hxxe Aaerc, KparKa.s xapaKTepHcrHxa orAenbHbrx MaccHBoB
cornacHo ra6a. 1.

1. HstrtepeHn a 1976 tt lg79 (qacrb 2) rr. eunoaHeHbr c lroMorrlbto MarHHTorpa$a gtn
xoHrHHyyMa B y3KHx Cnerop:urbHbrX oKr{aX: }"StZO,zs a },szsz,ss e 0,03) i coor_
BercrBeHHo (cM. [4]).

?. Hsuepennn lgZT u lgTE (qacrb ?l rr. BHnoJTHeHH c HK_ycraHoBr(ofi c
IrpHMeHeHHeU nposuaupoBaHHOri IIIenH, BAOJTb xoropofi cKaHHpOBitncn AHCK cOrHUa.

B srofi ycraHoBKe 6ua npnueneH cner.IuaJrbHbrfi areKrpor,aexinnuecKlh nnHefiHbrfi
MOAyJrflTOp, OcyulecrBnqsuHfi cKaHHpOBaHHe AHCKA cOInqa c qacrorofi 20 I-q.



l! n/n FoA (MaccHB) L, uxtnt HHTepBa,

Ha6nloAeHrfi

qHcro

cyrox 5m-roqex qacoB

Ta6anqa 1

Cropra AaEuBrx f,a6fioAemrfi

1

1

3

4

5

6
7

8

9

10

11

t2
13

t4
i5
l6
t'l
18

B cyrrMe, ,976-19E7 rr.

rl.5-29.6
I I .8-6.1 1

t2.l-25.5
2l;l-?.1.10
30.3-8.8
27.5-23.7
19.6-19.8

r.9--29.11
5.8-30.9

3.1G-l8.12
30.7-3 1.8

2.9-10.10
28.6-1 1.1 I

4.4-31.5
1.6---26.7

18.8-28.8
2.8--29.r1

16.6-3r.7

1 1.5.19'l6- 31.7. 1987 r.

1976
1977

1978-l
t978-2
1979-l
r919-2

1981

r982
1983-l
1983-2
1984-l
t984-2

1985

1986-1
t9E6-2
1986-3
1986-4

r987

0,51

'',:'

0,52
,'.:'

o'':,

0,9 8

0,,:,

o,13
0,82
0,82

l4
32

t7
35

55

36
t4
53

a
23
l6
n
4t
23

17
7

l4
23

487

773
1818

711
2379
3919
2917
1020
290',1

1750
I 195

855
1577
2403
1600

2856
522

1040
1677

31925

65

152
60
198
327
243
85

242
146
100
7t
131
200
133
238
44
87

140

2661

flerexrrponaJracb aMnnHTyAa nepeMeHnoro Ha yABoeHHofi qacrore 40 I-q cnrnala,
nponopqnoHaJrbHoro pa3HocrH lpKocrefi "rleHTp-xpafi", Koropafl KanH6poBanacb B

eAHHHUax flpKocrH ueHTpa AHcKa. IlpoQnnrpoBaHHar rqenb ycraHoBKH o6ec[eq[BaJla
)rMeHbEeHr.re cpeAHero 3a AeHb cHrHaJra, a raKxe c)ru{ecTBeHHo H3MeHsJIa 30$eK-
THBHHfi BKnaA pa3nnqHbrx :/qacroB AlacKa Coanqa B H3MepteMufi 4uSQepeHlll,tanbHblfi
cHrHaJr (noApo6nee cu. [15-161)

3. Macclrsbr 1978 (qacru l), 1979 (qacrb l), lgEl u l9E2 rr. nonlrqeHbr raKxe c
noMotrIbD HK-ycranou(H, Ho 6es npo0n.nHpoBaHHofi ulerlH Ha BxoAe cxaHHp)noqero
Sorouerpa.

4. Ha6apaennc 1983, 19E4. 1986 (qacrn l, Z, 4l u l9ET rr. BHnoJIHeHH c Qoro-
AHoAHoF MarpHqefi MO-6, r{MeBrnefi 256 (= 16x16) ,qeeK ll?, l7l. Ha uarpnqe
crpoHnocb Ar,r0parqnonuoe nso6paxeHHe Coanqa or nxoAnoil qenH KaMepu-o6c-
xlpbr; .(HaMerp rao6paxeHn., Do = 5,9 r'ar'a, eQSexrHBHoe npocrpaHcrBeHHoe pa3-
peureHHe 0, 18 Do, AilnHa BorrHbr 0,82 + O, l3 r',rxu. Hstueprlc.a ano$epenqHarbHblfi
CHrHaJr rpxoCTH MexAy lleHTpanbHofi SOHOfi AHCKa H qerHpbMfl I(paeBblMH

yqaCTKaMH, HaxOAHBItrHMHCfl Ha paCCTOtHHH = 0,64Ro OT IIeHTpa Ay.CKA (Ro - paAryC

Co.nnqa HJIH ero H3o6paxeHufl).
5. Ha6lpaeHnc 1985 n 1986 (qasrb 3) rr. BbInoJIHeHbI c Apyrof, 0oroAnoAuoft

MaTpHrlefi, MO-14, c qHcJIoM f,qeeK l0?4 (=32X321. Ha arofi MaTpHIIe c nOMor{FP

JrHH3bt crpol,lnocb H3o6paxeHHe ConHI{a AHaMerpOM 8,5 uu; 3QSeKrIrBHOe pa3-

pellreHlre = 0,0?5D o, All.1a BoJIHbl 0,98 + 0,13 rrxrra a 1985 r:, 0,73 + 0,10 MKM B 1986 r'
(noApo6Hee o Ha6nIoAeHHsx c MarpHqefi cu. s [18, 191). Hruepenun l9E5 r.,c MarpHIIefi
MO-14 BbInOJIHeHbI TaK xe, KaK C MaTpHIIefi M@-6: perHCTpt'tpOBaJIaCb ,pKOCTb
qeHTpanbHofi gonu no orHortreHHp K cpeAHeft flpKocrn qerblpex KpaeBblx 3oH. B 1986
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r. c npHMeHeHHeM 3BM CM-4 Bbltlncr-flrncb cpeAHrfl flp(ocrb r{eHTpanbHor? 3oHbr
BI'AHMOTO AIdCKA COINqA PAAHYCOM O,ZROU CPEAHflfl CPKOCTb KOJIbI.IEBOfi 3OHbI

AHcKa, orpaHHqeHHoli paAHycoM (Ha MarpHqe MO-14) 0,S5 Ro u 0,75Ro; 3areM
Bbrr{r4crercr{, xax o6u.rno,4rQQepeHqua.nuufi cHrHaJr qpxocrH AJr.fl 3THX AByx 3OH.

Axaaua Marepnana 3arpyAHeH BcneAcrBue ror-o, qro Ha6nroAeHu.s sa 12 .uer
CAenaHbI Ha l{eTblpex pa3HHx HHcTpyMeHTax (vtw Aaxe Ha rrrecTr, BCnH 1rv6g16 y6-
am$uxal.J.uu ycrpofrcrB 14 MeroAbr o6pa6orxn AaHHbrx), [pHr{eM B pagHbrx cneK-
TpaJrbHbrx AHanagoHax. O4naxo o5utue AaHHbrx H npHMeHeHHe AocraroqHo
KoppeKrHoro MeroAa o6pa6orxu nosBoJlser 6onee HJrH MeHee yBepeHHo cyAHrb o
npnc)rrcrBHH rrepHoAHqHocrn I 60-,01 0.

2. Cneprxa AaHHrrx c reprroAaMu 160,000 n 160,010 uuu

Ha ocHose aHaJrH3n H3MepeHHrtr &r orAeJrbHbre roAbr s14, lz, l4-16, lgl noxasaHo,qro Bo Sayxryaqnrx 4uSrpepeHqnaarnofi ,pKocrH HMeerc.E nepnoAHqHocru 160-.
Ha6arcAaeua, aMnJIHTyAa rapMoHnqecxofi 160n-soaHH, oAHaKo, cHJrbHo BapbHpyer
or MaccHBa x MaccHBy, I{To cB.E3aHo, no-BHAHMoMy, c HecKonbKHMH npHqHHaMH: l) sa-
BHCHMOCTb etpsexra or AnHHbr BoJrHbr l" n cnexrpaarHofi norocbr na1tnI'eiH:/,fi; 2) paa-
Jlnque H HeToqHOCru xaan6poBoqHbrx xosQ$nqaeHToB, npnHHMaeMbrx An, pasHbrx
rlHCTplrMeHTOB; 3) BJTy,flHlHe nOMex, o6ycaoo-leHHux 3eMHotr arr,,rocQepofi, HHcTpy-
MeHTOM u 4p., 4) peaJrbHbre Bapy,al{xr aMnrHryAbr l60u-ocqraa rn\HA coanqa.

Aaq raxAoro us 18 MaccHBoB (cM. Ta6r. 1) 6rr.rru nocrpoeHbr cpeAHHe KpHBbre
H3MeHeHH.a lpxocrnl c nepHoAoM 160n,000 n no 16 cpeAHHM 3HaqeHH.aM 

'pKOerHTaKHx KpHBblx (nocrpoeHHblx no 16 Sasonrrlr HHTepBaJ,raM) MeroAoM HaHMeHbrrrHx
KBAAPATOB BbIqHCJT'./IHCb IAPMOHHqECKHE AMI'HTYAbI A1(S EI.NNUgAX CPEAHE}i
epKocrH r{eHTpa AHCKa corHrra) H BpeM.c MaKCHMyMa Cu:Hy}O:/,Aanunofi xpnnofr g,
orcqHrHBaeMoe OT MOMeHTa uT 00 00.. pesy.nrrarH npHBeAeHbr B ra6a.2, rAe TaKxe
]Klt3ilHbl: A - Cpe4neKBaApaTHqHHe 3HaqeHHr{ MaCCHBOB, ?AIOO - CTaTHCTHT{eCKHfi
xpnrepnfi 3HaqHMOCTH 160n-soaHH 04 - nqxoBafl aV,nnHTyAA, Oo - craHAaprHa,
our.r6xa eHaqeHurl flpKocrn cpe4nefi xpHBofi).

MaccHsu 5 n l? (anoxH lg7g, 42 x 19g4, 7? ff.) He AaJrH cKoJrbKo-HH6y4l sHavuuofi
nepHoAHqHocrn 160-, nooToMy 3TH ABa MaccHBa rr3 AanbHefruero aHaJrHsa (oag) 6brar.l
lrcKrroqeHbr (AercrBHrenbHo, Arfl MaccHBa 5 xpnrepufr ?A/osuuauuarbHbri (<?),a
Arr MaccHBa l2 rapuoHHr{ecxar{ aMnJrHryAa oqeHb HH3Kil: A6=(0,M +0,07).10+, n
@asa onpe4errercr' c oqeHb 6oatruori ourn6xofi).

HsuepeHu.e c MarHHTorpaQov 4aara 3HaqeHHq L u A1, noqTH Ha nOpqAoK npe_
BocxoArull,ie a,, A5 gnz HsMepeHHfr c HK-ycraHosxofi u MarpHr.ler? Mo - 6. 3ro r"roxno
o6l.acnntl: 1) pa3nHI{HeM cIIeKrpanbHbrx AHana3oHoB, 2) pas.naunofi reoMerpHer: 3oH
Ha Ar{cKe coanqa, Anq Koropbrx onpeAenqnrce 4n6$epeHrrHaurrbHbre cHrHarrbr
epKocrH ; 3) nero.rnoct nuw xatudpoBoqHbrx MHoxu reJrefi .

HNTCPECNO, HANPHMEP, OTMETHTb, .ITO AMNJ'II,ITYAW ANMAKCHMAJIbH bI AlIg MACCHBOB
1,6 u 16, nolyveHHbrx B cryqaflx, KorAa .spxocrb H3Meprnacb 4an o6urupnrrx
ueHTpaJrbHbtx KpyroBblx 3OH OTHOCHTeJTbHo BHerrrHHx KonbrleBHx soH 4HCxa. 3ro
Moxer 6urt su3aaHo KoHr{eHTpar-lHefi 160--e0eexra, aaltnAaeMoro B _spKocrn, xrIeHTpy Aucra Coauqa, qro orMeqaaoco s [191.

,{onleponcxHe H3MepeHHX [4] noxasbrBaror, r{To cpeAHHe MOMeHTbT uaxcruaaruoli
r)rqeBofr CKOpOCTI. ("pacurHpeHra") SorocQepbr rrpH ocuuJurr{r{Hrx c nepnoAou po =

lcloso "AlrD0epeHrlnanbHLrfi,, Arq xparkocrx scrcay dyAeu onyckarb, ecJrx He oroBopeHo cne_
I{HaJrbHo.



Ta6auqa 2

Pery.rrrrarrr auaJrx3a c trepltoAou 160m,000

I
a

3

4

5

6

7
8

9

l0
ll
t2
l3
t4
l5
l6
t7
l8

42,7
0,91
l,8 l
0,56
0,63
54,4
1,0
1,3
2,6
2,3
1,8
1,5
7,3
2,7
2,7
5,0
2,2
1,9

1976,43

1977,73
1978,22
1978,68
t9'19,42
t979,46
19E 1,55
1982,79
t983,67
1983,86
1984,62
1984,72
1985,68
1986,34
1986,49
1986,64
1986,65
1987,53

6,8 t 2,9

0,27 + 0,05
0,10 r 0,ll
0,u t 0,02
0,14 r 0,10

6,5 r 2,0
0,27 ! 0,03
0,29 r 0,06
0,51 r 0,07
0,92 + 0,10
0,,10 t 0,08
0,04 r 0,07
0,43 t 0,30
0,55 + 0,09
0,28 r 0,06

2,28 r 0,38
0,21 r 0,07
0,20 r 0,07

oohtgm t tr
0036+5

0130+30
0027 + 4

0227 + 18

0107+8
003413
0059+5
0049+4
0049+3
0006+5

0009r18
a23t+4
0107+6
02 11 + 5

0223+9
0141+9

;
_1)
+49

-52
-40
+49

3,1

6,7
2,8
4,1

1,5
1'l
4,1
6,9
4,4
6,7
3,1
2,3
4,0
4,3
'lq
<'l
2,1
2,9

+15

-l I
+27

-51

-37
+20
+4

-35
-41
+50

= 1604,0101 noAqnH.srorcr, B cpeAHeM, cneAyxltqefi 3aKoHoMepHocrn, Qurcnpynqefi
flocro.aHcrBo HaqaJrbHofi $asu n]./rbc4r{}ltr :

tn= to * nPs, (1)

rfle t6 - HaqarrbHbrfi MoMeHr, coorsercrByrow{fi 3noxe }th 23^(+ 15'), 1.1 1974 r.
(BcroAy.UT), n = 0, l, 2,, ... - HoMep rIHKJra. Ha6npAaer'rue MoMeHTbr MaKcHMarrbHoR
cKopocTH oflpeAenrorc, no rapMoHHqecKrM Kp[BbrM, BbrrrHcIeHHbrM An.fl KaxAoro
MaccEBa cxopocTH (Hnu rpKocrH) c nep[oAoM 160"r,0000, a saxoHoMepHocrb (l)
nonyqeHa Ha ocHoBe aHaJrH3a coorBercrByroqefi oa3oBor AHarpaMMbr (cM. HHxe)
H3MepeHHF cKopocrH [41.

Cae4yer nn BpeMeHHofi xoA MoMeHToB MaKcHMaJrbHoft f,pxocrr gi (cr*a. Ta6fi. 2)
3lrKoHoMepHocrn (l)? H ecxu Aa, To c Ka.xHM,.cpeAHHM g 12 ner, cABHroM no 0a3e
orHocHTeJrbHo oas MaKcHMaJrbHofi cxopocrr,r, n c KaKofi crarHcrHrrecKor
3HaqHMocrbro? npn sToM flpeAnoraraeM, qro Bce BogMoxHbre oABHTH no Sase I Af, | <
80..

.I[aa ornera BbrqHcJrHM pa3HocTH AIi = gi-vi, rAe vi - MoMeHTbr cKopocTH,
paccqHTaHHbre c noMoulup (1) H o[peAeneHHbre, KaK n MoMeHTbl {p; oTHocHT€nbHo
MoMeHTa UT 0000'cpeAHeri anoxH AaHHoro i-ro Naaccrisa flpKocrn; i=1,2,... 18,

r(poMe i = 5 u 12. Bce MoMeHTbr BpeMeHH gt, v;, no onpeAerreHHrc,, HaxoA.sTc.q B

AHanasoHe 0- l60n c HaqaroMuT 0000'.
Aanee rroJrarogM:

I oi, -160-, ec,.rn A,; > 80-;
ar, = ] L,i,, ecnu lar,l< ao-;

Iar, + too- ,ecriu Li, < -80-.

i txouep
MaccHBa)

l; (cpe,{Hen

3noxa, r.)
a, l0-4 2Alos Ah, rc-! P;(uD A/i, MHH
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oroxqarearHo floryqeHHbre pa3Hocrn MoMeHron At;npHBeAeHbr B nocneAHeM
croa6qe ra6n,2.
' Cpegnee sHaqeHne &= EAti 116= -4n(+9.). Oasa MaKcHMlMa f,pxocr5, raKHM

odpasor'a, B npeAenax oru6xs coBnaAaer c Oa3otr MaKcHMaJrbHofi cKopocrn. Ans
ypoBHr cTarHcrr{qecxofi 3Har{}rMocTH xoHrreHTpaqnn L,t;oKono MoMeHTOB ,r, BOC_
no'b3oBaBluHcb MeroAot't [6], no.rryuaeM = 20 (AocroaepHocrl g= 0,g5). Taxnu o6pa-
30M, C ypoBHeM 3HarrHMocrH = 2c sBapHarrHrx .flpKocrH npHcyrcrByer nepuo4 p6.

Tenepr nHTepecHo noa1rqs16 cpeAHoro oa 12 aer KprrByro HgMeHeHHfl f,pKocrg c
nepHoAoM P6, Onpe.rtgnHrb cpeAHrop aMnrrrTyAy n sasy xpnrofi. IIpn orou neo6xo_
AHMo yr{HTbrBaTb orrnrtHe P9 or I /g cyr.

Ilocrpoexre o6qefi a 12 nq xpnnofi HsMeHeHnfl rpxocrn c nepnoAoM p6 sarpy4-
HeHo Hs-3a c[JrbHoro, np,MepHo Ha [oprAoK, pa3nnrrHc cpeAHhx aMnnHTyA Crr no
TAdNNAENUSM, BbINOJIHEHHHM B PA3HHE CESOHH H C NPHMEHEHHEM PASNHTIHOfr AN-naparypbl. 9ro6u yqecrb pa3nnrlHr{ aMnnnryA h pagnwtla crarncrHqecxHx
sHar{HMOCTeF pa3Hbrx MaccHBoB, sCe 1g xpHBHx (napaMerpH AnugisrHx KpHBbrx
npHBeAeHbr s ra6rr. 2) HOpMrrpoBaJrHCb n)rreM Aene1uf,, r(pHBbrx (T.e. cpeAHHx3HaqeHnfi "apKocrH . B 16 sasoaux HHTepBanax) na coorBercrByrorrlHe
cpeAHeKBaAparHqHbre our6xn KpHBHX O6.3areu lg noprr,rupoBaHHbrx xpHBbrx (c
BKJrroqeHHeM MaccHBoB S n l?,l 6ulr cnepnyrbr B oAlly o6r4yp KpnB)[o c [epHoAoM
160,,r,0101, noKa3aHHyD na pnc. la. rxarlr6ponxu i"iuur,rr 4ngrpepenqHanbHofi
tpKocTH'A1(n eArnnqax rpxocTH rIeHTpa AHcKa) OTofi (pHBofi noalruena Ha ocHoBe
aMrnHTyA AnAnn HHrepBara lgg3-tgg7 rr., r.e. no H3MepeHHrM C QOro4no4nuunuarpnqhunr rlpx cBeprxe c nepHoAOM p6 yunrunarocb, qro cpeAHne KpHBbre (Hx
napaMerpbr npHBeAeHbr s ra6a. 2) nolwexu He c nepHoAou p9, a c nepHoAOM, rOqHO
paBHbIM l/9 cyr: KaxAa.f, nocreAlnoqat KpHBar cABgranacb no Sase orHocHTeJrbHo
npeAblAylqef, KpHBoF Ha BeJrnrrltHy Agi*r =33,2 (t,,-t) (L,fl,tH), rAe ,i, [.,1 - cp€.(HHO
snoxH (B roAax) MaccHBOB CornacHo BrOpoMy cro;r6qy "ra6n. 2. Mnoxnrtar 33,2(MuH/roA, )rqrTbrBaeT orar,rune P6 = 160-,0101 or I /g cyr.

Ha puc. la suAuw c,HycoHAarbH)[o KpHByp c Bbrcox,M )rpoBHeM 3HorrHMocr,:
2A/os * 4,6; A5= (1,7 + 02) . l0-5. ,{ocronepnocrb nepHo,qa p6 cocrannrer npHMepHo
3,2o (* \ 2 Alodi no KpnrepHn 12 snavnuosrb Aocrxraer 4o).

Mu npoael, HesaBncHMyD orreH*y 3HaqHMocrH no Kp,repHro A66e [20r, roropufi
)rtllrrblBaer rnaAKocrb Qasoaofi xpHBofi. K coxalenrp, oror KpHTepHfi MaJro onHcaH BacrpoHoM,qecKofi nHTepar)rpe, nooroMy ocraHoBHMCq Ha HeM nOApO6nee. Ilycru y,,(k = 1,2, ... n) - opA,Harbr ToqeK easoaofi KpHBori, coornercrn;ruoqne
l/nop,AoqeHHbrM 3HaqeHHrM BpeMeHHdfi xoopAnHarbr x2i x2_11 x21 xpa1,o,

1;G1r)l^- cpeAHee sHaqeH,e opAHHar. Ey4err.r cq,rarb, ero )p - He3aBHcHMbre
cnyqafi Hbre BeJrHrrHHbr. Buqrcanu napaMerp

n-l
I(Yr*, - yrl'

^-t=lz--lT,
22(yr- y-)" Q)

xapaKTepHSyrorrl,fi TJTaAKOCTb xpnaof,. .{.nx vrcro cayvaf,nux BenHr{HH q * l; ec,,u
$asoaax KpHBa, AocraroqHo rnaAKar, q < r. [!tn augurrno"o ypoBH, BeporrHocrH p
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HHTepBaJre. ToqxH - cpeAHHe 3HaqeHHg B XaXAOM I0-MHHyTHOM @' 6\ ttlttl 20-MHHyTHOM (B) HHTepBane

0a3H

H KOrHqecTBa ToqeK nslzol onpeAeneH ypoBeHb Qrp Tilxoft, t{To npH Q<4"p xpHBafl c

BeporTHocTr,ro p He ,BrseTcq cayuaftnofr. Tau xe npHBoAHTCq sOpUyAa OIIeHKH

AOCrOBepHocrH KpHBOR (OHa Aaer xopouyp oIIeHKy flpH n >/ 60}
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PHc. t. CpeAHHe xpHBble xone6axufl c nepHoAoM 160u,0101 A[O'PepeHqHanbHofi 'pKocrl{ 

(a); ArQ-

qepenqxi.nrxon alnreson cxopocrH (6); H rr-acrorbt xpouocrpepnux Bcnbrpex Ha ConHqe (B)

nyHrTHplrbre xpHBHe s5|qrcaexs MHK (a;, cHHycoHAa) HJIH npOBeAeHu -or pyrr" 1d, a). t{eprouxavn

OfogxaqexU THnHqHHe Oun6xu (t O);6 - 6THOCHTeJIbHHe Bap1IaIIHIl qgc'Ia BCnbIIIIex B xaxAoM QaSOaOv

(3)

rAe D AOCTOBepHocrb, BbrpaxeHHafl B eAHHHIIax oHopMaJIbHOrO pacnpeAereHl{fl

cayuaftnOfi BeJrHqHHbl'

B naueu Cn) {ae KOJIIiqeCTBO TOqeK KpHBOfi n=l6,BeJII'lqHHa q=0J6|24'flO

ra6l. 4.9 s [20] reryo onpeAennrb, t{To Bepor{rHocrH cnyqafiHor6 pagnpeAeneHrfl

0,00lcoorsercrByerQw=0,3413'r.e"sHaqHMocrbHaIIrefiKpHBoft'BHonpeBHluaer
ypoBeHb 3o. Boenoab3oBaBrrrHcb npn6anxenHon oopMynotr (3), orpeAenteM AOCrO-

B€pHOCTb: D =42O.3ro anaqHr, qTO BepOflTHOcTbTOrO, qTO AAHIrAS KpI{Ba' rlRilreTcs

qHcro calruafinuu pac[peAeneHHeM BeJIHt{}lH }1, pSBHn P =1,3'10'5'
Ha puc. 1,6 npusegeHa cpeAHqe KprrBafl cKopocTl,l Qorocipepu no na6apAeHHflM B

KAO 1974-19E7 rr. u 1l anq roro xe nepHoAa Psi HlneBae Sasa ncngy coorBercrByer
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MoMeHry 00n00-, 1.1.1974 r. Conocraarrfrfl ABe KpHBbre Apyr c ApyroM, HaxoAHM, qro
MoMeHr MaKcHMaJrbHofi rpxocru, 01,,01.+ 4n (Arn onoxn l.l lg74 r.) onepexaer
MoMeHT MaKcHMaJIbHor cKopocrn,0lh2S^+ 6- (uor,renru onpeAeneHbl Arrn cHHycoHA,
BbrrrHc-rreHHbrx MHK), Ha BeJIr,rqHH! 'ln= ZJn * Jm.

Ha pnc. l,B npHBeAeHa cpeAHrr Kpr{Ba.fl MoAynrqr{H qHcJra Bcflbrrrrex 6anta B z I
couracHo MHpoBbrM AaHHbrM sa 1935-1980 rr. [11,211. Cpe4nnfi uoruenr MaxcHMyMa
rracrorbr Bcnbrrrex (onpeAeneHHHfi no HecHHycoHAanbHofi KpHBotr), 00i58.(110-), B

npeAenax oun6xn coBnaAaer c @a3ofi Mar(cHMyMa sprocrH Connqa.

3. Oaronas AHarpaMMa

Teneps BaxHo ycraHoBxTb, 3HaqHMo rH ortraqaercq nepHoA, onpeAeJr.seurrfi
ToJIbxo no H3MepeHrrrM ,pxocrvt, or 1/9 cyroK, H HacKoJrbKo ror{Ho oror nepHoA
coBnaAaeT c nepHoAoM P6, H3B€CTHbIM H3 He3:IBHCHMbTX H3MepeHHtr CKOpOCTH r.l

Ha6nnAeuu[ BcnbrrrreK na colHqe l?ll. Als aroro npHMeHHM MeroA nocrpoeHut
AnarpaMMbr "O-C" Illl, noaray.scb reM o6croqreatcrBoM, qro repnoA Ps6ansox x
cyrovnofi rapMoHHKe. Ho raxouy aHanH3y qeaecoo6pa3Ho npeAflocJrarb HeKoropbre
3aMeqaHHfl o 4nS$epeHrIHaJrbHbrx H3MepeHH.ax.

Aunanry4a lG0n-aapnaquf, onrHqecKoro H3nyqeHr.fl Coanqa orreHb Marra,

- 5.10-6 tl2, l5], nooroMy B H3MepeHHr{ 3aMerHbre noMexH BHocHT geMHar aruoceepa,
a raKxe pacceflHHbrr? cBr;1 3 TerecKone rr perHcrpHpyroqetr ycraHoBKe. Ilouexr.t
BH3blBapr cHcreMarHqecKne rpeHAbr cnrHaJra cpxocrrr. H nocxoatxy nepHoA 6aHsox
x 1/9 cyr, Aaxe nocne Qn-rrrpaqnn rpeHAoB napa6oaauu ocTaror{HHe noMexn Mor)rr
npHBecrH K no.flBJreHnn aoxHofi neprroAHqHocrH = 160.,000. IIOCAeAnnr npH-
cyrcrByer H B H3MepeHHi{x cKopocrH, Ho B cHny nperrMy{ecrn 4neeepeHr{HanbHoro
MeroAa n 6aaro4ap, HaKonJreHrEp 6oatuoro qptcra lr,a6noIielr.nfi arrnar.rryga sroft
,oxHof nepHoAHqHocrtr B H3MepeHH.sx cKopocrn 3HaqHTeJrbHo rroAaBJreHa no
cpaBHeHHIo.c peanbHblMn xoae6aHntMH, cM. [41. Hsr'aepenptr{ cKopocrH no cyulecrBy
ABaxAbr 4HQQepeuuHiJrbHH€: perHcrpr,rpyercfl AonJrepoBcKHfi cABr{r CneKTpanbHofi
ruHALl rro MeroAy "Coanqe orHocr,rreJrbno Coanqa", H, KpoMe roro, caMH H3MepeHHt
cKopocrH no c)rrh 4u$@epeuUHaJIbHHe H3MepeHHr. B pesyaurare QoroyunoxrTervt
MarHHTorpaSa {reanoceftguorpaSa) o6ecnequsanr peanbHyto rorrHocTb perncrparlaH
orHocHTeJrbnrx QayxryarrHfi rpKocrH B cneKTpe.-10{, qro coorBercrByer Aonne-
poBcKoMy CABHTy -l ulc (BctoAy BpeMs HHTeTpHpOBAHHfl CHrHana =5^1. orno-
cHreJrbHbre Sayxryaqnn npo3paqHocrn aruoc$epbr Aaxe npE xopoueu ne6e -LO-2,
no3ToMy 4n@sepenqnarbHHfi MeroA HsMepeHr,rr{ rpKocrn o6ecneqHsaer peanbHyrc)
rot{Hocrb -10-3+5.10{(r.e. B 5-10 pas xyxe, qeM B H3MepeHHsx cxopocrn). Dro
npHMepHo Ha noprAox 60.rlue, qer\,r BapHar{HH 4nQsepenqH:urbHoro cHrHara
,pKocrn -5. 10-s, cv.. r a6t. ?.

orcloAa cne,qyer, rrro B L3MepeHHsx .flpKocrn Moxer npnclrrcrBoBarb AocraroqHo
cHJrbHo BbrpaxeHHa, nepnoAHr{Hocrb l/9 cyr (16@,000). IIpa naseunux na6arc4enunx
nocneAH.ss, no-Br,rAHMOMy, MOXeT AaXe npeBocxoAHTb no aMnJrHTyAe HcKOMytO
nepuoAnqHocru P6 = 160-,010.

Paccuorpnu gasoryro AHarpaMMy (pac. Z), rAe Ha nJrocxocrn,,g ruT) - roA"
npHBeAeHH 16 tvtouenroB cornacHo ra6t.2 (3a HcKnroqeHHeM MiurosHaqxMbrx AaHHbrx
MaccHBoB 5 u l?; BeprHKaJrbHoft veprovxofi )rxa3aHa rHnHqHa, ourr6xa (to) B onpe-
AeneHHH MoMeHToB MaKcHMaJTbHofi rpxocrr, I(oropar [pHHflTa liecKonbKo 6oarulefi,
ueu soprraaJrbHbre oun6xn MoMeHToB, npHBeAeHHbre s ra6a. 2; To xB na puc. 3).
Aalurue Bcro nJrocKocrb puc. 2 ganoanrel{ cel{eficreoM nprMbrx l$) = at + b,rpe y -
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Pilc,2.oa3oBa, AHarpaMMa AJI, nepxoAa t60u,000, nocTPoeHHag no H3MepeHHgM,pxocTH 1976_

1987 rr.
Toqxr no BepTxxaJlr noBTOpclOTc, C nepxoAoM, TOtIHo paBHblM l/9 CyT (160m,000 ), yron HaxJIoHa

npgMbtx JlHHefiHOft perPeccxH, npoBeAeHHUX qepe3 ToqxH MHK, COOTBeTCTByeT nepHOAy l60m' 010 (+ 2)

Beprxxanbxofi qeprotrKofi o6o3HaqeHa rfinHqHat ouH6xa (t 6, To xe Ha pHc 3)

opAHHara (BpeMc UT n r,annyrax), , - 3noxa B roAax U =0 Amr snoxH 1974'00 r')' a'u b

- cBo6oAHHe napaMeTpbr, MeH.sro[IHecq B np€!€J'lox: 0 < b <160t;-132 <a<132
(MHH/roA); 3ro coorBercrByer o6nacrH aHanH3t{pyeMblx nepHoAoB or 159*'960 Ao

160.,040. 3areu, npHMeHfl.fl MHK 16l H BapbHpy, xosSQHIIHeH'rbt a, b, naxogun ece

HaH6onee 3HaqHMbte npsMble y(t), annpOrCHMHpyprqHe xoA CO BpeMeHeM I MoMeHTOB

MaKcHManbHofi .RpKocTH. Kax noxasann BHqHCIeHH9, ypoBHs 3HaqHMOCTH 2o

AOCTHrar,orTonb(o5 nptMblx, flapaMeTpbl KoTopblx npgBeAeHbl B ra6n. 3 (nepnoA P

OnpeAeIqeTgfl BSIHLIHHOfi HaXJIOHa A). Hau6O.nee sHarIHMbIfi, KaK H OxHAaJlOCb,

Ta6lnrIa 3

Ilpmrue,mefiuo* Ircrpsccnx

151,1 2,16 159,962

159,990

r59,994

782
70:l-33,6 65,0 . 2,46

-2o,4 65,0 2,5o

* CranAaprHac our6xa neprogor t 0n,002.

42

159,998

160,010
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/976-/9BZ lruo=tO) 6
P= /60r 0/0 (! 2)

a a
a

/974 76 Z8 A0 OZ 8q tSB6 eo7
P[c.3. oaioBbre AlarpaMMbr, nocrpoexxue no rrsMepenlrrM (a) cxopocru x cpxocrr (d)

HarroHHHe nprMue orBeqaror repxoAaM l6o,tr 0093 (t 15) (a; ulc.no rouexiM6 = 13) r l60r:0l O r*Zl 16;
No=,16t

nepHoA npaKrHqecxH coBnaAaer c AegJrrofi clrroqHor rapMoHHKOr I l5g',-9g8(t2). Ha
ypoBHe SHaqnMOCrH 20 npucyrcrByer H HHrepeclnorlHf, HaC nepHoA 160,'r,010 (t2),
coBnaAaaIIIHf, c Ps; 3To - eAHHcrBeHHbtF nepnoA c noJroxHTeJrbHHM HaKJroHoM d (An,
vpoBHr 3HaqHMocrn > 2c u o6.nacru aHanngrpyeMHx nepnoAoB).

Hnrepecno orMeTHTb, .rro Hau6olee cuJrbHbre orKrIoHeHH, MoMeHToB g, or npn-
uofi annefinoft perpeccr,rn, orBeqaloqef, neproAy = 160',010 na prc. 2, npousoulu
nocne 1982 r' To xe caMoe orMeqeHo I,r B r{3MepeHnrx cKopocru, cM. I1ll. 3ro roBopr.rro BoSMOxHOfi O6qef, npHqHHe - H3MeHeHnfl AHHAMO-MeXaHHSMa H flpoqeccoB
SHeproBbrAelreHua B HeApax Conaqa, cB.E3aHHHe, B cBop oqepeAb, llezj_ne-rauu
I{HXJTOM AKTHBHOCTH

Ha puc. 3 npngeAenu Qasonue AHarpaMMbr nepnoAa 160-,01 Anfl cKopocrra ull n
spKocrH. Hauonu np.aMHx lnneftnofi perpeccHH orBeqaror nepHoAaM 160r,0093
(115) r 160',010 (t2) c ypoau.aMH AocroBepHocrH 3,5o n 2,0o cooraercrBeHHo. cpea-
H_He MoMeH-rH MaKcHMyMoB Arrr onoxlt' l.l 1974 r. fUT 00i 00-'t H nepHoAa 160.,blOl

ar

06h

0+h

L
02"

00h

06h

04h

02h

00h
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r-Ae[I=1roA.
Hexoroprre aBTOpbr yKa3brBaroT Ha ro, qro [epHoA Ps 6Iusox x 1/9 cyr H nO3rOMy

qxo6u Bonpoc o peanbHocru 160^ -ocIIHJIJIrtlHfi COIHIIa eB[eelcfl oTKpblTblM Hs-3iI

I3nHsHHsnOTeHqHaJrbHblx HCTOT{HHKOB JIOxHOfi nepuO4uunOCrs' Mu BHIHM (CM' Ta6n'

3 u prac. 1,2), qro nepHoAHqHocrb, KparHafl cyrKaM t=160',0001, AefrcrgurenbHo

npHcyrcTByeTB},t3MepeHH-qx.gpKocTH,xaKecTecTBeHHbIfiapre$axr.HocypoBHeM
anuunro"r, =2o+4o rpucyrcrByer H nepnoA 160',010, ne xparHufi cyrxaM'

roKoBbr: cKopocrb - uT 91n23-(ll5^), rpxocrr - uT 0lhl9^ (+19), r.e. oHH B npe-

AeJrax oun6or coBnaAalo'r'
OruernU HHTepeCHOe O6CTOCTSnbCTBO: O,IIHH H3 rOAHtlHblX CaTSJIJIHTOB nepyOAa

Pt = l5g^,962 $adn.3) cosnaAaer c nepuoAoNa Ps:

(",, - n-, )-' = 160-,C1 l(t2), (4)

(s)

4. Aualur Sar rPxocrn rI cxoPocrrl

CpeAng,esasauaxcnMylvlaflpKocTH,corJIacHoAByMMeToIaMonpeAeJIeHHg
(nn.2 H 3), coorBercrByer MoMeHry 01410'+ 14^$trfl anoxll I'l 1974 r.) H, raKHM

o6pasou, oHa onepe*i", Cp"ar*on Qaay MaKcHMyMa cKopocrH ("pacluHpeHl't.8")

6oroc6epu, Olh26^ ! 12^, na Ber[qHHy'c, =16^i oAHaKo nocreAHqq He3HaqHTerbHo

npeBbIIIIaer oIuu6xy, cocraBJrr{nqyo + 13t'.
penaKCarIHOHHOe BpeM.fl H3IyqeHHs iOIHet{HOri arr'aOCSepH Ha AJIHHaX BOJIH

0,7_|,7 MKM nopgAKa MHH)rTbI, noSToMy MoxHo noJlaraTb, .rro 160. - xo.ne6arrng

aui\ifiepenquanbHofr,p*o",, n xoae6ann n ilHrerpanbHoro (oT Bcero AIrcKa conHIIa)

onTHqecKoro noToKa H3nyqeHl,lq flpoHcxoAflT npaxrHqecKH cnHxpoHno' MoxHo

cAenaTbBbIBoA,CneAoBaTeJIbHo,qTooagaMaKcI{MaJIbH-ofiayveroficKopocTH
t-a'"n*"r"" * ,ra6rroAurenlo) 3anasAbIB:IeT no oTHoIIIeHnn x $ase MaKcHM)Ma noToKa

,aryu"rrn, npHMepHo na 16 urn (c ouH6KOfi, OAHaKo, oKoJIO t 13 r'ar',rn; cM' TaKxe

pnc. l.).

5. 06 aMrrnnTyAe repnoArrlecxoro a$Qexra

IIo nan6oaee yBepeHHbIM L MHOTOqnCIeHHbIM H3MepeHIrrM c ooToAHoAHbIMH MaT-

pHuaMH H HHQpaKpacnofi ycranoBKofi cpeAHar 4n$$epeHlll'rrulbHafl aMnJ'IHryAa'Hs-

MeHeHH, rpKocTrn B cneKTparbHOM Al,tanasoHe 0'7-1,7 t"lxru cocTaB,fleT A1= (4'4+

11,3).10-5 B oTHocr,rreJrbHbrx eAHHHUax, cu. ra6a. 2. B nepecuere Ha Becb Ancx CoaHqa

ll?l Ats aMnnHTyAH oTHoCI,tTeIbHbIx BapHaIIHfi CoJIHer{Hofi HppaAHaqHH non)rqaeM

nO nOpJ{Axy BeJlI.lt{IrHH Ah-4.10-6,r{T0 COOTBSTCTByeT BapI'taIIH'{M Oip@exrnaHOfi

reMneparypu Contqa npHMepHo na + 0,01 K. Au$rDepeHIIHaJIbHbIe, "I{eHrp-I(pafi"' sa-

pHaqHH reMnepaTypu iporoc@epbl Ha nopsAox 6oauue, oKono + 0'l K (no noptAxy

BC'I,IT{HHbI).
BaxHo noAqepKHyrb, r{TO HaItra oIIeHKa aMUIHTyAbI He nporHBopeqHT BepxHeMy

flpeAeny Anfl H3MepeHHfi conHeqHofi nppa4ral{HH c reM xe nepHoAoM, -5'10-6,

ytruro"r"nnouy 6olouerpHr{ecKHMn H3MepeHHsMH Ha cnyrHHxe SMM I22]'

tlpegcraalaeT HHTepec BbIflCHHTb, HacKoJIbKO CyqecTBeHHH BapHaIIHH 
',{pKocTH

$orocQepu gr, ,sn"-peHltr AI'tQOepeHI{Ha'bHof, cKopocrH MeroAoM 1l' 4l' Atts

cHfHaJra perHcrpHpyeuofi cxopocrH HMeeM nupaxenne [4]:

v = k7;fty^vo'
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rAe k - KanH6poBor{Ha, nocroqHHar{, Ayo- r,rcrHHHa.E pa3Hocrb cpeAHHx nyqeBbrx

cKopocreft MexAy qeHrpanbHofi H KpaeBofi 3oHaMH AhcKaCo.nnqa, 9=aIJIt,3Aecu
cr = 0,355 - xoe00uqneHT, yrrHTHsaroqufi [oruroIIIeHHe cBera B norflpl,tgaquoHHofi
olrrHKe reJTecKona, I"u17- cpeAHHe HHTelcHBHocrH.cBera or r{eHTpansnofi u
xpaeaofi soH AHcKa Ao npoxox AeHHfl cBera Lrepe3 onrnr(y. Pacqernoe orHorrreHae

Irllt- 1,047 Atts X= 0,51 tr,txn. IIpr Qayxryaqnnx Itllc orHocl{reJlbHoft aun.nrryAofi
< 4.10-4 (cM. Bbrure) Slyxryaqnn cHrHaJra cxopocrn

(6)

rae 60 -10-4. Hsr',repxeuufl cnrnal cxopocr'"r I/HMeer cncreMarnr.recxuil c.qBHr,

cocraBrr{roqrfi r paeHue AHH 10-100 r'rlc }r ao3H}4xarou1.rfi tro pa3HbrM npr,rqnHaM, B

ocHoBHoM HHcrpyMeHranbHoro xapaKrepa. Ha ocHose (5), (6) nonyqaeM, qro
Snyxryar-1nn nadlnAaeuofi 4uQQepeHquattnail cKopocrl, Br,rsBaHHHe Qayxry-
awrr.Mn.cpkocrn Coanr{a, He npeBocxo asr -2 .10-2 u/c. (3Aecr Mbr He paccMarpHBaeM
BapHaqHH, o6ycaonaenHbre Bo3MoxHbrMH H3MeHeHHTMH KoHTypa cnexrparsnofi
JrvHuH, Koropbre, B cBorl oqepeAb, cBfl3aHbr c Bo3MyrrIeHHr{MH TeMneparypbr, ou. [131.)

3ro naprnoro MeHbIUe na6lpAaertaofi cpeAHefi aMnJrHTyAbr =A,3 w/c xone6annfr Co.nnqa
c nepr4oAoM 160-,010. Moxno yrBepxAarb, qro u3MepreMan 4Hr!$epenqrarbHas
cKopocrb npaxrnqecxn He Hcxaxaercr{ Eapr{arIHr:tMH .EpKocrH QorocSepu c ne-
pHoAortr 160-.

6. Bapuaquu paAHyca H cBerrrMocrn Co.nnqa

B nepaux ny6lrraqusx o xole6anl.tqx CoJrHrIa c nepuo.qoM 160. coo6qarocb, qro
paAnyc Coanqa H3MeHrerc.fl na 5-10 xu. Cpe4Hxr $opua xpnaofi sa nepaue 6 aer
na6apAennfi 6Haa o.{eHu 6ansxa K cHHycoHAe [41. CpeaHero.qrqHafl aMnnHTyAa
aQSexra, oAHaKo,3a l0 ner yMeHbuxnacu a 3-4 pa3a; xpoMeroro, cpeAHflrKpABafl
cKopocrn, noJl1n1gHna, rro AaHHHM Bcero l4-aerxero prAa H3Mepenufi, crana
3aMeTHO OTIHI{aTbCC OT CHHyCOHAb|, r{TO, eCTeCTBeHHO, AOJTXHO BJtUflTb Ha OIIeHKH
n3uenennfi paAHyca Coanqa. 3rn oqenxu cHJrbHo saBHcqr raKxe or roro, x xaxoft g-
r'aoAe co6crBeHHbrx xoae6aHnfi Coatqa MH orHocHM xoae6anne P6.

,IIa"a oqenxn cpe.qHefi aMnJrHTyAbt xole6anuE paAnyca Co.nHqa R" n noryuennn
npuuepxofi cpeAHerz KpHBoR H3MeHeHH.s paAHyca AR c nepnoAoM P0 Mbr npo-
HHTerpHpoBanH (nyreM coorBercrBylouero cyMMHpoBaHHq sHaqeHnfi cxopocrn,
onpeAeneHHbrx Anr KaxAoro Qasoaoro xHTepBara) xpHByto cKopocrH, npHBeAeHHyro
Ha pl,te. 1, 6. npeAnorararocb, qTO Mbl HMeeM AenO TOnbKO C paAl,tanbHbtMH ABH-
xeHHrMr. [oBepxHocTH, a HMeHHo: c paAH&.[SxOfi nyllcaquefi, cTerreHb I = 0. (3a-

MeTIM, t{TO COTIaCHO TeoperHqeCKHM npe.qeTaBneunqr'r [23] pny. I = 0 oynga-
MeHTaJrbHas uo$af n rpaBHTaUHoHHHe 8-MoAI'r orc)rrcrBynr. Iloarouy HarxH or{eHKH

AR nocrr BecbMa npu6anarreluuufi xapaKTep. Teu ne MeHee noArrepKHeM, qro Ao
crrx nop orcyrcrByer HaAexHoe oroxAecrBnenue 160--xone6awvtn c lort ntn ynoil
HopManbHofi r'ao4ofi co6crseHHux xr:ae6anufi Coanqa; soo6qe lacrt4trafl npupoAa r.l

MexaHH3M noa6yx4enn q I 60u-xoae6anu s HeHsBecrHbr. )

Peayaurar pacr{eroB xo.ne6anufi paAHyca AR noxasau Ha prc. 4, rAe rly.Aav, noqru
cHHyconAaJIbHyro xpnByro, r4Mercrqylo rapMoHHqecKyp aMrrJrl4ryAy An = 1,00 + 0,08 xu;
orHorneHHe {AR/R.1n"* = An/Ro= 1,4.10-6. Movenr MaKcnMyMa coorBercrByer UT

,-R
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0,0 0,5 /,0 /,5 Qqta (tdoTota)
PHc. l. CpeAx.ss xpHBar xo.ne6axtft paAxyca Colxqa c neproAoM
160m, 0l0l no AaHHbrM xsMepeHrn cxopocrr 3a 1974-1987 rr.; tV =
= 67341. nprrero I = 0; crxycoxAa qepes roqxrl nponegeHa MHK

O}h}8ry3^.Conocrasa.fl n pnc.4 c xpnnofi ,pKocrn (cM, puc. la) Aenaer',r 3ar(JrpqeHne,
qro ConHrIe HMeer HaH6onbqno cBerHMocrb B MoMeHT, 6anaxnfi K MoMeHTy
MHHHMaJTbHOTo paAHyCa (3T}l MOMeHTbr, OnpeAeneHHHe no cHHyconAaJrbHbrM I(pHBbIM,

cyrr: 01r0ln+4m u 00r48't3- coorBercrBeHHo). CpeAHHfi MoMeHr Mar(cHMaJrbHofi

cKopocrH "pacrHpeHHf," Colxqa, IJT 01h26^+12n (onoxa l.l 1974 r.) 6ansox x
cpeAHeMy u, 12 neT MoMeHTy MaKcHMaJIbHof, ,pt(ocTl,l; aHaJIorHr'IHafl cHTyaqnr{ HMeeT
Mecro, xaK H3BecrHo, An,. 6olrunncrga nepeMeHHbrx 3B$A-IIe0eHA. oa3oBoe
3ana3,qHBaHHe Mar(cHMlMa flpKocrH (cBerHMocTH) conHrla no orHoEeHHK, K MHHHM)rMy

paAr{yca cocraBJrrer l3^+4^ (= 0,08 nepnoAa), qro raKxe 6augxo K roMy, r{ro
Ha6nDAaercr y 6onbEHHcrBa rIeOerA (0,1 - 0,2 nepuo4a).

Aeralrnue reoperr,tqecKHe pacr{eru AIrf, aM[nrnryA rno6anbnblx og4unr'illrlt
rpKocrr,r Coanqa A.I, cxopocrr n pa4nyca BbrnoJrHeHbI He,(aBHo l24l Ann 8-MoA
co6crBeHHbrx Kone6aHnf Hr.rgKofi creneHr, l=1,2...7,u npu Ha6npAeHIr.Ex Bcelro

AHcKa Coanqa. lloxasaHo, qro npx oHeprHH vroarl E-2.1037 epr orHocHTeJIbHa, aM-

nnnrylla Kone6aHnR noroKa llsnyqeHH.e cocraBrfler -10-5, cxopocrH - oKono 0,5 -
1,0 r'rlc (qacrorH Mo4 = 40 + 130 MKfq). 3rn reoperHrrecKHe oqeHrh HaxoAqrcfl B

YAOBNETBOPHTEJIbHOM COTJIACHH C HA6NAAAEMHMH BEINT{HHAMH.
Bln.Rnne HeaAHa6arHr{ecKnx orKJroHeHr,rR 3aBHcHT or coorHorlreHr,rr MexAy nepr-

oAou xo.[e6 aHy, n P H AB)rMq x apaxrep HcrH qecKnMH BpeMeHH trrMH ruKaJraMH 12 4, ?51

\= nrzPcpTHp lLo,
x2=cp l(aacfr3),

r,r[9 / - paccTo.rHHe oT rIeHTpa comrqa, cp - yAenbHar renroeM(ocrb npH no-
cro.fiHHoM AaBrreHHH, p - nnorHocrb BerqeerB a, T - reMneparyp a, k - KossoHIIHeHr
Henpo3paqHocrn cpeAH, ac 14 - nocroflHHa, CreQana-EonblrMaHa, H o - wxana BHcor

u Lo - cBernMocrb Coanqa. t1 xapaKTepH3yer o6ueu aHeprl,lefi MexAy Har)nreHneM H

ocrlHnnnquf,Mln, T,2 - penaKcaqnoHHoe BpeM, r'r3JryqeHHrr (oHo 6angxo K HynroAnt
onrHr{ecKr4 roacrofi aruocQepu). HeaAua6arHr{ecKHe a$Sexru craHoBflTcfl cyrqecT-
BeHHbrMH, KorAa P>7y Anfl rracror 20-100 rvrxl'q aro H.Meer Mecro B cnoqx,
pacnorroxeHHHx noA KoHBeKTHBHofi 3oHofi. crueqenrq l6r7a. lnoqrr,r raKEe xe, KaK B

a.qHa6arH rrecxou npu6aHxeHHH.
Har.r6olee BaxHo orMerHTb, qro g6rrugn noBepxHocrn 3Be3Abr Ann HeaAHa-
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6arxqecxoft MoAenH cMerrleHns 6rlR" u BapnaqhH noroKa A^I ocqrnanpypr npaK-
rrqecKH n npornsoSa3e, npur{eM B Ooroc0ep e Anfl, HngKAx MoA (npn pacqer ax s lZ4l
npl.rHrro l=l) N-36rlRo; npH 6r-l xr"r Ha noBepxHocrn Bapna\nt N-4.10-6,uro
coBnaAaer c H3MepeeMofi HaMH arvranryAofi A1 160^-xotte6aHHfi rloroKa HsnyqeHH,
(n.5).

Ha6apAaeuue xoae6annn N a rporocrpepe HaxoArrc, noqrn a npornso$ase c
BapHaI{HtMH paAryca, qro roBopHT o cHnbHortr nea4uadaruqHocrH l6g-octrynnflLly,lt
(npu apuadarr,tqecKHx xore6aHuqx BapHaqhH N n orlRocHHxpoHHbr l?41).

llocxoarxy orHorueHne Nl$rlR.) H cABHr eas ne saBHcHr or MexaHH3Ma Bos-
6yx4enna g-MoA. To nonyqeHHbre 3Aecb gHaqeH,f, or,x napaMerpoB Moryrr Aarb
BaxHyD HoBylo un$opuaqnto Kax o BHeuIHHx cJrorx Coanqa, TaK H o ero BH)rrpeHHeM
crpoeHrr,r, H Bo3MoxHo, o6 ucrunnofi npnpo4e lfi^-ocunntn\uft.

7. O nosuox(rrou BJrrrflHHH Bcrrbrrrrex

tlepHoA 16On,01 Hafi.qeH B qacrore BogHHKHoBeHHT xpoMocQepnux scnulllex [21],
noSroMy p$oHHo cnpocHrb, He Moxer nv nepilop.rqHocrb, o6napyxenHar B BapH-
aqurx spxocrn, 6urr o6ycnoBrreHHofi BcrbrruKaMH ?

Yqurusag pacnpeAeneHxe qncra BcnbrrueK no 6alaau 126l, Anfl cpeAHe-
crarHcrHr{ecxofi scnuuKH, couracHo 1?71, nonyqaeM 3Heprrp n3nyqeHnlil B BHAHMOM
AHara3oHe creKrpa E.< 1,4.10303pr. Aanee AenaeM cneAyroqne o{eHKH: a) nnoqaAb
rreHTpaJrbHofi 3onu corrHeqHoro AHcKa npu Ha6.nn4eHH.sx c soro4no4HbrMr{ MarpH-
rIaMH: S = 0,t n3; 6) cpeAHqr orHocnTenbHafl aMtMLlTyAa 160-1arnyruofi ,oryr"U4
Bcnbllllex Al = 0,03 [21]; s) npoAoJrxHTeJrbHocrb cpeAHefi BcnHrrrKH 1Z7l 16= 1,5-103 c;
r) o6qee qHcJro Bcnbrrrrer 6anta B > l,3aperucrpnpoBaHHbrx s 1976-19g0 rr. co-
rnacHo Karanory [26], oxono 1800; ecnn AonycrHTb, qro Ao 50r co6urnfi 6ulo npo-
nyqeHo B MHpoBoM l(aranore BcnbrrrreK n3-3a ycnoBufi na[laAeHHB, To ilcrHHHoe
qucJro co6urnf, N, < 3600. TorAa ronyrraeM, qro B cpeAHeM oAno co6urHe npH-
xoAnrcr Ha HHTepBaJr BpeMeHH Lt= 64V; orcpAa [M€€M: k= Lt I po> 4.

Haroneq, An, BepxHero npeAena orHocrlTeJrbHofi aMnnr.TyAbr nepyoAgqec1oro
up$exra (npH H3MepeHHrx ,pKocrB) or BcnbrrrreK nonluagy no nop.EAKy BeJrHqHHbr

6I < 4rER2 EAll g16 k L, - 2,3.10-7 . (9)

3ro npnr'repHo Ha ABa nopsAKa MeHbrue, qeM cpeAHfls na6apAaeMafl aMnJrHTyAa l60n-
Sayxryaqnfi 4nS@epeHuraJrbHofi flpKocrn At, = 4,4.10-s. (B 4etrcrnr.rrelbHocrH
BJIIiAHHE BCNbIIIEK EIIIC MEHbIIIE H3-3A TOrO, r{TO H3MEPEHH' flPKOCTH AHO-
QepenqraabHHe: "rleHrp-Kpafi ". )

8. 3ax.nroyeurre

.Iln00epenqnanbHHfi MeroA H3MepeHrtR nperrennrlx $ayr ryaqnfi ,pKoerH coauqa,
HecMorpfl Ha sHaqlrreabHble arMocQepnue [oMexH, no3BoJr.rer 6olee HJrH MeHee
yBepeHHo perilcrpHpoBarb nepHoAxqecr(He roae6anns fpKocrH QorocQepu c
orHocHTeJrbHof, aMnnHTyAoR - 3.10-5. Ha6lpAenrq, BbrnorrHeHHue s KAo2 

" 
rererrne

1976-1987 rr., B cyrvrMe oKoJro 2660 trac, Aarclr ocHoBaHHe )rrBepxAarb, qro
H3BecrHHe 160n-nyareaqrr Coanqa conpoBoxAarorcr npaKTHqecxlt cHHxpoHHbrMH (c

2 ,{""r" AaHHux treJr} reHa coBuecrxo c C. KyriMH (HHcTrT}m acTpopr31xg, napgx).
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1974-1987 rr.

1976-1987 rr.

1935-1980 rr.

Ta6nlrqa 4

3uasernfl uepxona P6

1 60,0093 (r 1 5)

160,010(12)

160,0101(11)

olhz3n+lz,,.

01h0m114-

o0A5g't+l0u

5,60'

*3o

4,30

Koredaxnn cxopocnr

BapuaqHH rpxocrrl.

Bcnumxr 6a.naaB > I

KO,ne6aHntMLt C6OpOCTH) BapHaIIIr;1MH COJIHeqHOfi Hppa,q6allwl' A1mlrryga
IrOC]reAHHx B CneKTpaJrbHOM AHana3 OiHe A,7-1,7 MKM COCTaB ilAAT - 4.1O6.

I-{au6olee BaxHO ro, tITo nepHoA, onpeAeneHHbltr He3aBHCHMo nO Qayxryaqnru
.flpr(OCTH COanqa, COB1aJI B npeAeJrax Og{6OK CO 3Har{eHH€M Ps, yCTaHOBJIeHHbIM

paHee no H3MepeHHtM cKopocrH, npHqeM HafiAeHHbIfi neqn-otA ^1laqHYo 
(3a

,,p"g"rarn orrrH|oK) orngLra;rcr or l/9 cyr. IIepnoA Ps= 160',000 (1/9 cyr)
nplrgyrgTByeT B AaHHbIx Ha6nIOAeHHfi flpKOCTH, H HMeHHO OH, 5O-BHAHMOMy,

oByc.rlonaen BJIHIHHeM 3eMHoR aTMocQepbl, c)rToqHofi peryntpHocrbrc Ha6nnlqeHrri

n Apyrnun apTe6aKTaMn. HO ero HeJIb3.E OTOxAeCTBnrrb C nepno,(Or'r Pg = 160t,010,

BerHqnHbt AByx STHX nepHOAOB, Psn Pg,OTIHqapTCfl 6Oaee r{eM Ha 3 Cran4aprHux

OTKTOHeHHfl. Taxnlr O6pa3OM, [OnyqeHO elqe OAHO AOKasaTeJIbCTBO TOIO, t{TO a)

H3yqaeMbrri nepHoA He coBnaAaer c l/9 cyroK,6) nepuo4 He rBJlqerct cneAcrBHeM

aTMoCQepHbtx HJIH Ap)rrHx noMex 3eMHOro npoHCxOxAeHHr, B) nepHOAHrreCKHe

xone6auraq Coanqa c nepHoAoM 160il,010 conpoBoxAalorct cna6bIMH BapI{aIIHflMH

coJTHeqHOft HppaAraIIIlH s onr5,{eCxoft n 6asxnefi HHQpaKpacHoF o6nacrflx creKTpa'

B ra6a. 4 npnne4enbl BCe HaH6OJIee TOqHHe 3Har{eHHfl nepHOAa, OnpeAeneHHble nO

He3aBHCHMbtM pcAaM Ha6nPAeHHfi COaurIa: AOnJTepOBCKHe H3MepeHHfl CKOpOCTH,

H3MepeHHfl flpKocrg H Ha6npAeHn, MoMeHToB Haqa, xpoMocQepHblx BcnHIIIeKdanila

B > I nO AaHHbIM MITpOBOL CeTH O6CepaarOpufi; npHBeAeHH TaKxe MOMeHT6I

MaKCnMyMoB, onpeAeneHHble An, nepHoAt 160',0101 H Har{aIbHoF 3noxH UT 0S00-,
1.1.1974 r. Bce TpH 3HaqeHH.s COBnaAaEr B npeAenax OluH6OK, t{TO AOKa3HBaeT

coJrHeqHoe npoHcxoxAeHHe nepHoAa'
Aunaury4a u Qasa (no orHorreHrp x $ase cxopocrH) 160"-ocqunnflqrfi qpKocrn

npeAcTaBnrpr codofi eIIIe ABa napaMerpa, KoTopHe MoDrT 6urr ncnolb3oBaHbr An5
perlleHr,rr npo6neMbr 160--xone6aHHri ConHrIa H, B r{acrHocrH, orBerHTb Ha Bonpoc,
MO)(HO ltH HX O6brrCHHTb B paMr(ax COBpeMeHHOft reOprU O CO6CTBeHHbrx rpaBH-
TaIIHOHHbTX (g-) MOAax OcrlHnJrHpyroulefi 3Be3Abr. HaAO nOMHHTb, OAHaKO, qTO Teope-
THqecKHe 3HaqeHH.fl Sasu xoae6aHHfi rpKocrH (no orHorrreHHK, K Kone6aHH.flM cKo-
pocrH) AnJil 3Be3A AO Cr.x nop Or{eHb HeyBepeHHbre: KordaHHr nyqHcToro noroKa B

arMoc$epax 3BesA (HanpHMep, rHna 6Sct) r'aoryr cHJrbHo 3ilBHcerb or KoHBeKTHBHoTo
nepeHocaTenJla.

@ala lraxcsManbHog flpKocrx ColHqa onepexaer $aay uaxcnMaJrbHofi cKopocrn
("pacurpeHH.E") npnMepHo Ha l6m, r.e. Ha = 0,10 nepnoAo; oAHnKo aror cABr4r ro Sase
eABa rpeBocxoAnr OUH6Ky + 13-.

HHTepecHo conocraBnTb orHocr{TeJrbHbre BeJrHqHHbr LR lR"n AI c anaaorHqHHMH
BeJrr.r{HHaMr Atrfl TaKHX, HanpHMep, 3Be3A, KaK nynbcHpypqHe 3Be3Abr THrIa 6sct. Anfl
nocreAHHx orHolneHHe 11 = (AR/R) lLMaor=0,07 + 0,14 fi - pa.qlryC, M6or-
6oaouerpnr{ecKa.fl 3Be3AHafl BerHr{HHa gBeaAbr), TorAa KaK Arn Coanqa (AR/R. -
- 5,4.1A-6, LM - 3,3.104 -(H3MeHeHr.re cBeroBoro noroKa B 3Be3AHbrx B€nHeHH:tx) Q =
= 1,6, r.e. Ha noprrAox 6oauue. I{ro xacaerc.c Oa3oBoro sana3.qHBaHre, To Anfl 3Be3A
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rnna 6sct KplrBbre paAnanbHotr cxopocrr.r H 6necxa B cpeAHeM cABHHlrrbr Ha = 0,09
nepHoAa, qro 6argxo K HaEeMy sriaqeHxro Alq CoaHrIa. Ilpnr'repxo ro xe caMoe HMeer
Mecro A.rrs qe0euA, cu. n.6.

Ilo.ryuennue oHaqeHnrr aMnnHTyA 160'-xone6anufi n Qaaonoro cABHra HaKJra-
AbrBaIoT onpeAeneHHbre orpaHHqeHu' Ha THn MoAH HepaAHaJrbHbrX nynbcarlHtr
Coanqa H rpe6ytor AeranbHoro reopernqecKoro paccMorpeHH.s Qayxryaqnfi sp-
xocrH (HaprAy c o6brqHo paccMarpuBaeMbrMH QnyxryaqneMn cxopocru) @orocQepbr
npr{ TaKnx xole6annsx

OopMa cpeAHefi u, 12 ner KpHBofi cpxocrn B npeAenax ouln6ox 6;rngxa K cHHy-
corAaarnofi (pHc. l). Kpneax aBooepeuqranbHofi cKopocrH, oAHar(o, cHJrbHo Herap-
MoHHqecKafl, qro yxa3brBaer Ha ro, qro Pg-xoae6aHHe BpflA JI,ri flRrflercs oAnofi ns
HopMaJIbHbrx g-MoA co6crseHlrux xole6annft Coanqa (cor-JracHo tnnefiaofi TeopHH
HepaAr4anbHbrx nynbcaqr.rfi eaes4 g-MoAbr AoJrxHbt o[HcuBarbcfl rapMoHHqecKofi
Kpt.lBoR). Ecln ero He g-MoAa, ro r.rro 3a xone6aHne y Coanqa uu na6apAaeM c
nepnoAoM 160-,01? O sosrvroxHux rHflore3ax o'r. [6,21,28].

3xcnepnuenr no perncrpaqHu BpeMeHHtrrx sapxaqnfi rn$paxpacnofi cpxocrn
Co*tqa co cnerlnaJnNo paspa6oraHHof, ycraHoBKofi 6un ocyqecrBJreH s KAO cos-
MecrHo c Hncrnrlmou acrpoon3HKH ([apnx) B 1977-1982 rr. s paMKax coBercKo-
@paHqyscxoro HayqHo-TexHuqecKoro corpyAHlrqecrBa. On 6ru 6H Heeosvoxen 6es
3HTy3Ha3Ma H roprqero nHrepeca co cropoHbt C. Kyvrrln (napHx), KoropoMy aBTopbr
npIr3HareJIbHbI 3a aKTIrBHoe yqacrr{e Ha MHornx oranax pa6oru, a raKxe none3HHe
AHcKyccnH. Mu 6narogapnu T.T. I-[any sa noMorrlb a na6.rngexunx, a raKxe /I.O. Bex-
xo, A.M. Uuxony sa noMoqb B H3roroBJreHHH HeKoropHx y3JroB npn6opon, C.A. Eon-
AapeHKo, E.H. .rlnuopenxo, F.f. Curpnoaofi n H.l-. Cynnrle 3a noMotrlb a o6pa6orxe
Marepnana u II.[. .I[o6ponpaan-ry 3a none3HHe 3aMeqaHhr, cAeJraHHbre HM npH
qTeHHH.pyXOnIlCH.
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YAK s23.9+l/E

PA3MEPbI Ar{CKA COJIHIIA HA 8,2 I{ 13,5 MM

[I.f. Mouceen, H.C. Hecrepon

C noMoqbro 2z-MerpoBoro paAHoreJrecxoaa KAO AH CCCP [poE€AeHbI il3MepeHHc AHaMerpa Coaxqa s
oxoJronoJrrpHbtx xa[paBJreHrrx. B nepHoA xadrpnexrfi (1979-t982 rr., He 3aMeqeHH r3MeHeHr,l
paiMepoB AHcxa, npeBHrtraoqne omxdxlr HSMepeHHfi. ,C-pe-4nxe 3Har{eHils orHoEeHHfi paAHopaAHycoB l(

onrlrrecxoMy cocraBxJrx 1,0140 10,0004 r 1,0159 10,0003 xa BoJIHax 8,2 H 13,5 MM coorBercrBeHHo.

THE SOLAR DISK DIMENSIONS AT WAVELENGTHS 8,2 AND 13,5 MM,6y LG. Moiseev

and N.S. Neslcroy. The measurements of the solar diameter close to polar directions were made using 22 meter

radio telescope of Crimean Astrophysical Observatory at 8,2 and 13,5 mm wavelengths. No variations

exceeding obiervational enors weri detected in 1919-19E2. The mean ratios of radio diameters to optical

rhar.have values 1,0140 I 0,0004 and 1,0159 t 0,0003 at 8,2 and 13,5 mm wavelengths resPectively.

Breqeuue

PaSuepu AHCKa COlnqa B paAHOAHana3OHe Aa()T HaM CBeAeHHs O BblCOTe CnOeB, C

KOTOpbTX BbrXoArT paAHolr3nlrqeHHe Ha pa3JlHtlHblx BoJTHax, xorAa nyq SpeHHt
HanpaBJreH nO KaCaTeJIbHOF K ero "paAHOnOBepxHOCTH". 3rn CreAeHHt HeO6XOAHMbI

Anfl H3yqeHnc crpoeHnJil conHeqHof, aruOCQepbl (xpoMogQepH H I(OpoHbl) H 3Bo-

,IIoIIHH ee B qHKne aI(THBHOCTH, a Taxxe nRneH.Hll, npOllCxOAflIIIHx B aKTHBHbIx 06-
JrACTflx. OAnaxo, KaK nOKa3aHO B HeAaBHo Ony6nnxOBaHHOM O63ope [1], HMePIqHecc B

nrrTepaType AaHHHe O pa3Mepax COlxUa B MHJTJILIMeTpOBOM AHanasoHe AOBoJTbHO

npoTHBopeqHBH.
3Aecn npeAcraBneHbr pe3ynbrarH H3MepeHHR pa3MepoB AHcKa Connqa Ha BorHax

8,2 n 13,5 MM. HSMepeHHfl BHnOJIHeHbI nO AaHHbIM Ha6rlOAeHHfi Ha 22-MeTpOBOM
paAnorenecKore (PT-22) KpbrMcKofi acrpoQnanr{ecxoft o6cepraropl.tn AH CCCP s
1979-1982 rr. yrnoBoe pa3pelueHne PT-22 cocraBJlfler l',65 u2',65 aa 8,2 u 13,5 t'lu
COOTBeTCTBeHHO. Ha6npAeHHs npOBOAHnHCb C nOMOIIIbIO paAHOMeTpOB C q)fBCTBH-

TeJrbHocrbK) oxono 0,2 K 6es yqera BKJraAa H3r)rqeHnx Coanqa B IIIyIvroByK) TeM-

neparypy npHeMHHxoB.

L. Merognxa f, pe3ynbrarnr rruepeunfi

Hsuepenun pa3MepoB AHcKa Coanqa npoH3BoAHnncb no aHaJIoroBbrM 3anHctM
cKaHoB no cKJroHeHHp, KorAa AHarpaMMa HanpaBneHHocrr PT-Z? npoxoAHna qepe3

rIeHTp Al,1lCKa Tax xax noJloxeHHe ocl4 BpaqeHHt conHqa orrHqaeTcq or SToro
HanpaBJreHH.E He 6onee qeM Ha + 25", AaHHHe Ha[I,tx H3MepeHl.lfi orHocflTcfl K

nonqpHbrM paRoHaM. Pesyarraru o6pa6orrn cKaHoB no nptMoMy BocxoxAeHHp
rar,lrerlr,a 6oauulofi pa36poc H3-sa Hcxaxapqero larnatr,fl aKTEBHbIx o6nacref,, no3ToMy
oHH 3Aecb He o6cyxAanTcfl. B yxasannufi nepltoA BpeMeHH Ha PT-Z? cHHMaJIHcb
rJraBHbrM o6pa3oM H3o6paxeHrq ConHIIa, TaKHx cKaHoB B TeqeHHe ogHoro An.s 6ulo
HeMHOTO.

B xaqecrse napaMerpoB, xapaKTepnsypqrx AHaMerp AHcxa Coanqa, 6uan npu-
Hr{Tbr pa3Mepbr perHCTpOrpaMMbI cKaHa Ha ypOBHe 0,5 Or )rpoBH.fl "HeBO3MyqeHHOro"

Coanqa I", xax aro noKagaHo Ha pHcyHKe..BMecre c cHrHaJroM, perHcrpHpyeMblM or
Coanqa, Ha neHry caMonncl{a BbtBoAHrHcb BpeMeHHHe (qepeg 1m) H xoopAHHarHHe
{uepes 5'An.c 6) MerKH.

Peay.nuraru HgMepeHHft npeAcraBneHH B Ta6nnqe. B Hefi An.s HHTepBaaor rpeu6nr,
)rKa3aHHbrx B nepBof, KoJroHKe, AaHH nocneAoBareJrbHo: Bo BTopof, KoJIoHKe - qHcJIo

cKaHoB; B Tperbefi - cpeAHee 3a nepEo4 3HaqeH[e orHoIIIeHH, DplDo,r:$e Dph Do -
paAHo r onrHr{ecKHf, AHaMerpbr ConHrIa coorBercrB€HHo; B r{erBeprot - pa3Hocrb
paAno r onrnqecKnx paAnycoe aR = (Dp-D")p, npHBeAeHHa, K paccror{Hulo Ao
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PHc. l. PenrcrporpaMMa CoJrHrIa Ha BorHe 8,2 MM 3a 24v,as 1979 t.
ra - ypoBeHb HeBorMymeHHoro Corxqa; 0,5 Ia - ypoBeHb x3MepeH[s pa3MepoB Ascxa D, orPe3xH,

HanpaBJIeHHHe BBepx oT perucTorpaMMbr,. J MeTkH xoopAxHaT, BHlt3 - MeTxH BPeMeHH

Cornqa, paBHoMy 1 AcrponounqecKoli eAHHHqe (AE); s nrrof, - Bbrcora Ha4 Qoro-
c$epofi ypoBHfl H3Jrlrqgsss, coorBercrByouaq AaHHbrM npeAblAyl{rrx AByx KoJroHoK.
B cxo6xax nocJre cpeAHnx 3Haqennn npnBeAeHbr H3 cpeAHexBa.qparrqHue orun6xn g
EAHHHIIAX NOCNEAHETO 3HAKA.

O6cyxqenn€ pe3ynbraroB

llepeufi BHBoA, xoropufi cneAyer H3 paccMorpeHnfl AaHHbrx s ra6rraqe - or-
c)rrcrBHe sHaqHMbrx rauenennfi pa3MepoB Colnqa Ha MHJrJrHMerpoBbrx BoJrHax B

1979-1982 rr. MaxcnuaJrbHbre pa3Hocrn no AaHHbrM ra6anqu cocraBJrflpr 2",05 t 0",8
n l',44 + 0",77 Ann Anani,asonoa E n 13,5 MM coorBercrBeHHo.

BTOpOe CneACTBne - BbrCOKafl TOI{HOCTb H3MepeHHfi: CpeAHeKBaApaTr,rqHafl OUn6Xa
orAeJrbHoro H3MepeHHr cocraBJr.Eer B cpeAHeM 4'l na o6erx BoJrHax. Ilpnee4ennoe
3Aecb cpeAHee 3HaqeHrre pasMepa corHeqHoro AHcKa na 13,5 MM coBnaAaer c
InsMepeHHbrM s [2] Ha orofi xe BoJrHe npn noMorrln PT-?? OHAH CCCP c ror{Hocrbro Ao
OEIr6ox nsrrepenufi: pa3nHr{r,re cocraBJraeT Bcero 1",1 I 0",9. Ha aoaHe 8,2 r'fi'a

r{3MepeHHoe HaMr, 3Haqenne AR npeBHrrraer npHBeAeHHoe s [2] na 2",5 * 0",75. 3ro
Moxer cBHAerenbcTBoBarb o6 HsrtreHeHnnx co BpeMeHeM pa3MepoB Ancxa CoaHqa na
BoJrHe 8,2 urr, TaK xax AaHHHe s [2] orHocsrcq x 6o.ree no3AHeMy HHTepBany BpeMeHH
(1982-1984 rr.). OAHaKo raKoe 3axJrnqeHHe npeAcraBnflercfl HaM npexAeBpeMeHHbrM
BcneAcrBne pa3nnqr, MeToAHKH nsnepennfi AR y Hac H s [2] n, KaK cneAcrBne BToro,
pa3Hbrx 3HarreHrfi crcreMarHqecxHx nslrepen u fi .

Haxoneq, o6parqaer na ce6g BHHMaHHe 6olrruar Bbrcora "pagroanr'.r6a" HaA
iporoc$epoft. Ona.cocraBJrfler oKoJro lOa ru, r.e. Hsnyqaror{Hfi cnofi BHxoAnr npaK-
TnqecKr,r B KopoHy. Sror pesyabrar HaxoAHTcfl B nporHBopeqnn c Ap)rrHMH napa-
MerpaMH ll3rlugnrq Coanqa Ha M[JrJrHMerpoBbrx BoJrHax. Bo-nepaux, Ha BoJrHax
rccneAyeMoro AHa[a3oHa orc)rrcrByer floflpr{anse a6ausvr truvrda [3], xoropoe
AonxHo na6lpAaruc.E B cnyqae BbrxoAa B KopoHy H3nyr{anqnx cJroeB. Bo-nropux,
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Dpt Do LR(IAD yrr. cex

1979 r. Mar, xoxu, cexrndpr,
oxrr6pr
1980 r. Maft, HtoHb

l98l r. Maft

1982 r. Mapr

CpeAxee

1979 r. Maft, xronr, ceHra6pr,
ox116pr

1980 r. Mafi, lroHb

l9El r. HoHb, Htonb

1982 r. Mapr

CpeAnee

68

28

7

29

133

58

71

33

4

t66

), = 8,2 MM

r,0147 5(62)

1,01325(1oo)

|,01262(54)

I,0 1349(69)

I,01404(39)

X. = 13,5 uu
1,01683(65)

1,01534(47)

i,01533(47)

I,01 569(172)

I ,0 1 587(32)

1 4, I 8(60)

12,14(96)

12,13(52)

12,97 (68)

13,47 (37)

16,r7 (62)

t4,7 4(4s)

14,7 3(45)

l 5,08( I 62)

15,25(3 l )

10,3 (4)

9,3(7)

8,8(4)
. 9,4(s)

9 ,11(22)

I l,7(5)

10,7(s)

10,7(4)

l o,e( 12)

11,04(22)

flpKOCTHbre TeMnepaTypbr COJTHT{a Ha 3rHx BOJIHaX (S104K) CBHAereJIbcrBy}Or O rlpe-
o6nalanqeM HBnyqeHHH xpoMoc@epHblx cnoeB arMgc$epbl B AnarasoHe 8-13 rrau, a

He KopoHiurbHHx. B rperbux, MoAeJrbHbre pacqerbr, [poBeAeHHbIe B [4], noxa3HBalor,
r{TO B rtreHTpe AHCKA COanqa paAHOH3nyqeHHe Ha BOJIHe OKOJIO 10 vrr AOaxHO HMeTb

sQQexrr.rnnyro Bbtcory oKoJro 3'103 xr'l.
Hsyuenne ocHoBHbrx cHcreMarHqecKrx orrrr6oK H3MepeHHfr pa3MepoB ConHua

MeTOAOM CKaHHpOBaHus l?l noKa3btBaeT, qTO yqeT l,lx TOJIbKO ycyry6JlqeT OTMe-
qeHHbre Bbrrxe npOTxBOpeqHr. Bce onu BeAyI K yMeHbIIIeHHa pa3MepOB AHcKa. Ha-

flpuMep, AH@QepeHIIHaJIbHa.E pe$paxUN-s u3JlyqeHnfl B aTMoc$epe 3eMnH, T.e

pa3Hocrb yrnoB peQpaxrlHH B MoMeHr Ha6nroAeHHfi HHxHero x BepxHero KpaeB

COIHUa; AJII yrnoB MeCTa, Ha KOTOpbIx npOBoAHnHCb HallH Ha6JrIoAeHHt (> 30"), ona
yMeHbruaer HCTHHHbtfi pa3Mep AHcKa Ha BeJIHqHHy MeHbIle 0",5. KpunrsHa Kpaq Ar4CKa

COanUa B COr{eTaHHH C KoHer{HbrM p.a3MepoM AHarpaMMH HanpaBJIeHHoCTH aHTeHHbl

npHBoAxr K ToMy, r{To ypoBeHr, 0,5 T" Ha6nroAaeTc.c B MoMeHT, KorAa aHTeHHa cJlerKa

cMecrnTcq BHyrpb Ancna or asv6a. Coraacno orIeHKe, npHBeAeHHoA s l2l, cMeIIIeHHfl
Ha BoJrHax 8,2 n 13,5 MM AJI.fl PT-Z? KAO AH CCCP cocraBJlsnr oKoJIo l" vtZ"
cooTBeTcrBeHHo. CJreAoBareJrbuo, nocJre yqera 3Toro QaKTopa Bl,tcora paAHoJIHM6a

HaA OnTrrLrecKr4M TaKxe yBeJIlrqI,tTc.E no cpaBHeHHp c H3MepeHHoli.

Ipyrue ouE6KH (BcneAcrBHe HepaBHoMepHocrH ABHx<eHvl paAHoreJlecxona,

'ea;rgrlrs, HcroqHHKoB B6nH3H aru6a H Apyrux npnqHH) oKa3HBalor MeHbruee BJrvtg.HHe

Ha pe3yJrbrarbr HsMepeHuh H Mor)rr 6Hrl s psAe cJlyqaeB Hcxrloqenu. HanpNuep,
paccMorpHM BJtHflHUe pespaxuHH pa,qHoll3JlyqeHH.s B arMocoepe coaHqa. I4s pa-
BeHcrBa G.27) s [5] r,loxuo noJryqHTb cneAyroqee coorHorrreHHe Anq orHocHTeJIbHoro
r3M€H€HH.fl BHAHMOTO )rrnOBOrO paCCTOqHHT{ OT IIeHTpa cO.nHUa go NcrovHnxa,

HaxoAerrlerocfl Ha paccroqHr.rH R:

(r-R)lR = dRlR = tt-t = 4,5fr lf = -8.1U N" lf .

3Aecu r - BHAHMoe, HcKaxeHHoe pe@paKrrneltr, yrnoBoe paccrosHHe HcroqHHKa, n -
noKa3arenb npeJroMJreHHfl nra3Mbr Ha paccroflFfiu R,fs - co6crBeHHac SJTeKrpoHHar{
Lracrora nJra3Mbr, a/- qacrora, Ha Koropofi npoBoAHnHcb Ha6rn.qeHVn. Ang. cpeAHefi
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qacrorbl Haluero AHana3oHa 3'1010 fq, nJrorHocru A/" = 4'109 cu 3, coo.rnercraynqeft
BO3MOXHbIM nJIOTHbIM O6paSOnaHu.EM Ha paCCTOnHHH R = l,0l5Ro, MbI nonyqaeM yron
pe$paxrlnra 0",15. 3ro yron npnMepno a 100 pa3 MeHbIIIe usMepeHHbrx HaMH 3HaqeHxfi
M, no3ror',ry B yqere peSpaxqnu a aruocQepe CoaHua npr h3MepeHHH pa3MepoB

AyCKA cO.nnqa Ha MHJIJIHMeTpOBbIX BoJIHax Her Heo6xoAHMocrH.
OrueqeHnue BbIIIIe nporHBopequfl Mor)rr 6url, no-eliAuMoMy, ycrpaHeHbl, ecJIH

yqecrb HeoAHopoAHocrb arMoc$epbr Colnqa lxpor',rocQepH H HHxHefi KopoHbI), KaK

aro cAeJraHo, HarrpnMep, s [3]. OrsercrBeHHbrMn sa 6ollutylo Bblcory paAromu6a na.q

onrHqecKHM H 3a oTcyrcrsue aHr*,r6oBoro floflpqaHHr{ Ha BoJrHax MHnnHMeTpoBoro
AHana3oHa.EBrfltorcq nJrorHHe H xoJroAHb,re SJreMeHTbt (cnHKynbr) ToHKofi crpyKTypb,l
aruocQepu Coanqa. Onn expanupylor roprqre qacrn KopoHb! rrpn oKoJloJll.tt'{6osor'a
npoxoxAeHhh nya4a 3peHHfl .

llpe4cranaeHHbre sAecb AaHHbre nepeKpbrBaror roAbr MaKcHMyMa aKrl,tBHocrH
Coanua. Auaaus pe3ynbraroB I,t3MepeHH.H pa3MepoB Aucr.a Coanqa Ha BoJIHax Mlr'rrlvt-
MerpoBoro AHanasoHa B Apyrne Qasbr rluxaa aKTHBHocTH H conocraBJreHHe Hx c
pnAaMH ApyrHx perynrpHbrx H3MepeHHfi, HanpHMep, Ha BonHax caHrHMerpoBoro
AHana3oHa, npoBoAqrrlnxcc s KAO 16l, 6yayr AaHH ro3AHee.

Aaropu 6aaroAapnu loposcxovy t0.O. 3a noJre3HHe 3aMeqaHHfl, cAenaHHble npH
o6cyxAennn pa6oru.
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vAK 523.98

o AI,IATHOCTIrKE [JrA3MbI COJTHETIHbIX BCtIbIrrrEK
tIO M}IKPOBOJIHOBOMY U3IYIIEHUIO

A.[. fpauar, A.B. Cr:euarron, JI.I{. Idrerxon

Ha npHMepe galx co6unrfl, 2 u 12 xor6pr l98B r., npoxrJrroc'r'pHpoBaHH AHamiocrHqecxHe Bo3Mox-
Hocrl{ HoBoro qerHpexBoJ[HoBoro (1,95; 2,25i2,8 H 3,5 cM) noJrepHMerpa PT-22 KAO. no xapaxrepHcrHKaM
xo.ne6areluofi crpykrypbr BcnJre.xa 2.l1.Eg or{eHHBaerce nJrornocrl (- 7.10-lI cv 3t, reMneparypa
t-3'107x1 3plmrHBHofi BcnHrreqHofi nJra3Mbr H cpeAHee MarHHTHoe norre BcnbrrxeqHoft neray (-400 l-c).
nocneAoBarenbHocrl,BcnJrecxosl2.ll.88voxer6srrsBbr3BaHaxore6aHHqvunporydepaxqa, qroAaer
BoaMoxxocrb HanTH TeMneparJpy akrHBHoft o6.nacrs (-2,4.10%).

ON THE DIAGNOSTICS OF SOLAR FLARE PLASMA USING MICROWAR,E EMISSION,
by A.D. Grarnt, A.V. Stepanov, L.l. Tsvetkov. The diagnostic abilities of new four-wavclenghr )1,95;2,25:
2,8 and 3,5 cm) polarimetre of 22-m radio telescope of the Crimean Astrophysical Observatory is illusrratcd
by two events,2 ar,d' 12 November 1988, Using characteristics of oscillation structurc on Novernbcr 2, 198[t

burs! one gets the plasma density (- 7.t0-tt cm-3) antl remperature (-3.107K) of eruprive flare plasma ri,cll
as mean magnelic field through the flare loop (- 400 Gs). Thc sequence of bursts on November 12,,1988 can
be obriven by prominence oscillations that allows the cstimation of the temperature of the activc rcgrotr
(- 2,4.106K).



Bne4enne

3nepronugeneHhe corHerrHofi BcnbrrrrKH conpoBoxAaercfl MHKpoBonHoBbtM H3ny-
qeHHeM, coAepxaq[M BaxHyD nnQoprrlaqnp o napaMerpax BcnbllueqHofi nJIa3MbI I,l

npqlrgxgA.srrlux npr OrOM npoqeCCax. Oco6ufi nHrepec npeAcraBJltnr apeuenndte,
cneKTpanbHbre n noJrspH3aqHoHHe xapaxrepHcTHxH MHKpoBonHoBoro H3n)rqeHHr{,

Koropbre Hapr{Ay c AaHHbTMH o6 onrnqecxoM, peHTreHoBcxoM H raMMa-H3nyqeHHH
no3BoJrr{loT npoBoAHTb AHarHocTHKy napaMeTpoB Bcnbrlllr(rt, coBepIIIeHcTBoBarb AHar-
HOCTHqeCKHe MOAenH, rrTo B KOHeqHOM HTOre CnOCO6Crayer noHInMaHHp MeXaHI't3Ma

3HeproBbrAereHHfl.
OcHosofi paArroacrpoHoMHqeCKHx AHarHOCTHr.recxHx KOMnJTeKCOB .sBJrslOTC.fl MHo-

roqacToTHHe noJrrpHMeTpbr c AocTaToqHo BbrcoKHMH,q)rBcTB[rerbHocTbp H Bpe-

uennfiu pa3perrreHnervr. B 1988 r. n aa6oparopl'tn paAHoacrpoHoMnu KAO cosAaH
qerHpexBoJTHosHft (1,95; 2,25; 2,8 r.r 3,5 cM) nonflpnuetp PT-22 c ?vlHHHMaJIbHofi

nOCTOflHHOfi HHTerpHpOBAtt,v,fl Ha BbIxOAe - 0,1 C, TOIIHOCTbIO H3MepeHHR nOTOKa

MHr(poBonHoBoro H3rryr{eHHs - lo-2 c.e.n.1 H c AHHaMHI{eCKHM AHana3OHOM nO

KaHaJraM IvtV(InV- napaMerpH CroKCa) OKonO 30 46. Aeraalnoe OnHcaHHe

nonrpr.Merpa npHBeAeHo s [l1.
B oxu6pe-nox6pe 1988 r. Ha noJrflpr.tMerpe 6brno saperHcrpHpoBaHo HecKonbKo

Aec.sTKoB BCIJreCKOB, npHr{eM HeKoTOpHe H3 HHx H}JdeilA TOHKylo BpeMeHHyto cTpyK-
rypy H oco6eHHocrr B noJripn3arrHH. Ha npr.u'repe co6urnfi 2'vt 12 non6pn 1988 r. r'arr

nponnnKlcTpHpyeM AHarHocTHqecKEe Bo3MoxHocrH HoBoro BocbMHKaHarbHoro no-
nsprMerpa PT-ZZKAO.

1. Co6rmne 2 ruolldpn 1988 r.

Ha puc. I , a-r npeAcraBJreH BcnJIecK 2. I I .88, 0956 UT na BoJIHax 3,5; 2,8; 2,25 u I ,95

cM B HHreHcHBHocrn (R +L) H nontpH3osaHHoff no Kpyry cocraBnrlol{efr (R 
-L).

I-pynna n.sreH, H3 KoropoF HcxoAHJI BcnJrecK, InMeJIa xoopAnHarbl E 16-20, S 24-28.
I4sayuenue xapaKTepx3yercfl He6oltuofi HHTeHcHBHocruo, <30 c.e.n.,H cocrouT u3

nrrrl aJreMeHTapHbrx Bcnbrrrret{Hbrx BcnJrecxoB. nepBHF H3 HIrx, AJIHTenbHocrlp - 20c,

HMeer uan6oaruyp aMnnHryAy H xapaKrepHsyerct noKa3areneM cneKrpa a-2,2.
Ilocle naysbr AJrBTenbHocrbK, - 20 c cteapT rrerHpe BcnJIecKa, o6paayoune Kore-
6areaunylo crpyl(rypy c repHoAoM Tk* 15 c. B xoAe BcrJIecKa npoHcxoAHJro H3Me-

HeHHe creneHH non.flpH3:tqlrE, pa3nHqHoe Ha pa3HHx A/{.vld,ax aolx. XapaxreplrcrHKH
xone6arenbHofi crpyKT)Dbr BcnnecKa npHBeAeHu s ra6rHqe.

He6oanuan HHTeHcHBHocrb co6brrn.a n orHocHTeJlbHo npocrofi BHA BcnJIecKa no-
3BOJrr{loT npeAnonaraTb, r{To 3a BcnJrecK oTBeTcTBeHHo H3n)rr{eHHe H3 oAnHoqnor
BCnHEer.rHOfi nerln (MarHHTHori apKH) c xapaKTepHoA AnuH,olt - 109 cr'r H nonepeqHblM
pa3MepoM - 108 cu, c xoropofi B Hacrorqee BpeMri cBr3bIBaPT 3HeproBblAereH[e
Bcnblrrlxlt t?l. Mu cqHTaeM, r{To nepBbrir Bcnbrruer{Hbrf, Bcnnecx orpaxaer HaqaJIo
3HeproBbrAeJreHHfl Bo BcnbrrrreqHofi rerre. Kole6arerbHufi npoSum o6ycaonaen
aauQaenoncrnMH ocrlhnJrflrln.rMn BcnbrrrreqHofi neran, Bo3HHKaToIIIHMH npn 3anoJr-
HeHHr,r ee Harperofi n-nasuofi xpor',rocQepu. 3ra MoAelb npeAnoxeHa s [3] Aaq
o6r,scnennq Kone6arerbHofi crpyKTypbl xecrKoro peHTreHoBcKoro HsnynrgHnt
BcnbrrrreK. Coraacno [3], sos6yxaenne xo.ne6annfi c nepnogou

Tp- L/vs,

1 I 
".".n. 

(coJrHe.rras eAHHHT{a noroxa) = l04tx
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rAEL * ANNHA NCTJII,I, YA _ CXOPOCTb AIbOBEHA, NPOHCXOAHT NPH HCNAPEHEH BE-
I{ecrBa xpoMoc0epbl, o6ycroBrleHHoM BTopxeHHeM MorrlHbrx noroKoB 3HeprrqHbrxqacrflt{. llpn 4nnxeHHH BBepx nJlorHofi roprqefi opynrr.rBHofi nnasMbr flosBr.serc.t
IreHTpo6exHas, cur,a, BblT.EruBatoqafl H3-3a BMopoxeHHocrH nJra3Mbr cHJroBHe rulau
MaTHHTHOTO nox.n u Bo36yxAaloulaJa anboBeHoBcxr.e KOne6aHH.fl neTJrH. Ornocr_
TeJIbHafl aMnnHTyAa xone6aHufi MarHHTHoro norrrr onpeAeJr.flercfl BennqHHoE ra3o-
xHHerHqecKoro AaBJIeHHq 3pynrHBHofi nJIasMbI c nJrorHocrbto nu reMneparypoli f;
MIB -  nnTlBzl3l.

I-ay6rna MoAynnIrHH HeKorepeHTHoro MnKpoBorrHoBoro HonyqeHpfl cra6o 3aBH-
CHT OT MEXAHH3MA H3IYqEHH' H TAKXE ONPEAEN'{ETCJ{ 3TOfi B€ThqHHOfi:

lfIF - 4rcnTlBz. e)
ocnonnyrc ponb B Ao6porHocrn arbQBeHoBcxnx ocqnnnflr{Hfi nernn Anr "Tenlrotr"
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Xapaxrepxcrrxx xo.ne6ate.nruofi crpyxrypu BcurecKa a11J8 (D56 Uf

I, q'r .f,ITq CTeneHb
noJIgpB-

3aqHH P

P=21Btf F,
c.e.n.

AFIF Tr,K r*Tall
(*)

tn
(**)

1,8

1,5

0,3

02

0,28

0,31

0,33

0,31

3,5

2,8

2,25

1,95

8,57

10,71

13,33

15,38

0,14

0,n
0,34

0,28

0,26

0,21

0,16
0,14

6.rc1
4.K;t
t{
5.106

1,8

I,l
0,7
0,5

l8
t7
10

8

(*) a;rn ^s17 - 3, (**) nr.a Lu- 2'ld q.l

(vl" > v,r) nna3MblHrpaer 3ar)rxaHHe Hs-3a crorKHoBeHufi [3]

Q - (2nlT1,v,;(Mlm), (3)

rAe vb=',{Tlm - renJroBafl cKopocrb sneKrpoHoB , M - uacca HoHoB,

v,;= (5,5n[I3?)ln(lffPnln'B)c-t, (4)

- s$QexrnaHafl qacrora coyAapeHnfi sreKrpoHoa H xoHos [4].

Hs coornourennrl (l)-(4) no nepHoAy Q, ray6nne MoAyJIqIIHn llfIF L ,qo6porHocrl't

Q,nytaCa\wi oIIeHHBaeTCfl TeMlepaTypa T u naornocTb x 3pynrHBHOfi nrlasMH, a

TaKxe cpeAHee MaTHHTHOe noleB BcnblIIIeqHoE neran [3],

T _ r,2.10_8 (L' rfs{nr t nr,

n - Z,Z. t}-to (L3 pfb(M F)3 Dc*r3,

B - 6,7. r}-fl 1ts \ gt nTb(M F)3 tarc,

3Aecrz AAeIrcfl r cu, I1 - B CeK)mAax.

C noMoqbro r[opuyn ($-(7) nafiaeM napaMerpu spynrnrHofi nJIa3MbI Atrs co6t/lTyln

Z. ll.E8. Hs ra6rrHr.lu I cleAyer, qro cpe4Hee sHa.{e}rHeP 47;IF -1,3.Bepn Q -4n
nonaras L - 109 cu (THunrIHas Ar'ar,a Bc[bIIIIer{HoF nernn), nonyqaeM

n - 2,Z.lOrt cu-3, r - 7,6.107 K, 8 - 13,4.1021'c. (8)

llaagua B neTJIe, CneAOBaTenrnO,.6O.ree ropsqa.s H nJIOTHas, qeM nla3Ma HeBOS-

ulnqennOfi KOpOHbr BHe IeTJIH (n - tQs CM-I,T - 1ffK), qTO COrIaCyerCfl C AaHHHMU

Ae flrepa [21. CoorsercrBypqHe napaMerpaM [8] nnasueHHa, r{acrora sneKrpoHoB,

rgporracrora, TenJroBbre cKopocrlt aneKTpoHoB ll HoHoB, aar@nenoacKa, cKopocrb
paBHbr:

7o ='[ *n1n*- 4 l-l-q, fs = eBl(2nmc) - 1,1 l*l-q, v,,' - 1,6'10e *"r/c,

,,,=^'{Tiil - 3,6'107 culc, u4 = nrfinu -7'lcit cu/c.

2 ray6rra MoAyJrrIIHr
nopgAxa BerHqHHH.
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Bn4no, r{To ycroBra 97") }tr, HCnoJlb3yeMoe.npn onpeAeneHnH Q, Bunor,taercfl. t
orreHsu renepb flpKocrHyo reMneparypy MHKpoBorHoBoro H3rlqgsys c roae6a-

TenbHoR crpyKTypotr c noMorrlbto arrpaxenn.a [41

Tn= lA3.l0sF".".n.lfiruSr.,, (10)

r4e s17 = s/1017, s - naottlaAb Hcror{Huxa s cMz. B ra6-rrnqe npHBeAeHH 3HaqeHHt
rpxocrnofi TeMneparypu Altfl rrerHpex AJrr,rH BoJrH B npeAnonoxeHHH, vro .117 - 5.
3Aecr xe nphBeAeHbI onrnqecKHe roJrrql{Hbr npoqecca H3n1n1g6ps Bcnbrrueq-noft neran. 3ror pe3ynbrar c yqeroM napar'aerpoe (g) no3Bor.ser cAenarb
3axrroqeHne o MexaHH3Me paAnou3nyqeHus opynrranofi nJra3Mht. Bolsuas ge-
rHr{HHa orHolreHHq fplh - 7 Aetaer ManoBepof,THbrM MarHuTorop-Mo3Hofi Mexa-
HH3M H3ryqeHHt, nocKonbKy oH rpe6yer BHcoKHx 3HaqeHnfi rapMoHH K rHpoqacrorbr
(s > 10), MolqHocrb H3nyqg66s Ha Koropbrx vpesnuvafino Mana. I-r.rpocnnxporpoHHoe
H3nyqeHHe SHeprHqHbrx 3neKTpoHoB 6yaer xapaxrepH3oBarbcc MaKCHM)MOM Ha
qacrorax f >r80h-32[Tlq H cnrbHotr Aenpeccuer? H3a1qg66" ria 6o.rree HH3KHX r{ac-
Torax [51. Han6oaee BepoflTHHM MexaHH3MoM MHKpoBoJrHoBoro Hsn]qgHnq opyn-
rrrsHofi uraSMH BO BCnJreCKe 2. I1.88 aBlreercfl, no-HarleMy MHeHHro, ropuosnoft ue-
xaHH3M. onrrvecxlno Tonrqr.Hy opu-opu n3nyqeHHs orreHr.M Ht coorHoureHns [4]

"u=1fr6r11r"{J*{Qg, (l l)

rae L, - pasMep Hc-roqHHKa no nyqy speHHc, c - eKopocrb cBera. lloaara.s Ln -2.108
cv n 6epa 3HaqeHH.s nuTus (8). naxoArv BeJrHr{HHbr t7-0,5+1,8 (crvl. ra6a. 1), xoropure
no noprAKy BeIHqHHbI COBnaAapT co 3HaqeHI1.flN{U, nO-[yqeHHblMH h3 spKocTHori
reMneparypbr H3nyqeHHr. cnexrp ropMosHoro h3ryqeHHr HeoAHopoAHoro no nror-
Hocrn I4croqHHI(a HMeer MaKcHMyM s6nusu f =fp - 7l-l-u r Moxer 6srrl 4ocraroqHo
KpyrblM,o-2,0[Gl.

MaxcnuaauHar crefleHb nonrpno:trlHn TopMosHoro H3nyr{eHH.a (npeo6aa4anne
Heo6uxHoaeHnofi aolnu) Ar.E KBa3HnpOAOluHOrO pacnpocrpaHeHr,rq, Koropoe npH
fplh - 10 sunorHsercril B rtrHpoKoM Anana3oHe )rrnoB pacnpocrpaHeHns sorH [4],

p =2fslf *<0,1, 0z)
rAe noJroxeno B -4.1C2rc.3naqenxe ob na qacrorax > l0 l-l-q no cpaBHeHHro c
Ha6anAaeuulMH (cM. ra6rnqy 1) Moxer 6rrru o6rrcHeHo reM, qro Mbr BepoerHee Bcer-o
ruadlnAaln H3nyqeHHe H3 ocHoBaHufi nernu, r-Ae MarHHTHoe noJre B HecKoJrbKo pa3
6oasure cpeAHer.o (4.102 |-c), nonyqeHHoro Hs coorH oweHnfl (Z).

Ilocxoarxy AHarpaMMa HanpaBneHHoctu pr-zz B AHana3oHe non.ap,Merpa (- 5')
clrulecrBeHHo 6oIule )rrnoBoro pa3Mepa BcnbureqHofi neus (- 15'), To n2AeHHe

(creneHr npanofi (R) xpyronofi no.nepn3arlnn (cM. pHc. l, a, n MoxHo cBr{3arb c
yMeHbrtreHHeM . pa3HHrlbr MexAy noToKaMH H3nlnlgHHq oT HCTOI{HHKOB, paCIIOnO_
xeHHbrx B pa3Hbrx ocHoBaHHflX MaTHHTHOfi apKH. He Hgxnpt{eHo raKxe, q.1o H3_
MeHeHHt B nonrpH3aqna o6ycaoBJIeHbI JloxanH3:trlnetr Hcror{HHKa B KopoHe n6ansr,l,
ypoanafp/f = I -fnlf, Hnxe Koroporo BHxoAHr roJrbKo o6uxuogeHua-E BoJrHa.

cqenaprfi co6xrns 2. 11.88 (cu. pr,rc. l) Moxno npeAcraBHrb cneA)roqnu o6pasou.
llepnonavaabHoe SHeproBbIAeneHHe BcnbrrnKn nponcxoAnr B BepxHefi qacrn BcnH-
[errHofi neTrH. ono conpoaoxAaercfl HarpeBoM nra3Mbr, ycKopeHHeM qacrHrr H co-
orBercTByer nepBoMy SneMeHTapHOMy BCnH[er{HoMy BcnnecKy. MexaHugu paAHo_

'H3n1qg6ga raKoro Bc[Jrecxa Moxer 6urr uerenJroBHM, B r{acrHocTn nJra3MeHHHM
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KOrepeHrHHMl7l c qacrorofi HsnYrcH:osf -Zfp a creneHbn noncpH3al{Hu p - l,]filfp,

MeHbrrrefi, qeM y Kone6arenbHofi crpyKrypH. Eblcrpble (v - c/3) qacrhqbl AocrHraKlr

oCHOBaHrlfi apKH 3a BpeM, -Llv - 0,1 C n HaI'peBaPr nna3My xpOMOC$epbI. BpeMfl

ABHxeHHfl HarpeT6fi nJIa3MH AO BepIIIHHbI neTrvt COOTBeTCTByeT nay3e MexAy nep-

BbrM BcnJIecKoM I,t KoJle6arenbH6fi crpyKrypgl? Lt - L/v,;-25 c, tlro He nporrBoper{HT

Ha6npAeHgsu. Kole6ann.fl HaqnHaprc, c MoMeHTa 3anoJrHerl.rl'fl ner/l.ll SpynrHBHofi

nrra3Mofi c ulorHocrbto n-7,2'1011 cM-3 H reMneparypofi f -3,6'lU K scaeAcrsHe

BbrrrrHBaHH s fier,Iu BBepx nOA AeFcrBHeM lleHTpo6exHofi cHnbl. MHKpoBoJrHoBoe

H3llqgHr,lg SpynrHBHOR nJIa3Mbl - TennoBoe ropMo3Hoe.

2. Co6urue 12notilPt 1988 r.

Ha puc. Z, a, 6 npeacraBJreHH Qparuenru co6Hrnfl 12. I 1.E8 Ha BorHax 3,5 u 2.8 q,'r.

Han6oarmre HsMeieHnfl HHTeHcHBHocTH H norcpu3al{Hn Ha6nbAaJncu Ha soaxe 1,95

ctu. Ha puc. ? BHAHbI nflTb BcnJIecKoB c nocreneHHo yBerntrnBaK'ulef,c'' aMnnrTyBofr u

c yueHbuaroqprMcs BpeMeHHbtM HHTepBaJIoM MexAy BcnJlecKaMH. CpeAH.E.t BerHqHHa

HHTepBana Tr-4 MHH. B oAHoM u3 Bc[JrecKoB 3apeilrcrpHpoBaHa cMeHa sHaKa

nonflpr{3arlHpt(pHC.2, 6t, xorOpyn MOxHo O6lqcNrrr no cxeMe, npeAnoxeHHor paHee

Anfl eo6brr6s 2. 11.88. Bper"rennyo cTpygrypy CO6HrHq 12.11.88 MoxHo cBtsnrb c

xone6aHnflMn npory6epaHqa, pacfloroxeHHoro HaA xoMnaKTHofi MarHHTHofi apxofi '

Kole6anns Bo3Hrxarla H3-3a xeJro6rosofi Heycrotrr{HBocrn. Kone6lpquficq npo-
ry6epaneq MoxeT 6urr rprrrepoM ConHer{HoF BcnHExn [8]. B [9] nOrasaHo, qrq xo-
ne6ar.u'. npory6epanqa co[poBoxAaprc, ero HarpeBoM BcJreAcrBHe cxarHt HHxe-

Jrexaul5x MarHHTHbrx nonefi H )rBenuqeHilA Avtcclr,fiallnn ToxoB. C yaeanuenHeM TeM-

nepar)rpH neproA KondaHI,!R npory6epanqa )MeHbluaerc.n [9]:

T n = Qnlll ta)G J I + 2KT I MIR)-I n (13)

3Aecr gq - ycxopeHr,re cgJrbr rhxecr6 Ha ConHqe, r - nbcroqHHaf, $onbIIMaHa, , -
Atrutr31 npOrn6a CHJIOB6IX Jr;a;jy.it MarHI,lTHOrO n9n5, nOAAepxHBaIOqerO np6Ty-

6epaneq, R - paAuyc KpHBHgHbI cI,tJIOBHx y161nfi, nO noprAKy BSJIIIqHHbI paBHbtfi

ronqHHe npory6epanqa. Bropoe cnaraeMoe B (13) Bblpaxaer AeficrBl'le Ha qacrl'lllbl

qenrpo6exnofi cHnbr H cHJrbr, cB.flsaHHofi c HeoAHopoAHocrbp I\,IarHHTHoro no,Ifl' H

npn R - 2.lOE cu 6oluue repBoro, ecm T > 3.1ff K. IloAcrasnsg s (13) T, - 4 MHH H

xapaKrepHble 3HaqeHH, ,-5'109q'ruX -2'108 cM, HaxoAHuT -2,4'1ff K' 3ra

BeJrHrrHHa npHMepHo Ha noprAor( MeHb[e reMnepar]pH aI(THBHofi o6nacrH, Heo6xo-

AHMof, An, pa3BltrHr xp)mHofi BcnHrrrKH [l0]. Ilooror'ay nocneAoBareJlbHocrb Bcnnec-
xoB B co6Hrun 12.11.8E ne rprBena K BcnbIIUKe,

3axaroqerrrre

Yxe nepsue Ha6npAeHHa Ha qeTHpexBorHoBOM nonflpHMerpe PT-22 KAO.Aaan
HHrepecHHe pe3ynbrarH. B co6urnn 2.11.88 no xaparcepncrHxaM pagnousllnienun
yAanogb onpeAen5rb nJlgrHocrb, TeMneparypy 3p)6THBHOR nnasMbl, cpeAHee Mar-
HHTHOe nOJIe BCnbItrleqHOF neTJIH l.l OTOXAeCTBHTb MexaHH3M paAHOH3I)rqeHI'lr.

AnalsS OrOrO cO6bIrH, ngxa3an, KpOMe'rOrO, nnOAOrBOpHocrb MoAenn [3] oae-

MeHTapHbrx BcrIHItreqHHx BcnIecKoB c KOne6aTenbH*M npOiDHneM, ocHOBaHHOfi Ha

OCTIHJInIT{HIX OAItHOqHOfi BCnbIItreqHOfi neTJII,r. HanOuxuu, r{TO O6bIqHO sneMeH-
TapHbre Bcnbt[errHbre BcnJrecKr,r cBr3brBapr c nocneAoBarerlbHof, peanH3al{Hefi npo-
qecoa 3HeproBbrAerelrnfl B paSJrrqHbrx BcnHEerrHHx nerrlrx. [Io xapaxrepHcrHKaM
co6brrur 12.11.88 Ha ocHoBe MoAenH [9] xo.ne6aroqeroc, npory6epanqa onpeAeneHa

58



87, C.€.tt ?=qtt+

flharn lgn +i^ ,rs^ t*. ii

87, c.o.n.

f=4/8

-1
v=0, /7

{--

,1 .' t ,

flh Jln Jgn ++ n 
+g n i+n t/r

Pxc, 2. nocretroBarerbHocrb BcnJrecxoB lZ.ll.Eg Ha pa3HHx ArHHax BorH
r - 3,5 cM, 6 - 2,E cu.

l=0,ff

SR
r_______
[z R+L

t{f



TeMnepaTypa aKTHBHOfi OdtaCru. HOsuf, [OnrpHMeTp HeCOMHeHHo C)rqecTBeHHO

)rBenHqH BaeT BO3MOyHOC rA PT -ZZ B AHaTHOCTH1g COnHeqHOfi nrIa3MbI.

Anropu 6laro4ap.nr H.C. HecrepoBa 3a rroJlesHble saMeqaHlrr, E.P. Aennnca (HACA)

u B.H. MlrapoBa (fAO) 3a AaHHHe peHTreHoBcKHx H onrgqecKHx 11aflJl1p.Ae6ul .
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KOPPEJIflUIIfl MEx(Ay BAPIIAUIIflMI{ ]IHTEHCIBHOCT]I
COTHEIIHbD( ItrYMOBbIX EYPb

HA AByX TIACTOTAX METPOBOIO AIIAnA3OHA BOJIH

(}.@. I()poncrrfi' O. A;rrnaPec

noxaoaHo, r{To OryxryaqHrf HHTeHcHBHocrtf IlyMoBHx 6ypr xa Asyx 6aHexrlx qacrorax MerpoBoro

AHanailoHa so.nx 6uar He(oppeJrHpoBalrHbrMlr O7.07.EE r. npH cra6ofi BcnrecxoBofi arr[BHocr[ rPynrlbl

nsreB x qacr]lqHo xoppeJrHpoBaHHHMH 29.06.8E r. nepeA MoqHHM EcnJtecxoM paAroHSrl] IeHn, Ha

calrrrMerpoBbtx BoJrEax. Ha 3roM ocHoBaHrH npeAno.naraercc, r{To xosOOHrIreHT roppeJIrIIUH Moxer

cJryxrTb [HnexcoM, xapaxrep[SyoqxM cocrorxue axr]lauofi o6lacrr.

CORRELATION OF TIIE INTENSITY VARIATIONS OF SOLAR NOISE STORMS AT TWO

FREeUENCES OF A METER WAVELENGTH,by Yu.F. Ytuovsky, O. Alvares. It is shown, that the

fluctuations of noise storm intensities at two adgacent freguencies of a meter wavelenght werc not corrclating on

tr/.C1.7.88 at weak burst activiry of spot group and partially correlated on 29.06,88 before a pdVerful radio burst at the

crn-wavelength. Thus, it is suggested, that the correlation coefficient might be an index, characterising the status of

the active region.

Bnegenne

CoffreqHuun E)rMoBbtMH 6ypflMH (IIIE) Hasusaror noBHueHn,I llnorHocrH noroKa,
OxBaTHBaDqHe 1nHpoKHR AHara3OH qaCTOr Or 50 AO 400 M|.q u Anfl\uecf, OT He-

cKoJrbKHx qacoB Ao HecKorbKr,tx cyToK, c HaIoxeHHHMH Ha HI,IX MHOroq[cJIeHHHMIt
ygKononocHHMH BcIIregKilMH AnHTeJrbHocrbD or Aonefi ceK][IAH Ao HecxoJIbKHx

CeK)[{A [1]. B COOTnSTCTBHH C STHM OnpeAeneHHeM MO;3HO OxHAaTb, IITO 3a BpeMfl

noprAKa qacoB u cyrox 6yler Ha6nroAarbc., BblcoKafl creneHb Koppensqrn MexAy
r3MeHeH[.flMr{ nOTOKa Ha AB}rx 6angrux qaCTOTax, a Ha HHTepBaJIax BpeMeHH B He-

cKOJTbKO ceKylIA Bapnallilr,t noroxa 6yAyr HeKOppenHpOBaHHbIMH, ecIH qacrorH or-
Jrgqaprcfl Apyr oT Apyrt Ha 30-40 MI'q (r.e. Ha BeIHr{HHy, rpeBocxoAtl$rc nonocy
I{ACTOT, 3IIHINMAEMYP BCNJIECKAMH I THNA).

Ileauro pa6orbr f,Bn.Eercfl BbrflcHeHhe Bonpoca o roM, Ha6ntoAaerc.fl nrr Boo6qe Ka-

xar-n5fu Koppen.Erlu, MexAy SayxryaqnnMu r.HreHcHBHocrH IIIE na AB)rx 6nH3KIrx
TIACTOTAX U ECIIH OHA ECTb, TO 3ABrtC}|T JIH EE BEJII'qHHA OT COCTO'HH' AKTHBHOfi

o6nacrH.
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1. Auuaparypa H AaHrrue na6rrogerrufi

Ha6ap,qeHn.a npoBoAunHcu Ha l-aaaHcxoE paAnoacrpoHoMHqecKofi cranUnn (l-PC)
AH Ky6u, ocHauleHHofi geyxxaHaJrbHbrM paAnoreJrecKonoM, pa6oranqnu Ha r{acrorax
235 u ?80 Ml-q tzl. Ilonoca nponycKaHn, KaxAoro KaH.ura paAHoMerpa cocrasaqra 8
MI'q, uunrluanbHafl nocro.EHHafl BpeMeHH ruxoAnofi qenr - 0,25 c. perrcrpaqa.a
clrrHaJroB npoH3BoAHnacb n qnspoaou BHAe c noMorqbp SJreKTpoHHo-BbrqHc-
JIHTeJIbHoro KoMnJreKca Hcxpa-I256. Ypoeenr co6crseHHbrx rlyMoB annaparypbr npn
rua6tngennnx coaHrra He npeBblrrraa + 1 6ura unaArrrero pa3p.Ega 9-pasprAHoro
aHaJroro-r-lHSpoaoro npeo6pasoa ar enn (+ 0,5Vo F-u*). Maxcn MaJrbHa.r r{acrora cqH -
TbrBaHH' noxa3aHnfi KaxAoro KaHaJra cocTaBn.flJra 5 I-q. AaHnue Ha6arcAeHHfi Ha-
KanJIHBaJIHCb B IIaMqTH eJTeKTpOHHO-Bbrr{HCJrHTenbHOrO KOMnJreKCa, 3aTeM AIq
AaJrbHefr urefi o6pa6orxn BHBoAH J-rH cb H a MarHHrHyro JreHTy.

2. Merognra o6pa6orrr IaHHbrx ua6arogenrfi .

Oynrqnr ssannHofi xoppen.sqnr Rrz(t) AByx cryqafiHbrx Benr,lqnx X{t)nX2Q),
3aAaHHbrx AHCKpeTHbTM pCAOr.{ H3N SnaqeHHft, onncbrBaeTcr BHpaxennerrr [3]:

lV-r' 
r" [& 1r; - Er]'lxr1t x r) - x; ]D l-\ - ,=1.\2\ r,r t

r4eX1, X, - cpepl/.He 3HaqeHEc Xr(t), Xr(t) B HHrepBane | < t <(N - t); T - B3ar4MHbrfi

cABHr cnyqafiHbrx BeJrEq[H no nepeMeHHofi r.

Burrncaenne Rn$) no KoHer{HoMy pqAy ue/V 3HaqeHnft nepnonar{arbHog SyxxrlrEr.r
BpeMeHU HaKJraAbrBaer o[peAeneHHbre ycnoBH, na cnoco6 SaAaHH' HCXOAHbtx
AaHHbrx. B cs.rerl c arrM MHHHMturbHo neo6xoAnMafl Arn:aa peann3ar{HH HcxoAHoro
npoqecca I(c) oqeHrasaJracb HaMn c rroMorrlbro eHpaxeHuq [4]:

I =- (tD + 2001p2 + n/3)T^.*,

rAe P - rpedyeruaa cra6naurocrb peynbraroB rrpta pacqere no pa3nrrqHHM pe-
aurH3arrHrM, BbrpaxeHHae r 46 (naun 6u.na [pHHrra cra6yltnocrb, paBHa' g0z=2 a6,
oro coorBercrBoBaJro lOX par6pocy aHaqeHnfi roa0rDnq[eHra Kopperrfl.i.ty,t, Bbrqr,tc_
neHHoMy nO paSrHrtHHM peanH3aqHrM oAHOTO r{ TOro xelcayvafiHoro cta-
rrHoHapHoro flpoqecca); n - qrcno peanH3aquft, Hcnonb3yeMbrx npg BbrqgcJreHHrx
oAHoro (cpeAHero) xooQQnqreHTa KoppenrrrlHH. Mu npnnuv^ailu n = 1l I_", -MaKcuMaJrbHafl, AtrrTenbHocrb $lyxryaqnfi B ceKlrnAax, Koropbre npeAnonaranocb
H3)rqarb no AaHHoF peanHs4I{HH npoqecca. IIoA orAelnnofi Qayxryaquefi uu
noApa3yMeBaan tndofi MaKCHM)M, nexaulHr MexAy AByM' MHHHMITMaMI. Hnrepaan
BpeMeHH MexAy MrlHH M)rMaMH npuHHManc.ril 3a AJrHTeJrbHocrb S.rryxryaqn n.

Huclo orcqeroB N, ns xoropbrx AoJrxHa cocrocrb peanH3arrn, AnHHorl I (c), on-
peAenrnocb c noMorqbp coorHorueHu s l4l:

N ? (312 + 6NlP2 + n)(T.", 
-T^,n)lT^in ,

rAe I.i,, - MHHITMaJIbHa, AJrnTeJrbHOCTb Qlyrryaqnfi, KOTOpHe noAnexanH H3y-
qeHuro rlo AaHHofi peaJrHsar{HH HcxoAHoro npoqecca.

llpure4ennue BbIIue ycnoBnt HMerclr AocraroqHo ncnufi Snluuecrnfi cMbrcJr: ccJru
3a BpeMr+ XH3HH iplyxryaqr'rn T6in npousBoAHrc, MeHbrrre rpex orcqeroB ypoBH'
cnrHaJra, ro unsopuarrHr o raKHx co6urnsx repflercfl. Kpoue roro, H3yqaeMbrr npo-
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qecc HyxHo perHCrpHpoBilrb AocraroqHo Aonro, t{ro6H Qayxryaqnn AnA'

renbHOCTbA 7-"* 6uln npeACTaBJIeHH C OnpeAeJIeHHOf CTeneHIllO BepOtTHoCrH B

CTaTHCTHqeCKOM MHOrOO6pa3HH. XapaxrepnCrnxn QlyxryallHfi 6o-nluefi AJlr.Telt.b-

HoCTH Ha AaHHOfi pearH3aIIHH 6yayr cTaTHcrHqecKh HeAoCToBepHbl, no3roMy TaKHe

$.rryxryarlnu AOJrxHbr 6uru xcrapqeHH H3 paccMorpeHun, ffIn 3rofi IIeJIH MbI

noroaouurrcu quQponofr su.rrurpauHefr HcxoAHofo MaccHBa AaHHblx. Hs nepao-

HAT{AJ'IbHbIX AAHH btx BbIqHTA'IOCb CKOIb3qUIEE CPEAHEC C U HTCPBA'NOM YCPEAHEH H'I'

paBHbrM T^ *. fl,na ynpOqeHHJ{ BHqHCJIeHHF Qopua oKHa cKOnbSrIIIerO cpeAHero

npHHHMaJracb npsMo)rroarnofi. B peeyaurare nocroflHHag cocraBJlgloular{ HcxoAHoro

CHtHa;1a ygTpaHtnagb nOJIHOcrbIo, a SnyKTyaIlHH AJIHTSJIbHOCTbP fO ) I-"* CY-

rrlecrBeHHo o c/lla6 n flilHcb.

3. Pe:y.rIrrarbl o6pa6orxH lla6nrcgenufi

Ilpe4aapxreatHufi aHaJIH3 3:l[HCeI? nOxa3:UI, qTO BeJIHI{Hna xO:QQnqHeHTa B3iIHM-

HOrl K6ppe qlfl:qvtt BecbMa cyuIecrBeHHO OTJIHqaeTCfl KaK npn Ha6nPAeHHflx pa3-

JIHT{HbIX qEHTPOB AKTHBHOCTH, TAK H B TEqEHHC PA3BHTH9 OAHOTO H TOTO )KC HC-

TOT{HHKA IIIE.
Paccuorpnu pesynbrarH HccneAoBaHnr tlIE, saper6crp6ponannofi 07.07'88 r' Ha

pHc. 1 noKaaaHbr yr{acrKH sanHcn 1116 npoAonxnTe.rrbHogrblo 20 MHH Ha qacrorax 280

ittl-q fpr". l, a)b 235 MfU (p6c. 1, 6), noryuenHbre Ha rpaSonocrpoHreJle 3BK xs

qu@pOaOrO MaCCHBa AaHHHx. flln usyuenHs K9p6rx6xnayulefi KoM[oHeHrbI BeCb

,.ri"pua, 6ua pas6nr Ha 6 OparMeHroB (Nl-lS6) npoAonxHrenbHocrbp, 200 c
KaxAHfi. 3areu H3 nepBoHaqaJrbHofi aarrHcH 6uao sblqreHo cKoJrbstlqee cpeAHee

AJrnTeJrbHocrbp I c. B pesyalrare MaccHB AaHHbIx oKa3aJlcfl "o6nyaennuru" (6uaa

BbrLrreHa nocroflHHa"fl cocTaBJrrloqat) H B HeM 6burn cHJIbHo ocna6reHH Qayxryaqun
npoAonxnTeJrbHocrbn 6oaee I c. IIoAToToRJIeHHHI? TaKHM o6pa3oM MaccHB .qaHHbIx

coAepxan B ocHoBHoM JIHIIIb KopoTKoxHByuIHe BCnJIecKI'! npoAonxHTeJlbHocTbl'o oT

0,5 c iqaCrOTa HaFKBHcTa B AaHHoM clyqae 6uaa paaHa 2 I-U) aO I c. BuqrcleHHble no

KaxAoMy H3 6 opafMenroa synxqHH BSaHMHOT KOppeIr{qEH noKa3aHH HApilc. ?' aB

BHAe HaJroxeHHbrx Apyr Ha Apyra KpHBbIx. XapaxTep nOJIyqeHHOro rpaoHKa no3-

BO Jrfl eT CAenaTb cneAyoIIIHe 3iIKJrOt{€H Hfl :

L Koporxo*n"yrlrue BcnJrecKH luE 07.07.88 r. Ha r{acrorax 280 Yt ?35 MI-q na

HccneAoBaHHoM HrrrepBnrre BpeMeHr,r 6urH s3araMHo He3aBHcHMH (HeKoppeJIHpoBaHbI)'

2. CpeAnee sHaqeHHe BeJrHr{HHbt Qynxqnx KOppenqIIHH He 3aBHCHr OT BpeMeHHoro

cABHra 3iInHcefi a arc6yro e'ropoHy.
3. Beanquua $nyxryaqnfi Qynrqur Koppen.flUHH J'lexgr B npeAenax 1Of,, saAaHHblx

HaMH npH nu6ope napaMeTpoB MaccHBa AaHHbIx (II 2).

Ha pnC. ?, 6 nOxataHa SyHKIIHfl B3aHMHOtr KOppenqIIHH Bcerq zQ-MHH)trHOro

y.,acr*a 3anHcH IIJE 07.07.88 r. npn aroM H3 nepBoHar{anbHoro MaccHBa AaHHbIx 6bInH

HCKrrlgqeHbr n)meM CrJIaxPtBaHI4q npOCTLIM CpeAHHM QlyxryaUnn npOAOn-

xaTeJrbHocrbp MeHee I c ra ocaa6JreHH Bbrr{HTaHHeM cKoJrb3flIllero cpeAHero 0ayx-
ryaunH AJrnTe.rrbHocrbro 6onee l0 c. Xapaxrep KpHBof Ha pnc. ?,6 csuAeteJlbcrByer,
qr6 QyHKIIHfl KOppenflIIHH He HMeeT BHpaxeHHOrO MaKCHMyMa, npeBbIIUaPUero

oxHAaeMHe npeAenH (101) crarxcryqecKgx Syrrxquf,, r.e. co6hlrlrflUiB 07.07.88 r. s
AHana3OHe AJII4TenbHOcTefi 1-10 C Ha qaCTOTax 280 Yt ?35 Mfq 6uau He

KoppeJrHpoBaHHbrMx. He srrqsr4r KoppenupoBaHHbtx co6urrsfi Y ararv3 6oaee npo-
AOtrxLtTeJIbHHx 1rq6g16oB Sani4cx. Taxn u O6pasorr'r, $ayrryaqnn HHT€HCHBHOCTI{ Ha

AB)rx r.racrorax Bo BpeMfl IIJE 07.07.88 r. oxa3aJlHcb HeKoppeJIHpoBaHHblMH Bo BceM

l4ccJreAoBaHrroM AHana3oHe AJlHTerbHocrefi or 0,5 c Ao 10 MHH.

O rOppelnquH 6OIee npoA6nxl,lTeJlbHblx Qlyxryaqnf, nO HaIIIHM perHCTpaIIHqM

IIIB, orpannqeHHHM BpeMeHeM BHAHMocTH corutua H3 oAHoro HaSeMHoro nyHKTa Ha

mr.ipore l-asaHbr, MoxHo cyAHTb Jri,rrrrb c 6olrruofi creneHL'Io HeonpeAeneHHocrH.
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PrC. 2. HaroxeHHbre Apyr Ha Apyra OyHxrIl{H BsaHM]Iofi xoppenrq[H xoecTlr OparMeHToB E-]lMoBoR 6ypH

07.07.8E r. (a) x OyHxrIHq BaxMHoR *opp"rrqr, 20-urxyrxux lEacTxoB 3anHcx l[yl'lofi 6ypH Ha AByx

r{acrorax 07.07.8E r. (dl

Hanpr,rr"rep, na tpparuenre &rnncri llIE 07.07.88 r. 15410'-16rc0' UT (puc. 3, a, 6l

3aMerHo cHHxpoHHoe yMeHbrueHne noroKa Ha o6enx qacrorax B HHTepBaJIe 15410t-

15h35^ H HeKOTOpOe nocneAyprqee yBenHqeHEe CpeAHero 3HarreHHfl noToKa B HHTep-

BaJre 15450.-16100r' UT. Koarp$nqHeHr KoppenfluHH (3HaqeHHe Rl2(0)) o6cyxAaeuux

3anHcefi cocTaBJIqeT 0,37. Ho B oooTBETCTBHH C COOTHOIIICHH,MH, IPHBEAEHHHMH B N.

2, aepOrrnuf, paS6pOC BbIqHCreHHblx 3HaqeHgfi B AaHHOM Cnyr{ae COCrae1'fler t 0,4'

3rO OeuaqaeT, qTO Ha COceAHeM yqaCTI(e SanI4CH BeIHqHHa K93QOHI{HSHTa KOp-

penflrlHn MOxeT OKa3aTbC.E COBSpIUeHHO I'tHOfi B npeAenax + 0,4 Or HeH3BSCTHOTO HaM

cpeAHero 3HaqeHH.E. Taxnrr o6pa3oM y Hac Her '{ocraroqHblx 
ocHoBaHHfi noaararn'

vio Q;ryxryarlHH AnHTeJrbHocTbp 30 uprn n 6Olee xoppengpoBaHbl Ha npqr.flxeHun

Bcero BpeMeHlr c)qesrBOBaHHt pacgMarpl'tB6eMofi IIIE' Mu uoxeu nHIub )rrBepxAarb,
qro B re.{eHlre KoHKperHOro HHTepBana BpeMeHH c 15i10'Aolsh3s^UT npo-

HcxOAHJro CHHxpoHHOe H3MeHeHHe nOTOKa Ha O6eHx qaCTOTax' OAnaxO C TOqKH

3peHr.t CTaTrrcrHKH CTaqHOHapHOTO Cn)rqafinOrO rrpgqecca 3TO MOxeT 6uru n
p$ynbTaTOM Cn)rqaf,HOIO CoBnaAenr'lx QaycryallHfi nO BpeMeHIt. Eoatua.s CTeneHb

onpeAeneHHocrn Moxer 6urr noayueHa Jrurnb Ha ocHoBe 6oaee npoAonxHTeJIbHHx

xafia;6Aenufi, rorOpuug MbI roKa He pacnqnaraeM. [IooroMy HHxe MH He 6yaept

pacgMaTpnBarb Koppentllg11; OnyKryaqHfi, AnHreJlbHocrb KorOpHx npeBbIIIIaer l0
MHH.

Aalee paccMorpnM pe3ynbrarbr H3yqeHns IIIE, na6.rrn.qaBreftcc 29.05.8E r. O6qHtr

BHA 3anncH eTOft IUE Ha AByx qaCTOTax nOKa3aH Ha pHC. 4, a,6. Kax x s npeAblAyqeM

Cnyqae HHTepBaJI Ha6nPAeHHfi Aaureaun9crbl6 20 m'tr 6ul paa6rlr Ha 6 $parMeHTOB
u ittrKaxAorg Sparr'aenra 6u1ta su.{Hcaena $ynxqg.fl B3aHMHofi Koppentqun. Ha pnc.

5, a npnne4eHbl p$ynbTaTH BblqHqneHutt B BHAe HaJIOxeHH.fl xpHBbIx, COOTBeT-

crBypqHx KaxAoMy $paruenry. B ornrrqHe or paccMoTpeHHofi auue IIIE B AaHHoM

cryqae rMeercq MaKSHM)M xoppenflrrnn rrpH T = 0. Oco6enno orr{erJlrBo M:u(cHM}rM
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Pxc. 3' Yqacrox 3anlrclr 6ypr 07.07.E8 r. c MeAJIeHHuMH cHHxpoHHuMH BapHarIHsMH n.lrorHocru noroxa Ha
aBJrx qacToTax

BbrrBJrrercfl npn o6pa6orKe Bcero 2o-urnyrHoro 1na1g1*u 3anvcu (pHc. S, 6.
3auernoro cABrrra MaKcHM)Ma BAonb ocH x Mbr ne o6napyxyrrrl, xorfl pa3peruarcuafl
cnoco6Hocrb no BpeMeHH KaK HcxoAHbrx AaHHbrx, Tax H MeroAuxn o6pa6bTKH coc-
TABJTflJTA 0,2 C, HAATTTHE APETQYOIIIHX BCNNECXOS [II THNA NPHBCTTO 6rr K CMEIIIEHHP
MAKCHM)MA BAOJIb OCH T HA BEJTHT{HHY NOP'AXA I C, OTCYTCTBHE TAKOTO CABHTA
cBHAerenbcTByeT o TOM, r{TO na o6cyxgaeMoM yqacrKe 3anr,tcH 6rrar.l saperHcrpH_
poBaHbr B ocHoBHoM co6urr.l.x I rrna.

@ayxryaquH HHTeHcHBHocTH npoAoJrxnTerbHocrbro ao l0 MHH B HHTepBane
15i15u-18i50^ur Bo BpeMr{ luE 29.06.gg r. raKxe oxasaJrHcb KoppeJrHpoBaHHHMH.
Koos0nqneHr Koppen.ffrrHH HaxoAviJtce R npeAenax 0,4s + 0,r, r.e. cyqecrBeHHo
npeBbr[ran oxHAaeMHe CTarHCTHqeCxne snyxryaqr{H. ,Itax cpanneHHr{ 3aMernM, qro
BeJIHqHHa xoe0Qnqrenra xoppenrqxr co6urrfi cooreercrayrcrqef, AJTHTeJ'rbHocrg Bo
BpeMr IUE 07.07.88 r. He Bbrxol.Hrr,a ga npeAenH crarHcTHqecxnx sayxrya\upr u
cocraBnrura 0,06 + 0.1.
3. 3aK. 2 154 65
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PIlc' 5' HaJroxeH-HHe apyr Ha Apyl'a OyHxlllrtr BsaHMHoft xoppeJrerlxH Eecrn 6parMeHToB rtryrlroBofi 6J1pH29'06'8E r' (a) H OyHxrrHt B3aHMHotr xoppe.nrqrn zo-MliH)[Hbrx ]MacrxoB 3anHcr tr]rMoBoft 6ypg Ha ABlrxqac'rorax 29.06.86 r. (6,

4. O6cyx<qenue pe3ynbraroB

NPHBEAEHHbIE BHItrE NDHMEPH CBHAETENbCTBYIOT, TITO BO BPCM' IIIE QAYXrYAqrr,rHHTeHcHBHocTH Ha AByx 6nH3KIax qacrorax MerpoBoro AHana3oHa BoJrH Moryr 6brrbnH6o He3aBHcHMHMr, nH6o qacrHqHo xoppenHpoBaHHHMH. EcnH npHH.arb B KaqecrBepa6oqefi rHnore3y [5] o6pasoraHHt BcnJr;cKoBofi KoMnoHeHrH Lu6 3a cqer pacceqH]rfl
PAAHOBONH HA HEOAHOPOAHOCT'{X KOPOHbI, TO OTCYTCTBHE KOPPENCqHH MO)XHOpaccMarpHBarb Kax cneAcrBl{e cra6HrbHocrlr ypoBHfl Ir3JryqeHHfl [epBHqHHx Hcror{-
HHKOB IIIE H KAX CIEACTBHE HE3ABHCHMOCTH CNYqARHOR PC6PAXqI{H HA AB}rX qACTOTAX
H3-3a pa3nHqHr{ KosooHrrr.reHroB npeJroM I,e]HHfl,. HaaHqr.re xoppenrr-IHH 6y4er yxa-
3blBarb npH TaKOM nOAxOAe Ha CHHXpOHHbTe BapHarIHH HHTeHCTaBHOCTH nepBHqHbrx
HCTO.{HHKOB IIIE na o6eux r{acrorax, T.e. Ha H3MeHeHHe Qr,rsllvecxnx ycnoBHrl Bo6nacrH renepaqur IUB.

Paccuorpuu AeTaJTbHee xapaKTepHcTHKH Ha6JrxlAaBrrrnxc.a rIeHTpoB aKTHBHocrH. flo
AaHHbrM naTpynbHbrx Ha6npAeHHR COanqa I-pC na BoJrHax Z,?,3,? A 4 cw B TeqeHHe
nepHoAa BpeMeHH c 21.06.99 r. no 09.07. gg r. na6arcAanocb npoxoxAeH,e no AHcKycomrqa Mou[loro HcroqHHXa s-xorunoneHTH. MaKcHMyu, ,aryuerrx, aroro Hcror{-
HHKa Ha6nnAarcn 01.07.88 r. cornacHo onrHqecKHM Ha6nroAeHHflM, npoBoAHMbrM BHncrnryre l-eoensnxn r Acrpoxo.rur AH Ky6u, B oro BpeM, r{eHTpanbHbrr?
MepHAnaH nepecexana pa3Bnra.s rpynna nflTeH nnoulaAbp 2g6g uunnnoxuux Aonefrnoayc$epu. Mu cxlonHbr cB.E3brBart ua6lpAaury,oc, nauu tUE c arotr rpynnofinrreH' Ha Ancxe coanqa 6unn a ApyrHe rpynnbr n.sreH, HO OHH HMeJTH MeHbrrryro
nnoulaAb H HaA HHMH pacnoJraraJrncu 6oaee cna6ue Hcror{HHr(H s-xovnonenrrr. Ecnr,r
Harue npeAnonoxeHHe BepHo, ro 07.07.gg r. n 2g.06.gg r. MH Ha6npAaJrH oAHy H ry xe
aKTHBHlno o6nacrb Ha pa3rHrtHbrx cTaAr.flx ee pa3BHTr.rr{.
3* 
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Bu6op MaTepHana aaa o6pa6orKl4 ixl29.05.88 r' O6tsCnsercfl reM. qro B 3ror AeHb

sZrtsi UT 6utr 3aperncrp,poBaH MouIHbIf, BcnJIecK paAnon3nyqeHnc c noToKoM B

MaKclrM)Me 3510 sFU Ha BOJIHe 4 cM (17500ZFo,tAeFo - noroK paAlroH3nyqeHle

HeBO3MlrqeHHOro conHIIa Ha orofi Alnne BoIHbl). I{sayuenne STOF xe axrnsHofi

o6nacri 07.07.88 r. xapagrepg3oBaJlo_c! 6oaee cna6ofi Bcn,IecKoBofi axrnsxocrrp'

3aperncrpnpoBaHHHft OZ.OZ.8'S r. s 14i30'UTscnaecr nMeJI HHreHcnBHocTb scero 20

SFU (l0t Fo). Taxnu o6paaor"r, KoppenrpoBaHHble Qnyxryaunn HHreHcHBHocrI'l

na6loAaaucb nepeA MOtrIHbtM BcnJIecKoM. B neprog nn3xofi BCnJIecI(oBofi aKTnBHOCTI'

Koppenf, IIH,I orcyrcTBoBana'
Mu ne pagn6naraeM AograroqHgfi crarncrnK1fi Ana o6o6qennn 3rHx pesynb-

TaroB, Ho orMeqeHHHfi xapaKTep noBeAenre roeiSoHqHeHra KoppenrqHn Mgxer
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C II E KTP o.I,oTo M ET P I,I II EC K H E H A I; JI I0A E I{ H,I 3 II C I,I JI o H

BO3HI4qEfO B IIEPI{OA 3ATI\{EHI'Ifl 
"1982-1984 

rr'
rl AHATIA3OHE 2400-8015 A

tI.H. Iiorr;1apr,, A.A. Iiorrp'ryx, li'I{' 6yprrautcu'
P.E. Icpru6cpr, A.I!. Tcpc6rrx, Il'I'l' lllaxoscxar

npHBOAflTC' pe3ynbtaTbr, cnekTpoQoToMeTpHqecKHX na6.npAenxfi cHcTeMbl 0 Aur' sulnoJlHeHHblx Ha

Ha3eMHbIxTe,ec]<onaxKpb!McKoftacTpoQH3HqeckofioocepBaTopHHHHaAcTpo0H3H'.Iecko,|cTaHI]Hlt
"AcTpoH" Bo BpeMq 3aTMeHH,I 1982-1984 nr. O6xapyxen pocr B CTOPOHy XOpoTxHX AIHH BOJIH aMaJIHTyAbl

MaJIbtX [enepHOAHqeCkHx nOEpqaHHfi CHCTeMbl, koTopble Xa6IIoAamTC.f XaK BO BpeMg 3aTMeHHg' Tak H B

coceAHHe C HHM foAbt. A.HaIH3 nonyqeHHblx AaHHblx no3BoJIgeT 3akJIDqHTb' qTO TakHe no9pqaHH9

O6yC OA.nenSt QH3Hqeckori aXTHBIIOCTbIO TJIaBHOTO kOMnOHeHTa CHCTeMH, a He il3MeHeHH,lMl'I yCIOBHff

BHAtjMOCTH 3Be3Abl, XaX 3TO HMeeT MeCTO BO BpeMg 3aTMeHHft KoIHqeCTBeHHble OqeHKH noxa3blBal'oT' qTO

BoBpeMgoAHoroH3HenpoAoJIxHTe,lbHblxnoqpqaHHRTeMnepaTypa3Be3AblBo3poclaHa500K,eepaAHyc
yr"r"rrr", Ha 5Y, a cKoDocrb noHHxeHHq ypoBH,1 Oorocoepu cocraBJlgna HeckoJlbl(o kHJIoMerpoB B
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cekyHAy' I-.ny6nnu 3arMeHHe 1982-1984 roAoB or(a3anHcb npaKTHr{ecKH oAHHaKoBbr B BHAuMoa H 6nHxHeft
HHQpakpacHotr odlacrgx cnekrpa.

.SPBCTROPHOTOMBTRICAL OI}SERVA'I'IONS OI.' BPSII,ON AURIGAE DURTNG THE1982-1984 ECLII'SE IVITHIN THE RANGI.I 2400-80Is L, oy N.t. Bondar,, e.l. eoyariiir,
V.l. Burnashev, R.E. Gershberg, A.V.'l'erebizh antl N.l. Shakhovskaya. During rhe 1982-lgS4 eciipse the
spectropholometry of € Aur has bccn carried out using thc ground-based telescopes of rhe Crimean
Astrophysical Observatory and. the 

-space station Astron. It has been found thar amplitudes of irregular
brightenings occurring during thc oclipse and rhe adjacenr years increase in the shortwar6 wavelengthsl The
analysis cif the obtained data pcnnits a conclusion that rhe brightcnings are caused by intrinsic activ"ity of the
primary component of the systcm but not by the variations oi visibii'ity conditions uf rh" ,tu, as duing the
eclipses' Quantitative esLimates_show that during one ofsuch shortiived brightenings the stellar,"rpp"iurur"
increased by 500 K, stellar radius decroased bl 5?o and the photosphcric i-evel moved downward with the
velocity of several km/s. The 1982-84 eclipse depths are pracrically rhe same for visual and near infrared
spectral regions.

l. Ilrc,qelrre

3ncrnon Bognuqero - caMafl flpKar cpeAh 3arMeHHbrx nepeMeHHbrx 3Be3.rr -MHOTHe Ae9flTfi/IeTy,.fl OCTaBaIaCb BeCbMa saFaAOLtHbtM O6beKTOM. C uaqaaa XIX s.
I(axAbre 27 ner B 3rofr chcreMe Ha6rloAalorcfl 3arMeHl4, c ocna6neHVflMvl lJrecKa
npHMepHo Ha Lm = 0^,'7 + 0-,8, nphqeM npoAonxr4TeJrbHocTb 3arMeHh, cocraBJrreT
oKoJro 1/14 opdntaJrbHoro n€pHoAo; croJrb AnHTeJrbHoe nepHoAHqecKoe ocna6JreHHe
6lecxa Moxer 6utrs o6ycaoBneHo JTHrub BecbMa nporflxeHHbrM 3arMeBamulhM TeJroM,
HO HHKaKHX CneAOB BTOpHqHOTO KOMnOHeHTa B CneKTpe e AUr O6napyxxrb He
yAaBanocb [1,21.3ra cnTyarrnr nopoAhna prA BecbMa 3K3Or].qecKHx rnnore3 o
BTOpHTIHOM KOMnOHeHTe cHcreMbt, or nonynpo3paqHoF xonoAHofi 3Be3Abr AO qepHorz
Abrpbr. 3araAxa eAur 6uraa peueHa B nocJleAHee BpeMfl B pesynbrare nalnnalauh
cHcreMbr B ruHpoKoM AHana3oHe A.rrhH BonH H 6naroAaps o6EeMy nporpeccy B
npeAcTaBJIeHI4Jax 06 oKono3Be3AHoIz cpeAe B ABorHbtx chcreMax: sirMesatoqnNa
reJrOM B CHCTeMe t Aur OxasaJrc"fl MorrlHbrfi nurresofi AuCx lZl. BonpOc O [pHpOAe
BTopHqHoro KoMnoHeHTa cHcreMbl ocraerc.E. o.qHaKo, orKpbrrbrM, nocKonbKy AhcK
caM no ce6e He Moxer o6t.qcHHru Ha6noAaeMoe op6nranbioe A"n*enHe BHAHMoTo
KoMnoHeHTa' Aanee, HapflAy c nocrpoeHheM Mo,rleJrH AHcKa, BbrrcHeHHeM ero cocraBau AHHaMhqecKr4x cBOliCTB, BaXHa' 3aAaqa HccJ.reAoBaHHg t AUr _ 3TO H3yLreHHe
npHpoAbr HenepHoAhqecKHx KOxedaHHfi 6.neCxa u nyqeBofi CKOpOCTH BHAHMOTO
KOMnOHeHTa CHCTeMbT e Aur, xo-ne6aHHfi, KOTOpbre 3aMerHo HcKaXalor 3Aecb o6brr{HbrB
AJrr 3arMeHHbtx cHcreM BHA nJraBHblx Kpr4Bbtx 6necxa H nyqeBofi cKopocrH.

B reqenue nocneAHero 3arMeHHr t Aur s lggz-19g4 rr. na MHorHx o6cepBa-
TOpH.sx MHpa 6brxH npoBeAeHbr pa3nxqHbre Ha6nloAeH}r.s 3TOfi Cl4CTeVUr, npe4aa_
pHTenbHble pe3ynbrarbr raKHx HccneAoBaHnfi o6cyx4arrucb Ha MexAyHapoAHoM
coBerrlaHHH B TycoHe (cluA) B rHBape lg85 r. [2, 3]. o6qee npeAcraBneH$e o fnecKe y
noKa3aTeJrrx r-(BeTa t AUr BO BpeMf OTOrO 3aTMeHVn AaeT pHC. l: npeAcTaBneHHbte Ha
HeM.pe3ynbrarbr UBV soroMerpnH 3aHMCrBOBaHbt H3 Crarbn [uvuArxe t3, c. 671,
KOTOpblru c[eila/l. cBoAKy Ha6nloAeHHtr MHOr-Hx HCCreAOBareJrefi .

B uacroaulefi crarte npnBoAflTc, pe3yJrbrarbr Ha6nroAeHHrl, BbrnorHeHHblx HaMH B
STor xe nepHoA Ha TeneeKonax KpbtMcKofi acrpo$h3ur{ecKori o6cepaaropnu H Ha
AcrpoSuan.recKoli craHr{r,, 14 "Acrpon ".

2. Ha6lrogcrrnr

Ha3eprnrre cneKTpo$oroMerpnr.recKue Halr$AeHHr e Aur npoBoAynpcb HaMH Ha 3
reJrecKorrax c pa3nH q H ofr perHcrpHpylou{er annaparypo E.

B reqeHr4e 16 noqertr c SeBpaJre 1g82 r. no Hoe6pb t9g6 r.^cnexrp tAur cKaHHpo-
Barcs c pa3perxeHHeM 30 A a 4nanasoHe or 3200 ao 7725 A c noMoulblo cneKTpo_
Sorouerpa CO-68, ycraHoBleHHoro Ha 20 o'r reJrecKone A3T-7. npnr.,1enxaacu
MeroAHKa a6conDrHorz cneKrposoroMerpHH HrxoHoea [41. CnexrpoooroverpN-
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2,Al
2,M
2,M
2,06
2,M
2,M
2,M
2,05

2,M
2,U
2,O7

2,@
2,W
2,08

2,W
2,11

2,14
a lt

2,13

2,M
2,05
,n<
2,04

2,04

2,U
2,06
2,06
2,M
2,0'l
2,07
2,07

2,@
2,08

2,O7

2,08
2,W
2,W
2,08

2,t0
2,t2
2,07
2,@
2,ll
2,12
2,11

2,13

2,05

2,04

2,M
2,05

2,07

2,06

2,6
2,08

2,U
2,07

2,07

2,08

2,@
2,08

2,08

2,@
2,08

2,U
2,A7

2,4)
2,@

2,08

2,M
2,M
2,@
2,11

2,11

2,03

2,03

2,02

2,m
7,02
2,02

2,05

2,06
2,Ut

2,07
2,05
2,05

2,M
2,M
2,M
2,M
2,M
2,08
2,08
2,08
2,12
1 11

2,14
'2,ts',

2,r1
2,tl
2,tl

2,04
2,O5

2,04

2,04
2,07

2,0'7

2,01
2,07
2,M
,05
2,O5

2,05

2,06
2,05
2,07
2,08
2,08
2,07
2,09
2,08
2,4)
2,14
2,07

2,10
2,W
2,10
1 1a

qeQKHM CTaHAapTOM Cnyx.Una Bera, pacnpe(eJleHne 3Heprhh B ee cneKTpe B3qro no
Xapuronoey [5]; acnof.aofarerbHbrMH craHAaprHbtMvl AJle KoHTpon.q HHCTpyMeH-
TanbHofi cHcreMbr 6urar.r B Tau ra cr Peg. Hsraepenuure a6conlorHbre cneKTpa,rrbHbre
ocBerrreHHocrn npeAcraBJreHbr B Ta6rHqe. Oun6xlr noJryqeHHbtx BeJIHqHH lg ,).He npe-
BocxoA.Hr +0,06 e Aliana3oHe 3200-3400 A u 10,03 - B AHana3oHe 3400-3650 A,
10,02 - B Arana3oHe 3650-4000 A u 10,01 - B o6nacrh 66nuruvrx A.nHH BorrH.

22.12.82 (JD 2445326), qepe3 24 aas nocJre Il xoHraxra 3arMeHHq, Mbr npocKaHHpo-
BaJrH CneKTp t Aur c BbrcoKHM pa3peuJeHr4eM: cneKTpoQoroMerp ACn-38, ycraHoB-
J-reHHbui na 125 cM pe$neKTope A3T-11, nossoar4.n npoBecrH Ha6nwAeHrfl c aurxo4nori
rrleJrblo 10 A r c uaroM cKaHHpoBaHHq 10 A. Aanee,3a nojrroAa Ao I KoHraKra - 2.3.82
dD 2445031), B MHHhMyve 6recxa - 20.8.83 (JD 2445561) n uepes roA nocrre IV xon-
raKra - 7.3..85 (JD2446132) cnexrp t Aur cxanrpoBance B HHrepBane 3200-7600 A c
noMorrlr,Io nflTHKaHaJrbnoro 4uQSpaKuHoHHofo cneKTpoMeTpa [6], ycTaHoBJleHHoro
Ha 70 cM peS.nexrope A3T-8; B orHx Ha6rloAeHHrx BbrxoAHafl ule.rrb coorBercrBoBana
23 A, urar cKaHHpoBaH hfl coclaBilen 1S ,4. I1pr.r na6no4 elnflx na70 cu N 125 cv rene-
cKonax B KalrecrBe cnexrpoooroMerpHqecKoro craHAapra Ha6.rrm4aJracb 3Be3Aa
7 Cam, pacnpeAeJreHre 3Heprhh B cnekrpe KoropolZ, ony6nnxoaaHHoe B [7], 6turo
npHBeAeHo K cHcreMe Xapnronoa-79 [5]. Ha6rroAeHVe e Aur r 7 Cam npoBoArnhcb B

KaxAylo Hoqb c pa3HHuefi Bo3AyrxHbrx Macc He 6onee 0,1, npr nonpaBr(e 3a aTMo-
cQepnoe nor.nouIeHHe hcnoJrb3oBaJrc.fl cpeAHHH Arrn Harxei o6cepnaroprN
xoe$SrqreHr aruocQepnoi sxcrrHKLIHH no naHHbrM [81. Pacnpe4enerlae 3Hepruh B
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2,06
2,06

2,06

2,07
2,07
2,10
2,0'7

2,10
2,08
2,09
2,09
2,09
2,08

2,08

2,08
2,t0
2,t1
2,12
2,11

2,10
2,08
2,t4
2,t5
2,15

2,09
2,12

2,04
2,44

2,05

2,04
2,04

2,06
2,04
2,07

2,06
2,06
2,08
2,07
2,06

2,07

2,07
2,07
2,08
2,09
2,10
2,09
2,08
2,t3
2,04
2,t1
2,11

2,14
2,13

2,05
2,O4

2,06

2,07
2,07

2,07
2,08
2,10
t 11

2,10
2,01

2,08
2,0't

2,07

2,10
2,08
2,tt
2,1r
2,t2
2,13
2,10
2,13
2,12
2,t4
2,12
2,15

2,13

2,04
2,05

2,05

2,04
2,07
2,05

2,05
1n1

2,05
2,06
2,01

2,07
2,06
2,06

2,tJ!
2,05

2,06
2,07
2,07
2,10
2,07
2,06
2,t0
2,10
2,09
2,t2
2,14

2,03
2,04

2,06

2,07
2,05
2,0't

2,06
2,05

2,05
2,07
2,06
2,06
2,06
2,A5

2,05
2,08
2,09

2,07
2,10
)no
2,08
11)

2,09
2,tt
2,10
2,09
2,11

1,9'l
1,99

2,01

2,02
2,00
I,97
2,01

2,00
2,00

2,04
2,02

2,01

2,01

2,03
2,O3

2,0t
2,03

2,04
2,03

2,01

1,95

2,00
2,()g

2,O4

2,08

2,02

1,84

1,85

l,86
1,84

1,85

1,86

1,86

1,86

1,87

1,88

1,81

i,86
1,86

1,87

1,88

1,88

1,89

1,88

I,90
1,90

l,87
1,95

1,96

2,94
I ,91

1,92

1,93

r,17
1,18

1,78

1,79

i,78
1,19

1,80

1,79

1,79

1,80

1,79

1,19

1,79

I,80

1,82

1,82

1,82

l,80
1 ,81

1,83

1,82

1,83

1,80

1,79

1,83

1,83

1,83

cneKrpe eAur, no.nyLleHHble B yKasaHHbre 4 Hoqh Ha peQneKropax A3T-11 n A3T-8,
npeAcTaBneHbl Ha pilC. 2; MaKCrMa.IIbHule Ouru6rcr h3MepeHHbtx B 3Tr4x Ha6nOAeHHqx
Beilu\tL4:H lgEl cocraeastor +0,02 Ar.s cneKTparbHr,tx HHTepBanoB 3200-3S00 A,
4700-5300 A u 7000-8000 A n 10,01 aaq ocranbHbrx yr{acrKoB cneKrpa.

Bce onrcaHHbte Bbtue cnerrpo$o'roMerpHqecKue nadn:r.geans 6uttu HcnoJrb3oBaHbr
HaMH An.q Bblt-ll4CJIeHH'l 3Be3AHOIi BeJIhLrHHbr B nO.nOCe V c nOvoulurO rr.rerOAnxr [9] r,r

xpHBoli peaKUhH srofi QoroverpHqecko* chcreMbr [10]; ouir,r6xa raKhx BbtLtHcaenri ne
AOnXHa npeBbruarb +0-,03. Ha phc. 1 r<pecrrravn HaHeceHbt pe3ynbrarbt Haurx
ssrqHcreHHri, 3a vcK.rroqeHHeM oAHOri Vnn AByx Aa-r oHh 4eilcreurelbHo xopotuo
cornacylorc.s c np.rrMbt Mr Soro vrerph qecKH M h H 3MepeH H .nMH.

Har'r6oaee o6rxhpr-rbril BpeMeHH6fr pa4 na6rroAennil e Aur 6urn noryqeH HaMH c
noMolllblo nqrNxaHarLHoro cneKTpoMerpa r{a reJrecKone A3T-8 npr,r pa6ore B pexhMe
c AByMq Qr,rxcnpoaauHbrMH nonoxeHHrMh KaperKH cnexrpoQoroMerpa. B reqenye 44
Hoqefr h3MepeHh,I B TaKoM pexHMe npoBoAhnhcu a 9 noaocax nponycKaHHf: 8 v13 Hj4x
BbrAeJr.flr[4cb BbrxoAr-rbtMH uenrMh cneKTpoQoroMerpa u 6artn qeHTpHpoBanur na 3110,
3549,3860,4723, 5310, 6186, 1120 u 8015 A, a 4ea.nroir nonocofr crryxnn pese-
peHTHbrlz KaHaJI, rAe perhcrpt4poBa.Ilocb H3ryqeHrie, orpaxeHHoe B HyJreBoM rropflAKe
4rSQpaxquoHHori peuerr(H H npoueAuree qepe3 nnrepeepenuHoHHbrri earurp c
AI = 50 A ua ypoaue no.roBHHbr ero MaKchMaJlbHoro rponycKaHr4q oKoro 5500 A;
nph-luHpHHax BblxoAHblx ulenefi 23 A, ux ycTaHoBKa no AJTHHaM aorH 6ur.na He xyxe
o,s A. sce 3TH cneKTparbHbre nonocbr orMeqeHbl B BepxHei qacrr pHC. z npavo-
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Prc. 2. PacnpegeJlenn, 3nepmx B cnexrpe € Aur n a cnexrpax HopMaJrbltHx F-caepxnrraHToB no p€yJrb-
TaraM HaleMHbtx n anearuoctpepxux xadarcgexni

yfOJIbHUKaMh. MeTOAHt(a KaJtH6poBKH Ha6JtlOAe uurt B pexHMe C apHKCHpOBaHHbtMH
noJroxeHHtMH KaperKH cneKTpoMerpa B npHHttHne He orrHqanacb or MeroAhKr,r
xaJra6poBKr.t npH cKaHHpoBaHy,n cneKTpa, npHMeHrJlCfl rOT xe cTaHAapr 7 cam,
BerHqHHa lg Er,ro (7 Cam) 6rrla nolyveHa oKcrpan onfl.]lt4efr AaHHbrx t7l na sry AnHHy
BoJrHbl. Maxcnua-rlHble norpeuHocru noJyqeHHbrx BerHr{l,tH lg E1 (e Aur) cocraelapr
+0,02 s norrocax 1"1,3110, 3549,7120H 80li A n 10,01 , o"ruro-n",x cr.ryqa.qx.

Pesyasrarur y3KononocHbrx SoroMerp14qecKnx Ha6apAenrfi e Aur npe4craB.rreHbr
Ha pHc.3 revnurvl,t KpyxKaMH,3AeCb >re KpecrHKaMH OTMeqeHbt raHHbte Hauux
CnexrpoSorOMeTpHqeCKHx na6lroAensfr - r4HTepnonHpoBaHHbte Ha coorBercT_
BytOuIHe AJIHHbI BOIH B€JIHLIHHbI H3 ra6luUur 1; pxclHox O6napyxnaaeT xoporrlee
corlacue 3TI4x He3aBEcl4MbIx Ha6ntoAeHI4tZ. B nnxneE r{acTx puc. 3 orueqeslr
MOMeErbr KoHTaKTOB 3trrMeHHr t AUr no [3, c. 67].

YasrpaSnoaeroeire BHearMocQepHbre Ha6no AeHHs e Aur npoaeAeHbr HaMr4 c no-
Moulbr,o acrpoQnsnvecKoli craHuHH "Acrpou" [1 I l, xoropa s 6una BbrBeAeHa Ha op6HTy
B Mapre 1983 r. Mu npoaels 4 ceanca raKfix Ha6nloAeHxfi: B MHHHMIMe 6necxi
cHcreMbr 20.8.83, Ha BocxoAflrrlefi BerBh, npH BbtxoAe h3 3arMeH14fl 4.3.g4. r,r 10.4.g4 r.r
qepe3 roA nocne IV xonrarra 7.3.85; Ha pHc. 1 sru Aarrr orMeqeHbr 6yxnolr A. Ha6.nro_
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Prc' 3. Kpurue 6.necxa e Aur s 9 ysxrlx o6'racrrx cnexrpa

AeHL4fl t Aur Ha "ACrpOxe" npOBOAHnHCb B pex7Me CKaHHpOBaHH, C[eKrpa C pa3pe-

rueHheM oKoro 28 A. Katu6pOBKa a6COnrcTHOfi qyBCTBhTeIbHoCTH CneKTpOMeTpa
"ACrpona" 6tt,Ia sutnoaHeHa C noMotLlblo na6.nrOAenrafi 3Be3Abl 139I'au, pacnpeAeneHhe

3HeprHH B crreKTpe xoroporZ 6urro esqro H3 AaHHbrx, nonyqeHHbtx aa IUE 1121.

floaOxeHre BbtxOAHOri lUerh OnpeAelq./locb nO 1'e.neMeTpll.n B KaxAblil MOMSHT

BpeMeHH c roqHocrbto Ao Aecsrbrx Ao]|tei4 aHrcrpeMa nph MeAneHHoM cKaHHpoBaHHH

cneKTpa (20.8.83) H Ao HecKoJ,rb,KHx aHrcrpeM npr 6srcrpoM cKaHHpoBanau (4.3.84,

80
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10.4.84 H 7.3.85). BrrqucreFrHbre raKHM o6pasor'.r aeluuunu lg E1 or.flrouteHbl
norpeuHocrnMu He 6onee 10,05, Ho B noAaBnemuleM 6oauuHHcrse cnyqaeB oHlr He
npeBbturaror +(0,01 + 0,02).

Cnexrpoverp "AcrpoHa" no3Bonfler hccneAoBarb h3ryqeHHe He6ecHbrx re.n or.1540
Ao 3500 A. Oanaxo npn na6ao4etuflx o6beKroB c HeBbrcoKoE reuneparypofi HHreH-
cHBHocrb H3orponHo paccerHHoro Ha AHQQpaKLu4oHHo, peuierKe AnHHHoBorrHoBor-o
143nyr{eHHg npeBbrrrraer }4HTeHc14BHocrb 4uQparrpoBaHHoro KoporKoBonHoBoro
H3JryqeHHs, rtro H orpaHHqHBaeT Aocrynnufi Ans rSyqeHHs AHana3oHa ArrHH BoJrH; B
qacrHocrH, npH HccneAoBaHrH f-ssesA "Acrpony" AocrynHa Jrxtgb o6Jracrb cneKTpa c
?,"> 2400 A, n na ptc. ? BMecre c pe3ynbraraMH Ha3eMHurx na6apAenni npuoe4enrr
AaHHbre ylurpaQnoleroBbrx nsvepenuri B AHana3oHe or ?400 ao 3500 A. B Aranasone
or 3200 Ao 3500 A Ha3eMHbre H BHearMoc$epnure na6lpAennfl nepeKpbrBaorcr.
Cpaanenne coorBercrBylorrlHx BerHr{hH Ha phc. 2 noxaeuraaer, Ltro 20/21.8.83, KorAa
Ha3eMHbre H BHearMocQepnure na6loAenras 6urar pas4eJreHbl JrHrrJb 11 u,4annsre c
"Acrpoua" cr,rcreMarl4qecKh npeBbrularcr AaHHbre c A3T-8 na AlgEl -0,1. Teru ne ue-
Hee, HMeer Mecro Hennoxoe corJrache HaseMHbrx Had]:t.lo[eH]y,fi 6.4.84 n BHearMo-
c@epHbrx H3MepeHH[ 10.4.84, a nonyqeHHrre 7.3.85 Ha3eMHbre H BHearMocsepnure
AaHHbte npexpacHo cxoArrcr. B vapre 1984 r. Ha3eMHoe cKaHHpoBaH[ie cneKrpa t Aur
He npoBoAHilocb, Ho BbrnoJ'rHeHHbre 5,3,84 na A3T-8 MHororlBerHbre H3MepeHr,rr,
Koropbre npeAcraBneHbr Ha pvc. 2 KBaAparHKaMH, xopotxo corJracylorcs c pe3yJrb-
TaraMh snearvoc$epHoro cKaHHpoBaHun 4.3.84. Haxoneq, Ha pHc. 3 conocragJrerisr
BHearMocQepHbre - 6yxaa A - u Ha3eMHble H3MepeHfifl e o6aacrh 1,3110 A, xoropue
roxe HenJroxo cornacyrcrcs MexAy co6ortr. Bosapauarcu x na6lnAenuau?A/Zl .8.83,
3aMerHM, tlro HaM He yAanocb o6uapyxuru xaxyo-lr6o HHcrpyMeHranbHyto
npHqHHy oTMeqeHHoIo pacxoxAeHl4e, Ho yMeCTHO HanOMHHTb, L{TO COTTaCHO
I-onxnncy t3, c. 7l npu na6rrc4eHrrx e Aur 9.3.83 s o6racrr 1,3940 A sa qac 6srro
odnapyxeno Bo3pacraHue 6recxa Ha 0-,1.

Taxur'r o6pasou, Mbr nonyqhnh AocraroqHo oAHopoAHbtfi p.flA Hadn$Aelnil e Aur a
Ahana3oHe AJrHH BonH or 2400 Ao 8000 A.

3. O6cyxqcIII{e noJlyrrcutlhrX [orr116rX

Kax u3aecrHo, KpoMe nepuoAr4qecKnx sarMeHilh, cnc'rewa eAur o6napyxrBaer
HpperynrpHbte H3MeHeHvt s 6lecxa e aM[nHTyAaMH Ao HecKoJrbKHx AecflTblx 3Be3AHori
BeJIHtluHbl 14 C xapaKTepHblMH BpeMeHaMh OT AeeflT(a AO COTHH CITOK; TAKl4e
I43MeHeHI4r{ }4MeK}r MeCTO xax a Qaee MaxcHMaJrbHoro 6.lecxa cHcTeMbl, TaK H Bo BpeMt
3arMeHr4fi. Oqesr.rArro, r{To 3TH cpaBHHTenbHo 6btcrpbre npoueccbr H perynspHbte
3aTMeHH.fl O6yClOAlenbl pa3HbrMH snsavecxruH npHqHHaMh, H nonyLleHHbte HaMr4

AaHHhre no3BoJrfror oqeHHTb HeKoropbte cBotzcrBa KaxAoro H3 3Thx AByx rHnoB
H3MeHeHnr, 6necxa cxcreMbt.

3,1. ceoficmsa uppe?ynapHbtx uaueueuuit 1ttecrca uanoil aunnumydut
Ha puc. 3 qerxo o6napyxraanrcs ABa HenpoAoJlxHrerrbHblx nospqaHH.g cr4creMbt e

Aur: sa 4 r"rec. Ao I xoHraKra - JD 2445044-57 H He3aAonro Ao IU xonraxra - JD
2445712-18. Avnanry4a orHx no.HpqaHhr 3aMerHo pacrer B cropoHy Koporxux AIHH
BoJ'rH H g o6aacrn l" 3110 A Aocrnraer 0',3-0',4. corlracno pr4c. l, Ha raKoe xe
co6rtrne npHIIIJIHcb H HauH nocJIeAHHe aHearrraocQepHbre H Ha3eMHbre MHoroqBerHbre
r.3MepeHr.r, B Mapre 1985 r. couacno pnc. 3, 3roMy norpqaHHlo e o6aacrta l,3110 A
npeArrrecrBoBaJro HeKoropoe noHHxenue 6aecxa cHcreMbr.

ll.nasHoe BorpacraHr4e aMnrrHTyAbr raKhx norpvanrft B cropoHy KoporKrx AJrHH
BOJIH Aaer ocFIoBaHHe npe.qnonararb, qro orh sBJleHHn o6ycnoeaeHbl Bapraut4rMu
napaMerpoB $orocSepur. B npr6naxeHHH qepHorenbHoro H3yr.reHus cBerr.tMocrb
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$oroctPepsr
Lx* RzBx(l)

H H3MeHeHHn6tecua 3Be3Abr npr BapHarlHnx
ONHCbIBA}OTCfl COOTHOUEHHEM

-Arnl = l,086l2MlR + q(I, 1)L'll7'),

(l)

paAByca H leMneparypbr ee QorocSepur

Q)

rAe g(1,, T) = (czlLT)lexp(cz/LT) - l)-texp(c2llvT) u c2 =1,44 cw. rpaA. Bo apeu.a
HenpoAonxHTerrbHolo noqpqaHHr e Aur s Mapre 1982 r. H3MepeHHbre aMnnHTyAbr

cocraBHJIH or Arz13gl5 = -0-,10 flo Lmx311g= 4^,36. Eclr ganucarb coorHolueHge (2)

AJI.ff Bcex 9 Alnn BoJrH, AaHHbre o xoropbrx npeAcraBJreHbr Ha puc. 3. ro nolyur,rr"r
us6urovnyro cncreMy ypaBneHrft orHochreJrbHo LRIR n LTIT. Pewenue raKon ctc-
TeMbr MeroAoM HanMeHbtrr.rx KBaAparoB +ln T"ar, = 7650 K t3, c. 49] Ta-KoBo:

l/dlf = 4,047+0,023 n LT = 505+74 K; BerHqHHa cpe,qHeKBaAparrqHofi HeBrsKr,l

3Toro perreHns cocraBnser -0.,035, r.e. He npeBHuaer cpeAHefi norperrrHocrH
H3MepeHHIa, n 3To o6cro.areJlbcrso onpaBAbtBaer npHMeHeHHe r{epHoreJrbHoro
npr6anxennr..

Couacno cBoAKe napaMerpoB e Aur [3, c. 491, R" Ar, = 100 R6, r:IK r{ro B xoAe
paccMarpnBaeMoro noflpqaHHfl paAHyc gBe3Abr yMeHburJrca na 5,1?6. llocxo-nuxy aror
noAbeM 6aecxa npoAorxancr oKoJro 10 cyr., To cpeAHefl cKopocrb yMeHbureHrq
paAHyca eN4ur',rOlr noBepxHocrH 3Be3Abr 6u.na 6aHsxa x 4 xu/c. Cyqecrayror, OAHaKo,
n 66arure OqeHXn ReAuf, ao 250Ro [13]; B raKoM Cnyqae, CKOpOCTb nOHHxeHHg

Sorocsepu AoJTxHa Bo3pacrn Ao l0 xr.a/c. Iloapvaxre e Aur s Mapre 1982 r. na6rto-
Aanocb raKxe Ha cnyrHHr(e IUE h cneKTpbr, onltcaHHbre <Depayrofi r Xak t3, c, 461,

Aeficrer4reruuo, o6napyxaBarc)r cMeu{eHue a6cop6unonHoh rvHuvt Fe II }" 2971 A c
l? no 26.3.8? (JD 2445041-55) B AnHHHoBonHoByro cropoHy xa l0- 15 xrvr/c. Hgaecr-
Hoe cncreMarnLrecKoe cMerrleHue MHorux a6cop6uvronnstx nunnfi B cneKTpe
e Aur a ory cropoHy nepeA sarMeHHeM sacraBrrer c ocropoxHocrbro orHecrHcb K

co[ocraBJreHno yKasaHHbtx Berhrrhn. CreAyer, oAHaKo, HanoMHHTb, qro HenepHoAH-
r.recKue H3MeHeHhfl ayveaofi cKopocrr cxoAHofi aMnJrHTyAbl , AeilcrBnreluno, 6ulr,l
o6napyxenu B AnHTeJlbHbrx pflAax usMepeHHfi Ha caMbrx pa3rur-rHbrx Sasax
op6nra.nrnoro ABHxeHHs t14, l5l. HaxoHeq, Ans nonyqeHHbrx 3Haqeaail M'IR u LT/T
coorHoueHue (?) Aaer Lmusoo=0-,8., TorAa KaK np.ffMafl oqeHKa orotl seauqnHbt no

cnexrpau IUE cocraBJrrer 0-,5.,. egru yqecrb HeKoropyro HeoAHoBpeMeHHocrb
noJryqeHu.a AaHHbrx, r4cnorb3oBaHHbrx B STHX oueHKax, To pa3JTHqHe npHBeAeHHblx
BerI4qHH eABa tvl 3aMerHo npeBbruaer norpeuHocrr.r $orouerphr c[eKTpos IUE.
Taxnu o6paror"r, Mbr 3aKrloqaeM, qro gcr xa6roAaeMan 6ucrpaa aKTHBHocrb e Aur
Moxer 6orru o6yc.no.BJteHa fJlaBHbrM KoMnoHeHToM cucreMbr u Her neo6xoArMocrr
npr4BJreKarb AonoJrHHTerbHbui BbrcoKoreMneparypHbrfi HcroqHt,tK, KaK 3To npeAao-
xnru EErvr n ap. [161.

Hauu cnercrpoSorouerpHqecKhe Ha6ntoAeHHfl Aaor He3aBHcHMoe noATBepxAeHHe
MoAeJrH Bapnallurl 6lecxa e Aur c rroBbrueHheM TFMneparypu npu yMeHbueHHI4
paAuyca Sorocsepur. AeficrsnreabHo, ecrr B (2) orHoureHn.B dJ8IR u LTIT flMeor
pa3Hbre 3HaKH, ro cyulecrayer raKa, AruHa BoJIHbr l.o, Ane Koropotr 9(XoT) = 2 x
xl(Ann) : (Ll'/Dlu L,mxr= 0, a aMnrhryAbr 6aecra cl4creMbt no pa3Hbre eropoHbr or
orofi xpnruuecKqfi AnHHbl BoJrHbr roxe AoJrxHbr HMerb pa3Hbre 3HaKH. B cesgh c raKHM
3aKJ'uoqeHHeM afrnilarerauo paccMorphM Ha pl4c. 2 pacnpe4eJlelufl oHeprhn B

cneKTpe e Aur, orHocflr{Hecs x 2.3.8? n 7.3.85. Q6a or-rn coorBercrBynr Qase MaKcH-
vyva 6aecxa, Ho AaHHbre 1982 r. noryqeHbr sa 13 cyr. Ao nHKa spKocrn s co66raia
JD 2445044-57 fcr'r. pnc. 3), rorAa xax o6cyx4aeMbre nsuepennx 1985 r. 6sr-nr
npoBeAeHbr B caMoM nHKe ,pKocru HenpoAoJrxr4TeJrbHoro noBbtueHhfl 6lecxa

a2



cr4creMbl - (cv. pHc. l). 3rH Aaa pacnpeAeneHH.R 3HeprHh BecbMa 1tusxu Apyr x
Apyry, Ho onpe.qerenHo "cKpeqeHbl'': B o6racrn l, > 5000 A reesAa Z,3.BZ 6arta
cHcreMarHqecKh npqe, qev 7.3.85, rorAa KaK B o6lacrn 1" < 4200 A cnryal\nfl
nporHBononoxHa. Boevoxuo, TaKylo xe napy "nepeceKaloulHxcr" pacnpeAe.neHHfi
3Heprru Aapr orHoc.flrlIHec.s x Sase MHHHMyMa 6lecra na6,rroAeuus e Aur 20/21.8.83 u
4/5.3.84; oAHaKo HeonpeAeneHHocrb B cTblKoBKe Ha3eMHblx H BHeaTMoc@eprrurx
na1tngeruuh BaBrycre 1983 r. Aenaer 3ror cryqarz MeHee HaAexHbtM.

Paccruorpr.il,t, HaKoHeLl, naur na6,rrcAeHufl c roqKH 3peHr,lq cneKTpanbHofi xlac-
caQuxaquu 3Be3A. Bapupyx BenHqHHy r.ls6urrxa uBera, o6yc.noe.nennoro
Mex3Be3AHbrM norrroulenuev, TouncoH H Ap. l17l uawtu, qro B HHTepBa,rre A.rrhH BonH
or 5200 no 7600 A 4ocrn.aerc, HaHnyquree corJracre na6nroAaeMoro pacnpeAeJreHHfl
SHeprHH B cr.IeKrpe t Aur BHe 3arMeHhfl co cnexrpoSoroMeTphqecKHMt4 craHAapTaMH
F2--l?4 npu E(B -n= 0',30+ 0^,03 u 3ra oqeHKa hs6trrxa qBera cor.nacyerc, c
Ha6lro4aevofi e- cnexrpe t Aur HHTeHCHBHocrblo Mex3Be3AHori a6cop6quoHHof
nonocbr ),'2115 A. trst. l-locxoruxy B AnanasoHe AnnH BonH, AocryrrrroM Ha3eMHbrM
na6rrc4eun nM, pacnpeAeneHHe 3Heprhh B c[eKTpax A n F 3Be3A AoBoJruno c.na6o
3aBVCVtr OT KOHKpeTHOTO CneKTpanbHoro KJlacca, To AilB HcflO.nb3oBaHl/,s I1.afinx
aHearvoc$epHurx Ha6.nloAeHufi Mbt npoAeranr cneAyorqyo npoue4ypy. pacnpe-
AeneH"He 3HeprHH B CneKrpe craHAaprHoro f0 caepxrHraHra B AHa[asoHe ],],3000-
8000 A no [19) AonorHH.III4 pacnpeAeJreHneM 3Heprur4 B cneKTpe F0 caepxrHraHra
aLep B AHana3oHe Xlv2400-3500 A no [20]. Aanee, pacnpeAeJreHHe 3HeprHH B

cneKrpe F5 cnepxrrraHra o, Per r.rsvepeHo B AHana3one ),1, 2400-76(i/C: A,Izt, zzl. us-
BecrHo raKxe. qro o,Lcp ceo6o4Ha or Mex3Be3AHoro nornou{eHrr - D(B -V)=0^,0
[19], a Anfl cx Per :ra BeJIHTTHHa cocraBnser 0*,07 tTl l. Msr NcxyccrBeHHo BBe.rrH B orH
pacflpeIeneHax Mex3Be3AHoe nornoueHne c ug6urrxauH uBera coorBercrBeHHo
O^,30 u O^,23 u co cneKTpanuHofr gaahcHMocrL,lo 3Toro nornouleHrr no cr,irony [z3l;
Aaree, AaHHbre l2zl 6arnn nphBeAeHbr K pa3peureHno 25 A h ronyqeHHbre raKHM
o6pasonr KpHBbre HaHeceHbr Ha phc.2 c nexoropblMh cARHi'aMh no ocr4 opAHHar.
Cparnenne 3THx KpHBbrx c pacnpeAerernflMn oHeprhH B cneKTpe t Aur noxasbrBaer,
.rro 7.3.85 - B MoMeHT MaKchMyMa HenpoAonxHTe.rrbHoro norpqaHH.s 3Be3Abr -cnexrp e Aur 6srn oqeHb 6,'rHsor x f0, rorAa xau 4/5.3.84 oH 6urr 6arsox r 15. 3ro
pa3nHqEe cneKTpanbHbrx K.rraccoB coorBercrByer pa3Hocrh reMneparyp QorocQep
3Be3A--cBepxrHraH.toB okono 600 K t241.3averrv, \rro BblnonHeHHbte paHee
cneKTpaJ'IbHste xnacczQuKaLlvtl t Aur srre 3arMeHHra no qHcro cneKTpocKonhr{ecKr4M
KpHTepHtM TaKxe npl/.ltoAt4l.n K Ahana3oHy oueHoK or caMbrx no3AHhx A Ao F5 l17l;
nocKoJrbKy 3TH X aCCut['Uraqlrn npoBoAhnHcu 6es oAHoBpeMeHHbtX TOqHbtx
QoroverpuqecKHx H3MeperrHr, To BecbMa BepofiTno, r{To yKa3aHHbrfr pa:6poc
non yqeHH brx oueHoK o6ycloaaen Heneph oAh qecKH M11 n onpqaH hrMh 3Be3Abt.

rroanynKaprxHy:'^.:,::::',::,:::'X,":::'.::^y:;.,,,,",xo6aacrgx
AJll4H BoJIH Aaer pHc. 4, Ha KoropoM conocraBJ-reHbr nonyqeHHbte HaMH BeJ'tHqHHbr
lgEssoo H BCe Apyr-ne lgBu. 3Aecu cBerJrble KpyxKH coorBercrBynr $ase MaKcH-
MaJrbHoro 6aecxa e Aur Ao sarMeHnr, TpeyronbHHKH c BeprrrnHotr BHl.rgy -HHcxoAflIrIetr BerBr.t 3arMeHHfl, TeMHbte KpyxKH Sase MHHHMyMa 6aecxa,
TpeyroJrbHHKH C BepuHHOft aaepxy - BocxoAeulefi sergr4 3arMeHx.s u KBaAparl/,KH -
$ase vaxcnualbHoro 6aecra nocJIe 3a.TM€HHe; Kpecr B KpyxKe coorBercrByer ua6an-
AeHH.aM 1977 r. [25], aurnonHeHHbrM B enoxy MaKchMarrbHoro 6aecxa e Aur. Als
xaxAoti H3 saBncuMocrertr lgtr1 (lgEssoo ) na pnc. 4 no4 yrrov 45o npoae4eHa nprMafl,
HaHnyq[rxM o6pasoNa npoxoAsular qepe3 AaHHbte h3MepeHhfi. Hs pacynxa cneAyer,
r-lro B o6lacrn AJIHH BonH )" > 4700 A 6lecx e Aur r43MeHfleTc.s npaKTHqecKh
o,qHHaKoBo, KaK npH 3KpaHHpOBaHHH CepOR MATeplHelt pa3JrHqHofi onruqecxofi
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roJIt{HHbl. Ho e o6racrra }, < 3900 A savernur orK.,roHeHh.fl or.ceporo oKpaHHpoBaHHfl.
PacnoloxeHHe cBer.Ilbrx KpyxKoB h KBaAparHKoB HaA 6nccexrpncauu o6ycnoBJreHo
paccMoTpeHHbrMH Bbrue rppefynspHbtMt4 lorpqattnflMu, a 3HaqrTe.[bHoe qucJro
TeMHbrx KpyxKoB noA 6rccexrpncaMH Moxer 6urru cleAcrBreM. nn6o roro, t.rro Bo
BpeMfl 3arMeHHfl vur na6rto.qan]4 hpperynspHbre ocna6neHhr 6lecxa cncreprur, lu6o
6onbuefi r.ny6rnofi 3arMeHHs B KoporKoBonHoBoE odnacrx cneKTpa no cpaBHeHlno c
BlrAHMbrM AHana3oHoM AJIrH BoJrH. Bo nropov cnyqae pagMep trbr]lHHoK, o6pasynqnx
3arMeBatorrlnit Aucx B cr4creMe t Aur Aonxen 6rrru 3aMerHo MeHbue pa3Mepa qacrrt-l
o6u{Hofr Mex3Be3AHoi nautu. 

t

3. 3. O rconoaaeaduaa ?a3o6afl KofitnoHeHma

Ars HgyqeHuA rvllenr{aroro cneKTpa pa3peueHHe Hau.rrx na6loAenrfi vaao,
no3ToMy noryqeHHbre AaHHbre, orHocrrrlrecfl K oKoJro3Be3AHom ra3oBofi KoMnoHeHTe
u nrreltqaroMy cn eKrp y Soro cSepbr, H eMH oro q H cJreH H bt.

Puc. 2 noxa3brBaer, qro 21.8.83 nnrencnBHocrb a6cop6qronaofi nuauu tlo 6una
OnpeAe,[eHHO ]CHn€H;t; SaMerHM, .IrO s6Jt]4ga CepeAHHbl MHHHMyMa 6"ueCxa yBenH-
qeHhe 3KBr4BaJreHTHori'rxrpr4Hbt rylHuvl l-lo e?-3 pasa orMeru.nr Tovncou n gp.llTl .

,qaaee, MH [pHHflJrr4, qro oTHoueHHe nnoTHocTefi noToKoB Eas25lE355g xapaKTe-
pn3yer BennquHy 6anuvepoocKoro cKaqKa B cneKTpe 3Be3Abr, l, paccMorpenh xoA
orofi seahq!,lHbt B TeqeHH€ 3irM€HHr; oAHaKo H3MeHeHhf ororo orHorxeHH, oKa3arrHcb
ue6oluutl.tva, H Mbt ne o6Hapyxnnn xoppenrunh ero BeJrr4rrHHbl nu c 6lecxoM 3Be3Abr,
HH c oKBhBaneHrHofi ur.tpr.trorZ nunnu IIo.

Haxoseq, Ha nnearvocSepnou cKaHe 7.3.85, noJryqeHHoM BHe 3arMeHHr B
MaKcHMyMe HenpoAonxhrenbHoro norpqaHhR cHcreMbr, 3aMerHo ocna6neH14e
a6cop6uuonHon rnl14t4 Mg II 1,2800 A. [Io-sl4A[4r"tovy, oror srpsexr o6ycrooren
BTopofi HoHn3aquetr MaqHh.E npn nodblueHHx TeMneparypbr $oroc$epsr Bo BpeM,
norpqaHHe e Aur r aHaror-HqeH ocaa6aenrrc nhHvllt lt u K KaJrbr{H, nph nepexoAe
or,F x A saegAav.

4. 3axrrcyeHue

AHalng BbtnoJIHeHHutx uaptr aalnr,Aenuh noATBepxAaer H3BecrHbrE BbrBoA o
cepocrh BeulecrBa, orBercrBeH Horo 3a nephoAH qecxre ocla6ler r n 6,necxa cH creMbt, .

B OnTHLTeCKOT'! U 6lrXneV un$paxpacHoM Ahana3oHax AJrHH BoJIH, HO HaBOAI4T Ha
noAo3peHi4.n o6 orx.noneHHrx or cepocrl,r a o6lacrn l" < 4000 A. C apyrom cropoHbr,
Mbr npr4xoAuM K BbrBoAy, qro HenepxoAl4t{ecKne nospqaHre e Aur ceqsaHbr He c
s$Qexrov paccerHut cnofl oKpaHnpyroqefi MarephH, a c peaJrbHbrMh noBbruJeHHIMH
TeMneparypbt rlaBHoro KoMnoHeHTa chcreMbl, h pa3nrqHbre cnoco6br Korrqecr-
BeHHbrx oLleHoK npHBoArT K Be.rr}4riHHe HarpeBa B HeCKOJI.bKO COT.KeJTbBHHOB.
Corlacno SorouerpuqecKhM AaHHbrM, noBblureHhe reM[eparypbl nponcxoAnT c
oAHOBpeMeHHbtM yMeHbueHHeM pa3Mepa 3Be3Abl. h cKopocTb noHhxeHt4.R ypoBHn
SorocQepur cocraBr.rer HecKonbKo KHnoMerpoB B ceKyHAy.

llosutulenl4e reMneparypbr rrpu c:xarvvl na6.nroAaerc, y nephoAr4qecKn nyJrbch-
pyror{ux 3Be3A. Ho y e Aur paccMarpHBaeMbre no.rpqaH14r flBHo He nepaoAxqHbr.
lloorovy Qnrnvecxuli cMbtcJl raKhx HsMeHeHHr QorocQeptr e Aur ocraercfl HescHbrM.
3Aecu yMecrHo HanoMr-rHTb, vro f cBepxrrraHr PU Vul, o6patoaaau,z.ilc* B TeqeHHe
roAa B pe3ynbrare BcnbrujKh 3Be3Abt Hr,rsxofi cBerhMocrH a 4aoftnofi cHcreMe,
npoxoAr4r HMeHHo raKyp craAuto, KolAa reMreparypa ero $oroc$epu nospacraer, a
paAl4yc yMeHbuaercr, npHLreM 3Tor npoqecc He nepr,toAHr{eH H B HeM, AeficrBH-
reJrbHo, 3aperncrphpoBaHH Am1 pasnoro suaxa [26].

B 6anxafiune ?-3 roAa g,rcreMa t Aur BxoAr4T a easy gnoHraur4h. KorAa
BepoarHocrb SKpaHHpoBaHHs rJraBHoro KoMnoHeHTa $parrueHranafl nbtJ'reBoro AncKa
Mana, n B oror nepHoA qe-necoo6pa3Ho Haqarb npoBoAHTb cHcreMarrqecKre nprMbre
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So'roverpnuecxre na6,rloAeHhq h l'i3MepeHilfl nyqeBofi cKopocrh Ant [oArBepx-
Ae1r4g oxyAaeMof KoppenfluhH ltecxav ABt4xeHAil BeulecrBa Bo BHeuHhx cnoll; F
cBepxrHraHTa 3Tolz yHH KaJI bHOri ChCTeMbl.

Mur 6raroAapHH B.n. Apxunoeorl ra H.M. llJaxoecxovy 3a nonesHoe o6cyx4euue
pa6o'rbt.
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yAK s23.8

XI,IMTITIECKI,II4 COCTAI} AI'N{OCOEP fHIAHTOB
KJIACCA KO e Cyg I{ e'l'au. III

C.li. Eepux)r'nHa, M.E. 6orp.ryx, H.C. Cauanon

Ha ocxosaxxn cnekrporpaMM BLrcokofi AHcnepcHH 6ur.na u:yuenur KO lll 3Be3Abr e Cyg N e'fau.
MeroAoM MoAeneft arvocQep onpeAeJreHbr Hx napaMerpbr H xHMHqeckHfr cocraB. npH onpeAeJIeHHH
napaMerpoB G6 u tg, npHMeHeH paHee HaMH He Hcnorlb3yeMbrft AononHHTenbHblfi kpHTepHfi, ocHoBaHHbltl

Ha oooeKTe Br.trcoHa-6anny. [IpH conocraBJreHHH xHMHqecxoro cocTaBa arMocQep H3yqaeMbtx 3Be3A H

ConHqa oco6oe BHHMaHHe yAeneercs pe3yrbrary, cBHAereJlbcrBytoqeMy o 6.[Hsxov k corHeqHoMy

coAepxaHr-fio xejre3a B arMocQepe 3Be3Abt e'lau, npHHaAnexaqen cKonneHHIo fHaAbr.

CHDMICAL coMPosITIoN oF ATMost'}HEREs oF Ko GIANT srARS. e Cyg AND r
'fau. III, by S.V. Berdyugina, M.E. Boyarchyk, I.S. Savanov. On the basis of high dispersion specrrograrls lhe
atmospheres of KO giant stars e Cyg and €, Tau are studicd. Using the model armospheres method thc atmosphere
parameters and their chemical composition werc obtained. Additionally we used Wilson-Buppu effecr while
determining atmospheric parameters - 7"1 and lg g. Special anention was paid to tre results conceming the iron
abturdance in the atlnosphere ofe Tau, belonging to the Ilyades cluster.
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3a nocleAnr,re roAbr AocrnrHyr 3HaqHTeJrbHHfi nporpecc B H3yr{eHHH cneKTpoB H

arvocSep xpacHbrx rHraHToB. IIpn oroM, KaK npaBuno, ocHoBHoe BHHMaHHe
yAensnocb xccJleAoBaHhp coAepxaHutA nerKrx 3.IteMeHToB - Iturus, yrnepoAa,
a3ora H KhcnopoAa, a raKxe onpe,qeneHHm orHoureHHq HsoronoB yrnepoAa 12C113C,

Cqrraercs, rrro 'AJrfl KpacHbrx rHraHToB noBepxHocrHble coAepxaHHfl err4x
IJIeMeHTOB OTpaXarcT XapaKTep SBoJiloUHH H3yqaeMblx 3Be3A c MoMeHra Hx yxoAa c
rrasHor, nocneAoBareaunocrr. Aas npoBepKH npeAcKa3aHHit reopvlr sBe3AHoIi
3BoJloqHH MHorfie ficcne,qoBare.nn ony6rvlKoBarn pe3ynbrarH MaccoBbrx onpe-
Aeaeanh coAepxaHnfi rerxvrx oreMeHToB AJts AocraroqHo 6olutuotl npeAcra-
snreluHofi nurdopxl,r xpacnurx .rHraHToB (cr'r., Hanp., Korrpenn, CnnAen t11).

Hvepqnecs xe B JrHTeparype cBeAeHllr o coAepxauur,x 3JreMeHroB rpynnbl xeJresa fl
6onee rflxe.rrbrx oJIeMeHToB (oneMeHToB J-npoqecca) ocralorcfl xpafine MaroqHc:
JteHHbrMr4. K unc.ny nan6onee l43BecrHbrx pa6or raKoro rnna MoxHo orHecrr
HCcJreAoBaHUe coAepxaHhfi rrxeJrbrx 3JreMeHToB a aruocQepe "KnaccuqecKofi"
6apueeofi 3Be34br IIR 774 (Tournx, ,rlor'16 I2l). Oruerru, qro x o6ocnoBaHHro s-npo-
qecca B 3Be3Aax nphBeno na6.noAarenbHoe orxpurNe MeppxnJloM B 1952 r, tnauh
TexHeuns a aruocSepax S seesA. K coxalenrrc, cneKTpbl 3Be3A Knacca S s caruHofi
creneHH HcKaxeHbr MoneKyngpHbtMH noJIocaMH, rrro Aenaer KorHqecrBeHHbrfi aHarhg
xnMr4qecKoro cocraBa Hx arruoc$ep 3arpyAHurerbHbrM. no '3Totl npHlIHHe
cneKTpanbHbre lrccneAoBa]H]|,a SJreMeHroB s-npQuecca a aruocsepax 3Be3A rfiraHToB
no3AHHx cneKTpanbHbrx KJ'raccoB rJ-raBHbrM o6pasor'.r 6rtaN cxot-tueHTpHpoBaHbr Ha
H3yqeHHH 6apnearrx 3Be3A. Panee [3, 4l uur BbrnorHHJrH HccJreAoBaHre arr"rocSep rpex
Ko rurauroa - B Gem, yt u f Leo, a xoAe Koroporo 6sr.nu onpeAeneHbr coAepxaHnfl
30 e.nevenroB B Hx arMoc$epax, B ToM r{}4cre 13 glevenroB Trxelee crpoHrlhr.

Anx uacronuero hccneAoBaHHR vur aur6paax ABe 3Be3Abr cneKTpanbHoro Kracca
KO lll - e Cyg u e Tau. OcHoeHure cBeAeHr4.R o6 orrx 3BesAax n nx nadnpAeHhrx
npnBeAeHbr s ra6r. 1.

CnexrporpaMMbr 3Be3A e Cyg ra e Tau 6uran nolyueHbr co cneKTporpaQorra xy4e
2,6-r'rerpoaoro reJtecKona Kpurr'rcxoR acrpo$r43h,recxofi o6eepaaropnn a 1984-
1985 rr. Oro6panuute HaMh 5 cnexrpoa oxBarbrBarcT cneKrparbHyro odnacrb
6850-4700 A. OoroverpupoBaHue cneKrporparuna 6rtlo npoBeAeHo Ha MHKpo-

Soroverpe l4HTeuchBHocrei Ha 6ase ur.lxpo-3BM "HcKpa-1256", yBe.nuqeHxe npa
3anHcH cocraB.rrflJro 100 pas. flpn orox4ecrBrreHHh nunuh Mbr norrb3oBaJr]rcb reMH xe
nrTeparypHbrMr r4cror.rHnKaMlz,, qro H B [3] - ra6arqu tU. Myp H "CorHeqHuri cnexrp
X 2935-8770 A". MeroAnxa oroxAecrBJreHns H usMepeHl4r cneKrpanbHurx lunnfi
6ur.na anaaornqHora rorz, r{To onHcaHa HaMh B [3] npr,r aHarrr3e saes4 B Gem u Tl Leo.
Pesynorarul ycpeAHeHHbrx no HecKoJrbKHM perrcrporpaMMaM H3MepeHHt?
3KBHBareHTHbrx urHpHlr tuanh W1 npr.rae4eHH s ra6a. 2.

Anaaus xHMhqecKoro cocraBa arvrocsep 3Be3A t Cyg r e Tau ocHoBbrBaJrc.n Ha
MoAeJrsx h3 cerKh Eeaaa x ap. [5] (onHcaHhe MoAeneE gano l-ycraQcouov u ap. [6]), a
TaKxe Ha AonoJrHHTcJrbHbrx MoAersx, paccqHTaHHbrx no3AHee r nro6esno
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6,55
6,41
6,40
6,33
6,35
6,44
6,59
6,3I
6,32
6,35
6,41
6,52
6,40
6,29
6,04
6,31
6,22
5,93
6,45
6,l5
5,9 1

6,27
6,3 I
6,29
6,06
5,86
6,20

0,072
0,060
0,075
0,126

0,035
o,032
0,04 8

0,060

0,112
0,053
0,07 4
0,067
0,095
0,070
0,083
0,095
0,084
0,125
0,083

0,172
0,23 I
0,090
0,097
0,1 33
0,083
0,086
0,094
0,1 33
0,1l9
0,080
0,1l6
0,1 03
0,17 1

0,1 04
0,1 00
0,076
0,1 05
0,078
0,078
0,1I I
0,1 12

0,03 8

0,056
0,084
0,073
0,087
0,050
0,1 43

1 ,68
't ,53
1 ,12
6,67

7 ,45
1 ,53
7 ,72
7 ,53

5,19
5,17
5,01
5,23
5,35
4,85
5,06
5,0 1

4,94
5,36
5,02

5,99
6,16
o,o /
6,51
6,31
6,43
6,53
6,5 5
6,54
6,54
6,62
6,5 0
6,67
6,4 8
6,47
6,28
6,62
6,46
6,20
6,31
6,43
6,40
6,05
6,23
6,45
6,12
6,r5.
5,88
6,4 8

95

54

54

t74
5l
37

112
90

38

172
39

t70



T a 6 ;r Hu a 2 (npolonxeune)

I 2 J 4 5 6 7 8

5462,49
5435,87
5137,07
5084,08
5081,11
503 5,37
4998,23
4852,56
4831,18
480',7,00

CuI
57 82,13
5218,20

ZnI
4810,53
4122,16

6435,02
6222,58
5521 ,56

YII
6195 ,41
5728,87
5402,'18
5320,7 8

5289,12
5119 ,12

ZrI
61 43,1 8

6140,46
6134,57
612-l ,48
5955,35
5680,90
4815,04
4809,47
4772,32

Zr lI
61 14,80
6350,36
5112,27

MoI
5689,14

Ila I
61 10,78

Ila II
6496,91
6141 ,13
5853,69

Latr
6112,73

96

3,u5
1,99
1 ,6u
3,68
3,85
3,63
3,61
3,54
3,61
3,68

t,64
3 ,82

4,08
4,03

0,07
0,00
1,40

t ,13
1,84
1,84
1 ,0u
I ,03
0,9 9

0 ,07
0,52
0 ,00
0,l5
0,00
0,5 4

0,65
1,5tt
0,62

1,66
I,11
I ,6(r

1,3lJ

I ,19

0,60
0,7 0
0,60

0,13

-0,99
-2,58
-1 ,44

-0,1 4

+0,08
.r0,12

-0,8 8
1 a1

-0,5 6

-0,7 0

-1,78
+0,21

-0,11
-0,39

-0,li2
-1,70
+0,4 0

-0,9 0
-1,04
-1,41
-l,95
-1,85

-1,30
-1 ,32
-1,28
-l,06
-2,17
-r i5
-0,5 4
+0,1 4
+0,04

-1,IJ0
-0,96
-o 5u

-0,99

+ 0,69

-0,4 6
-0,1 6
-1,16

) (\a

0,07 5

0,090
0, I (r3

0,1 09

0,09 3

0,089
0,011
0,103
0,095
0,066

0,1 52
0,088

0,066
0,08 3

0,026
0,012
0,01 4

0,013
0,01 I
0,03 9
0,01 I
0,029
0,009

0,03 3

0,012
0,04 I

o,022
0,021
0,01 I
0,05 0

0,004
0,018

0,02 I
0,025
0,017

0,010

0,00 8

0,1 ti5
o,239
0,136

0,012

6,r2
5,84
5,81
5,65
5,4 r

5,02
5,84
6,5 4

5,78
554

4,46
? 05

3,31
3,98

I,66
) )'\
2,01

| ,2'l
l ,90
, 50

1 ,9'l
2,06
1,26

2,19
2,43
2,14
I,97
2,84
2,69
2,11
) )1

1,58

2,90
2,48
I,98

) )t\

| ,91

2,19
111

2,21

1,96

0,202
0,124

o,o97
0,096

4,82
4,34

3,95
4,12

t92
10
48

162
t94
143
111

130
lll
r63

)
)

12

26
34
35

z0
20
20

2

24
2

2

3

25

44

0,090 6,23
0,135 6,34
0,1 93 5 ,62
0,129 5 ,1 5

0,153 6,15
0,146 5 ,51
0,103 6,08
0,068 5,87
0,108 5,84
0,093 5,86

,)

7

2
2

43

93

115

95

0,030 1,13

0,013 2,28
0,008 1,90

0,034 1,67
0,024 2,05

0,021 2 ,21
0,032 2,16
0,05 i 1 ,89

0,036 2,O9

0,007 2,25
0,046 2,24
0,030 2,08
0,006 2,5 |
0,025 z,85
0,064 2,99
0,007 2,33
0,017 1,60

0,011 2,'74

0,029 2,49
0,042 .2,19

0,009 2,27

0,005 r,95

0,232 2,39
0,23 8 2 ,43
0,148 2,12

0,012 1,96

a

a

I



Ta 6 n, uu' r(oxorvarrre)

I a 3 4 5 6 1 8

6129,56
5169,07
5303,55
47 48 ,13

Cetr
605 1,80
6043,39
597 5,82
5768,90
5610,25
5518,49
5512,06
5412,30
5330,58
527 4,24
4844,87

Pr ll
5352,40
5343,89
5322,82
5219,10

Nd II
6637 ,19
5842,39
58 11,57
51 40,86
5474,73
5431,52
5421 ,53
5416,38
5356,93
53 19,81
5314 ,5 5

5293,11
5216,88
s255,5t
5249,59
5092,'19
50 8 9,83
4959,14
481 l,34

Sm II
49 48,62
4854,36
4777 ,85
4'7 19,83

Iiu II
6113,05

0,11
r )(
o,32
0,9 3

o,23
1,21

|,33
1,32
1,05
1 ,16
I,01
1,25
0,8 9
1,04
0,43

0,4 8

0,92
0,4 tt

0,19

145
1,28
0,86
1,16
(),99
I 1'

0,14
{),8 6
'I 

,26
0,5 5
0,9 9
o,82
0,8 6
0 ,20
0,91
0,3 8

0,20
0,06
0,0(r

0,54
0,3 8

0,04
0 ,04

t,32

-t,91
_t ,r\
-t,92
-o,91

_1 2.1

-0,22
-0,50
-0,49
-0,69
-0,70
*0,05

-0,45
-0,51
-0,06
-1,00

-0,63
-0,52
-0,3 0

-0,1 3

*0,60

-0,66
- 1,01

-0,u2
- 1,09

-0,2 8

-0,94
-0,9 3

0,07

-0,21
-0, {J 6

-0,06
-tJ,4 4

-0,8 5

+0,1 4

-0,3 0

-0,8 ti

-0,51
-0,9 9

-0,2 u

-0,1 4

1,30

-0,6 3

-0,96

0,025
0,019
0,027
0,016

0,01 I

0,013
0,013
0,022
0,014
0,03 2
0,019
0,012
0,027
0,060

0,012
0,005
0,014
0,011

0,016
0,01 4
0,009
0,01 rJ

0,014
0,017
0,019
0,019
O,O I IJ

0,07 6

0,07 8

0,0Cr9

0,05 0

0,01 4
0,04 I

0,025
0,02 ti

0,o23
o,026

0,00 8

2,01
I,"/1
I ,61
1,32

I ,51

r,91
1,94
1,91
2,05
1,38
1,96
1 ,51
1 ,50
) <1

0,69
0,94
0,51
0,54

1,62
1,7 I
| ,45
r ,15
1,84
I ,25
1,63
1 ,73
1 ,21
i,64

I ,83

1,'10
I ,14

I ,44
|,32

0,45
0,9 tt
1,00
o,42

l,01

0,01 6
0,024
0,013
0,023
0,020
0,024
0,058
0,013
0,021
0,041
0,01 7

0,011
0,006
0,022
0,0r9

o,026
0,016
0,01 4
0,017
0,016
0,029
Q,032

0,093
0,020
0,1 54
0,077
0,037
0,012
0,084
0,041

0,029
o,024
0,01 5

0,040

1,68
t,1 1

I ,93
2,13
2,O1
) )'t
2,00
1,93
1,88
1,1 4

1,81

0,69
0,8 ti

0,52
o,73

I,16
l,'12
1,68
1,78
1,92
1 ,41
1,1 4

1,92
I,21
2,92
| ,10
o,71
0,19
l ,51
1 )')

o,57
0,9 8

0,94
o,54

47

t()
36

65

0,025 1,98
0,03 8 I ,99
0,tJ31 1 ,14
0,021 1.44

30

30
)/
26

.A

24

13

81

8

35

37

86

78

86

82

80

79

80

80

75
0,025 1 ,3 6

0,082 1,(r5

l5
81

43

75

48

46

1

l

49

36

3

J

0,017 1,11

4,3aK 2t54 '97



npeAocraBneHHbtx HaM fycraQccoHoM. Hanounnu, qro 3rH MoAenH paccqHraHbl B

npeAnonoxenrr,r .flTP, nJrocKonapa.nae.nunofi reoMerpl4H h ytlHTbtBaPT KoHBeKUhlr) H

nbxpoauuri eseexr aroMHbtMlt l,t MoneKynrpHbtMn Jtutvlewu c rrpl,tMeHeHrer"r OPDF -
METOAA.

.Ifax onpeAereHAfl napaMerpoB MoAeneft arMocsep Mbl paccMorpenH cneAyEqHe

KpHTepHr4. Ilpex4e Bcero, Mbl npoBenH pacqeTbl HoHH3aqHOHHOro paBHoBechfl Ane
TaKHX 3JIeMeHTOB KaK xeJIe3O, xpOM h CKAHAVr., CqHTas, qTO CHCTeMbI CAn

ocrlhJurropoB Ann Hhx AocraroqHo AocroBepHbt. Pacqerul ocHoBblBar$cb

npeHMyqeCTBeHHo na Cla6utx ttlllylflx (C aKBl4Barl€HTHbtMx IUI4pHHaMH MeHblue gO mAl

Anq npeABaprrenbHoFo sHaqeHl4.fl rrrnxporyp6yJleHrH6fi cKopocrg paBHOro Z xu/c. B

KaqecrBe BToporo He3aBhcHMoro KpHTephfl 6utlo aut6pano conocraBJIeHHe

Ha6npAaeMbrx H TeoperHqecKnx npo$unertr BoAopoAHotr luuw Ho. TeoperxqecKHe

npoSnnr.r 6ulr paccvnraHbl HaMH no nporpaMMe, orrcaHHoh a l7l. Ha6lpAaeuue
npoQnan nolyqeHbl npH yCpeAHeHHH no HeCKOJIbxHM cneKrporpaMMaM KOporKo-

BOJTHOBOTO xpbtna inH+u Hd B CneKTpax e Cyg H g TaU, Ha HauI B3rJIflA, MeHee

HcKaxeHHoro 6aen4,npoBaHHeM aroMHblMH ttvltrr.uu. Conocraale_ny1lpolo{HJlocb
An, Tpex yqacrKoB nposuar, orcroflqxx or tApa nuHut4 na Al', = 1,5'2'5 n 3 A'

yxaeannure ABa xp6Tepnfl onpeAenfllor AHana3oH Bo3MoxHblx SSSeKTI4BHbrx

TeMneparyp Ar.fl nccneAyeMblx 3Be3A c roqHocrblo nopflAKa +150 K' K coxa.nenrp,
oHh npaKTHqecKH HeqyBcTBhTe,rrbHbr K H3MeHeHHflM ycl(opeHn'- cvttlbt TsxecTh H He

no3BOJrfllOT OAHOBpeMeHHO OnpeAeanru 7r* r',r lgg'
IIO erOli np1aq1He Mbl ngnblTaJIHCb nphMeHHTb eule OArH AO1OJIHhTelunutfi

Kpr4repgfi, paHee HaMH He l4cflonb3yeMbrfi, a HMeHHo - 3KBHBaJIeHTHbIe uupnuu ]76

aMHccHoHHoh AeranH rutwl KCaII, ony6luxooaHHbte BHJIconov [8, 9]. HaaecrHo, qro

3Ta BeJIhtIHHa B 3HaqxTenbHofi CTeneHh 3aBHCHT OT CBeTHMOCTh 3Be3Abl (BI4ICOH,

Eanny tl0l). C yqeroM sMnhpHqecKoi xanr6poaxla hs Il ll'

lgWo= l,6519[* -0,221gg + 0,10[Fe/Hl + C

c KoHcraHroh C = -3,'73 Mbl cMorJIH Ha AHarpaMue T* - lg8 HaHecrl4 reoMerpHqecKoe

Mecro roqeK, yAoBnerBop.stot{I4x 3ToMy KpHTepHD' illrpnx,olaa KpHBa, Ha pHc' l, a

coorBercrByer conHeqHoMy coAepxaHH0 xeJle3a tr.e. [FeA{] = 0]), a cnJlouHas

xpHBas - HaItrAeHHOMy HaMh coAepxaHhlo B aTMOcQepe 3Be3Abl e Cyg. B q4.ny roro,
r.tro coAepxaHne xeJre3a B arMocsepe e Tau (KaK noKa3an AanbHeiuHil Halx aHaJIH3)

He3HaqHTeJIbHO oTJII4qaeTcq OT CO.nHeLlHOrO, 4annutfi KpHTepHfr npeACTaBJIeH Ha

puc, t, 6 cnaoruuoAtnaneh.
B pesyaurare Mbt npHuJlH K 3aKllrlqeHHo, qro Arrr. o6enx HccJleAyeMblx 3Be3A

nurryurrr o6pa3oM coorBercrByer MoAenb c napaMerpavn [6 = 5000 K,lgg = 2^,6.

Ha ocHosaHnh pvlc. I voxuo cqHTarb, rrro HeonpeAeJleHHocrb 3HaqeHHfl f.o
. COcraBJIfler +100, -200 K, a ycKOpeHHe cuJlbl rflxecrn onpeAenflerc,{ c rotlHocrblo

nop"sAKa 0,3_.0,4 dex.
MerO,q OnpeAeJreHHfl Mt4KpgTyp6ylenrHOcrr4 ocHOBaH Ha aHaJIH3e I'pynn nuqqh

HeRTpanbHoro xeJre3a c pasnhqHbrMl4 oKBHBa/teHrHblMH IxHpHHaMh 171 - or cra6blx

Ao yMepeHHo cHJIbHbrx (Lh < 240 mA). 3tor urpoxo pacnpocrpaHeHHblf MeroA B

[pHMeHeHHI4 K t43yqeHurO arvOCQep KO -FHraHroB On%CaH HaMh B [3], nOsrOvy

orMerHM, ,ro 
" 

pua'yrbrare HaMH 6irar,r npuHnrbr 3HaqeHnfl MHKporyp6yrenrnocrr (,

B arMoc$epe e cyg paBHoe ?,5 xu/c, a B arMocQepe s Tau - 3 xr'a/c' HafiAenuute Haur

"*rrrr"i'q, "olr.,", 
u", cqHraercs xapaKrepHbtM Artfl arMoc6ep no3AHHx G -

paHHl4x K rriraHroa, a rMeLIHo 1,5*2,0 xrvr/c.

Ha ocHoBe MoAerefi c yKa3aHHbrMH Bbrule napaMerpaMH (nocJIeAH:|,e rpt cron6Ua

ra6n. 1),Mbl onpeAen4n9. xyMl4qecKhfi CocraB aTMocQep e Cyg r e Tau' ChcTelaa.c-AIt

OCI{HnnflTOpOB, nphH-aTafl HaMn, HaxO,qUrC.R B cOrIaCrU C Ony6'ttl'lxOBaHHon s [3]- C

yqeroM re6ororr" Heo6xoAr4Mbrx H3MeHeHnft N yrouneHntr, caMH snavenna lg g[

"oa"p*arc, 
B Ta6n. 2. PesynurarH onpeAeneHHs COAepx<ilH]/lil sJIeMeHroB B arMo-

98
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Ta6nr-rqa 3

Sreuenr ecyg eTau lg so

qHcro IHHHfi lge qncno rHHHft lge

1 2 3 4 5 6

LiI
CI
OI
NaI
MgI
AII
SiI
sitr
CaI
ScI
Sctr
TiI
Titr
VI
Vtr
CrI
Crtr
IvIn I
FeI
Fetr
CoI
NiI
CuI
Z^I
YI
Ytr
ZrI
Zrfr.
MoI
BaI
Batr
latr
Cetr
Prtr
Ndtr
Smtr
Eutr

='0,11
8,36

8,5'7

6,20

7,s9

6,20

6,96
7,24
6,09

2,6'7

2,88

4,82
4,82
4,01

4,48

5, l5
s14
5,52
7,48
'7 ))

5,03

6,i6
4,21

3,65

1,91

1,84
111

2,45

2,20
1,91

2,31

1,68

1,83

0,61

1,55

0,'71

1,01

< 0,47

8,64

8,59

6,63

7,54

6,43
'1 ,40
'l ,31

6,19

2,79

3,02
4,87

4,95

4,02
4,56
5',1q

55R

5,7 5

7,53
't,69

5,11

6,30
4,58

4,04

1,97

1,99

2,33

2,47
111

1,95

2,31

t,79
1,92

0,70
1,60

0,16
1,11

1,10

8,61

8,92
6,32

I ,O/,

6,49

7,65

6,36
3,05

3,00

4,86
4,82
4,04
4,21

5,61

5,50
5,35
755
1,56
4,55

6,08

4,24
4,42
2,24
2,24
2,56
2,56
2,1.O

2,40
2,40
1,13

1,59

0,83

t,26
1,06

0,70

1

3
n

7

J

2

t2
2

20
7

10
<1

13

4t
4

15

.,

16

19

1l
39

2
)
.,

6

9

J

1

I

3

6

10

4

15

4

1

1

3

1

1

5

3

t2
/.

20

8

9

48

11

CJ

4

13

l

t6
119

t]
l1
40

2
2

3

5

9

3

1

I
3

6

11

4

18

4

1

CQepax 143yqaeMbtx 3Be3A, a TaKxe xhMhqeCKhf COCTaB aTMOcQepbl COanUa,

npnBeAeHbt B Ta6L 3. Kax O6srqHO, COAepxaHH.s 3.neMeHTOB AaHbl B UKaJIe, B KOTOpOH

lge(H) = 12,0. Pnc. 2 ul,rnc'rpl4pyer conocraB.neHHe xhMHLIecKoro cocraBa

HCCneAyeMblx 3Be3A H COJIHlla:

Alge=lgex-lgeo.

AHalus pvlc. Z tto3BoJlu./t HaM cAe.narb cneAynu{he 3oK/tolt€Hh':
1. O[peAeneHHOe HaMH COAepXaHhe ut'tvtt nO sKBhBa.neHTHOf UhpHHe 6,TenAu ]'

610l L MoxHo paccMarpHBarb rrhrub r(aK BepxHHr npe.{en BeJIHqHHbI lge(Li).
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Aalsnefiruee yroqHeHhe coAepxaHVe lthlils 6yaer npoBeAeHo HaMh nosAHee c npu-
MeHeHHeM CU HTeTHqeCKhX CneKTpOB.

2, IIo naueri oUeHKe, coAepxaHne KHcnopoAa noHr4xeHo n arvoc$epax L4ccJte-
AyeMbrx 3Be3A; COAepxaHHe yrnepoAa n a/l,nMuli.ylr a aruocsepe e Tau 6.rnaxo x
coJrHeqHoMy, HMeercn Hg6rrrox Na s arvoc$epe erortr 3Be3Abr. B ro xe BpeMs B
aruoc$epe e Cyg coaepxaHnfl JrerKHx 3JreMeHroB (Bnnorb ao Sil HecKoJrbKo Hnxe
corrHelrHbtx sHaqeHH fi .

3. CoAepxaHnr{ HeKoropblx oneMeHroB rpylnbr xeJre3a HecKoJTbKo HH:113 unvl
6azsxo K corHeqHbrM; coA€px&HHe MapraHqar xo6alura - npeBbruarcT coJrHeqHbre
sHavenux lge.

4. CoaepxaHae SreMeHToB or uHHKa Ao 6apan noHr4xeHbr a arvocQepax e Cyg n e
Tau.

5. co4epxanvflTaKux peAKo3eMenbHblx oreMeHToB, KaK La, ce, Nd onpeae7,fl6.Tcfl
c AocraroqHo BbrcoKoft roqHocruxc no 3HaqHTenbHoMy qHcny nnnnh. Moxno
3anoAo3pr4Tb, qro a arvocQepax H3yqaeMbtx 3Be3A 14Meerc, ns6urrox La, ce, Nd n Eu, a
coAepxaHhg Pr, Sm HHxe corHeqHbrx.

Paco.aorpnv 6oaee no4po6Ho pe3ynbrarbr onpeAeJreHH.ff coAepxaH4, xe.rre3a B
aTMOCQepe e TaU..Kax ugnecrHo, 3Ta sBe3Aa [pr4HaInexHr CKOnJ]eHun -nagar,
MeTaJIJ'lHqHOCTb KOTOpOTO HrpaeT 3Hat{hre.nbHyto ponb B onpeAeneH]Hu KaK uKaJ1br
paccrorHr,ts BHyrpH lanarctuxn, TaK h B xccreAoBaHhH ee xHMHqecKoIi oBoJltor_lrh.
couacuo HauuM pacLreraM (cv. ra6r. 3) co4epxaHhe xere3a a arvoceepe t Tau,
onpeAenr{eMoe no iluHrel'l. HerirpanbHoro xeleja, paBHo lge(Fe) =7,53 (nennurna
[Fe/H] = -0,02). ony6ruxoaannsre B Jrxreparype oLleHKH BeJTHT{HHbr tFe/Hl e
arvoc$epe € Tau can4ereJrbcrByror o noBbtuJeHHoM coAepxaHhh xeJre3a r arvoceepe
sa 0,15-0,16 dexll2, 131. .Iannoe pacxoxAeHHe npeAcraBnsercr HaM 3HaqHreJrbHblM,
b Anfl ero o6'orcHeHhf Mol'yr 6urru BbrABHHyrbr cneAyorrlhe npeAnoroxeHh.s.
Ilpexge Bcero oHo Moxer 6st.ru ssr3eaHo HeroqHbrM onpeAereHreM napaMerpoB
arvocQepbr 3Be3Abr. OAHaxo naliAenHure HaMh napaMerpbr He cr.rrbHo orJn4qalorcfl or
ony6rnxoeaHHbrx B [13] ta HM€HHo: J|,O = 5050 K, lgg = 2,791. OlparaM BHHMaHHe, qro
H a [13] H HaMH nplMeHrnhcb MoAeJrh h3 oAHori r rofi xe cerKh MoAenei arvocsep
I-ycra$ccona u Ap.[5]. Harur.r AonoJTHxreJTbHbte pacqerbt noKa3aJ,rH, rtro B cnyqae
aHatv3a nnHnit HelaTpanbHoro xe,ne3a Anfl ycrpaHe1nfl pa3Jlnql4, B 0,l5dexs
coAepxaHHrx neo6xoAHMo noBbtcaru sQ$exrhBHylo reMfleparypy arvocsepur na
BerHr{rHbr noprAKa 150-200 K, .{ro npHBeAer K 3aBbtueHHoMy 3HaqeHhIo SToro
napaMerpa. Orvernv, qro npu onpeAeneHrd lge(Fe) no JrhHhrM Fe,I pesynurar c-na6o .

3aBr4CHT OT HeonpeAeJreHHocreft napaverpa g, B To xe BpeMfl H6.ft4eHHar nauu
BeJrHr{aHa lgg AocraroqHo xopolxo cornacyerc, c pe3ynbraraMH Apyrhx aBTopoB
(cM. [13]).

B ctly roro, rtro coAepxaHl4e xene3a, onpeaeJ-rreMoe no rrHHuflM noua Fell
(Koropble Mano vyacrBHTeJIbHbr K Bo3MoxHbrv oruu6xav B Go) FJraBHbrM o6pasou
3aBxcrr or sHaqeHHa lgg, r'asr Hawrry,, qro nph lgg = 2,6, no .rrhHHeM Fc// lge(Fc) = 7,69,qTo HecKoJrbKo Bblue, Ho HaxoAtlTcfl, B AOCTaTOLTHO XOpOUeM COTJ]|aCIU C
pe3yJlbraraMx no rrvtneM Fc/. Oanaxo B cnny roro, rtro HynbnyHKT cHcreMbr cr4Jr
ocr-tHJrneropoB rvHhn Fe// onpeae.neH c MeHbulefi HaAexHocrbro, qeM Ans tnnnh Fcl
(cM' [14]), Mbt cKJIoHHbr t-rphAaBarb MeHbuylo 3HaqHMocrb pe3ynbrarav a6colprnurx
onpeAeneHHfi coAepxaHHli xene3a no tnnnslv.Fcil.

llonyuenHutll, ruauu pe3ynbrar o 6.nugxor"r K conHeqHoMy coAepxaHpro xe;re3a B
arr.aocQepe e Tau rpe6yer 4a.nunefiuero noATBepxAeHH.rr nyreM hccJreAoBaHH.r
Apyrhx KO -rurauroB cKonJleHH, (3Be3A y, 6 rz el Tau).

Aeropsr 6.naro4apnrr l-.H. IUapanoeoft ea noMorqb a o6pa6orre na6rpAare.nbHoro
MaTepHana H B rroAroroBKe pyKonHeH K neqaTH.
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LICCJIEAOBAHI{E ATMOCoEP XOJIOAHLIX TIITAHTOB
HA OCHOBE MOJIEKYJI'IPHbIX CNEKTPOB. I. MOJIEKYJIA CN

C.li. IicpAroruna

Ane rpex rHraHToB cnexrpaJrbHoro Knacca K2 - r Dra, x Oph, B Oph noayvexbt cnet(Tpbl Bbtcoxoro

pa3peueHH, A-X cacrevul CN. MeroAow cHHTerHqecxoro cnekTpa no JIHIIHsM norocbl (2-0)

onpeAeneHbr 3HaqeHHs H3oronHoro orHolieHH, lzcll3c, paBHbre coorBercrBeHHo, 15, .10, ll. cAenaH

BbrBoA, qro r Dra ssr.Rerct rHraHToM c HopManbHbtM coAepxaHHeM H3olona l3C, u* oph u B oph -
rHraHTbr c noBblueHHblM ero coaepxaHHeM.

INYESTIGATION OI.- THE COOL CIANl' A'fiVIOSPHI'ITE,S I}Y IVIOLI]CUI,AII SPEC'I'RA
METHOD. THE MOLECULAE CN, by G.V. Bergyugina. IIigh-rcsolution spectra of the CN A-X systenr

have been obrained for rhe three K2 giants - r Dra, r Oph, B Oph. Using the (2-{) band lines thc isotopic

abundance ,utio 12Cll3C has bcen found for each stars by spcctral synthesis techniques. Thcy are equal 15,

10, ll, respcctively. Ir is suggcstctl that t l)ra is a normal l3C giru,, and r Oph and B Oph ,r" l3c-ri"h
gian ts.

IlrcAcnlrc

B arvocQepax xonoAHbtx 3Be3A MoneKynbr .aB.nqlorcq BaxHotZ cocraBHof qacrL,lo.

Ilpuvenenue MeroAoB MoneKynrpHoE cneKTpocKonhH B I,r3yqeHhH StasuxN 3Be3AHblx

aTMOCQep no3BO.[qeT CyU]eCTBeHHO yBeJrhqr4Tb qHCJIO He3aBHCHNrblX OnpeAe,IIeHHfi

Qyu4avenrarbHbrx napaMerpoB 3Be3A. Bsrcoxas qyBcrBhrerbHocrb HeKoropblx
MOJreKyn K TeMnepaType, cBeTHMoc'tv1 , xt4vuqecKoMy cocTaBy 3Be3A no3BoJtqeT
r,tCnOJrb3OBaTb OTH MOIeKyJ,Ibt Anrt AByMepHOil CneKTpanbHoil KnaCCHQHKaLlvt4, AJr9.

r,i3yqeHHq sJleMeHTHOrO H H3OTOnHOFO COCraBa (CM., HanpHMep, o63op [1]). Oasaxo
3AeCb BaXHO OTMeTHTb, r-tTO h3-3a TOFO, r{TO MoJleKy.nbr caMH B.nhs}oT Ha TeMne-
parypHyro crpyKrypy BepxHefr arMocQepbl, HeAooL{eHKa 3roro 3QQeKra npH

nOCTpOeHHH MOAeJI.H MOxeT npHBeCTh r 6OlUttlt.lv Ouh6KaM B OnpeAe,neHht,t

KOHrIeHTpar{Hri MoneKyn B BepxHhx cnorx fipn ats.aJ1vl3e Ha6noAeHHfi. no3TOMy AJIA

onpeAeneHHs xr.rMHqecKoro CoCTaBa arMocQep 3Be3A nO MOneKyJItlpHblM .IthHHqM

HyxHo Bbr6nparb re MoneKy,,rbr, Koropbre Qopvrapyrorce AocraroqHo rny6oko B

arMoo4epe H B y3KoM AHana3oHe onrnqecKrx rny6nH. Besyc,roano, 3To 3aMeqaHne

cnpaBeAnHBo B npeAno.noxeHHh, qro MoreKynspHble )1rlHuvl tpopt'lttpynrca
npoqeccaMr4 flol'JrolqeHHtl, a He paccegHHe.
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.{ayxarovr'ruth pa[:r.ralr CN s rrexoloporl creneHh orBeqaer H3roxeHHoMy Bbrue
rpe6oeaHnro MaKCHMyM ero kor-i ueHrpauuH B arMoceepax G n K .rianroo
Aocrxfaerca npndtueureJ'lbHo na r.rry6Nrre Tnoss, = l, a x noBepxHocrH cnaAaer
nphMepHo Ha 1-1,5 nopa4xa. Jlunuu 3Toro paAHKana rpaAHLlHoHHo hcnorrb3ylorcfl
Anq onpeAeJteB!4e coAepxaHHs a3ora H H3oror-rHoro orHoueHH.fl tzclt3c t1g_211,
npHtleM nocneAHee He 3aBhcHT oT BO3MOXT-rbrx HeonpeAeneHHocrerz B 3HeprHH
AHccoLlHat{hH H 3neKTpolltloti Ch.rtbt oCUHr./]sropoa. 04Haxo 3TH HeorrpeAe.rreHHoCTr,t B
3HaqhreJrbHofi cTenenr BrH.alor Ha onpeAeneHhq coAepxanvh a3ora H yrnepoAa.
Hau6o.nuruee 3HaqeHhe An, onpeAeAennfl orHoueHHfl tigTlg hMeer crreKTparrbHoe
pa3peueHxe Ha6.npraevoro Marepuaj'a, qro cnpaBeAnHBo orMeqarocb eue B
n horr epcKoM H cc.rreAo rJaH n u ldlail na tZl.

[la6.lxlAeuul
Cnexrpsr BCex 3BesA 6slnN noayqenbt Ha 2,6 M Te,[ecKone Kpsrvrcxor.r acrpo_

$rsrvecrofi o6cepaaloprr. flprevnHKoM H3nyqeHh-g cnyxr",ra ccD crcreMa xelru-
crancxoi o6cepearopvn (XyoBennu H Ap., 1986 t3l) eupvur ASTROMED (Kev6pr4x,
Anr.rrs). cnexrparunoe pa3peueHHe cocraBrrer 0, 15 A. s ra6r. l npr,rseaeHsr
xapaKTephcTH KH no"n yq eit H bt x cn eK.rpo B llff n porpaMM Fi br x 3Be3A.

Motrexyrrrrpnbre AaHHbre

OrHorueHue 12Cl13C olpeAensnocb no tnlr4frM noJrocbr (2-0) anexrpoHHoro
nepexoAa A2l7--x2z pa1t4t<ana cN. A,rraHur Bo.rrrr AJlfl 12CN 6ur.nr,r B3.flTbr h3 crrHcka
Aoaaca y @utttrunca l4l, Ans 13CN - Hs cnHCKa yunnepa [51. Kporue roro, 6sran
pacclrHTaHbr Bpar{arenbHbte ypoBHH 3HeprhH Arrq HhxHero (xzL, u,'= 0) cocro.flHHq
no $opvynaM (o6o3Har.teH n a o6qenpnu qrure):

f,-r,^(N)=8,.(N + l)N-D,.[N(N + 1)12+ tl,.{N(N + 1)]3+ 1lz"{u,,N,.,- t2

Fr*r,r(N)= 8,,,(N + l)N - Du [N(N + l)12 + U1)..1N(N + t)]3- tlzy,- (N + t).

l{eo6xoAurrable MonekynqpHbte KoHcrarlrbr 6urrh ag-flrsr r4s [6]. flo ernv xe eoprvy.navSatrn sbtqlacJ'leHbt ltpauarerbr-rbre repMbl H3oronHoro paAvtKaJla l3CN, raolexyi"iro,"
KoHcraHTbr A,,rJ{ xoroporo 6trlN noryqeHbt H3 KeHCTaH-r [6] cranAapTHbrMh npeo6pa_
aoeannsuu[7].

cu,rur ocqr,rnsropoB AnJa Bpaqare,bHbrx nhH,il BbrqHcr.flrHcu corlacno Ig]:

ft L " = f u,,,,(S t, " / (21', + t)) 0,,.,, h"r,r,, ),
r4e cyna ocrlr4Jrnrropos xo.ne6arenbHotr noJrocbr fo,r,, Ale noJrocbl (2_0) npunr.r_
Maaacu paBHoFr 0,904 . l0-3 tgl, a eaxropur X6u.ng-,r'lonAoHa paccqHrbrBarrcb no
o6uqxuru $opvy.nav Anfl 4ynnerHbtx cocrornHfi rs [10].

p{-eo
r Dra

x Oph

B oph

K2Itrb
K2IN.

K2m
K2m

22.03.88

1 4.03.89

06.07.88

06.07.88

,<

35

35

40

80

100

100

100

Ta6nuqa 1

BpeM.a 3Kcno3H-
TIHH, MHH

103



N{cloit

Onpe4eleHue OTHOUeHH fl \zclt3c npOBOAHnOCb MeTOAOM CHHTeThqeCKOI-O C[eK-

rpa. npH 3roM HCrro,,.lb3oBa,,thct MOAenH arMocQep 3pnxccoua r'r l-ycraQccoHa [11],

BbrLu4c,,reHHe chr{TerrqecKoro cneKTpa [poBoAHJIocb no nporpaMMe -IJ[o6hMKoBa

SYNTHEL t121, s Koropylo 6urna Ao(asneHa npolleAypa BbtqhC1eHl,l,e nor4ou{eHHq B

MOneKynrpH blx JIH HHqX.
KOOOSr4Ur,reHT nofnguleHL4e Ha AIHHe BOJIHbl l" a vOaexyrlqpH6tz JtVHt4t4 pacgqhTbl-

BaJ.rcq no sopMyne

{rye\t-ftt" ,,,.. ,,,2J" + | ^"-[ "" 
lslNax= ruc , L)rrIt\(t, u) ee) 

u^t,L-' N k.[Jt'o,

rle1y'9 - qHC.nO MOneKyn AaHHOTO COpTa Ha eAHHhUy Maccbl. ocraaunlte MHoxHreJ]H

HMeor cBoe o6blLtHoe 3HaqeHHe. KoHr-leHTpal\t4\ qacrhLi paccLlHTblBanHcb no npo-

rpaMMe Curcxa (HAOA AH 3CCP) B npeAnonoxeHhH AHCCoqharHBHoFo paBHoBechq'

Koncraursr paBHOBeCHff An' MOIeKy.n BsflTbl 63 [13], npHqeM HeKOTOpble 3HaqeHhq

HCnpaBJreHbr H3-3a h3MeHeHhff nOTSHLlHaroB AHcc6t{ha 11ylvt (Ane CN Dl nphHhMa-

nocb paBHbrn 7,66 38) t141. cyt,taut nO COCTOfflivsM AJIA aTOMoB Bblrlt,rc-Il,Jlhcb co-

fnacHo [15].
nocToeHHaq 3aTyxaHhff, BxoAffu{a8 B napaMeTp (l QyHKul4h oofrrTa, B HacroqlqHx

pacqerax llph Hh Manacb KaK cso6oAust i rl apaMerp

BrrenpepsraHoMcneKTpeyqrTblBa.nHCbcne.qy}ou{HeHcToqH14KHHenpo3p4vHoCTH;
CBO6OAHO-CBfl3aHHbte nepexOaur Ha HeilTpanbHblx aTOMax BOAOpOAa, CBO6OAHO-

CBO6O,qHbre h CBO69AH9-CBf 3aHrlble nepexOAbl Ha oTphUaTe,lbHblx HOHax BOAopoAa'

CsO6OAnO-CBr3aHHbte nepexOAbl Ha HefiTpanbHblx aTOMaX KpeMHHfl h MatHVA'

paccerrHge Ha cBo6oAHbtx 3,fleKTpq)Hax h p3,leeBCKOe pacceflHhe Ha BoAopoAHbtx

uro*a*. KoeQQuqr,reHTbr nol-.nollle1l4tl Allfl 3THX areHToB BblqHcIqIHCb TaK )(e, KaK H B

npo.pur*" 
'syNrHEl no arropHrvaru Kypyua t161. Kpor"re roro, 6blno Ao6aBneHo

ceo6oAr-ro-cBo6oAHoe nor.roueHhe uonavn H, [17,l ra po,reeBcKOe paccerHHe Ha

MoneKynax H2 t161. KonueurpauHH Mon€Klnbl H2 paccqHTblBanhCb nO nporpaMMe

cr4TCKa. oAnaxo 3Th ABa noc,[eAHHX HCTOT]HHKa Henpo3paqHocTH He Aa[oT

3HaqyTe.IIbHOrO BKIaAa B O6ulhH xosQsNquenr nornoUeHL4s AJte hCCneAyeMOrO Thna

3Be3A 14 HrpalOT 3aMeTHytO ponb Anq 6Olee nO3AHhx CneKTpa,rlbHblx KJIaCCOB Ha pnC l

npuBeAeHbl Ko3QQHUHeHTbI nOrnOUeHHJa At1'. yKa3aHHblx Bblue hcToqHHKOB

r{enpo3paqHocrH.

Allitltlll II a6JIIoAcIt llil

OrHoruenue tzclt3C onpeAerqnocb no cneAyloulHM BpauarenbHblM JIt4HHeM

norrocr,r (z-0) KpacH", "r"i""oi CN, "CN - Ql27), PzQ2),nr (36), RzQl), PeQ6);

13CN - QzQ3),bQ\,P207)
,I[rran1>oeepxr,rMeToAHXI4HBbILIHcJIl4TeJIbHblxnpofpaMMMbIHcnoJIb3oBaJIH

Ha6rpAeHHfi xopotuo Lr3yqeHHOfr 3Be3Abl p Lco. napaMerpbl^MoAenH arMocsepbl 3rOli

sBe3Abr, coAepxaHE.fl yfnepoAa, a3ora, KncnopoAa v 17clr3c 6stru ru{areJlbHo

npoaHann3hpoBaHbt h ony6nHKoBaHbl XappHcgM h tp^^!]8r1 
Hau yAa'rocb xopolxo

rocnpousneirra na6nroaaeMblri cneKrp CN s o6aacrr 8000 A c srnvr napaMerpaMl4'

Ha prac. 2 npraee4enbr CHHTeTHq ecKvlh L4 HalJl$AaeMblfi cneKTpbl A.,lq p Leo 14 noKa3aHbl

noJrOxeHHq JIytHVit 12CN ra 13CN. B A.nHHHoBOJIHoBoM Kpblle IAHV.I 12CN 01 (27)

OTMeqeHO noroxeHhe Cnaloil nnHAV Fe/, ne BK,nPqeHHOfr B aHaJIh3' OrrlOnenu's Or

chHTer,LrecKoro cneKTpa B Apyrhx Aerarqx MoxHo orHecrH 3a cqer cna6oro

B r n ittvl fl lnn uit arMocQep H bl x BoA'tl H bl x n apoB'
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Pxc. 2. tla6aoaaeMHtr (Torfxr) H crrTerxqecknr (rHHHr) Clexrpu 4;rs p lro
nora3aHo BJrrsHre pa3Jrxr{Hux 3raqeHrfi orHoEeHH, l2c/3croAeraJrb l3CN. l2cll3c 
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Prc. 3. To xe, sro tt puc.2 gtnt Dra (a), p Opht6, r Ophtal

@ynAaNaeHraJ,rbHble napaMerpbr Mo,qenefi arMocsep ApyrHx Tpex nporpaMMHblx

3Be3A _ ssseKThBHa, TeMnepaTyPa Too, ycKopeHxe cl4Jlbl T'xecTH S,M.eTaJtlnHLrHocTb

tFe/Hl, cxopocrf vr,rrporyp6yleHrHocrn \, - 6a,7lu onpeAeneHbl KbeprapAoM t,t Ap'

if gt. iu" xe 6Hn npoBeAeH aHaJlh3 coAepxaHgltr 3neMeHroe C, N x O' Trnrqnute

oua6rn orHx coAepxaHHfi, KaK orMeqalor caMH aBTopbl, cocraBJlJ{lor 0'l-0'2 dex Ans

yrnepoga h KHcJrop; Aa $ O,Z-0,3 dex A1R a3ora. OrNaeqaercq, qro Ha,6onee

cyuecTBeHHbtM l4cTor{Ht4KOM norpeuHoeTefi ana C r,r O flBJIrloTcfl Bo3MOxHble

CHCTeMaTHqeCKI4e Ouu6ra B GOr8. Anf COAepxaHHf a3ora nau6O'nee BepOflTHbl

Ha6nroAaTenunute Oula6xr tCnexrpbl noryqeHbl c HeAOcTaTot'lHblM pa3peueHHeM)'

MoAelt arvoc$epu C HyxHblM 3HaqeHHeM ilo H 8_ paccLlxTblBaJlacb nyTeM

HHTepnonHpoBaHH'I43cTaHAapTHoaceTKhMo}4enefi.AlanolyqeHHflcorJlact{flc
HalnrcAet/vlilMx coAepxaHHe asoTa 6utro yaelnqeHo Ans Bcex Tpex sBe3A' Toqnocru

OKOHqaTeJIbHbIX 3HaqeHHfr B CnnbHOfr CTeneHh 3aBhCHT OT TOt{ttOCTH OnpeAeneHl'rs

106

Ra

/,0



Ta6ruqa 2

3BesAa Go lgg l,,xu/c tFdril 1g e (o.neurexra) 1?Clt3C

C o rf $

!i l.eo 4540 2,35 1,3 +0,48 8,89

1,7 +0,09 8,52

t J -{,09 8,50

I,7 +0,18 8Jl

-+2 18-r

8,58 6:
8'4e loli
8,60 l1:,'

9,24

8,85

8,85

9,09

8,92

8,09

8,26

t Dra 4450 2,5

roph 4650 2,5

p ah 4s30 2,5

a - coAepxaHHe a3ora, onpe4e.nexnoe e [191.
6 - co4epxaxHe a3ora, onpeAeneHHoe B Hacroeuleft pa6ore.
B - Ane r Dra cogepxanre a3ora B Il9l He 6u;ro oflpeAeneHo.

Ta6luqa 3

3Be3Aa CAI M/u, Lp 3Be3Aa CAI Mlu" Lp

pko
r Dra

t,26

1,17

0,80

c,91

1,29

1,16

K Oph

B oph

1,38

1,14

I,l I
0,91

0,85

0,83

coAepxaHHtr cu o n, cae40BareJrbHo, He Moxer 6urru ayvue, qev 0,1-0,2 dex,
HecMorpJ{ Ha 6onee BblcoKyx} BHyrpeHHtoro roriHocrb pacqeroB. B ra6a. z npraee4enur
BCe HCXOAHbte ,qaHHbre Ann KaxAoh 3Be3.qbt H onpeAeneHHble HaMH CO4epxanna N ur2cl13c- Ha prc' 3a,6, a npeAcraBneHbr Ha6JroAaeMbre H cfiHTerr4qecKue cneKrpbr.
Toqsocru onpeAeneHHfl orHorueHH st2Cl3C B MeHbuei creneHH 3aBHcHT or ouH6ox s

IX,,l* x B coAepxa1hsx C, N r O. Iloerovy own6xn, yKa3aHHbre e ra6.n. Z Ann"Ll'-L, BepoflThro, flBJrirorc, aAeKBarHbtMH MeTOAy hCCneAoBaHHr.

O6cyxAcrrnc pc3ynrD'r'a,roB

A,ns aHanuga noryqeHHbrx pe3ynbraroB Mbl npuMeHuJtyl MoAenb BbrHoca
npoAyKTOB CN-npoqecca H3 BHyrpeunux o6.nacrefi na noBepxHocrb, npeAnoxeHHylo
.Ilav6eproru n Pucov l?01 ana o6.brcHeHHs cyulecrBoBaHH, rHraHrou cnexrpaloni,x
KJraccoB G a K, o6oraulenHux H3oronoru t3C. l4a nalnrcAaeMbrx Be.[Hq* C/N ntzclr3c Anfl y.ccr.elJeMbrx saes4 6urnr.r HafiAeHbr MaccoBble orHoueHHa MplM"(Mp-
Macca BHyrpeHHefi ropfqei 30Hbr, noABeprueilc, AeicrBHlo CN-qrxla, M, - uacca
sHeruuefi 3oHbr c Haqa-rrbrrbrM coAepxaHnerq c, N n o) u 3HaLreHH' pacxoAa nporoHoB
A,p na FIaqaUIbHbre coAepxaHHf rAep C u N. .{na roro,aro6si nppBecTH B corracge
cB-oH pe3ynbrarbr c pe3ynbraraun1201, Mbr raKxe, KaK H raM, Ha6nroAaeuue 3HaqeHHr
C['{ Aor'rHox HIIil Ha ltacura6Hrtfi MHoxHreJrb 1,35. IIonyveHHbre 3HaqeHHs npHBeAeHbr
s ra6a. 3. Kax orMer{a.nocb a t20l, HH3Koe 3HaqeHHe 3Kcno3ruar,t Ap a xov6inu,rru c6oarunu 3HaqeHHeM .y/M" xapaKrepHo AJtfl tutaHroB, arMoceepbr Koropbrx
o6orauleHbr H3oronoM l3c. Ho H3 nphBeAeHHoro raM puc. 3 BHAHo, qro ABe rpynnbr
ruraHToB - c HopManbHbtM H noBbtueHHbtM coAepxaHnev l3C - e 6oruuef crinenrpa3AeJ[rlorc.fl no 3Haqeunnu a,p, qeM no 3HaqeHrrM Mp/M"..{ar saes4, HCcJre-
AOBaHHbrx B Hacro.sqefi pa60Te, 3TO TaKXe 3aMerHo. Hs nolyvenHbrx pe3yrbraroa



BHAHO, qTO t l)ra npHMbrKaeT K fpyl]ne Fr4faHToB c HopManbHblM coAepxaH^HeM 13c' a

x oph u B Oph axoasr B rpynny f HraHroB c noBbrueHHblM coAepxannev 13C.

AerOp Bbtpaxaer HcKpeHHOIo npn3Harenbrloqrb H,C. CasaHoBy 3a pyKoBOAcrBo
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Hg-OOTOMETPI,Ifl I{ MAIHI',ITHOE TIOJIE F JII',IP6I

B.[I. EypnarlcB, M.IO. Crynr,cruli

upoBeaeH aHanH3 pe3ynbraroB y3r(o[onocHbrx OoroMerpxqecxux Ha6noAeHHR p.IIHpbl, BbInoJI-

HeHHbrx B 1974-1985 rr. H peAyrIHpoBaHHUx B eAHHlno cl,lcreMy.

O6uapyxeHa *oppearqm nepiuexnocm a6cortorHoro noToxa B sMHccHH nanun. IIo c H3M.HeHH,MH

3Qoel(THBHOfi HanpgxeHHOCTH MaEIHTHOTO noJtr, cJIeAoBaTerbHo, MaEtHTHOe norle Ha noBepxHocTll

.spxoro xoMnoHeHTa oqyrHMo BJrHrer Ha npoqecc nepeHoca BelllecrBa B TecHoft ABofiHofi cHcreMe B,tlrpu'

Ha- PHOTOMETRY AND THE MAGNETIC FIELD OF p Lyr, by v.L Burnashev and

M.yu, Skulsky. The narrow band photometry of B Lyr carried out in 1974-1985 bcing reduced into a uniform

system has bcen analyzed.

The changes of absolute flux in H61 - emission corrclate wirh the effective magnetic field variations, thereforc the

rnagnetic field on the surface of rhe bright component markedly effects the process of matter transfer ir thc close binary

system B Lyr.

A6coarornaq cneKrpoaDoroMerpnq B .Ilupsr [1] r ee y3KonoJlocHbte Ha6nnAeHHs

rr6n$3A JrrlHavl l-talzl, npoBeAeHHbre HaMH coorBercrBeHHo B 1974 r. vt 1978-1979 rr.,
nO3BOJIHTIH npeACTaBHTb HenpepblBHblfr CneKTp H3.IIyqeHH.s STOII CHcTeMu I(OM6H-
108



\:

HauHefi H3nyqeHH.fl AByx sBe3A KJIaccoB Belll H A5lll H peKoM6EHarIHoHHbrM
cBer{eHHeM BoAopoAa c Te = 20000K, a raxxe no(a3aJru Bo3MoxHocrb xBa3HnepuoArl-
qecKHx H3MeHeHHr? nOTOKa SMHCCI4H a Hs C nepHoAoM OKOJTO l/7 0p6utanunoro. B
cB-s3H c [ocrIeAHI'lM, s 1980 r. MbI npoAo IIxHJIH Sorouerpruecxue Ha6an Aenus s6Jru-
3H IIVIHHA Hs, OAnaxo, BBHAy HX HeMHOfOrrHCr3HHocrH, )rroqHeHHJ{ B perrreHHe 3TofO
Borrpoca oHH He BHeCJTH. ,Ilaltnefiuue Sorc,r,aerpHqecxl,te u cnexrposoToMerpH_
qecKHe Ha6arc4eHnx p /tnpu npoBeAeHbr HaMH B 1984 n lg85 rr. OHH csqsaHrr c
o6HapyxeHreM H H3yqeHHeM MarHHTHoro noJ'rr n arvoc@epe rpKoro KoM[oHeHTa [3,
4], nossorsroulnM &Ixrror{HTb, 9To :

1) nepeuenHoe no op6ura.rrbHoMy rlrKny Ma-HHrHoe noJre noABepxeHo, oco6enHou Qase cBoero MaKcHMyMa, KBa3HnepHoAHr{(,,cKHMH xo.ne6aHu-srra 3HaquTerbHofi
aMnHTy.qH, Taxxe 6ansxprr\,r x l/Z op1urarbHoro nepuo.(o:

2) crpyxrypa ra3oBbrx noroKoB B recHofr ABoliHofi cHcreMe B lrupu, BHALTMo,
oro6paxaer crpoeHHe MarHl'trHoro noJrJr spxoro KoMnoHeHTa, Tep.qrcqero B€rr{ccrBo;

3) nsueneHxe es$exrunHori Hanp-rxeHHocrH MarHHrHoro 
',o.[r c eaaofi op6]r-

TarrbHoro nepHoAa, no-BHAHMOMy, KOppeJrL'pyer c H3MeHeHHeM r y6nnil Aenpetcl4H
na )" szoo H H3MeHeHr.flMH B KoHrr4Hyil; B ,[lvt prr.

llo xax4ouy H3 oTHx nyHxroB rpe6ooanucb ,.onoJrH,TeJrbHbre HccneAoBaHHfl.
llocxo-rrlxy HaJIHqHe Aenpeccl'rr B KoHTHHyyMe 3Be3Abr na l" 5200 .sBJ1qerc.a BaxHbrM
apryMeHToM B nonb3y cyqecrBoBaHHq MarHr,rrHoro noJr.fl, To npexAe ecero 6rr.rro
NPOBEAEHO H3YqEHHE EC rIEPEMEHHOCTH B 3ABHCHMOCTH OT QASU. HA OCHOBAHHH
a6coarcrHrrx cnexrpoeoroMerpHqecKHx AaHHbrx lg74 u 19g4 rr. [oKa3aHo [5], qro
HsMeHeHHe 3KBHBaJ'reHrHOB unprHbr AenpeccEn aa )" 5200 n cneKrpe B laprr qerKo
xoppeJrHpyeT c HSMeHeHHeM MaTHHTHOTO noJrJd.

34ecu no Ha6nnAeHuqM rxecru ce3oHoB 3a 1g74-lgg5 rr., Mbr npHBoAHM pe-
3y'nbrarbl H3yqeHH.fl a6coaprHoro lroroKa u3JryqeHn.s B 3MHccHH HaA HenpepbrBHbrM
cneKTpoM B ItvtHHH Hs, Ka'K HeKOTOpOTO napaMeTpa, xapaxrepHsylouero npoqecc
NOTCPH BEIIIECTBA,RPKHM KOMNOHEHTOM B BO3MOXHOIi CBg3H C ErO MATHHTHbIM NOJIEM.

Tax xax HcnoJIb3oBaHHa, annapaTypa u MeroAHr(a Ha6anAenufi nogpo6uo onHcaHbrpaHee [1, 2], orverHM ToJIbI(o, qro peryrspHbre y3r(onorrocHbre na6alo4enua noAo6-
HOTO POAA, NPOBOAHMbIE HAMH B TEqCHHE HECKOJIbKHX CEsOHOB,'NOXA3AJIH HCO6XO-
AHMOCTb AOnOJIHHTeJTbHHX peAyKqnft, nrrsranHbrx KaK neroqHofi ycraHoBKor pe_
III€TKH cnexrpoSoroMerpa Ha ueHTp ttrlHvlvt, TaK H HeBocnpoI43BoAHMocrblo rurrprHbr
uuxo4Hofi t\EJwt gns pa3Hbrx ce3oHoB [6]. 3rn peAyKrIHH, ManocyulecrBeHHbre An.s
YqACTKOB HENPCPbIBHOTO CIIEI(TPA, CTAHOB'TC.fl 3AMETHbIMH NPH H3MEPEHHH NOTOKA BJlHIJHtt H Moryr 6blrr sunoaHeHH C noMorrlbro ..'a1tnI.ean1 3Be3Abr-craH4apra. B
AaHHoM cnyqae TaKHMH 3Be3AaMH cJryxrlJtH o,.ilupu n y.Ilupu.

Pelyarraru y3KononocHofi eororr,rerpv, g,Ilrpu cyrr.,,arporu,r", s ra6a. r, rAe Aa.scoorBercrByrorrlHx roJrHaHcKHx 4ar n Qas xpHBofr 6;recxa (ioraacno eQer,,repua [7]) s3-5 xo-rronxax npriBeAeHbt 3HaqeHHs MoHoxpoMaruqecxofi ocBerrleHHocrg Ha rpaHH-
rre seMHori aruocsepu lg E()"). npu sroru E(1,) aupaxeHo n spr/c . cprz, or-HeceHHbrx K
HHrepBaJIy Anull I crr. Aarlnu aoan srr6paHHbrx noroc: 64gg, 6563 n 6637 A, rrr6p6Hbr
noJloc -27'5 A. n e-r u 7-fi xoaoHKax npuBoAqrc.fl H3MepeHHbre 3Har{eHHq ray6vru
JIHHHqI OTHOCHTEJIbHO YPOBH,A HHTEPNOJIHPOBAHHO.O XOHTHHYYMA ANq 3BE3A-CTAH-{aproB: lg E,,^ (6563) - lg E*on, (6563),.s g_}: H g_ri AaHbr pa3HocrH ALgE(},) =
_ 

ls 8",,r(\) - lg Errr,(\) MqxAy cr .Ilnpu x \ rrpur Ar, yqacrKoB HenpepbrBHoro
cnexTpa a6ansr I1,. HsuepeHHbre 3HaqeHur rny6nH ,nnin An, 3Be3A_craHAaproB
noKa3aJrH ylqoBnerBopHTeJrbHylo cxoAHMocrb AJrq ce3oHos lgTg_1gg0 rr., s ro ,p"r,xax na6aloAenns 1985 .. cncre"tarl,tqecKH or HHx orKroHqrorca. Ha cpe4nnn BeJrHqH-Hy ororo orKJroHeHH_a (oKoJro 0,02) n 6sran yneanqeHbt 3Haqe"n" tgn f OiOll a"" BI_yi,noryqeHHbre s 1985 r. B 4-r KOJTOHKe ra6a. I AaHbr elH peAyrrHpoBaHHbre sHaqeHHr. B
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'la6,ruqa 1

JD Oa3a

lsEO)

l

E(6563)tc;-
Dcont

AIcEO)
E(It)x
xl0-11

1"64 8 8 1"6563 ),6631 crl-yr ^{Lyr 1.6488 )\6637

1
a 3 4 5 6 7 8 9 10

2443000 +

622,4'71
643,442
668,463
610,4r3
672,428
68 4,3 83
693,39r
691 ,314
702,37I
103,365
8 1 5,210
817,1 80
821,190
826,1 90
835,165
850,1 53

852,156

2444000+
t51,209
152,20t
161 ,215
162,189
164,216
168,222
t'l3,208
115,261
1e) ))<
186,170
188,195
1 89,1 94
196,244
3 87,508
390,424
410,410
41 1,383
412,38t\
4t3,382
414,312
415,385
4t 6,363
417,391
418,354
420,368
421 ,368
437,311
501 ,290
52t,211
523,255
525.208

110

0,029 -2,293
0,652 -1 ,991
0,582 -2,053
o,'135 -1 ,966
0,890 -2,018
0,815 -1,982
0,51 1 -2,148
0,814 -1,989
0,206 -1,980
0,282 -t,982
0,929 -2,1'17
0,081 -2,t29
0,391 -2,018
0,77 8 -1 ,949
0,412 -2,111
0,630 -r,912
0,186 -1,951

0,899 -2,092
0,976 -2,285
0,613 -1 ,964
0,'14'l -l ,948
0,905 -2,095
0,2r5 -1,959
0,600 -2,023
0,159 -1,972
0,291 -2,004
0,602 -2,014
0,7 59 -1 ,956
0,836 -l,986
0,3 8 1 -2.031
0,112 -1,963
0,397 -2,026
0,942 -2,213
0,018 -2,261
0,095 -2,065
0 ,t7 2 -1 ,963
0,249 -r ,966
0,321 -1 ,995
0,403 -2,043
0,482 -2,135
0,556 -2,068
0,712 -1 ,954
0,789 -1,912
n r\1, -', )11

o,432 -2,105
0,508 -2,142
0,666 -1,991
0,817 -1 ,981

-1,929 -2,331
-1,'119 -2,025
-1,857 -2,086
-1,809 -2,002
-r,87 4 *2,106

-1,811 -2,026
- 1 ,899 -2,16'l
-1,193 -2,0r1
- 1 ,802 -2,009
-1,814 -2,008
-1,854 -Z,t1Z
-1,831 -2,118
-i,800 -2,052
-1,762 -1,980
-1,834 -2,134
-1,7 48 -2,000
-t,741 -1,989

-1,830 -2,119
-1,920 -2,308
-1,780 -1,991
-1 ,15'1 -1 ,97 6

-t,852 -2,125
- 1,790 -t ,994

-1,810 -2,o49
-1 ,7 84 -1 ,999

-t,832 -2,033
-r,7 97 -2,047
-1 ,',]56 -1 ,981

-1,7 86 -2,029
-1,878 -2,071
-1,785 -1,991
-1,817 -2,055
-1,89'l -2,240
-1,904 --2,29 4

-i,83 1 -2,101
-t,'l'15 -1,996
-1,775 -1,995
-1,195 -2,030
-1,820 -2,010
-1,868 *2,160

-1,827 -2,106
-1,144 -1 ,99 1

-1,'7 64 -2,000
-1,922 -2,303
-1,856 *2,138

- 1 ,867 -2,165
-t ,1 56 *2,029

-1,745 -2,014

0,164 0,106 1,269 r,267 188

0,164 0,121 1,261 1,273 189

0,156 0,123 1,255 1,264 148

0,169 0,127 1,2'13 1,276 142

0,i69 0,116 1,2'12 1,274 145

0,155 0,125 1,2'7 1 1,262 152

0,165 0,118 1,261 1,281 156

0,121 1,290 1,276 170

0,1 65 o ,122 | ,262 t ,269 1 55

0,17 0 0,125 | ,266 1 ,268 r43
0,166 0,117 1,266 1,260 201

0,163 0,120 1,261 1,2'14 199

o,t6'7 0,12i 1,268 1,272 182

o ,157 o ,120 1 ,261 1 ,267 117

0,1'13 0,113 1,260 1,285 196

o ,t67 o ,124 | ,269 1 ,212 207

0,18i 0,113 1,21 4 1,2'16 205

0,170 0,1 16

0,166 0,1 14

0,162 0,12'l
0,164 0,1 14

o,t'16 0,127
0,163 0,1 18

0,164 0,105
0,161 0,1 15

0,156 0,1 i5
0,175 0,111
0,166 0,1 19

0,163 0,1 15

0,152 0,114
0,118

0,171 0,1 19

0,166 0,120
0,164 0,108
0,164 0,1 14

0,170 0 ,123
0,165 0,1 14

0,166 0,122
0,171 0,116
0,170 0,120
0,1 68 0,125
0,173 0,1 18

0,t72 0,12'l
0,160 0,112
0,1 68 0,12r
0,167 0,123
0,165 0,1 14

0,163 0,1 1 i

191

1,217 1,2611 192
r,269 1,27 4 167

t,212 1,273 181

1,280 1,281 113

t,27 4 1,212 t55
1,280 1,269 135

1,281 1,214 168

t,279 1,215 141

1,283 1,217 182

t,216 1,215 188

1 ,281 1,268 1 80
123
16i

t,219 1,283 169

1,280 1,2'19 18.5

1,295 1,282 198

1.282 1,280 119

1,284 1,288 114
.t ,282 I ,28 8 114
t,219 1,219 153

| ,283 1 ,285 115

1,281 1,277 l1"l
1,280 1,285 184

1,281 1,283 203
t,278 1,283 190

1,280 1,284 187

1,265 1,272 115

1,2'10 1,276 1U0

1 ,210 | ,269 214
r,276 1,2'13 220



Ta6luqal (oronvaHne)

1 2 J 4 5 6 7 8 9 10

526.215 0.895 -2.015
529 ,241 0,tZ9 _2,031

530,199 0,203 -1,978
53t,t92 0,280 -1.986
533,194 0,434 -2,110
54t,212 0,054 -2,185

-1,812 -2,109
-t;7 96 -2,066
-1,772 -2,009
-1.191 -2,015
- 1,879 -2,140
-1 ,87 6 -2,211

-1,9tt I -2,328
-1,978 -2,323
-1,883 -2,092
-1,858 -2,033
-1,805 -t,993
-1,813 -1,990
-t,954 -2,302
-1,869 -2,088
-t,832 -2,022
-t,868 -2,034
-1,875 -2,100
-1,830 -1,983
-1,935 -2,169
-1,866 -2,065
-1,867 -2,07 0

-1,834 -2,055*t,864 -2,063
-1 ,832 -2,015
-1 ,817 -2,085
-1,948 -2,294
-1,833 -2,023
-t,823 -2,042
-1,772 -1,981

0,17't 0,119
0,157 0,1 15

0,t7 6 0,123
0,16'7 0,116

0,161 0,1 17

0,t72 0,111

0,1 45

0,1 50
0,148
0,141
0,1 50
0,t47
0,1 45
0,1 49
0,14 8

0,142
0,147
o,147
0,1 50
0,1 46
0,1 46
0,144
0,141
0,1 50
0,14 1

0,148
0,1 43

0,i48
0,147

t,275 r,276 201
1,265 |,265 t94
r,277 1,280 185

1,272 1,218 170

1,266 1 ,271 t57
|,218 t,27 4 192

r67
168
150
135

165

154
180

156
156

t29
159
134
t43
149
150
175
149
148
149
182
154
176
191

2446000+
247 ,429 0,963
248,350 0,034
255 ,391 0,519
256,386 0,655
251 ,319 0J32
258,339 0,806
261,338 0,039
262,403 0,121
263 ,333 0, t 92
265,357 0,349
268,336 0,580
277.308 0,273
280,3 19 0,506
285,343 0,894
292,27 4 0,429
294,263 0,583
301 ,259 0,124
302 ,?.50 0,20 I
305 ,252 0,433
312,281 0,976
330,29 | 0,369
346,214 0,599
341 .201 0.61 5

-2,300
-2,294
-2,0'76
-2,001
-r,973
-t,967
-2,281
-2,056
-2,001
-2,011
-2,07 5

-r,964
-2,145
-2,041
-2,045
-2,029
-2,038
-t,984
-2,05 8

-2,276
-r,998
-2,017
-1,957

l0-fi xolonxe npHBeAeHbr raKxe peAyrlnpoBaHHbre K cHcreMe 1978-1980 rr. 3HaqeHHri
nOTOKa B .IIHHHH Hs CrCreusr B .flnpur r apr,/C . CMz, paCCqHTaHHbre Ha ruHpHHy nOJrOCbr

27,s A"

A6coaprHafl KanH6poBKa AIrr. B "Ilnprr BbrnoJrHeHa c noMorrlbr,o AaHHbrx o pacnpe-
AeJIeHHH 3HeprHH B CneKTpe 0, "Ilhpbr [8], npeacraBJrflK]rrlHx co6ofi cpeAHee H3
pe3ynbraroa xaln6ponox [9-111, B To BpeMfl KaK paHee [,2] r,aul npHMeH.flJrH
xaar6ponxy [l21. H3lreHr4suIascn xanu1poBKa nepBHr{Horo craHAapra c[ .[Hpbt,
6oauunfi o6rer',r Ha6nl,oAarenbHoro MarepraJra, a raKxe 6onee roqHbrru yqer KpHBofi
cneKTp;IJIbHOfi uyacrenTeJ[bHocTH npHMeHeHHofi annapaTypbr, HecKorrbKo H3MeHH"[H
3HaqeHH-q MoHoxpoMarnqecxori ocBeuleHnocrH B xoHTHHyyMe v Alfl y,rlupbr no
cpaBHeHHlo c onpeAeneHHbrMH HaMH paHee [21. Tenept oHH raxoBbr, lgE (6488) = -1,945
ulgE(6637)=-1,912. llpnnarrre xe 3HaqeHHs Arn o/lupur: lgE(6a88) =4,671,1gE
(6537) = 4,697.

Kpoue y3KononocHofi $oroverpxH, B 1984-1985 rr. 6urn nonyr{eHH raKxe H

KpHBHe pacnpeAeneHn, aHeprHH B cneKrpe B .rlnpu B Auana3oHe ?Ct lZOa-Zzzs AA. B

1985 r. SorouerpnqecKne r cnexrpo$oroMerpHqecKHe Ha6npAerlr.r' BbrnoJ,rH.ErrHcb
npaKTHqecxH oAHoBpeMeHHo, B oAHH H Te xe Hoqrr. 3ro ,qaJro Bo3MoxHocrb lF,agnu
xorS$uqneHTbt cB-s3l,t MexAy 3Har.reHH.aMH noroKa H3JryqeHH.E B 3MHccHoHttorl Jllar;z,vi
1y'61, Onpe4e.rleHHblMH KaK H3 y3KOnOnOCHsrx na6anAeruuil, rax H H3 H3Mepennfi Cxa-
HorpaMM. Cnexrpo@oroMerpuqecKre 3HaqeHH.s, npHBeAeHHbre B cHcreMy y3Korro-
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Ta6 r u qa 2

2442000+
210,415
211,460
212,472
2t6,431
218,454
226,386
235,37 5

344,219
367,186
368,181
37 t,r95

2445000+
914,329
915,334
93 8,33 5

942,334

943,263
944,292
945,37 5

946,262
94'l ,272

0,860
0,941
0,019
0,325
0,482
0,095
0,790
0,204
0,980
0,057
0,290

0,213
0,29t
0,069
0,37 8

0,45 0
0,53 0

0,613
0,682
0,760

948,284
949,284
950,315
95r,27 |

2446,000+
241,419
248,336
255,384
256,313
257,367
258,325
261,324
262,391
263,391
265,351
280,302
285,381

292,364
325,262
329,285
336,258

0,83 8

0,916
0,995
0,069

0,962
0,03 3

0,57 8

0,654
0,13r
0,805
0,037
0,120
0,197
0,3 49
0,504
0,897

0,436
0,9 80

0,291
0,83 0

190

r61
2C1

168

t'l5
160
162
156
115
r52
1?8
t62
155
133
132
i50

t44
172
142
160

161

t42
155
t27
165

142
t76
154
185
177
150

134
116
165
158

l6l
150
165
169
184

nocHgrt $OrOyerpnn 1978-1980 rr., 4aHu B rperbefi KoJIoHKe Ta6n 2, KoTopylo

MoxHo cr.ruTarb raKxe xypHanoM a6corrorHbrx cneKTpo0oroMerpnqecKHx Ha6JIm-

AeHufi p ,nrapu B rtrlrttt Hsu' 1974' 1984 n 1985 rr.
KpHBHe pacnpeAeneHl4fl 3HeprHH B creKrpe p Ilnpu B BHAe 3HaqeHHft lg E(1")'

BbrpaxeHHbrx B opr/c . cMz, c uaroM 25 A sanracaHbl Ha MarHHTHylo JIeHTy B Bblt{H-

CJTHTeJTbHOM qeHTpe KpuuCxOfi O6CepaarOp]|,l1-, rAe TOTOBHTCfl HOBas BepCH'E CneK-

rpoQoMerpHr{ecKoro KaraJlora 3BesA [ 1 31.' 
Airrnue ra 6t. I n 2 uoryr cJryxprb HcxoAHbtM MarepH;uloM F,nfl aHatusa. Ha puc' 1

roKa3irHa Kpl.rBafl 6aeCxa , Arrn" BoJIHbl I e+g$ A, unoecre C "noKa3aren€M Ils€ra" CI =

= lg E (6637) - lg E (6488), a B HHxHeItr qacrH pHcyHKa npHBeAeHbI 3HaqeHHt E (Hs) t
3;IBHCHMOCTH OT Oa3bI Op6HTaIbHOrO nepHOAa. Kprlnal 6leCxa HeCKOJIbKO aCCH-

M€TpHHHit: nepBbll? MaKCHMyM HSMHOTO 3aHHxeH nO CpaBHeHHIO C MaKCHMyMOM BO

BTopofi KBaApaType, B Koropofi cHcTeMa, nO-BHAhMoMy, 6onee r6p11qa. Cxaa-

AbrBaeTCfl B[eI{aTJteHHe, qTO HMeeTCq He66Jrblrl9e pa3nnI{He YexAy Ha6TIPAeHHnMH

1984-1985 u 1978-1980 rr.
Eoaee HHTepeCHa 3aBHCHMOcrv E (Hg) or Sa3bl Op6HraIbHoro nepltoAa' OxasaaOcl,

I{TO MHHHMA'bHOE H MAKCHMAIbHOE 3HAqCHHE NOTOKA I't3IYqEHrtg O IIUts,UU Hg

CABT4HyTbI OTHOCHT9JIbHO O6OH1 MaKCHMyMOB H MHHHMyMOB KpHBOIi 6aeCxa s CO-

orBeTCTBytOr $aSau 3xcTpeManbHblx sHaqeHnfi sSQexruBHOIl Hanp'flxeHHoCTH Mar-

HHTHOTO noJIfl I3]. Qaxr storo coBtaILe]Hvtfl HeO6XOAHMO HCCneAOBarb 6oJlee

no4po6Ho.
B sepxnefi qacTH puc. ?. npeAcTaBJIeHO H3MeHeHHe sQoeKTHBHofi Hanp.ExeHHOcrH

MaTHHTHOTO nOJIq Ha nOBepxHOCTH tpKOrO KOMnOHeHTa, paCCqHTaHHOfi H3 I't3Me-
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PHc. l. norox H3JIyqeHH, B y3kor noroce xa l" 64884 {BBepxy), noxa3areJrb 6aecxa CI =le E (6631) = E
(6488) ta IIeHTpe) H norox H3nyqeHHe B 3MHccHoHHofl ;ruxlrn Ho cncreuu p .Ilxpu (BHH3y) B 3aBHcHMocrH
or op6uraartrofi Qasu. 6oree xpynxHe 3HaqxH - 3HaqeHHr, cH.sr6re co cxaHorpaMM

pennE 3eeMaHoBcKHx cneKTporpaMM, noJryqeHHbrx na 6 M reJrecKone s 1980-1988
rr., T.e. 60nee roqHo, r{eM B [3], rae npHBeAeHbr pe3ynbrarbr rasuepenufi no
na6aloAena.sr',r 1980-1984 rr. cnaouHor? anxnefi AaHa KpHBa.s, annpoKcrrMHpyrorqaq
Ha6arcAateabHble AaHHbte rpHroHoMerpHqecKHMn QyHxqnerraH (noryrreHHaq s CAO AH
cccP no nporpaMMe .[e6eAeea B.H.). cpeAHee sHar{eHue sssexrunnoE HanpexeH-
HOCTH MaTHHTHO|O noJr.s COCraBJreer g" = (-l 198 + 32) rc, noJryaMnnHryAa KpHBofi -1= (475 + 51) I-c. Bn4 xpnaoft - cHHycouAarbHbrrl, r{ro cBuAereJrbcrByer o AHnoJrb-
HoM xapaxrepe MarHHTHoro noJrfl. MaxcurrralsHoe 3HaqeHAe noJr9. orpHuarerrrHofi
noJltpHocrH c AocraroqHor creneHbp ror{HocrH coorBercrByer Oa3e 0,855 P (r{ro

: ; .L1 rr;l;dP" -a?.*i-'$6 : . A^-xo d,r?
',oX* x + x

+

o o o-l-or .' -l- + A^.-
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pxo, Z. H3MeHeHHe rotDexTrrBHofi HanpsxeHHocT[ MarHrTHoro noJlt ft c op6xra.ntHofi Oa3ofi (BB€pxy),

noror H3ryrre61, B oMHcrrr H4, ]cpeflxe]rxHfi MeroAoM croJrbstqero cpeAtero (Toqxr r xpHBa, E, (B

qegTpe), ero cptaxexxar E6.xpHBa, r H3Me}IeHHe c 043ofi orHoEeHHfi lHaqeHHR EflEglBti,ulll

npoHnnrccTpEpoBaHo na puc.? BBepxy yBeI[r{eHHblM aDparMeHToM KpHBoIa), MHHU-

MarrbHoe - SaSe 0,355 P. 3rO 3naqnr, r{ro HanpaBJIeHHe npoexIIHH ocH AHnoJITI

MarHuTHoro noJlt Ha ,)rr{ 3peHHf, (HarpaBleHne 0,355 P -+ 0,855 P) orxloneHo no
no3HTIHOHHOMy yrny oT ttttnYtht qeHTpoB ABof,HoF cHcTeMbI (HanpaBJIeHne 0,5 P -+
-+ 1,0P) Ha l/7 P (cM. puc. 3). Oruernr'r, qTo B $asax, cooTBeTcrBylotrIHx MaKcBMytvly
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,y'o,aa r

Pxc. 3. CxeMarHrlecxa, MoAeJrb cHcreMH p ltxpu
G - no.noxexxe qeHTpa Macc. CTperxaMH B rleHTpax Bg- x As-xoMnoHeHToB noxa3aHo HanpaBJreHre Hx

op6xra.nuxoro ABHxeHHs. H- Ha[paBreHxe ocu Atl.nona MarHHTHoro norc cpxoro xoMnoHeHTa. yTor-
qeHHeM Ha allcxe HaMeqeHo noJroxeHHe ropgqero n.ETHa, xpHBbrMH cTpeJrxaMH - c[cTeMa ra3oBbrx
noroxoB. BHe[IHHfi BorHllcrHfi xpyr - 3aB[cHMocrb or no3HrIHoHHoro yrJla xad;rpAexns orHoEeHHr.r
EplEg,^in r4e E6',.in noxa3aH ToHTHM xpyroM BHyrpH BoJrHrcroro (cM. Texcr). OTMeqeHH Tarxe
xapaxrepHHe Qa36I B H3MeHeHHH EC-xpHBon, a B Qa3e 0,44P urrprxoM BHAereHo ocHoBaHHe rop6a (pHc. 2)

noJU{, c raKr.rM xe xapaKTepHbrM BpeMeHeM H3MeHeHHr xOpOrUO 3aMeTHa nepe-
MeHHocrb aMnnHTyAHbrx 3HaqeHHE norq orHocnTeJrbHo ycpeAHeHHoF cnloluHofi
r(pHBori. OHa arrgeaeHa Ha pHc. 2 anepxy, ToH(ofi rrrrpHxoBorl ny.rlvefr.

Ha pnc. 2 r qenrpe cnJrorxHofi nHHHert (g 6oaee yAo6HoM Macura6e) HaHeceHa 3aBH -
cHMocrb E (Ho) or 0a3bl, npoxoArulefr qepe3 Tot{k}.t, ycpeAHeHHbte MeroAoM cKoJIb-

3qrrlero cpeAHero no HHTepBa-rry 0,07 P c uarou 0,01 P - o6o3Haqeaaan Ey1 Cpe4nrn
ourn6xa rorlxn o = 0,03.10-8 g/cv2.c. Paccvarpunaq ycpeAHeHHylo saBHcr4M ocru E11 or
Qasu, nr.r4nM, r.rro xoA ee coorBercrByer t,l3MeHeHrrc c Qasofi BeltHrlrHbt Hanpq-
xeHHocTr4 MaTHHTHOTO [OJrr: ]3KHfi MHHHMyM IOTOKa B H61 COBniAaer no Qa:e c
MHHHMyMOM noJr.s, a uupOxuE MaKcHMyM H3JIyqeHHq R /:lvrts.Llhl H61 COOrnOCHTc.fl c

Qa3orl MaxcHMyMa MarHHTHoro nor.E. IIoroK H3JryqeHr4r B 3Mr4ccril4 H61 u3uen-aerc.n a

1,3 pasa, KpoMe roro, Ha xpunofr ycpeAHeHHofi 3agncl4l',IocrnEgor Qasu verxo BHAHbI

MeJrKHe KoJre6aHH, Be.rIHr{HH En. Ho ec.rrn B MaKcHMyMe 3Tofi KpHBofi oHH Hese.n}.!xH H

HecKoJrbKo HanoMuHarcr xoae6aHr.s MarHHTHoro nor.q B ero MaKcHMyMe, To cH.IIbHo
BbrAerrrroqaece AeraJ:tb B HHTepBane 0,37P - 0,51 P npunogur x qsHofi acHMMerpHH

3aBncHMocru E (Hs.) or Qassr B Mr.rHHMyMe groi KpHBotr.

O6u{cneH}.re npHpoAbr ,qononHnTelunoft 3MHccl4H, npHxoAqtqehcs, aa $asu0,37'
'P - 0,51 P, rro-BUAHMoMy, cB.EsaHo c norepefi BeuecrBil rpxl4M l(oMnoHeHToM H

npoqeccoM efo neperioca, K MeHee qpkoMy, no 6oaee r.ExeJroMy KoMnoHeHTy.

115



Bcnousnu npu groM, qro nepeMeHHa, cocraBJrslriolafl nonflpH3arluu B,IIrpur HMeer
MHHHMyM n $ase oxoJro 0,47 P n o6pasyercs, cor.naeHo [14], n peryrbrare pacce.EHns
Ha cno6o4Hrrx SneKTpoHax 3JrJrHncouAalrbHoro ra3oBoro AHcKa, 6olruag ocl
Koroporo no no3HrrloHHoMy yrny na6.nrcAenus coBna,(aer c ocbro AutoJrfl
MarHHTHoro nola. IIpuneAeM TaKxe Hexoropbre pe3yJrbrarbr o6napyxeHHfl A Hccne-
AoBaHHr{ [l5] 6ucrpofi nepeMeHHocru cneKrpa B.flnprr s o6aacrr 1161, ]craHoBreHHofi
c [oMorrlbrc AHcceKTopHoro cfleKTpo$orouerpa Ha 6-M TeJrecKone (BpeMfl HaKorr-
reHHfl cneKTpa cocraBJrrJro l0 c). B qacrHocrn, TaM cAeJraH BbrBoA, qro nepe-
MEHHOCTb nOTOKA H3IyI{EHH.fl XAX B 3MHCCHOHHOM ill/,KE TYIHvlu Hg,TAX H B 6NH3XHX

yqacrxax mnpoxoli gMHccHoHHofi noA.rroxxl.r cHJrbHo &tBHcHT or Qasu, npxqeM MaK-
CHMyM nepeMeHHOCru na6arcAaeTcj{ B SaSax nepe4 BropHqHbrM MHHI,MyMoM r xpraeoli
6aecxa oxoJro 0,5 P. 3ra aKrvle'al o6lacrl He oqeHb 6o.nsnrxx pasMepoB (AP = 0,15 P)
EHTepnperupyerc, xax o6.nacru JroKaJrH3arrHH HenocpeAcrBeHHoro yAapa rasosrr)i
crpyfi B .qHcK, oxBarbrBaprrlnx caa6rrfi KoM[orreHr, c o6pasoaaHneM nqrHa. Ecnu
yqecrb, r{ro Aerarb na xpnaoi E (Hd a Qasax 0,37 P - ,051 P cosnaAaer c JroKa-

nnsauuefi axrusHor? o6lacrn rrna n.ETHa, pe3oHHo npeAnonoxuTb, r{To Ao6aeo.{Hrtft
norox H3ryqeHuq B 3MI4ccHH ,F1 61 nosnuxael HMeHHo r.aA ntrHoM.
3ruNa, no-eHAHMoMy, Bbr3BaHa H acHMMerpnr xprnofi nonspH3arlux [14] ornocvreJrb-
Ho Sasu BTopHqHoro MHHHMyMa. Y.{HrrrBas BbrrrrecKa3aHHoe, Mbr npoBerrx cHMMer-

pnr{Ho orHocHreJrbHo MHHHMyMa noroKa H3ryqeHr-c E (H0.) crnaxeHH)[o E"-xpnayto-
rrrrpnxoBaJ{ xpnBar Ha pHc. 2 a qeHrpe. PalAelua ycpeAHeHHbIe 3nauenu.a E, na

AaHHbre E"-xpunofi, Ha pnc. Z, envtzy, BHAHM HeKHfi rop6, cnu4ere.rlbcrBytolqrfi, qro
MaxcnMarrbHufi go6anouHHr BKnaA B 3MHccHlo Ho, npr.rxoAsulufics, na Sasu 0,39P -
0,49P, cocraBJr.qer npuMepHo AeBqr)Do Aoap o6ulero noroKa. @a3H (0,37-0,51) P on-
peAeJrnor rpaHuqbr BHAHMoCTH nrrHa, ueHTp ero JIoxanH3auHH coorBercrByer Qase
0,44 P.3ror rop6 HJrH yBeJrHqeHHe aMnccrvt B JTAHwA Ho, aadnnpaeMoe B cHcreMe

nepeA BTopHr{HHM MHHHMyMoM,Hcqesaer cpa3y xe n Sase 0,51 P, KorAa rpxru 89-
KOMnOHeHTOM 3arMeBaerc' npOCTpaHCTBO C HOHI{goeaHHblM BOAOpOAOM HaA n.srHOM
Ha AHcKe (cM. pnc. 3).

llocrpoenne cuaxeHHofi E"-xpunoli [o3BoJrHJro o6parrrr BHHMaHHe errle Ha oAHH
HHTepecHbrf @axr. Hr puc. ? (B qeHTpe) BHAHo, qro 3Ta KpHBa-s He cHHycoHAanbtra.
Ilponegev ropn3oHrarrrHofi rurprxoBofi JrHHHefi cpeAHnn ocl E"-xprnofi TaK, .{ro6rt

nnoulaAb MexAy 3ToE ,HHHeil u E"-xpuaofi s vaxcnM)rMe H MHHHMyMe H3nyqeHHq

6uan pasnu. @asu nepecer{eHH a E"-xpusoit co cpe4Hefi ocbrc}, a HMeHHo 0,14 P,0.57 P
n l,l4P, orpanuvuBarcr HHrepBaJrbr BpeMeHH MxHHMyva - AP (min) u MaKcEMyMa -
AP (max) noroxa EsJryqeHHr{ E (il"). oxasaaocr, qro orHorrreHue

M(min)/M(max)= (0,57 P -0,14 P)lO,r P-0,57 P)=314

coornercriyer orHouennn PIP*=3l4,rae P - op6r.rrarbHHfi nepnoA p ltupu a P, -
nepnoA oceBoro BparrleHrs spKoro B9-xovnoneHTa, onpeAereHHbrrl no JTHHH.aM

norJrorrleHn.s ero aruoctpepu [41. Qngnqecxni cMHcJr aroro Qaxra HerceH, oAHaKo
AJrfl cHcreMu B ltupu HaKanJrrBaerc.fl Bce 6oarure AaHHbrx o pe3oHaHcHbrx rBJreHHqx,
Ha[pHMep, HeoAHoKparHo ynoMnHaeMas Bbrrrle KBit3lrnepHoAut{Hocrb B l/7 op6u-
TaJrbHoro nepHoAa (oHa qyBcrByercfl H Ha prrc. 2, nnnsy, orMeqeHo crpenKaMH), B

ocHoBe Koropbtx Moxer JTexarb AaHHoe coorHorrreHHe. B ce.flsla c reM, r{To KBa-

3nnepHoAnr.rHocrb s l/7 op6raraarnoro nepHoAa sa@nxcrponaHa KaK no AaHHbIM
a6corlorHori Qorouerpnu B Ho, TaK H npH H3yqeHHH MarHHTHoro noJIJ{, T.e. oHa co-
orHocHrc, c arrvroc@epofi ,pKoro KoMnoHeHTa, 6uao npelnoxeHo 14, 161, qro 3TH

KBa3HnepHoAHqecKHe npoqeccbr Bo3rrHKaror H3-3a acHHxpoHH3Ma ,pxoro KoMnoHeH-
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Ta, no-BHAHMOMy, KaK CJIeACTBHe pe3OHaHCHbIx KO.[e6AH11,r4 rlql'1,nLIBHOTO xapaKTepa.
Mrr npoeear4 r{acrorHbrfr aHa.[H3 AaHHbrx E (H ) ra6a. I u 2, o4naxo rrs-3a He6oatuofi
crarHcrHllecxorl nu6opxll x 6ollutoll cKnaxHocru Bo BpeMeHH Haurnx na6ln4enrft,
oH He Aan oAHo3HaqHOrO OTBeTa.

Ha pnc. 3 noxasana MoAeJrb cncreMbr B ,rlr.lpsr, a xoropofi MeHee MaccxBHbui,
Tep-EtoxlHfi BeUIeCTBO npxuit Bg-xovnoHeHT 3a[orH.Eer noJrocrb poua, a BoKpyf
cna6oro A5-xounoHeura o6paaoaaH y[nouleHHbrfi ra3oBbrri Auox c rop-aqHM r.rrrHoM
Ha HeM, O6pasoaannbrM yAapoM ra3oBbrx noroxoB t4, 151, - xapaKTepHbtri [o3H-
qraonHrri yroa Ha6nroAeHu9 n.ETHa oTMeqeH n Sase 0,44 p. B noaapHrrx KoopAHHarax,
cl{eHrpHpoBaHHbtx x B9-xounoHeHry, BorHHcTofi tunuefr AaHa 3aBHcn uocrr,Ellf E",^1,
or sasrr, npHqeM orHocHTeJrbHofi e4XHUrlbr npHHr{T floroK E",-i, s MHHHMyMe E"-XpU-
sofi - Saeu 0,36 P (pHc. 2). 3ror He3aBHcHMbrfi or nosrqroHHoro yraa Ha6lnAeHHq
cHcreMbl rlorox HsryqeHHs B ItHHt4H H,r, npunnuaeMHrtr B nepBoM npn6araxeHHH lp1-
HaAJIeXalqHM CHCTeMe B I{eJIOM, MO){(HO CqHTaTb HeKOTOpbTM nocTorHHbtM ypoBHeM B
3MHCCHH, TAK qTO PA3HHIIA B PA,qHYCAX MEXAY BO.IIHHCTOfi NHHbCh H KPY|OM E"rNiN B
onpeAeJreHHoM IO3HTTHOHHOM ylne coorBercrByer AodasoqHorr,ry BKnaAy, BHOCH-
MoMy B SMIlccHlo ^F1o cucreruut HcrexamrrluM BeulecrBoM H3 rpKoro xoMnoHeHTa. Cae-
AOBareJrbHo, 3To HekOTOpOe npHparrleHHe 3MHCCHH e Ho, xoropoe oopMHpyercrd
e6ausu ,pKoro KoMnoHeHTa. Ec.un BeulecrBo Bg-xovrroHeHTa yxoAHT, HanpnMep, noA
AEfrCTBHEM 3BC3AHOIO BETPA N QASC MAKCHMYMA MA|HHTHOTO IIOJI.E, TO, ABHrA-flCbBAOrrb ero cHJroBbtx J\HHHrt, Sarla6aolllHxc.s B cropony caa6oro KoMnoHeHTa, H
co3AaBafl BeepHyro cHcreMy rasoBbrx noroKoB x caa6ovy KoMnoHeHTy, oHo 6yaer
HaKoulHBarucq Hau6onee npaBAonoAo6no B o6nacrH nrrHa Ha AHcKe.3Aecl xe 3To
HaKon-[el'lHe yBenHqHBaeTC.E H3-3:t npqMoro nepeHoca BerrIecTB:I rrepe3 BHyrpeHHroro
Tor.rKy larpaHxa, co3AaBaq pe3epByap c BerrlecrBoM, xoropoe,qo6asoqHo ,!ay.rae, a
JtvlHrt[ Ho {cu' puc. ?, nHnsy). ,{euxeHxeu Ber.qecrBa BAoJrb cHJ'roBbrx JrrrHuil Mar-
HhrHoro norq MoxHo o6l.scHrrb H nocrynlleHxe BerrlecrBa B parzoH Toqxr,t ,rlarpanxa
n SpoHre nepeA B9-xor,anouenrov.

EcrecrseHHo, qro B cnyqae p ft,rpsr y6eranne BerrlecrBa ts B9_xorqnoHeHTa
BO3MOXHO KAK BCNEACTBHE 3BE3AHOTO BETPA, TAK H BC.IIEACTBHE 3ANOJIHEHHq HM
noJrocrH Poua. oAnaKo, no cyulecTBy, pa6o-raer MexaHUsM 3Be3AHO;O Berpa 1171, rax
r(aK no Mepe 3anonHeHH-fl 3Be3.qOE norocrH poua, snes4nufi aerep Bo3MoXeH npH BCe
6oaee HH3KHX cKopocr.sx. H ectu BHaqaJre ABHxeHUe ra3a npo,cxoA,T nepneH-
AHxyJrspHo noBepxHocrH KoMnoHeHTa, Teprmu{ero Ber{ecrBo, To B AanbHefirrreM
OCHOBHOII NOTOK BEIIIECTBA QOPrr,rrrPYCTC' BAOJIT! TIUHYIU, COEAHH.EK}I{Er IIEHTPH 3BC3A,
o4Haxo, KaK BHAHO H3 pHc. 2, uarxnrHoe noJre Brilfler Ha HcTeqeHHe BerrlecrBa, cyule-
CTBeHHO ycnnHBar ero BAoJrb HanpaBJreHH.g MaKCHMyMa rIOJr.s.

B 3axa0qenHe cJleAyer BbIAeJIHTb Hoerrfi, ocHoBHor pe3ynbrar 3THx HccneAo-
saHufi: saxr cr.rnxpoHHotr nepeMeHHOCru C Qasofi op6nraarHoro nepHoAa 3s-
sexruanofi HanprxeHHocrH MarHHTHoro nors v1 a6colprnoro noroKa H3Jryr{eHH, B
SMHccHll JTts,ts.HH Ho. C yveroM AaHHbtx o roM, r{To crpyr(Typa ra3oBbrx noroKoB oro6-paxaer crpoeHHe MaTHHTHOTO nor.q ,rpKoro r(oMnoHeHTa, Tep.apuero seu{ecrso [4],
3TOT pe3ynbrar - BaxHbrr? Qaxrop B norrb3y )rrBepxAeHrq, qro MarHr,rrHoe noJre
BHOCHT Oulyruuurfi BKJTaA B 3Heprerr4r(y v, AH:HAlr'i/,Ky npoqecca [orepH H nepeHoca
Berrlecrm s recHoft ABoEHofi cHcreMe p lupu.

Anroprr 6naro4apnrr Eypnaruerofi 6.A., "Ilosxofr M.H. 3a noMorrlb a o6pa6orxe
ua6anAeHnfi u "[e6e4eay B.H., aro6esHo npe/qocraB,BrrreMy nporpaMMy annpoxc,Ma-qur na6aroAareJrbHbrx AaHHbrx.
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yAK 524.33E 3

CIMB}IOTIIIECKAfl 3ATMEHHO.IEPEMEHHA' CICYG.
PE3YJIbTATbI UBV IT UBVRI OOTOMETPIIIECK}IX HABJIIOAEHI{IT

B 1973-1988 rr.

T.C. Benrxnna

Itpegcraaleru Oororrerrprqecxre xa6.nplexxn CICyg, BHnoJrHexHHe B KpHMcxofi acrpooroHqecxofi
o6cepsaropnr B 1973-t96E roAax. [IoxaSaHo, qro nocre axrrBxoro cocrorrxr, HaqaBreroc, B lg7l r. x
ggpeAHHe l9E0-x nepeuenxar 'ycnoxorracl'. npoB€AeHo conocraBJrenre tDoroMerprrrecroro noBeAeHH,
ur LYg r axrrBHoM x cnoxofiHoM cocrorHHrx.

SYMBIONIC ECLIPSING VARIABLE STAR CI CYG. THE RESULTS OFUBV AND UBVRI
PIIOTOMETRIC OBSERVATIONS OVER 19?3-I9EE., by T.S. Belyakina. The results of
photoelectric observations of CI Cyg carried out at the Crimean Astrophysical Observatory over the years
1973-1988 arc reported. It has been shown that ro the middle of $e eighties the variable has "calmed down"
after the active stage staned in 197.1. The photometric behaviour of CI Cyg in the active stage and quiet o4e
has been compared.

Bnegenne

B nacrosqee BpeMs CI Cyg fln.rrf,ercf, oAHof, r,ts Han6one€ Hsyqgsnslx cHM6norH-
qecKHx 3Be3A. HAMeHeHn.' ee 6necKa npocnexeHbr c xoHqa npoEnoro BeKa H Ao Hac-
roinqero BpeMeHH. Ec:t n cflelffparbHbre HadnroAeHHr. noApo6nue o6sopbr nHTepa-
Typbr, nocBrqeHHon 3Tofi nepeMeHHof,, npnoe4eHbr B n,21. oco6enno aKTHBH-
3HpOBanHCb ee Ha6nnAeHHs nocrre 1979 r., KorAa yAanocb AocroBepHo nokasarb, rtro
CI Cyg alarrr.ercfl sarMeHHo-nepeMeHHofi [3].

B nacrogqee BpeMfl ycraHoBneHo, qro 3Ta nepeil{eHHar ABofiHar cHcreMa, xoM-
noHeHTbl Koropofi xonoAHHF rHraHT, rop.rqa.E 3Be3Aa H raooBac cocroBJr.rtorrltrer
Oorouerpnqecrnfi nepnoA paBeH 855,25 cyr.

nprpoAa xonoAHoro KoMnoHeHra H3BEcrHa AocraroqHo yBepeHHo. 3ro ssesAa
M4-5, noBH[eHHOfi CserHrr,rocrn, npHHaAnexaqaf, x acHMnToTHqecKofi BerBH
rHraHToB AGB. [o-su.qnMoMy oHa 3:InoJrHrer noJrocrb Poua n paAuyc ee 6aHsox 200
R.., Kpoue roro, oro nepeMeHHaf,, Trrfla SR c auuuryAofi LV < V,4 H xapaKTepHbrM
BpeMeHelti nepeMeHHocrn 40-60 cyr. t4,51. 6olee ror{HHfi nepHoA Kone6aHHfi noKa
orpeAenHrb He yAurocb [61.

O ropnueu KoMnoHeHTe H3BecrHo gHarrrreJrbHo MeHbrne. Cqnrapr, qro roprr{a:r
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Ta6rnqa 1

O6orxa-
qenrn [ 101

BD HN, B-V V V-R V1

A

3B.5

D

+0m,28 +Un,46

+0,34 +0,58

+0,34 +0,61

3Be3Aa npHHaAnexr,rT rJraRHoft nocneAoBaTeJrbHocTH H oKpyxeHa ra3oBbIM AHcKoM,
MeHflK)rrIHMcrn co BpeMeHeM [7,8]. flxcx o6pasoBaH Ber{ecrBoM xonoAHoro KoMnoHeHTa,
TeKyulHM qepe3 BHyrpeHHpn ror{Ky "IlarpaHxa. Kporrae Toro, 6oJree pa3pexeHHbrfi ras
nonHocrbro oKpyxaer ABorHylo cncreMy [8].

Perylrpnue 3neKrpo$oroMerpHr{ecxHe Ha6noAeHHn CI Cyg Haqarbr HaMH B 1975 r.
r{ npoAoJrxeHbr Ao Hacrorqero BpeMeHH. Burroanenu oHH Ha AByx TenecKonax
Kpuucxofi acrpo$H3HqecKorl o6cepnaropHH: 64 cM MeHHcKonor'r (UBI) x 125 crra

pe$Jrexrope A3T-11 (UBVRI).O.qno, ceuu H ruecrb Ha6nloAeHxtr nonyqeHbr coor-
BercrBeHHo s 1966, 1973 u 1974 roAax Ha 70 cM peSaexrope A3T-8, HaxoAuBrueMct
TorAa rra rope Kourxe s CHN,relrse, n 60 cr',r pe$aexrope lOxuofi craHrIHH I-AHIU s
Hayvnou. Annaparypa H MeroAHKa, npnMeH.flBrrrHec.fl npu na6an4eHHrx, r{acrHr{Ho
onHcaHH s I3,91.

B ra6n. I npnae4en cnHcoK 3Be3A cpaBHeHr.fl.
3rH sgesAu, oco6eHHo A H se. 5, s reqeHlre xaxlqoro ce3oHa HeoAHoKparHo cpaB-

HHBitrlHcb c UBV QoroeaexrpHqecKr,rMH craHAapraMH H3 pacceflHHoro cKonJreHH.s
NGC 6871 (lFtf 6, l?,16,26) till yt UBVRI craHraproM +26"3930 tl21. Taxnrq o6pasou
npoBepqJrocb nocroqHerBo 3Be3A cpaBHeHH.s vt 6uln onpeAeneHH AJr_a HHx yBe-
peHHbre U B,VRI BeJrHqHHbr.

Bce naun Ha6nroAeHHn 6wnu cBeAeHH B eAHHyx, HHcrpyMeHranbHyto uBeroByto
cHcreMy H 3areM nepeBeAeHH B craHAaprnyrc UBVRI-cHcreMy. Ilocxoauxy Bce oHH
nonyr{eHbr B pe3ynbrare ilpHMeHeHu.x oAnofi x rofi xe MeroAHKH, c oAHHMH v reuu
xe SRe3AaMH CpaBHeHHq, B OAHHaKOBbTX KJTHMaTHqeCKHX yCJTOBHTX, MO)I(HO CqHTarb,qro 3TH AaHHbre npeAcraBJr.flror oAHopognufi @oroMerpHr{ecxHfr pqA. Toqnoc-l,s
onpeAeneHHbrx gHaqeHHE 3axanqena B npeAeJrax + 0-,01 - t0-,03.

Pesyalraru HaruHx nsuepenufi npeAcraBJrenu n ra6a. 2, rAe HeyBepeHHbre
BeJlHr{HHbr OTMeqeHbr (:), n na pnc. 1. Ha erou pHcyHKe cpeAH na6lnAeHnfi 1gg7 r.
r(pyxKaMH orMeqeHH B coorBercrBHu c ux $asoli paBHoil 0,063 no.noxesun u,B,v
BeJrHr{HH CI Cyg, H3MepeHHbrx 17 utojl.,- 1966 r. BHr{HcreHHe eaau 3Aecb H Aanee
ocHoBaHo Ha 3JreMeHTax cBeroBotr KpHBorA Ynrnn Min = JD 2411902 + 855a,25 E,
npHBeAeHHbrx A.uaepou s [13]. Ha puc. I ct'penxaMu orMeqeHbr MoMeHTbr MHHHMyMoB.

Kax H3sect'Ho, c KoHqa npoIIIJIoro BeKa r 4o 1970 r. CI Cyg He HcnblrbrBalJra
3HaqHTeJIbHHx no-fpl{aHHfi, eCnH He CqHTaTb AByx, Cryr{HBruHxc.q e lgll n lg37 rr.
IlpoAoaxnreJlbHocrb KaxAoro H3 HHx oxoJro 200 cyr, aMnnuTyAbt He npeBbrrrranu 2^,
H MaKcHMaJrbHoe 3Har{eHHe 6necKa B o6oxx cnyqa.flx coB[aJro c ea3ofr 0,6.

B l97l r., cpasy nocre Qasu 0,0 npon3oruno yBeJrxqeHlre 6aecxa 6onee qev. Ha 2n u
B TeqeHHe HecKor-IbKHx nocJleAylolllHx Jrer 6uau oruelreHH ero HeoAHoKparHbre
ycHJIeHH.fl n ocna6leuunIl4,l5l. Ecara Ao 1967 r. rra QororpaSuvecxofi xpnnoft 6aecxa
6tl.rtu nn4nu THIIIb IxHpoKHe MHriHMyMu [16], ro c 1975 r. no 1982 r. Hx 3aMeHHJrH ysxne
tlltl. B 1984-1985 u 1987 rr. BHoBb no.rBHrHcb lrrHpoKHe MHHHMyMbt. Kpor're roro,
6aecx CI Cyg BHe MHHHMyMa nocJre 1g82 r. rrpn6lrsuacfl K ypoBHro, Ha6nroAaBrreMycq
Ao 1967 r. [161.

Coaoxynnocrb orux Qaxropon no3BoJrB"tta HaM cqaTarb, r{To aKTHBHoe cocrorHHe
nepeMeHHoli, xapaxrepH3yeMoe 3HaI{HTeJTbHHMH nepenafta}r'J/' daecxa H Ha6aloAaa-

+35"3821

+35o3827

225991

226041

0n,14
0,15

0,26

0n,30
0,3 6

0,3 9

10u,48

8,5 8

I 1,20
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Ta6 n n qa 2

D
2440000+

1842,49

862,44
920,21
922,21
95t,21
952,2r

197 4,t7
2214,21:
243,39
244,40
300,31
301,29
302,28
547,50
573,42
577,44
57 8,48
579,40

,595,4r:
596,39
599,3 8

600,40
602,34
610,36
624,33
625,35
629,32
633,37:
636,33

2637,30
639,32
642,3t
643,30
644,32
649,36
650,28
651,29
652,38
653,33
654,34
658,27
659,28
660,28
662,28
667,28
668,28
669,25
680,22
685,24

687,22:
696,22
699,22
700,20
708,1 8

709,19

-0,"r29
-0,34
-0,44
-0,43
-0,52
-0,51
-o,23
-0,1 8

-0,35
-0,36
-0,62
-0,62
-0,62
-0,64
-o,27
-o,27
-0,28
-0,29
-0,15
-0,09
-0,09
-0,06
-0,09
-0,1 I
+0,02
+0,02
+0,06
+0,04
+0,03

-0,40
-0,12
-0,39
-0,47
-0,53
-o,42
-0,41
-0,42
-0,31
-0,39
-o,29
-0,22
-0,2t
-o,22
-0,23
-0,12
-0,1 3
-0,16
-o;05
-0,a7
-0, l0
-0,14
-0,1 6
-0,2r
-o,25
-0,22

l,ulg
t,t7
I,03
0,96
0,80
0,79
0,90
0,98
I,00
I,01'
I,10
I,lt
I,t3
0,90
0;54
0,53
0,53
0,54
0,55
0,51
0,55
0,54
0,56
0,58
0,62
0,63
0,63

0,65

0,n69
o;13
0,85
0,91
I,03
I ,l3
I,09
l,16
I,16
l,21
I,l8
t,27
1,27
t,27
I,31
t,32
1,34
I,34
t,42
t,42
1,42
I,43
I,38
I,41
1,42
I,39

10,,492
10,96
to,4z
10,28
9,67
9,65
9,78
1o,25
10,32
10,34
10,42
10,42
10,41
10,44
8,83
8,84
8,76
8,79
8,66
8,66
8,64
8,64
8,65
8,70
8,69
8,69
8,68

9,30

715,t9
718,18
719, I 8

2722,t8
723,18
727,20
728,18
730,17

7 45,15
747,16
7 49,16
750, l 5

7 55,16:
759,15
760,1 8

768,15
869,55
87 r,54
89 1,46

923,38:
934,46
950,42
951,39
960,38
961 ,3 8

983,36:
98 8,34

3010,34
046,23
079,1 8

I 10, 17:
134,15

282,42:

3315,46
331,32
333,49
339,47
342,42:
347,42
364,44
374,42
377,38
389,30
390,3 I
395,29
399,33
405,29
406,32
417,26
418,26
420,25
423,28
424,29
426,29

-0,28
-0,3 5

-0,34

-0,n45
-0,43
-0,40
-0,46
-0,45
-0,4 3

-0,43
-0,3 6

-0,3 3

-0,1 0

-0,21
-0,21
-o,22
-0,3 3

-0,34
-0,3 3

-0,3 6

-0,43
-0,5 3
*0,51
_0,49

-0,54
-0,54
-0,55
-0,5 8

-0,49
-0,50
-o,45
-o 'la
-0,31

-0,u3 g

-0,3 6
-0,3 5

-0,3 4

-0,37
-0,3 5

-0,41
-0,3 4

-0,3 6
-0,3 6

-0,36
-o 15

-0,32
-0,3 4

-o,37
-0,44
-0,3 8

-0,41
-0,40
-0,42
-0,40

I ,30 I i,05
1,34 11,02
1 ,28 1 1,06

t,m3 5 10,n9 6

| ,25 10,98
I ,20 10,90
I,l8 10,89
1.13 10,88
i),80 10,20
0,76 10,10
0,11 9,91
0,75 9,75
0,73 9 ,23
0,77 9,11
0,78 9,06
o ,'7 6 9,03
0,60 9,13
0,62 9,10
0 ,6'7 9,05
0,76 9,O4
0,68 9,16
0,78 9,22
0,78 9,24
0,80 9,24
0,81 9,25
0,88 9,36
0,90 9,35
0,92 9,40
0,97 9,59
1,01 9,74
0,93 9,78
l ,04 9,89
1 ,07 10, 19

9,n43
9,84
10,45
10,61
10,73
10,98
10,99
10,98
1 1,03
1 1,03
I 1,05
1 1,07
1 1,08
I 1,05
I 1,08

1,04
1,l0
1,10
l,o4

0,m97
t,o2
I,00
I,00
I,03
I,00
I,00
0,99
I,04
I ,l8
l;17
l,08
i,os
1,02
t,05
1,05
1,04
I,05
I,05
I,05
l,05

lo,n45
10,39
t0,42
10,44
1o,44
10,45
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10,48
10,47
10,29
10,3 1

10,38
10,3 8

10,40
10,39
10,41

10,41
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10,40
10,39
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10,99
10,97
10,94
10,96
t0,91
1 1,04
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Ta 6 r n qa 2(npogolxeure)

421 ,24
429,24
434,2t
438,23
440,19

450,20
454,22
489,17
490,1 6

3495,14

496,14
5'1 4,57 :

518,54
606,49
61 0,48
614,46
634,41

667 ,36:
668,36
692,37
695,34

697 ,37:
698,35
70r,37
103,41
118,32
729,31
'7 45,29
75t,28
7 64,30
111 ))
'183,21

185,20
190,19
806, I 8

8 1 5,17
83 4,1 5
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I,35 10,75
1,34 t0,19
1,36 tO,1 |
1,34 10,14

1,m35 10,n77
1

1 ,32 10,88
i ,3 3 10,87
1,34 10,87
1,35 10,88
| ,33 10,92
1,30 10,98

2,17 4,22
2,18 4,24
2,1 5 4 ,23
2,t3 4,20
2,09 4,0 ti

2,09 4,0 8

2,09 4,05
2,07 4,04
2,m06 4,mO3

2,08 4,05
2,06 4,06
2,09 4,0 8

2,07 4,01
2,02 3,99
2,00 3,95
)(\) ?o<
2,OZ 3 ,8 9

2,05 3,89
t,99 3,84
1,99 3,88
2,O3 3,82
2,02 3,81
2,02 3,8 1

2,02 3 ,8 I

2,00 3,7 9
2,00 3 ,7 5

I,98 3,76
2,02 3,71
1,98 3,1 1

| ,99 3 ,12
2,00 3,7 8

2,01 3,19

1,95 3,82
2,OO 3,11
1,98 3,7 4
1 ,99 3,1 5

1,mgg 3,m] 6

z,ot 3,80
2,OO 3,8 0

2,01 3 ,8 i
2,02 3,82
2,11 3 ,84
2,O3 3,8 6

ueecfl s 1970-x H tlaqaJre 1980-x ri-.,3aKoHrrHnocb. HaqHHas c 1983 r. cocroBH-ire CI
cyg Nroxno onpeAenHTl, KaK cnoKofiHoe.

Taxuu odpa3oM, l{alxH H3.6r'I}oil,eHug la}or Bo3MoxHocTt, [poaHanH3HpoBaTb H3Me-
HeHHr{ 6aecxa CI Cyg Kal< B cnoKoHHoM cocroIHHHTa:x H B aKTHBHoM H cpaBH}rrb Hx
MexAy co60i,t.

125



Axrusrroe cocroflrrHe Cl Cyg

YaeaHqeHne aKrHBHocrH CI Cyg orMeqeHo B cepeAHHe 1971 r. UD 2441130, eara
0, 17), xoraa ee 6aecx s SororpaQHr.recxxx nyqax Bo3poc Ao 10.,8. Buule cxa3arro, qro
HaLIaJIo HaIUHx Ha6.upAenufi orHocnrcfl K cepeAnHe 1973 r. (lD 2441t/,2). nooroMy Ann
6oaee nonHoro onHcaHHt QorouerpnqecKof, aKTHBHocTH nepeMeHHofi MH Bocnorb-
soB,UrHCb raKxe H pe3ynbraraMH sororpaonqecKHx Ha6angeHuf, Il4l. Koan-
r{ecrBeHHHe XapaKTepHcrnxx 6lecxa 6yayr npHBeAeHbr n sororpasHqecxHx morn B
BerH r{ H Hax U BV - cu cr emu.

Hrax, uaqnHac c cepe4xriu 1971 r., CI Cyg 6oaee roAa ocraBaJracb npxofi (mo,
l0',8-10',2). 3arer'r, a oxr.a6pe 1972 r. (JD2441600, 0a3a 0,7) nponaouea cHaqara
6ucrpufi, a 3areM 6o"nee ueA-nennuft cnaA 6aecxa. B r,lpne 1973 r. (tD 2441836, $aaa
0,007) B = l2^,1. B cenra6pe 1973 r. (JD 2441936, Qasa 0,ll) orr'reven ovepesnori
noAbeM n 6aecx ).BeJrnqrncfl Ao B = 10.,5. C oxrl6pr 1973 r. (JD 2441970, $asa 0,14)
H B rerreHHe ncero 1974 r.3Be3Aa ocaa6esara. B cenrr6pe 1974r. (JD2442302,basa
0,54)B = ll',5. K coxalennrc,, Ann repHoAa c 1973 r. no Mar? 1g75 r. MH pacnonaraeM
MaJTHM KorHqecrBor'l Ha6lngareJrbHbrx AaHHHx. B Mae lg75 r. (JD2442547, rpaaa 0,83)
B = ll-,3. A yxe B Har{aJre hroJrs roro xe roAa (JD 2442596, rpasa 0,Sg)
saperHcrpnpoBaH caMHfi sbrocxuft ypoBeHb ee 6lecxa, a HMeHHo B =9^,2,3a Bcr,o
HcropHKl na6arcAennfi. Cxopocru HapacraHH.E 6aecxa s arof BclbruKe 6uaa ne nr,lxe
0^,0751eyr. Ha.{EHas c Hrlrr.fl 1976 r. (JD 24429ffi, $aaa 0,31) neper,aeHHarr BHoBb
ocaa6eeaaa. MrnnuaauHoe 3HaqeHne 6lecxa B = ll^,5 npr,r oroM orMeqeHo B aBrycre
1977 r. QD 24433U, Qasa 0,8). 3arer',r 6ua ovepegHof, noAbev- c B = l0-,8 B Mar(-
cHMyMe, coBnaBruHM c HtorreM 1978 r. (JD 2443692, Oa3a 0, l7).

Hs pxc. I xopouro BHAHo, r{To B Har{are 1980-x 6aecx CI Cyg BHe MHHHMyMoB Aoc-
THr ypoBHr xapaKTepHoro Anfl ee cnoKofiHoro cocrorHsq [161.

Ha xpraux 6aecxa B nepHoA c l97l no 1983 r. TaKxe xopouo BHAHbT MHHHMyMuT,
sa$nxcnponaHHHe a 1972-1973, 1975, 1977-1978, 1980, 1982 rr. Ilepeuft Hs HHx -ulupoKHtr (0,4 P) acHMMerpHt{nufi n, K coxaJreHnn, HeAocraror{Ho orHa6an4ennufi.
OcraalHue * y3KHe npoAonxaTeJrbHocrbro oKoJro 0,15 P. I-ay6ranu Hx co BpeMeHeM
MeH-aJrHcb, )MeHbruarcb no Mepe naAerr.lan o6ulero 6aecxa nepeMeHHon (LV 2^,2-ryA,
LB3^,M^,7,LU2^,9-1t,0).Ognaxo HgMeHeHHfl MHHHMaJrbHoro 3HaqeHr,r.s 6aecxa He
npeBHIUaJIH npH oroM 0^,2. llo [poAonx[reJrbHocrx Bce ysxre MHHHMyMbT ltutxvt
MexAy co6ofi. Hx AeiaarHHrl aHang3 BbrnoJrHeH s [3,5, 15].

O 3asncul,rocrn $opuu xpnaofi 6recxa oT noJrocH nponycxaHHr MoxHo cyAHTb no
puc. ?, rAe co[ocraBJreHbr U- u V-xpuebre MHHHM)rt"ra 1975 r. flr.a yAo6crsa cpaBHeHHq
U-xpnoan HopMHpoBaHa, npH aroM aMnrHry4a AVnpnH-ara 3a eAHHHuy.

Hg eroro pHcyHKa BHAHo, .rro U- n Y-xpnaue He coBnaA:rrclr MexAy co6oft. B 7-
noJroce BHAeH AocraroqHo xpyrofi BxoA B MHHHMIM, 6onee Kplrrbre HHcxoAflrrlafl H
BocxoAqqHe BerBH no cpaBHeHHp c ynbrpaQnoaerou. B U-noaoce nepeA BxoAoM B
MHHHMITM BHAHo noJroroe n4IeHHe 6aecxa. MnHruyr'r s B-noaoce HMeer
npoMex)rrounyo Qopvy no cpaBHeHHp c U- u V-xpuouuu. B U-, B-, V-noaocax BHAHo
ne6oauuloe norpqaHue s6ansr.r Qasur 0,0, orMeqeHHofi BeprnKaJrbnofi npnr,,roft.

Hs pnc. I gu4Ho, r{ro nepeA MHHHMyMaMu 1980 n 198? rr. H nocJre HHx Ha U-,8-,V-
KpHBHx 3aMerHo yBenHqeHre 6aecxa. 3ro Aelaer Hx noxoxHMH BHerrrHe Ha KpHBbre
6aecxa 3arMeHHF, na6apAenuux y 6umuefi HoBotr 1934 DQHer I 171.

Hs coaoxynHocrx SorouerpnqecxHx H cnexrpanrnux na6an4ennfr 6uno noKa-
3aHo, qro ysxufi MHHHMyM 1975 r. coorBercrByer 3a'r'MeHHp BcnHxHyBrtrero rop.aqero
KoMnoHeHTa xoJrolqHHM [31. OrnouenHe noJryHHTepBanoB BpeMeHH MexAy Z u 3 n I u 4
KoHTaKTaMH no3BonHno or{eHHTb oTHocHTeJrbHHe pa3Mepbr KoM[oHeHros. Oxa3arrocr,
r{To 3arMeBaeuufi o6rexr B_HecKoJIbKo pa3 MeHbue xonoAHoro rHraHra [15]. Iloxoxnfi
pe3ynbrar npHBeAeH H s [18].
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PHc. 2. ConocraBJIeHHe HopMHpoBaHHux U x V xpnnux 6lecxa Mrxnuyua 1975 r. Oa3a 0,0 orueqexa
BepT[xaJrbHofi np9Mofi. ,lHHefiHHe yqacTxH H[cxoAcqHx H BocxoAgr{Hx BerBeR noxa3aHH HaroroHHLrMH
]IpsMbtMH

Cnoxofiuoe cocrocrrHe Cl Cyg

Kax anqnu Hs pnc. I 4an cnoxofiHoro cocro.qHHq cI Cyg xapaKTepHbr cneAyrcrrlre
oco6eHHocrH:

L LUrapoxufi MHHHMyM, aM[nHryAa Koroporo yBerur{HBaercfl c yMeHbuer{HeM
aQQexrnanoil gnuruw BoJTHH noJrocbr nponycKaHnn (LU = 1-,0, A/ < 0.,1).
llpo4oax<xreJrbHocrb ero B U-[onoce oKoJro 0,6P, s B-,V-,R-noaocax oKoJro 0,4p.

2. Koae6ann.s 6aecxa c aMruruTyaon LV < 0-,4 H xapaxrepHHM BpeMeHeM
nepeMeHHocrn 40-50 cyr., o6ycaoBJreHH xoJroAHbrM KoMnoHeHToM, flBJr.a1guIHMc,
nepeMeHHofi rHna SR tSI.

3. Elecx s B-,V-, R-noaocax nepeA MHHHMyMoM Ha 0.,1-0-,2uuxe, r{eM nocJre
Hero; Bdnra3n Qasu 0,5 a rex xe noJrocax BHAHa cTy[eHbKa Bbrcorofi OfiJ-ry,2.

I-ay6una MHHHMyMa KpHBofi 6aecxa rBr.sercr{ saxHof, Srsnvecxofi xapaK-
TepHcruxofi. OAnaxo co6crBeHHa, nepeMeHHocrb xoJroAHoro KoMnoHeHTa B cryr{ae
CI Cyg 3arpyAHter o[peAeJIeHHe HcrrHHoro 3Har{eHHr{ aMrnHryAbr rrrHpoKoro
MriHHMlrMa, oco6eHHo B noJroce v, r4e 3ra nepeMeHHocrb npoflBnflercr cHJrbHee
Bcero. Kpor',re BHlreynoM.Enyrofi orHocHTe-rbno 6ucrpofi nepeMeHHocrH, cneAyer
cKa&trb H elqe 06 oAHofi. Hs usuepeny,n HHTeHcHBHocTH noJroc TiO a cnexrpe CI Cyg a
o6raerx 1"1,5500-8600AA c4eaaH BbrBoA o BosMoxHoM npHc)rrcrBHr.r essexra
"noAorpeBa" qacrr noBepxHocrn xoJroAHoro KoMnoHeHra, o6parqenHori x roprqeMy
[l9]. HsueHexns 6aecxa B oroM cJryrqae AonxHo npoHcxoAuTb B TeqeHHe rrepHoAa c
AOCTHXeHHeM MaKCHMaJTbHOTO 3HaqeHHr{ n6ru.ls}r Qa3br 0,5. OrcpAa cJreAyer, qro
aMnnHTyAbr ruHpoKHx MHHHMyMOB A B-,V-,R-, I-nOlOcax H3-3a 3HaqHTerbHoro
BKnaAa xonoAHol'o KoMnoHeHTa B Hrx [20] Henug, oirpeAenHTb c BbrcoKor? Tor{Hocrbto.
Iloerouy npr,tHnMaeM cneA)noqHe 3HaqeHHr ttMnJrHT],{: A,(J=l^,0,AB=0-,5,AV=
0.,4, AR = 0^,3, A1 < 0n,1.
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O6cyxqenne pe3ynbraroB

Ha pnc. 3 roqxaun H KpyxKaMI,! npeAcraBneHH coorBercrBeHHo KpHBbre 6lecxa
MHHHM)MoB 1982 n 1987 rr. [Irpnxoaofi trvurefr orMeqeHo noJroxeHre ycpeAHeHHori
csoAHofi SororpaQuqecKofi xprBor 6aecxa CI Cyg, orpeAeneHHoli r.rs na6ap,qenrfi
1916-1967 rr. [161. Beprnxaauny^v.v, JTHr.HnMH orMeqeHH MoMeHrbI $as 0,8, 0,0 u 0,2.
Hecuuuerpnvnae Sopr'.ra B-,V-, R-xpraux 1982 r. s6arslr Qaau 0,0 o6yclouena
IIepeMeHHocrbro xonoAHoro KoMnoHeHra [5].

He pucynxa BHAHM, ,{ro na6apAeHnfl B .B-noaoce 1986-1988 rr. xopouo coB-
naAanr c ycpeAHeHnof, xpanofi 6lecxa CI Cyg B cnoKofiHoM cocrocHrll. OrcnAa
cneAyer, r{To K cepeAune 1980-x roAoB oHa AeficrsHTeJrbHo "ycnoKoHJIacs". 3Aecs xe
xopouo BHAHo, r{To npoAonxrTerbHocrb MI4HHMyua 1987 r. g U-no.rroce 3aMerHo
6oanue no cpaBHeHHIo c AplrrxMn. Iloxasanx notpqaHH.fl nepeA MHHHMyMoM 1982 r. n
nocJre Hero, HanoMuHarorrlHe "[Jrreq[KH" DQ Her [17]. OrruernM, r{ro y3KHfi MHHHMyM

1982 r. BMecre c "nJreqHKaMH" noJrHocrbp noMerrlaercfl B IuHpoKoM MHHHMyMe 1987 r.,
xapaKTepHoM Arfl cnoKofiHoro cocrorHHr{.

HanouHru, ,{ro Hau6oJrbrrree yBenur{eHge 6aecxa CI Cyg s 1975 r. cB.s3aHo co
Bc[brurKofi r'opflr{ero KoMnoHeHra, a y3KHfi MHHHMyM 1975 r. coorBercrByer 3arMeHHn
aroro KoMnoHeHTa xoJroAHbrM [3]. Hecaoxnbre BHqHcJreHHrr noKa3blBapr, t{To aMrrJIH-
ry4a arofi Bc[HruKH roprqero KoM[oHeHra s U-, B-, V-nonocax 6uaa 6ansxa HrH
HecKoJrbKo npenuurala 3t.

Hs pnc. I ar.rAHo, uro npr6au3xTeJlbHo c 1981 r. cyMMapHoe HsnyqeHHe nepeMeH-
Hofi sHe MHHHMyMoB B Ha6rlo,qaeMoM Anana3oHe AnHH BoJrH MeHrercs MaJIo. B ro xe
BpeMfl y3KHe MHHHr'lyvru 1980 u 198? rr. cBHAererbcTByroT o erqe snarrnreauHofi
qpKocrH B{lrMeBaeMoro o6rexra. B 1984 r. BMecro y3Koro MHHHMyMa floflBur[ca
unpoxnfi. Moxno npeAnonoxnTb, r{To aro cBfl3aHo co 3Har{l,trelrbHb{M ocaa6aennev
3arMeRaeMoro o6rexra MaJrbrx pa3MepoB. A cyur',rapnoe H3nyr{eHre BHe MHHHM)rMoB

ocranocb raKHM xe xaK H a 1981 r. OrcrcAa cneAyer, ,{ro o6texr, o6ycaasanBanulHfi
noflBJreHHe y3KHx MHHHM)rMoB, 3aMereH aHruu a6ansn Qasu 0,0.

IIpn paccr'aorpeHnn ltrHpoxux MHHHMyMoB cJleAyer HanoMHHTb: l) cyutrlapHoe
HaJlyqeHne nepeMeHHof, B cnoKofiHoM cocroflHvtvt s U-noaoce oflpeAer'r.ercn
aKKperInoHHbtM AHcKoM BOKpyr ropflr{ero KoMnoHeHTa; 2) npoaoJlxHTerbHocrb
rrrHpoKoro MHHHMyMa n U-noloce B nonropa pasa 6oarue, qeM s B-,V-, R-noaocax r.t

cocraBJr.Eer 0,6P. OrcnAa cneAyer, qro AHcK no pa3Mepy Bepo.flTHo npeBocxoAHT
xoaoAHuf, xoMnoHeHT. Ilo4raepx4eHueM ToMy cnyxxr Qopua rtlnpoKoro MHHHMyMa
s U-noaoce, cBHAerenbcrByroqaq o6 orcyrcrBnH noJrFroro sarMeHHfl. Kpoue roro,
cyMMapHoe H3nyqeHne CI Cyg B rex xe cryqaflx n Qase 6ausxofi 0,0 noqrr na
noprAox npeBocxoAxT HHTeHcHBHocrb ynbrpaQnolera xonoAHoro xoM[oHeHTa.

Coaoxynnocru U-, B-, V-,R-, /-xpnaux 6aecxa unpokoro MHHHMyMa cBHAereJIb-
crByer o roM, rlro Hx He.rrb3q o6rscnurr eAhHbrM MexaHr,r3MoM. Cxopee Bcero, n Qaeax
0,7-0,8 n 0,2-0,3 npoHcxoAHT sarMeHre BHeruHHx qacrefi aKKperIHoHHoro AHcKa,
H3ryqarculHx roJrbKo a yalrpa$noJrere H o6ecnequBau{Ex oKoJro no.noBHHbr cyM-
MapHoro H3n1rug66e cHcreMbr s U-noaoce. B Qasax 0,8-0,2 qacrHqHo rry6rny un-
HHMyMa MoxHo o6rscnuru sarMeHHeM o6rexra, o6yclauuaanuero y3KHe MHHH-
MyMb{, HO He CTOJTb ApKOTO XaK npexAe.

Kpor"re roro, paccMorpeHne IUE-Ha6nroAennfi noKasaJro, qro 3HaqHTeJIbHoe
KorHqecrBo oMHccHoHHbrx nuau[ H HenpepbrBHoro l,t3ryqeHn.a CI Cyg o6paayercq B

arr.,rocoepe xoJroAHoro rHraHra, ocseqeHHoB rop.srrHM KoMnoHeHror'.r [21]. B raxou
cnyqae uupoxl,ui MHHHMyM rracrHqHo MoxHo o6rscnurr u op6uranaHHM ABHxeHHeM
xoJroAHoro KoMnoHeHTa.

Hecr"rorp.a Ha AeraJrbHoe paccMorpeHne BcnHrrrKH l97l r. s l?21, xore-rrocb 6u eqe
paa o6parurb Ha Hee BHHMaHre. 3ra BcnHurxa no @oprrae KpHBori npHHuHnHaJIbHo
orrruqaerca or BcnbrruKH 1975 r. K coxaaenun, ,qo cl'x nop H3BegrHH JIHIIIb Qoro-
rpaQuvecxne na6arcAenr,r.fl, orHocflrrluecfl x aroMy nepaoAy [141. OcHosnar oco6eH-
12A
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Hocrb ee cocropT B 6onbruor npoAoJrxHT€JIbHocrH: nocJle BcnJIecKa l97l r. CI Cyg

elqe 6onee roAa ocraBaJracb flpKofi, Ilocae BcnHrrrKH 1975 r. Harrarocb AocraroqHo
6ucrpoe naA6nne 6aecxa. Mnnruyu 1972-1973 rr. MoxHo paccMarpuBarb Kax
ocaa6aenne CI Cyg, a BcnJrecK 1973 r. KaK ee oqepeAHyo Bcnbrrnxy. Huenno rax
cqHTaJr Ear t231, MoAennpy, BcnbrrueqHJno aKrHBHocrb CI Cyg. Ho oror MHHHM)M
MOI(HO paCCMaTpHBaTb H KaK OqepeAHOe SarMeHHe, qTo He npoTHBopeqHTb SJIe-
MeHTaM cBeroBofi rprrofi Ynrau, npHBeAeHHoF Bbrue. TorAa ripo4olxnrerlbHocrb
BcflbrrtrKr{ cocraBHT 6olee AB}rx ner. H xpoue roro, B aror nephoA yiKHe MITHHM)MbI

HenorBHritlcb,
B sarapqeHre orMerHM, qro He coBceM noHflTHa npnpoAa BcnbrxHyBrtrero rop.f,-

qero KoM[oHeHTa, orBercrBeHHoro ga nonBreHHe y3KHx MHHHM)MoB. Ecnu 3To caM
ropxvufi KoMnoHeHT, To noqeMy nocJre 1975 r. oH BHAeH anrr s6rnsx ipasu 0,0?

B nacrosqee BpeMfl CI Cyg HaxoAlrrc.fi s cnoxofixoM cocrorHnu. H ecJIH B

aKTUBHoM.cocroflHHH, oco6enno MHHHMyryr 1980 r., nepeMeHH)no na6lpAartrr BecbMa
aKrHBHo. To croJrb xe aKTHBHo cneAyer ee na6lpAarb H cetrqac. Jlnmr noJrHora
na6moAarelrnux AaHHHx no3BoJrHT nyque noHf,Tb npl,tpoAy cttu6rornqecrofi
sarMeHHo -nepeMeHHofi CI Cyg.

Anrop BHpaxaer ray6oxyo 6narogapnocru A.A. Eonpvycy, B.II. I-pnnnny, H.H.
Illaxoscrofi, H.M. Illaxoscxouy sa nonesnxe o6cyxAeHHr, I'.H, lllapanosofi, B.T.
Xororesofi, T.K. Erpanosofit u A.H. Jllo6nr.axosofi oa noMorrlb B noAroroBKe crarbH x
neqaTH.
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IIflTI{UBETHAfl OOTOMETPI{ff AC Cnc B 1985'1989 rr. I.
E.C. ,(unrprerro

BnepBbre nox]^reHu nrrHrIBerHHe $orouerpxuecxae rplrBue daecxa AC Cnc, oxsarusarcqHe 3Ha-
r.rHTeJrbHyro uacrr op6xraabHoro quula H BbrnoJrHeHHbre c apevexxuM pagpeIIIeHHeM 12-45 c. AHarH3
o6qero xapaxrepa noBeAeHxs cHcreMH noxa3aJr cJIeAybIIl€€: 6;recx AC Cnc n Qase 0,0 H3MeHrercs co
BpeMeHeM He3HaqHrerbHo. fry6rHa MHHHMIMoB 1, noka3arerr \aera U-B,B-V,V-R,V-lrt
6lecx s UBVRI sne garMeHHR noxiulHBapT neplroAHqecxge 'oAxxxaArlarrAxernue' xo.ne6anxs.
BHe3arMeHHH[ 6recx uexgerc, npHMepHo B 3 pa3a, AocrHraq 3xaqeHnfi,6;txlxrx x xa6lpaaeuuu n Qare
0,0. na.[eHHe 6.necxa conpoBoxtraerc, yBerHqeHHeM Bcex qerbrpex noxa3arerefi rlBera H, BeposrHo,
o6ycloueno yveHbrrreHHeM MoqHocr[ xad.npAaeuoro B3Jr] leHng rJIaBHoro xoMnoHeHTa. 3To
yMeHbrlelrHe Moxer npoHcxoArrb B cr,ry oorad;lenns Hlu npeKpaqeHHs axxperluH xa 6e;rufi xapJrHx H3
qxcxoo6parnoft o6oaoqxx. He xcxrpqexa raxxe x npeueccHs nocreAHeft. ArHTerbHocrb noJrHoro
3arMeHHq I oxono d-E r'.rxx B akrHBHoM H oroJro 8--15 MtlH B cnor(orHoM cocrosHHH cHcreMbl. Faydnna
rJraBHbrx MHHHM)MOB pacrer npH nepexoAe oT / x u. qacTHoe saTMeHHe II, xaodopor, o R x 1 npoaa.nnercn
6olee pelxo. B R r I oauerxo noBHmeHHe 6lecxa, BeposrHee Bcero BH3BaHHoe etptpexrou orpaxeHHs Ha

BTopHrrHoM (oM[oHeHTe. U - B, B - 
V, V - R l V 

- 
lrorpacraor npr 3arMeHHH DIaBHoro

xoMnoHeHTa, AocrHraq MarcHMaJrbxbrx 3HaqeHHR B 0a3e 0,0. Pa3Hocrb o - c na'nnAaeMoro H

pacqerHoro MoMeHToB MHHXM)rMoB c Tor{HocTbro Ao 20-15 c. nocTogHHa.

'IHE FM-COLOUR. PHOTOMETRY OF AC Cnc IN 1985-1989. l,by E.S. Dmitrienko.T}:e
five----colour Iight curves of AC Cnc with a phase coverage of a large part of the orbital cycle and with 12--45 s time
resolution have been obtained for the first time. The analysis of a general character of system's behaviour shows the
following results: The light of AC Cnc at orbital phase 0.0 does not change significantly. The depth of
the primary minimum, the colour-indexes U -8, B -V, V 

- 
R, V - I and noneclipse ltght n UBVRI undergo

periodic "eleven-day" oscillations. The noneclipse light is changing by 3 times, reaching the value of eclipse light at

the phase 0.0. The light's relaxation accompanied by the decrease of primary luminosity. The latter occurs due to the
weakening or total drop of accretion <,n IVD (owing to the mass - transfer decreasing from the secondary or due to
sorne selfregulation processes in the crisk - envelope around WD). The disk---envelope precession is quite grcssible.

The.duration of the total eclipse in the primary minimum is about 4-8 minutes in the active stage and about 8--15
minutes in the quiescent one. The primary minimum tends to become deeper from /--$and to U-band. On the

other hand, the partial secondary minimum is more impressive in the RI. There is a noticeable growth of the light in the

R/ and we are apt to suggest that it is due to the effect of the "Reflection" on the secondary. The values of .U-8,
B-V,V-R,V-| are increasing atr primary eclipse with a maximum at thase 0.0. The value "O 

-C' 
is constant

with an accurace of 20-45 s.

Bregernre

llouruo H3MeHeHHfi 6aecxa, cBoFcrBeHHbrx KaraKJrH3MHqecKHM nepeMeHHbrM, cHc-
TeMa AC Cnc nHrepecHa H TeM, qro y Hee Ha6nroAalorcr 3arMeHHfl H rJ'raBHoro H
BTOpHT{HOrO KOMnOHeHTOB. rraBHbrri MHHH MyM rdBI.fl eTCr{ AOCTaTOT{H O rny6OKHM, rrTO

cBHAereJ,rbcrByer o 6rrsocrn yrna HaKJroHeHHr nJrocKocru op6HTbr i x 90". Eaaro-
Aap.q SroMy o6cro.srelncrBy, H3 perrreHH.E xpHBbrx 6aecxa B SarMeHHrx MoxHo onpe-
AeJrHrb ocHoBHbre $nsn uecxn e x apaKTepr.rcTH KH cr.cTeMH.

OrHocrreasHo HeKoropbrx KaraK.rrH3MHqecKHx o6rexros HMeerc, noAogpeHHe Ha
cyulecTBoBaHr,re cHHycoHAarbHoA ixtBHcHMocrH or BpeMeHH pa3HocTH Ha6nroAaeMoro
H pacqerHoro MoMeHToB MHHHMyMoB o-c (cM., Ha[p. [1, 2]). OAHaKO OTC)rrCTBHe BTo-
pHqHoro MHHHM)Ma Ha KpHRHx 6neCxa paccMarpHBaeMbrx cHcreM 3aTpy,qH.seT HHTep-
npeTauHp SToro 0aKTa. B cBeTe BbrruecKa3aHHoro QoToMeTplrqecxoe HccJreAoBaHHe
AC Cnc HMeer BaxHoe 3HaqeHHe A.lt.a Bbr-EcHeHHr ocHoBHHx 0H3HqecKHx oco6eHHoc-
Tefi xaTaKJIH3MHqeCKHX nepeMeHHbrl{ H AIIA nOHHMaHl,r.f np[poAbr HX aKTHBHOCTH.

3Aecs aHaJrH3Hpyerc.q caMbrtr o6qufi xapaxTep noBeAeHnrd AC Cnc .- nepeMeH-
HOCrb CpeAHero BHe3arMeHHOrO 6necxa H 6recKa B op6HTarbHbrx Qa&rx oKono 0.
Ceoficrsa HHAHBHAyaJrbHbrx xpHBHx 6aecxa H onpeAeneHue $oroMerpHqecKrx 3Jre-
MeHToB cHcreMbl, a TaKxe Bonpoc o 6brcrpofi nepeMeHHocTH 6.rrecKa AC Cnc 6yAyr
npoaHaJrH3H poBaHbr B AanbHefi IIleM.
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Anuaparypa, MeroAHKa n3McpcrrHfi u o6pa6orKu Hx pe3ynbraroB

C-rra6rrfi suAullufi 6necx AC Cnc &rrpyAHfler ee cneKrpiubHHe H SorouerpnqecKHe
HccneAoBaHun. Ao Hacro.cqero BpeMeHH He npoBoAH.nocu SororuerpHqecKHx xa6np-
AeHHlt AC Cnc c BbIcoKLM apeuennlru pa3perueHneM B Ter.reHre 3HaqHTerbHofi qacrH
op6r'rra.rrunoro rrnxna cHcreMbr, oxBarbrBapr{efi o6a 3arMeHHr Hny xorfl 6u oAno.
lloarouy nepBotr Haruefi 3aAaqeli B HccJreAoBanuu AC Cnc 6ulo ronyqeHne BbrcoKo-
cKopocrHblx UBVRI-xpuaux 6lecxa 3a BpeM.E B HecKorbKo r{acoB. Hanounnu, qro op-
6uraauHufi nepHoA AC Cnc P oxoao 7hlzm. Cncreva cocrour ns 6eaoro KapnHKa c
gl'Icxoo6pasnoli o6oloqKofi (rnaBHoro KoMnoHeHTa) H 3Be3Abr no3AHero cnexrpanb-
Horo KJIacca (BTopHt{Horo KoMnoHeHTa). no coBpeMeHHbrM npeAcraBJreHH.flM o xarax-
IH3MHqecKl4x nepeMeHHux 4r.rcxoo6pa3Ha.ff o6oloqxa o6pa3yercr{ oit cqer norepH
BerqecrBit "xonoAHoE" 3Be3Aor. B Mecre CTOJTKHOBeHH.g CTpyr,t SrOrO BeuIeCTBa C AHc-
xoo6pasHofr o6oao,{xoti HMeercfl TaK Ha3brBaeMoe roprqee nrrHo. Ha xpnrrrx 6aecxa
oHo npoflBJIsercfl B BHAe xapaKrepHbrx rop6on Ao ulunu nocJre rJraBHoro MHHHMyMa
(uunrvryual).

Ha6.rngennl AC Cnc npoBoAHnHcu c 1985 r. no 1989 r. e Kpurr,rcxofi acrpoQu3nr.rec-
xofi o6cepaaropuu AH CCCP na 1,25-rrrerpoBoM rerecKone A3T- 1 1 c roMorrlbrc) n.sruxa-
HaJ'lbHoro Qorouerpa noJI.flplrMerpa XearcuHKcKofi o6cepnaropnH KoHcrpyxqrn nan-
porbl [3]. O6r,exr r @on ne6a nsr"repflJrvcb B aBroMarHr{ecKoM pexHMe xBa3HoAHoBpe-
MeHHo B n-sru cneKTpaJIbHblx noJlocax uburi,6rrnsxnx K craHAaprHbrM UBVRI cxcre-
Mbr AxoHcoHa. BpelrenHoe pasperrleHne or l2 ao 45 c. llpuvena.uncu graeparvu 10",
15" n 20". Asrol,rarnqecxoe rHAHpoBaHHe npH noMorrll, o0cernoro QororrAa o6ec-
neqHBaJIo oulH6xy c/IexeHHr{ He 6oaee 0,5-1". B saa}4cHr{ocrH or ycnoBHfr na6lro-
AeHids. OAHa AIH HeCKOJI},XO 3Be3A CpaBHeHH.E H3MepeJtt49b qepe3 BpeMeHHHe HHTep-
BaJrbr or 5-10 Ao 40-80 rr,rnn. B xoporrrne HoqH Aerarncb npHB.s3xl.r x Sorouer-
pHr{ecKHM craHAapraM H3 cnHcKoB [4, 51. IloraouleHhe a ser\,tHofi al,roc$epe yr{HTbrBa-
Jrocb cnoco6oru, noApo6no onrcanHbrM B [6] u ocuoaaHHHM Ha cpaBHeHHH orcqeroB
AC Cnc H 3BesAb{ cpaBHeHHq Anfl KaxAoro MoMeHTa BpeMeH},! Ha6npAeHHr AC Cnc.
flpn srona 3HaqeHHe orcqeroB 3Be3Abr cpaBHeHHr{ HaxoAHJrr,rcb n}rreM HHTepnoJrfluaH
MexAy AByMfl ee na6apAeHHbuvl,r 3Har{eHHflMH. Pas6poc HHAuBHAyanbHblx ror{eK
H3MepeHHE Ha nonyqeHHbtx KpHBbrx 6aecxa AC Cnc s HdqH, KorAa pa3Mepbr reo6pa-
xennft na6-nroAaer',rbrx gBe3A He fipeBbluranu 3-4" H KorAa annaparypa pa6orana B

HOpMaJTbHOM pexHMe, O6yCAOaAen ee QusuvecKoli nepeMeHHocrbto, Tax KaK oH

cyulecrBeHHo 6oaurue ourndor HsMepeHrri dm = l,0B6.K {Srr$, 3Aecu 6 n 5' - or-
HocHTeJIbHbIe oun6xx o6beKTa H 3Be3AH cpaBHeHHfl coorBercrBeHHo, BbrqHc.[eHHbre
no pas6pocy orHocHrenbHo cpeAH€ro; K - xoeseHr{HeHT nepexoAa or HHcrp)MeH-
TaJIbHblx BeJIHqHH K CTaHAapTHttt',t (6IHSOx x l), dm - Ouu6xa B ABe3AHbrx BerHr{HHax.
Ouu6xn, HafrAeHHHe no 3Tofi @opr'ry.rre H no crarHcrHxe cr{era HMnyJrbcoB, npaKTH-
r{ecKn coBnaAaror. B or4eaunue HoqH yBeJrHqeHue pas6poca HHAHBHAyaJrbHbrx roqex
H3MepeHHfi 6u.ro o6ycaoBJleHo noroAHHMH ycJroBHsMH (HanpHMep, xorAa BeJrHr{HHH
nso6paxennri 3BegA 6uan 6ollue 5-6") lrJrn xe nloxofi pa6orofi xono,qHJrbHnKa,
noAAepxH Bauqero reMneparypHbrfi pexH M H 3Mep cl(}Illefi annaparypH (cHnbHee Bcero
eror pas6poc npo.sBJl.Eerc.s B r- n i-noaocax). Taxne pe3y.rrr,Tarbr 6yayr HocHTb B oc-
HoBHoM orlenoqHuf, xapaKTep.

Bonpoc od H3MeHeHHttx av.nJrv'tyAH xaorHr{ecKnx H Bo3MoxHbrx nepHoAHr{ecKHx
xoae6anxfr 6aecxa 3Aecb He paccMarprBaerc.fl, raK KaK rpe6yer cnerlHaJrbHoro Hcc-[e-
AOBaHHT.
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Perylrraru ua6.rrrogcrrufi n nx aHaJrH3

Ha prc. 1 npuae4euu KpHBafl 6aecxa AC Cnc n Qraurpe v, aupaxeHHa, B pa3HOC-
rnx LV 3BesAHbrx BeJrHrrHH AC Cnc r,r 3Be3AH cpaBHeHH, Ang cnncxa[7]; a raKxe
3ilBHcl4Mocrn or op6nraJlbHoi Qasar <D pasHocrefi nor(a3aTeJrerl UBeTa DTHX 3B€3A:

LU-B), L(B-n, A(y-R), L(V-D, norryqeHHbre Z6.tZ.t9B7 r. VnlnsuAyajrrbHbre
cBofrcrBa xaxAofi na6an4ennofi xpHBoR 6yayr npoaHann3HpoBaHbr B AaJrbHefirueM.
3Aecl xe 3rH xpHBbre npgBeAeHbr B KaqecrBe npHMepa. onn orpaxarcr o6qxfi xo4
3anacnuocrefi 6-recxa AC Cnc H ee noKa&rretefi r{Bera or Qaeu @ H ocHogHbre
oco6eHHocrH cHcreMbt, xapaKrepHbre AJrr Bcex ee cocrorHnfi Ha6an4aBurtxcr{ HaMH,
E HM€HHO: spKO BblpaxeHH0e 3aTMeHHe TJIaBHOTO KOMnOHeHTa BTOpHT{HbtM (MHHHMyM
I) c AanreabHocrblo noJlHoro 3arMeHr4q oKono 4-E unn B aKTr,rBHoM cocrosHnn AC
Cnc u AocrxraEqefi 8-15 ptru s cnoxofiHoM cocroqHr,tH cHcreMH. BropuuHuf, MHHH-
MyM (MHHHMyT',I II), B cpeAHeM no UBVRI HMeer ray6uHy oKoJro 0a,3. Ero eopr,ra
cBHAereJlbcrByer o qacrHoM 3arMeHHH. Ilpolrneercr oHo, xaK npaBHno, 6oaee pesKo
s R1, qeN.r s uBV. B R n 1B aKTHBHoM cocro.sHnr cncreMbr HHorAa xopouo 3aMerHo
noBbtrrreHHe 6aecxa, BO3MOXHO O6yCaOnaennoe os$exroM orpaxeHHq Ha BrOpHqHoM
KOMnOHeHTe u/snu HepaBHoMepHblM pacnpeAeneHHeM rpKOcrH 4r.rcxoo6paenofi
o6oaoqxH. B trlunnuyue I nueerc-s cyulecrBeHHoe yBenHqeHHe Bcex noxa3areneg r.IBe-
rau-B,B-v,v-R,v-|. Maxcuvyrrr 3roro yBeJrHqeHH.fl npnxoAr4rc, na easrr oxo-
ao 0,0. B cayvae,Hanpuuep,6rreuefr HoBolz 1g34 r. Her tr I tJ-B aao60por _ B 3arMe-
HHH yMeHbmaercu' a ocraJlbHble rpH noKa3aretn uBera BeAyr ce6q aHiaoru.rnrru o6-
pa30M. He ncxanqeHo, qro TaKoe pa3.[]4qHe Bbr3BaHO CyuIecrBoBaHHeM y DQ Her ne-
6ya.apuofi o6oao.rxa, ocraBulefrcq nocJre BcnbrrrlKn Hosofi, u/utru o6ycaorre-.ro Kar(u-
MH - o oco6eHnocrsMr ra3oBbrx noroKoB B cHcreMe.

Ecan npegnoJroxHTb, r{To B cnoKofiHoM cocro.sHnn AC cnc n Sase 0,0 npn sar-
lv{eHHH TJIaBHOTO KOMnOHeHTa BTOpIIqHHM OTHOCHTeTbHOe pacnpeAeJre14s S:Heprll,yl
s R u I noJlocax onpeAeJl.Eercq cyqecrBeHHbrM o6pasolr H3ryqeHHeM noc-rreAHero, To
noKa3ilreJrro qBera RJ 6y4er coorBercrBoBarb 3Be3Aa raaanofi nocneAoBarerbHocrl,r
cneKTpiIJIbHoro KJIacca K4-K6. ,(a.a yrouneHrt cneKTpaJrbHoro xJracca xeJrarerrbHbr
cneKTpilJrbHue na6anAeH4s,, a raKxe Qoror'rerpufl B AaJreKor,,r nn$paxpacHoM AHa-
na30He.

AHarus MoMeHToB MHHHMyMoB I H II noxagaJr, r{ro pa3Hocrb "o-c,, Aar o6oux
MHHHMyMoB c roqHocrbn ao 20-40 c nocrosHHa.

oruetnu, r{To cpaBHeHHe Haru,x na6nrc4ennfi c pe3ynbraraM, ApyrHx aBTopoB
3arpyAHeHo B CB!3H C TeM, vro ony6lnKoBaHHbre AaHHbre (cM., Hanp. t7-g1) npr.rre.
AeHbr rpaQHqecKH B :XTBHCHMOCTH OT Op6nrartnotr OasH cpasy no coBoKynHocrH
scex Hoqefi uadnn!'ewuit 3ro o6crotreJlbcrBo no3Bonner or{eHHTb roJ.rbKo aMnJ.rH-'ry[y A xgueneurE BHe3arMeHHoro 6necxa AC Cnc, Ho He Aaer BosMoxHocrn npo-
cneAHTb Hx xoA co BpeMeHev. cor.nacHo tg, gl, HanpHMep e v,A -0^,76.Hs Haurjx
Ha6arcAenuf, cneAyer, r{To oHa noqrH B ABa pasa 6oauue - oKono r^,3 Taxr^a
o6pasor'r, AC cnc noKasbtBaeT 3HaqHTeJrbHyro [epeMeHHocrb ypoBH, BHe3arMeHHoro
6aecxa. o coorsercrByrorq,x H3MeHeHHax ray6xnu aurrurrr,6oaee HarnaAHo cy_
AHTb, PACCMATPHBAq HE 3BE3AHbIE BEJIHqHHH, A HHTEHCHBHOCTH. 34ECI'O4 

",'C"-cHBHocrblo 6yger'r noHHMarb MoulHocrb H3r)rqeHr,ts ee o6rexra B AaHHoE cne*Tpa-rrb-HoIz noroce' Aaq naureE 3aAaql,l AocraroqHo orpaHnrrHTbc.E HHcrp)rMeHTanbHofr cnc-reMorl uburi. Ha puc. 2 npnne4enu 3irBHcHMocrH or BpeMeHH (HoMepa N
op6uramnoro qHl(na) orHocHTeJllnofr nnrencHBHocrr AC Cnc 1(tr) a noJroce D BHe
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Pnc, I (oxonqaure)

Mrrr{}rMyMoB I n II {xpecrvKr) v a @aae 0,0 (rpeyroJrbHHe sHaqxu). Orcqer N
npoBoAHJrcfl or MoMeHTa BpeMeHH rJraBHoro MHHHMyMa utlTl: /D6min I=?44393?d,
43S. 1(u)= I npu pa3HocrH 3Be3AHbrx BeJrlrqHH ACCnc H sBe3Abr cpaBHeHH, ALu=
0-,4. Bce npeAcraBneHHbIe Ha rpa$r.rxe BeirrHqHHb{ / (u) onpe4er,;l.Jttcb KaK cpeAHee no
6-1? roqxaM HHAHBHAyaJrbHbrx H3MepeHHtr Hr.H KaK cpeAHee no HecxoJTbKHM TaKHM
ycpeAHeHH.flr'r. B Qare 0,0 ourndxr AJi,s I (u)noprAxa 0,03-0,04, BHe sarMeHufl -
oKo.no 0,01-0,02. Xorq xoA xpHBbrx 6aecxa ACCnc BHe MHHHMyT'loa Ilr Iluennercn
He croJrb pesKo, Kar(, HanpHMep, B cryqaax DQ Her, RWTri san UX Ma, Bce xe
14HorAa pa3nHr{He B onpeAeJreHuH HHTeHcHBHocreF Ha pa3Hbrx yqacrKax
BHe3arMeHHofi xpuaofi Moxer 3Har.rHTeJrbHo npeBocxo4nrt ouu6xH H3MepeHhfi H

AocrHrarb 0, l-0,2. OAHaxo 3To He B.rrl.ser Ha HccneAyentrfi t4ecb Bonpoc o
nepeMeHHocrH lr3nyqeHrr AC Cnc, raK kaK o6Hapyxennufi ,erpsexr xone6aunfr
BFIe3arMeHHolrt I,rHTencHBHocrn cyrqecrBeHHo npeBbtrrraer ry HeonpeAeJreHHocrb,
Koropylo Mb,r BHocHM npn ru6ope {tag, rae oHa BHr{r4cJr frerce.

Kax cae4yer H3 prc. 2, oxono l8X ns gcex Ha6rnAeHHbrx KpHBbrx MoxHo orHecrH K
"J{pKoMy" cocro.EHHto AC Cnc. Onx noxasuaanr r.ny6oxHe 3arMeHH.r rJraBHoro KoMrro-
HeHTa BTopHrrHbtM. Oxoao 29X gcex r(pHBbrx HMepr BHe3arMeHHyto HHTeHcHBHocrb
oI{eHb 6lnaxyn x HHTeHcHBHocTH H3nyqeHrrs B garMeHHH y KpHBbrx B "flpKoM" cocrofl-
HHH, 11, COOTBeTCTBeHHO, HerJry6Oxue MHHHMyMbt I. OcraltHue KpHBbre 6aecxa -
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OKOJIO 53X - OTHOC.flTCT{ K npOMexyrOqHOMy THny SHepreTHqecKoro COcTOtHHt

cHcreMbr. IlocleAnee BMecre c ".flpxnM" cocro.qHreM Ha3oBeM "aKTHBHblM"' Cocroquse

AC Cnc, B KoropoM BHe 3ilrMeHHfi ri g Mr4nnl'ryr'ae I na6nnAamrcc 6ansxne no B€JIHqH-

He HHTeHcr.BHocrH H3nyqeHHfi, Ha3oBeM "cnoKoliHbtM". B ubri-no.,Iocilx [oBeAeH]ie

cHcTeMH aHarorHqHo paccMorpeHHoMy B t)'

B xpxOt',t COCTO.flHHH AC CnC BHesarMeHHble noKa3aren6 IIBeTa U-8, B-V, V-R n V-I

AOCTHTaIOT CBOHX HaHMeHbIIIttX 3HaqeH6fi, B CIIOKOTHO1U - nan6OJIblIIHx' AvnluryAa
Kone6aHHft oTHOCHTeJIbHOfi HHTeHCHBHOcTH H3IyqeHHc AC CnC a SaSax, 6lusxux x

0,0, nene.nuxa nO cpaBHeHHro C aMnnnTyAoi nepeuennOcrn A BHe MHHHMyMa I H coc-

TaBJrfler oxoJro 0,1. BerH,.rHHa xe A Aocrnraer 0,84 (nau 1t,3 s sseeAHblx BerHr{HHax),

Ha[pHMep B 1,l, BCe 3TO CBHAeTenrcTByeT O TOM, t{TO HCTOr{HHKOM l,l3nyqeHgq B CHCTS-

Me, HHTeHCHBHOCTb KOTOpOTo H3MeHCeTCC Crorlb 3HaqHTeJIbHo, giBrEercfl ee rJIaB-

HHR KoM[oHeHT - 6enufi KapJIHK c AucKoo6pa3Hofi o6oroqxofi'

Ha puc. 3 npeACraeJIeHH 3aBHCHMoCru pa3HOCTefi AU SaeSAHux BSJIHqHH B U AC

Cnc Il sgesAH cpaBHeHHrA n pasnocrefi BHe3iITMeHHbIx noKa3areJlefi uBera 3THx 3Be3A

B HHcrpyMeHrarrbHbrx BeJrHr{HHax - A (b - r.r) n A (u- r). (3Aecu uu npeue6peraeM

Mex3Be3AHbIM nOrnOqeHHeM, KOTOpOe, COTnaCHO [8], neSHaqHTe,,[bHO: En-vn10t,06)'

Ha6lmAeHnue 3aBHcltMocrH MoxHo conocraBl4Tb reoperHqecxHM (cnJlouHble JTHHHH),

BHT{H CIEHHHM NO METOAY HAH MEH bIIIH X KB3APiITOB:

A (b- u) =0,?5?6 L1)-0,??62, (1)

A (u - r) = 0, 1965 Au - 0,09335 . Q)

AnalornqHufi xapaxrep - yBernqeHue noKa3areneft IIBera c ocna6JIeHHeM BHe3ar-

MeHHoro 6aecxa - r,tMelor H 3aBHcgMocrr A (u-b),AUn A (U-i),AU. Orueruu,qro
yqer caMonorrouleHHr a gr.lcxoo6pa3Hofi o6oaoqxe no3BoJIHJI 6u nprnecrH noJlyqeH-

Hoe pag[peAeneHue 3HeprEH HsIyqeHHfl AC CnC H er6 H3MeHeHHe Co BpeMeHeM B

cOOTBeTcTBHe c XaKHMH-au6O TeOpeTHqeCKHMH MoAeJI.sMH aKXpeqHOHHblx AHcKOB B

KaraKJrH3MsqecKHx c5creMax. 3Aecr MbI He 6y.qet,r xacarbcr{ ororo cJloxHoro Bonpo-

ca. IIoA.reprHeM JrHrtrb, .rro na6apAaeMoe )rBeJIHqeHHe paccMarpuBaeMblx noKa3are-

neg r.IBera AC Cnc c ocna6neHHeM ee BHe3arMeHHoro 6necKa MoxHo o6bqcHnrb Bo3-

paCTaHueM OTHOCHTSJIbHOTO BKJIaAa s O6Uee H3nyqeH14e OT BTOpUqHOFO KOMIIOHeHTa

npg )MeHbrtreHHH MoqHocrH H3n)i.qeHHfl AHcKoo6pasnofi o6onoqxH BoKpyr 6eaoro

KapJrHKa. coornouenHfl MexAy noxa3aTeJItMH UBeTa "u - b, b -u"r"b-u,u - r" 14

,u-- r, r-i" TaKxe cBHAeTeJrbcTByloT o6 grou. Ottu l,ltuenr TaKoI? xe xapaKTep' KaK H

3iIBHcHMocrH MexAy noKa3areJrrMH IIBera 3Be3A TJIaBHOI? nocneAoBareJlbHocrH,

HanpHMep, or G0 Ao K5. Yuensuenne MorrlHocrH H3n)fqeHHfl ul:IBHoro KoMnoHeHTa

Moxer npo5cxoA6rr,3a cqer ocna6neHHr reM[oB aKKpeIrHH H3 AncKoo6pa3Hofi 060-
JroqKH Ha 6enblfi KapnuK 6laro4apa xaxnu-ln6o CaMoperynrpylotrIxMcr{ npoqeccaM B

Hefi (HaKonneHHe BeI{eCTBa, Ha[pHMep, AO onpeAeneHHoro npeAena, a saTeM HHTeH-

cHBHoe BbrnaAeHHe ero Ha 6e.nuf, KapnHK) n/ulu coKpaIqeHHP nocr)mJleHHfi ra3a s
gllcxoo6pasnyn o6oaovKy or BTopur{Horo KoMnoHeHTa BnJIorb Ao Hx noJlHoro npeK-
paIIIeHHfl H, Bepo.ErHO, HCqe3HOBeHHt AncKoo6pasnofi o6oaoqxs xax rarogofi. He

r,rc1rloqeHa ra1xe r BosMoxHocrb KaKHx-JIu6o aQQexroB, cB.s3ilHHblx c H3MeHeHHeM

ycloanfi BHAHMoCTH HafnnAareneM H3n)rr{eHHs uraBHoro KoMnoHeHTa - HanpHMep

eosexra npeqeccHH AHcKoo6pa3Hofi o6onoqKH. B nocreAHeM cryqae ecrecrBeHHo

oxHAarb, r{To nepeMeHHocrb BHe3arMeHHoro 6necKa AC Cnc AoJIxHa HocHTb nepHo-

AprrreCxnfi xapaKTep, xOTc H AJLS AByx nepBblx CnyqaeB He HCKIK)qeHa nepHOAHq-

Hocrb. Ha6apAennq AC Cnc npoBoAHnHcr e 6oaruoli BpeMeHHofi cKBaxHocrblo. OA-

HaKo Mbt nonblraJlHcb Bce xe npoaHanH3r4poBarb HaIxH AaHHHe c I{enbK) }i.arrvt KaKy}o-
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nH6o nepnoAHrrHocrb. Iloxcx 6ua sunoaHeH MeroAorr,t .flrunnra a uoAnQnraqnu
Cxapraa [0]. IIo 3E roqrau Ha HHTepBaJre BpeMeHH oKoJro 14E9 cyr. c BeporrHocrbn
99x 6brrln o6napyxenH nepHoAbr 1ld,1490 H 11d,4958. AunanryAu s o6orx cnyqacx,
HanpHMep B o, paBHH npHMepHo 0t,5. OAnn H3 3THx nepHoAoB cBrr{ercn JroxHHM H

o6pasyercr aa cqer cJroxeHr,rr qacrorbr HcrHHHbrx xoae6annfi c nelnqunofi, o6par-
HoR paccMarpHBaeMoMy BpeMeHHoMy HHrepBany or nepBofi noqn na6apAennfi Ao
noc.neAnef,. Ar.e sbr.EcHenn.s, xaxofi H3 neproAoB ,{BJrflerc, HcrHHHbrM, prg Ha6ln-
AeHHfi neo6xoAlt'ro npoAonxrrrb.

3Aecr xorerocb 6u eqe o6parnru BHHMaHTe Ha ror Saxr, uro H y N Cyg 1975 r.
(op6HranbHbrfi nepuoA 3^21\ na6lpAatorcr Kone6aHns 6aecxa c nepnoAoM raKoroxe
nopqAKa, a HMeHHo, oKoJro 7d,E llll. K coxa.nenrp, Her noKa HHKaKHX AaHHbIx o Mar-
HHTHoM noae 6eaoro KapnHKa s AC Cnc (neo6xo,qsubr nonflpnsarrHoHHble HccneAo-
BaHr,rc). lloarouy ceftqac erqe HeJTb3, cyAHTb HacKorbKo ara aHaJrorH, MexAy cHcre-
MaMH Moxer 6xrr rny6oxofi fN Cyg 1975 r. - nonflp [12]). Teu He MeHee, orMerHM,
qro 6aaroAapr{ c)rqecrBoBaHnro "oAHHHaAqarHAHeBHoro" qHKna [epeMeHHocrn AC
Cnc s UBVRI H Bo3MoxHofi csnrH c peHrreHoBcKHM HsroqHnr(oM H0850 + 13 (cM.,

nanp. [9]), HccJreAoBaHHe 3roro o6rrexra npeAcraBnrercfl He MeHee HHrepecHbrM, qeM

H3yqeHHe raxux 3arMeHHblx KaraxJrn3Mnqecxnx cncreM rax AM Her, NCyg 1975 r.,
HZHer.

llepevncauu KparKo ocHoBHbre pe3lJrbrarbr:
1. Hs aHannsa UBVRI-xpuzux 6;lecxa AC Cnc cneAyer, qro pa3Hocrr O-C MoMeH-

ToB BpeMeHn na6noAaeMbrx H pacqerHHx MHHHMyMoB c ror{Hocrbto Ao 20+40 c noc-
TOflHHA.

?. Hadna4aeMafl MorrlHocrb x3nyqeHr.fl uraBHoro xoMnoHeHTa cncreMat a UBVRI
6eaoro KapnHKa c Ancxoo6pasHofi o6oloqxofi - xoae6aerc, c nepnoAoM oKono
I I cyr 14 c aMnnHTYAofi s Y oxono 0'r,5.

3. BHesarMeHHHe noxagarerrr r{Bera AC Cnc U-8, B-V,V-R n V-I yBenHqrrBarorcfl
npr ocna6leHHH ee BHe3arMeHHoro 6lecxa. 3ro ocyra6JreHHe, KaK cBHAereJlbcrByer
xapaKTep saBhchMocref, uexgy paccMarpHBaeMbrMH noKa3areJrsMH rlBera, MoxHo
o6r.scnnru Bo3pacraHHeM orHocnreJrbHoro BKnaAa s o6qee H3n)rqeHHe cHcreMbl or
BTOpHqHOTO KOMnOHeHTa npH )MeHbrtreHHH MOTTIHOCTH na6.zpAaeMoro H3I)rqeHHt
4r.rcxoo6pasnofi o6oaoqxr. Yr"rexrueHne Moxer trponcxoAuTb ng-3a cHHxeHH.a reMna
axKperIHH na 6eaufi Kapnnx BnJrorb Ao ee npexpauleHnf, B cnoxofiHoM cocroqHnr
crcreMbr. He rcx.npqaercr{ TaKxe r.r sSQexr npeqeccnH gr.rcxoo6pasHofi o6onoqKH.

4. Atrs llo6oro cocrorHn.r cHcreMH ee noKa3areJlH IlBera U -B,B -V,V-RnV-
/ lmeanvnnarorc, npH 3arMeHHH rrraBHoro xoMnoHeHTa BTopHqHbrM, Aocrnrar{ MaKcH-

MlMa B Qase 0,0. flo eparnennp c 3THM Hx H3MeHeHHe B MHHHMyUe II HesHaqHreJIbHbI.

BropruHor'ty KoMnoHeHTy, cornacHo BeJrHqune R - I n Qase 0,0, coorsercrByer
c[ercplurbHHfi Kracc 3Be3Abt rnaBHofi nocneAoBareJlbHogrH K4 - K6.

5. B axrnsHoM cocro.EHHH cucreMbr r,HorAa xopoEo 3aMerHo noBHItreHHe 6aecxa
(oco6eNno sR H /), Bo3MoxHo, o6ycloraenuoe aQ$exroM orpaxeHnf,rt.a BropHr{HoM
KoMnoHeHT e n / n tu HepaBHoMepHHM pacnpeAeneHHeM rpr(ocrH 4ncxoo6paenofi o6o-
JIOqKH.

6, Aaurearnocrb noJrHoro 3arMeHH.s B MHHHMylvre I MeHflercc B cpeAHeM no UBVRI
or 4-8 MHH B aKTlrBHoM cocroet*l,t ao E-15 MHH B cnoxofinou cocrorHuH. I'ay6nna
3arMeHH, rJraBHoro KoMnoHeHTa pacrer'or I xU.3arr'renne II qsa.tercn qacrnuu. Ero

ray6nxa, B cpeAHeM no UBVRI, o(oJro 0',3. B R n / uuHnr'ryr',r II nponaa flercf, 6oaee
pe3r(o, qeusUBV.

Aarop Bbrpaxaer 6onuuryn 6naroAapnocru B.tl. MalaHyuenKo 3a noMol{b rIpH
noHcxe neplroAuqHocrH H3MeHenufi 6aecxa cncreMbr.
138



JII4TEPATYPA

1. 4Milrp,reHxo E.C. I I Ar1'c.... xaHA. QH!.-Liar. Hayx. Tapry, tg}7. C. 172.
2. Beurnann K., Pakull M.W. ll Asron. and Astrophys. 1984. Vol. 136.p.25U254.
3. PiirolaV. ll Astrq. and Astrophys. 1973. Vol. 27.P.383-358.
4. Neckel Th., Chini R. // Astron. and Astrophys, Suppl. Ser. 1980. Vol. 39.p. 4ll4l4.
5. Barnes Th. G., Moffeu Th. J. ll Publ. Astron. Soc. Pacil. 1979. Vol. gl. p.2B9-l29B.
6. lxnrpnenxoE.C.,EiPtlMoBtO.C., IllaxoBc,@fr H.M. /l Acrpoqxsnxa. 1g85. T.ZZ.C.3t-42.
7. IllyrapoB C.K)., Kypouxnn H.E. l/ AcrpoH. rlHpxyrrep. 19E0. N l l l4. C. l-3.
E. UyrapoBC.IO. /l LcrpoP' xypH. 1986. T.58, aun. 3. C. 583-585.
9. EailtaJ< A.8., Uyrapot C.10. I / Acrpon xypn. I g86. T. 68, aun. t. C. lag-127.

10. Scarglc JD. ll Asttophys. J. 1982. Vol. 263. P. 835-853.
ll. Pavlenko E., Pelt J. llIBYS. N 3252, 1988.
12. Sclvnidt G.D., Smith P,, Elston R. lllAU Circular. N 4415. 19g7.

vlIK s21.3

BPAITIATEJTbHAfl MOAyJrfrIr{fl BJIECKA
rI AIIO@EPEHIII{AJIbHOE BPAIUEHI,IE Ry rau. gtroX}I 1981-1986rr.

fI.O. 9yrafiHoB, f.B. 3afiqena, M.H. Jlonxar

llo tloroolerrplqecxHM xa6aogexxnu RY Tau B noJroce V, nonyuexxuM B I 98t -l 986 rr., r[rAeJreHbt
xoreoaHllr 6lecxa, oroxnecrBJrreMHe c BpaqareJtbHofi MoAyJrrqHeF, c nepxoAoM T,E cyt., aMnJrxryAofi
0,21n r l9E3-198,1 rr. H c nepHoAoM 5,62 cyr., aMnrrryAofi 0,08n s 1985-lgE6 rr. BpaqareJrbHa, MoAyJrr-
qH, B 1962-lgE3 rr. H l9E4-19E5 rr. He npeBHtrara no aMnJrxryAe 0,1u, a s lgEl-1982 rr. oxa, BeporrHo,
orcyrcTBoBara. Pasrrqxe neplo.qoB AJu ce3oHoB l9E3-lgE4 rr. H lgE5_lgg6 rr., soluoxHo, cBHAe_
TeJrbcrByer o AHoo€peHqriarbHoM BpaqeHrlr.

ROTATIONAL MODULATION OF THE BRIGHTNESS AND DIFFER,ENTIAL ROTATION
oF RY Tau. 1981-1986 EPocHs, by p.F. chugainov, G.v. Zajtseva, M.N. Lovlaya. using rhe
photoelectric l98l-1986 ob,servations of RY Tau in the V band we have segrcgated brightness oscillarions iaentifiea
with the rotational modulation with the pend of 7 .zsd,rhe amplitude of 0.21n in 1983-1984 and the period of 5.62d,
the amplitude of 0.08il in 1985'-1986. The rotational modulation does not exceed 0.ln in rhe amplitude in lg92-lgg3,
198'f-1985 and probably was absent in l98l-t982. The difference ofperiods corresponding to 1983-1984 and l9g5-
1986 seasons is the evidence the differential rotation.

Bpaqarelunat MoAynflI{H.fl 6necKa paHee 6uaa o6napyxeHa y sBe3r rnna BY Dra H
RS CVn Il, ?1, a no3AHee H y 3Be3A rnna T Tau co cpaBHnrenbHo cna6brMn aMHccHoH-
HbtMH JIHHHTMH [3-6]. Arr ssesA THna T Tau c cnaunblMn 3MHccr.toHHbtMH nllH?tflvrl
noxa qro nonyqeHH ToJrbKo nepBbre pe3yJrbrarH, yKasbrBapr{He Ha ee BosMoxHoe 06-
HapyxeHHe t7, 81. y RY Tau, orHocflrrleficr K rpynne 3Be3A rnna T Tau c cr,tJrbHbrMH
SMHCCHOHHbIMH ]IHHH'MII, BO3MOXHbIF NEPHOA BPAIIIATENrHOfi MOAYN'{qHH 6NECKA
5,6 cyt 6ua nafiAen no ooro3neKrpHqecKHM Ha6nroAeHHrM lg85-1986 rr. [8]. 3ro sna-
qeHHe nepHoAa AoBorbHO XOpOItrO Cornacyercfl c reM, Koropoe nonyqaerc.fl Ha oc-
HoBe cneKTpocKonHqecrofi cKopocrn oceBoro Bpar{eHnr txini = 49 xr*/c [9] n oqenxr.r
paAHyca 3Be3AbI R = 3,7'lgtt cM, HaxoAIlMoF no H3BecrHofi H3 Ha6nroAennfi 6oaouer-
prqecKoli cBerl,tMocrx LtoL= 6,96. 1031 3pr/c [0] n aQOer61HBHoE reMnepaT]pe T=
=5170 K. Taxnu o6pa3oM, P < 5,5 cyr.

3Aecr HaMH nocraBJleHa 3aAaqa npoBecrH noHcxr,t BpaqarerbHofi vroAynfl$1n
6aecxa y RY Tau no 3HarrnrerbHo 6onbueMy qncny Ha6npAeHnf,, nonyqeHHbrx 3a 5
ce3oHoB c 1981 no 1986 rr. AaHHoe HccJIeAoBaHHe ocHoBaHo HcKJuor{HTeJrbHo Ha
$orooaexrpnqecKnx HulntoAel:y.nx RY Tau B floroce I/H s Hero BKJloqeHbr Bce H3Me-
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peHH.s, noalnlsHHre l- B. 3anqesof, B )rKa3irHHbre ce3c,Hbr, a TaKxe pesynbrarg,
npLtBeAeHHbIe B [5,8, 1l-14]. Bce H3MepeHHfl npeAcraBrreHH Ha pnc. l, a s ra6aHr{e
yI(a3aHbI AaTH Haqana H KoHrIa Hadnnl{eHnfi H O6qee r{HCJTO Ha6nDAeHHf, N5 a xax4ufr
ce3oH. Kax rissecrHo [l5], B lggz-lgg3 rr. 6aecx Ry rau yBe,,^.,,'ncfl nocJre MHoro-
JlerHero nepHoAa H OAHOBpeMeHHO yBenHqHracb aM[nHTyAa rsMeHeHHr 6aecxa, ,{ro
Br,tAHO re pxc. l.
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Cesox ID, /YS P 0 Lm

A
B

C
D
E

l98l -1982
19E2-1983
I 983- I 9E4

19E4-198s
198s-19E6

2444831-2445023
2445224-2445411
244s590-2145791
2445933-24{6 150

246323-2448538

83

34

59

111

t90

.IIlx xax4Or6 Ce3OHa Ira6nIOAeHHfi 6u.rn nOCrpoeHbl nepHgAorpaMMbl nO MeTOAy

116-1Sl Ails'1epuo1oB or 2 Ao 1000 clrr. KaK BaAHo H3 pHc. 2, xa xoropoM npeA-

CTaBJreHbt flepHOAOrpaMMbt, HaH6OnbIxy]O 3HaqHMOCrb 14MelOT KOne6aHHs C nepHOAa-

MH 6oJ[ee 10 Cyr. B O6.naCru or 4 AO 10 Cyr., coorBercrByloqeil Bo3MOxHbtM nepxoAaM
BpaqaTenbHoltr MoAynflUHIt, Ha nepgoAorpaMMax pHC. 2 npnCyrcrByeT p.EA 1HKOB, B

6orru6ncrse cnyqaeB c Manotr 3HaqHMogrbn. AJru Hau6onee BblcoKHx nHKoB B 3Tofi

o6racrn 3Har{eHHr{ coorBercrBynrrlHx nepHoAoB P n aeponrnocrel JroxHofi TpeBorH

l16l O H aMnrHTyA Am npnreAeHbr B TadJrHrIe. Pe:uIbHbIMH MoxHo cqHTarb roJlr,ko

neprogbr 5,62 cyr AJI9 ce3oHa 1985-1986 y. n 7,?3 cyl Anfl ce3oHa 1983-1984 rr'
TpyAHOcrr.r onpeAeneHH.s nepHOAa Bpal{arenbHofi uO4ylaUI4I'r B 3HaqHTenbHofi

creneHH Bo3HHKapr H3-3a HarHr{Hfl MeAJreHHb{x H3MeHeHbrfi dnecKa 6oaluori aMnnu-
ry4u. Kax BHAHO H3 pHC. ?, Ann nepgglioB MeAneHHblx KOne6aHHfi ngnyqaprcq pa3-

JrlrqHbre 3HaqeHHt B npeAenax 10-200 Cyr., OAHaKo 3rH 3HaqeHl,tf MoryT 6rrru QOp-
MaJrbHbrMI,l, T.e. MeAJIeHHHe H3MeHeHH.s, Bepor{THo, SBJI'K}TC' HenepEo,qHqecKHMH, 3a

HCKJrrOqeHHeM, BO3MOxHO, H3MeHeHHfi C xBa3HnepHOAOM 90 Cyr. Mut nOnutaasCl
npe.qcTaBHTb MeAreHHbte H3MeHeHl,fl CTeneHHblMH noJI],rHOMaMU h HcKJIlot{HTb Hx H3

paccMaTpHBaeMbrx BpeMeHHbrx nocJreAoBareJlbHocrefi. OAHaxo 3To npeAcTaBJIeHHe

oKa3aJrocb H eyAoBneTBopHTeJrbHbrM Aaxe npH Hcfl o JIr,3o BaH H H noJIH Hotvto u 1 O-fi cre-
neHH, TaK xax xoae6aHHn c npoAoJrxnTeJrbHocrsp 10-50 c)rr. HcKJInqarucb He [oJI-
HocTbto, a AuIJrbHer?Eee yBeJrHrreHHe creneHH noJIHHoMa MbI He crailr Aenarb H3 ona-
ce1$s, qro oHo Moxer noBJrrrrb Ha BbrAeJreHHe HHTepecyrclllux Hac xone6aHHf, npo-
AOJlxHreJrbHocrblo noptAKa 5-6 cyr.

llo-aagnuouy, MoxHo cr{HTaTb, qTo H3MeHeHHfl, HMeIouIHe npoAoJrxHTerbHocrb oT

10 cyr. x 6olee, npoHcxoAqT HenepHoAHqecr(H, T.e. npeAcTaBJlflroT co6ofr "uyE{", 3aT-

pyAHr{nll1y ,i nuAeaeHne KoJIe6aHHIi c nepuoAoM noptAKa 5-6 cyr. IlpeAelunar aun-
nrdTyAa nepHoAHLrecKHx Korre6anufi, na'tpAaeMblx Ha SoHe IUyMa, onpeAen.sercfl
cpeAHexBaAparnqHofi ouu6xofi rxyMa H t{xcJIoM Ha6nIoAeHEfi (ovr. ra6a. 3 e [17]). Mu
onpeAeJrrnn cpeAHeKBaAparHqHbre ouv6xr,l lxyMa, oKasaBIUHece B npeAenax 0,08n -
0,?S ,u Harrr/tll, r{To npeAerbHble aMnJrHTyAbI [epHoAHqecxHx Kone6aHHB cocraBJr-fllor

o,o4 -o;z . orcyrcrane, no Harur.tM AaHHbrM AJrfl ce3oHos 1981-1982, 1982-1983 n

lg84-1985 rr., o6HapyxHMbtx xone6aHHi, Koropbre Mor.rH 6u 6rrru oroxAecrB.[eHbl c
BpauIaTeJIbHOle Mo.qynflUHetr, MbI AOnOJIHHJIH OqeHKaM['l BepxHero npeAena aMnr-lH-

TyAbr, npHBeAeHHHMH B Ta6nHue.- 
PeaniHocrb nepnoAa 5,62 cyr B MaccHBe 1985-1986 r'r., coAepxauleu nan6oJlLtuee

r{Hcro na6npaenlrfi, 6uraa HaMH npoBepeHa cJIeAyIorI{HM o6pasoM. 3ror uaccsB 6bul

pa3AeneH Ha ABe qaCTH, OAHHaKOBHe nO qHcny Ha6nmAeHHfi, H Atrg. KaxAOfi Hs HHx, a

TaKxe An.fl Bcero MaccHBiI 6ulu nocrpoeHH Sasonure AHarpaMMbI c nepHoAoM

5,62Cyr. Kax anAnO H3 pHC. 3, Saau MHHHMyMOB H MaKCHMyMOB, a TaKxe aMnnHTyAa

6lecxa noqrn oAHHaKoBbI An.c 3THx rpex AnarpaMM.
IloAseAeryr HTorH. Orrrernu, qro aMnJrHTyAa BpaulareJrbHotr MoAyntIIHH B ce3orl

l981 - 1982 rr. He npeBbtrrraJra 0,04n, T.e. oUeHKa ee noJlyqaercs HaHMeHbIItefi, a B

nocneAyroqne CesoHbI OHa paBHa inu He npeBHllaeT 0,ln-[,2 . IIo:rOvy MOxHO

npeAnonoxlrrb, r{To BparrlareJrbHaq MoAynrdrly,9. no'.B.]l.racb B ce3oH 1982-1983 rr.

142
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5,68
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s,7l
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0,4
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< 0,09
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< 0,0E

0,0E
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PHc. 2 (oKoHqaHHe)

KOrAa, KaK H3BeCTHO [15], BnepBHe 3a. MHOTOJTeTHHF npoMex)rroK BpeMeHH CpeAHHfi
6aecx RY Tau 3Ha.rurenbHo )rBenHqilncfl. Moxno raKxe npeAnonoxHTb, qro Bpaua-
TeJrbHa, MoAynrrIHfl npoAonxaJra c)rulecTBoBaTb H B nocneAyloulHe roAbr, Toxe oTJrH-
rraBrrru ecr noBbrrueHHHM cpeAHHM 6aecxou.

Paglr,lqre MexAy nonyr{eHHbtMH HaMH nepHoAaMH BpaqaTenbHotr MoAyntqsu 7,?5
n 5,62 c)rr raxoBo, r{To oHo He Moxer 6uru o6rscHeHo ouH6KaMH onpeAeJreHH.s ne-
pnoAa, H cKopee oHo cBHAereJrbcrByer o HaJTHqHH 4rQ$epeHr{HaJTbHoro Bpar{eHrr.
Kax H3secrHo, y Corrqa H3MeHeHHe nepnoAa oceBoro BpaqeHnr{ or oxBaropa K noJrro-
caM oKoJro 30X, r.e. oHo Aaxe 6oarue, qeM orMerreHHoe HaMH y RY Tau. OAnaxo Hafi-
AeHHbre paHee H3MeHeHHfl nepHoAa BparrlaTeJrr,Hofi r'roAyaeqHH y 3Be3A rnna BY Dra,
RS CVn n xpor'aocQepHo-aKTHBHbrx KapJrHKoBbrx 3Be3A 3HaqHTeJrbHo M€Hbru€: or 3X
Ao l0Z Il9-211. Taxnu o6pa3oM, Harrrn BbrBoIH o Bpaqarelunofi MoAynrrIHH 6aecxa n
aHQQepeHrrHaJrbHoM BpaqeHHH RY Tau npeAcraBnflpr gHaqHTerbHHF HHTepec, H Mbr

npeAnonaraeM Hx AonoJlHHTb no Ha6npAeHHrr'l 6olee no3AHHX 3nox.
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ocEBOE BPAIIEHI'IE 3BE3A TI',IIA BY Dra

I{ POACTBEHHbIX OEbEKTOB

II.@. rlYrafinon

..,
nepxoAu BpaqaTenbHofi MOAyJItqHH 6lecxa cse3A runa BY Dra' nqTHlcTblx 38e3tr ltne',A' "rOnux' gaesl

trna T Tau r 3Be3A Trrrra T Tau conocraslexu c a6colttonruun 6o'novepnqecxHMr lrelAnHMlr BerHqHHa-

MH. IIp,BoArTc' AOBOAH, qTo 6olrntxcrao onecl trna BY Dra xueer sorpacr lOE 'nei, H cpeAn HHX BCTP.-

.r"or", r ouexr 6ucrpo'H cpaBH[Terbxo MoAJrenHo Bpaqalollrec' o6serrrt' 
- -

AXIALRoTATIoNoFBYDTa_TYPEsTARsANDRELATEDoBJEcTs,byP.F,Chugainov
periods of the rotational modulation of the brightness of BY Dra-type stars, Pleiades spoued stars' naked T Tau.stars

and T Tau-t1pe stan ar€ compared, with absolute bolometric stellar magnitudes' Arguments arc given that the majority

of By Dra stars have the ag; i, ,la ,ears and rElatively fast as well as slowly rotating objects are met between them'

B 4annou HCCJTeAoBaHHH noABoAcTCg HTOrH Hs)irqeHHfl BpaqaTeJIbHOtr MOAynsI{HH

. 6aeCxa y MOnOAbIx KapnHKOBblx 3Be3A nO3AHHx CneKTpaJIbHbrx TH11OB' Ileau COnOCras-

JreHHfl - BbrflBJleHne pasnuvnfi oceBoro BpaqeHHt pa3HbIX rpynn 3Be3A' qTO MOXeT

nocnyxnTb Ann ycTaHOBJIeHI,ts nOCpeACTBOM Ha6nDAeHHfi , BO-nepBbIx' SBOJIICIIIHOH-

HbIxnocJleAoBaTenbHocTefiH,BoBTopbtx,TeHAeHu,HfiBn3MeHeHI,tHoceBoroBpa-
rqeHHr{ B npoqecce SBOJIpIIHL. Mu orpannqHJlHcb ToJIbKo TeMH 3Be3AaMH' y KoTopblx

o6HapyxeHa BparqaTenbHaf, MOAyn.sI-(H"t 6necKa, I'! He npHBJIeKaJIH MHOToI{HCJIeHHbIX

AaHHbrx o cneKTpocKorrHqec(H onpeAeneHHHx cKopogTflx BpaI[eHHt v sini' TaK KaK',

Bo-nepBblx,TaronBbl6opHecBfl3aHcKaKnMH-JII,t6onpeAnoIoxeHH.EMI,|o6yueaax-
nOHa i r,t, cJreAoBaTenbH;, cBo6oAeH or oAHoro H3 BHAOB Ha6n*lAaTenbH6fi CSJIeKIIHH

H,Bo-BTopbIx,BcnyqaeBbIgBIeHH.gSBoJIloIIHoHHbIxHSMeHeHHFoceBoroBpal{:l:ly
nrrHncrblx 3Be3A MoxHo HaAeflTbcfl BbIscHHTb' KaK 3{IBHCI',tr o6pa3oBaHHe n'TeH or

CKOpOCTT OCeBOro BpaIIIeHIrfl H OT SBOJIIOIIHu SBeiAbI' PaCCuOrpnM CHaqaJIa xapaKTe-

;;;;;. BbI6paHHbIx HaMIn rp)mn 3Be3A'

3sesAu rnna BYDra. B tl-91 B 3TOT THn 6blrln BKJIloqeHbr oAHHOqHHe H cneKT-
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Ta6lxqa

Ha3BaHHe Sp Mnol neproA, cyr. llpHMeqaHHe

1 ') 3 4 5

3aesnurHna BYDra

HD 1835

F-F And
I{D 8358

CC Eri
VY Ari
HD224{}3
EI Eri
V 833'l'au
V 1005 Ori
AB Dor
OU Gem

YYGem
'YZCMi
HD 82558

DII l-eo
DKl-e<r
HD 918i6
I]I; CVN
DF UMa
EQVir
(BooA
HD 143313
']iZCrB
Y 72?.Her
V 815 Her

BYDra
Y 7'15 Her
V 47tl Lyr
AU Mic
FK Aqr
EV l-a.c

BD - 16"6218

KZlJ:,d
II Peg

II11

G2

dMle/dMle
G5V/C5V
KTYe I
K2-3 IV-V
GzV/
G5 IV
d K5e
t!()
G8V
K3V/K5V
dMle/dMle
dM4.5
dKo
KO V^(7 V K5V
dMo
K3-4Vlt<3-4v
M 1.5e

d MOe/
K5V
G8V
K2V/K6V
16v/cov
COV
G5V
K4V / K7V
KOV/
G8V
M 1.6

dM2e / dM3e
M 4.5

M 1.5
dK2 I dKz
K2--3IV-Yl

4,8

7,1 fi,7
5,715,7

7,st
4,81

4,41

2,8
6,21

7:t
4,6
6,v
7,61

9,7
6,9
5,81

6,4
6,516,5

8,2
1a

7,5
55
6,0
4,814,8

4,0
5,2
6Jl
6,0
5,5
7,5
1,7

9,5
8,9
6,216,2

5,4

nreeAu

G8

'tJ
2,17
0,52
1,56

17,4?

lB
r94
1,8:

1,86

0,5
7,36
0,81

2,8

tj
t,w
7,98
3,t4
3,17
1,03

4,0
l0,l
9,60
I,l4:
0,873
1,8

3,83
2,90
2,18
4,9
4,39
4,4

0,4
3,03
6,72

s
SB2

sB2
SB2

sBl
SB2

SBI
SBl
S

S

SB2

sB2
s
S

SB3

S

sB2
S

SBI
s
S

SB2

SB2

SB1

SBI
SB2

SBI
SB1

S

SB2

S

S

SB2

sB1

34
152
296
324
335
625
686
727
739
879
QAa

1124
1332

1531

I 883

2434

I$e
KO
I(7e

6,55
4,r2
,<?
0,41

0,36
o,42
0,40
8,07

2,70
7,39

0,58

6,05
8,3

0,48

4,24
0,55

6,5
<)
5,9

7,7
6,9
'7,7

4,2
4,O

7,1
aa

6,8
6,9

7,7
7,0
7,1

K3

K1

K4

K7-MOe
to
K2,5e

147



7,t
8,0
7,1

0,57

0,26
0,42

1,2

1,9

5,59
4,05

3,63
2,76
6,99

3,4

1,5

SB2

5,6
2,8
2,7
7,6
6,6
8,2
7,0
7,9
6,1

2,3

3,9
3,5

6,3

paJrbHO-ABOItrHbte 3Be3Abl CnexTpanbHbtx TH1OB OT G AO M, OtluualglllHect OT 3Be3A

rnaBHorl nocTIeAOBaTeJIbHOCTH TeM. qTO Hx paAHycbl npHMepHo B 1,5 pa3a 6Oauure,

coAepxaHHe lrnTil,. H CKopocrH OCeBoro BpaIrIeHH, 6oaee BbIcoKHe, B onTHqecKofi

olnaCTH C[eKTpa rrlaHru H r K CaII n Ho r SunCcHH. OCHOBHofi xapaKrepHCTHKOfi

3Be3A THna BY Dra cqnTaJocb Hartque KBa3HnepuoAHr{ecK}.lx H3MeHeHHtr 6aecxa,yxa-
3brBaprrlHx Ha HeOAHOpOAHOCTb Hx nOBepxHOCrHOItr ,pKOCrH. OAnaxO TaKa, xe
OCOfeHHOCTu 6uaa nO3AHee o6HapyxeHa H y CneKrplnbHq-rqBgliHblx TUna RS CVn

[10],6OnnuuHcTBO H3 KoTopbtx tBJI-anTcq Cy6rHraHTaMH H rHraHTaMH. KpOMe TOrO,

6rra aHAeIeH KJIacC xpoMOCQepHoaKTHBHbtx seesA [1ll rax xe, KaK H 3Be3Aur BY Dra,

xapaxrepn3ytoulnxcr{ oMHccHqMH H n CaII u 6ucrpuu BpauIeHHeM, Ho B 3HaquTenbHofr

cTe[eHE cocToflIuHx H3 rHraHToB.
CograsaeHHa9. Hay,H no AaHHblM [4, 11, 17-241 Ta6IHIIa CoAepxHT @Orouerpu-

qecKHe nepHoAH B cyrKax H a6conprHbre 6onoMerpnqecKne 3Be3AHbre BeJIHqHHbI

Mg91 ,{n.fl 11 oAHHoqHb/,x n 23 cneKTpanbHo-ABofrHbrx 3Be3A. OAHHot{HHe o6osHaqeHrl
qepe3 S, cnexrpalbHo-ABofiHble c oAHHor.rHbrMH, ABoFHbtMH H TpotrHHMvt Jtrlruev.la
qepe3 SBl, SB2, SB3. Bce srn 3Be3Abt HtH 6OnbuI4HCrBO xapaKrepnSylorc.s reM, qro

oHH nOKa3brBaDT KBa3HnepHoAHI{eCKHe H3MSHeHlaA 6ileCKA C nepHoAaMH, He npe-
BbrrxanlqnMg l0 cyr, H reM, qTo Hx paAgycbl MeHbIue, qeM y sBe3A rHraHToB H cy6-
rHraHToB. OAHaxo H3-3a orpaHr4r{eHHocrn HHcrpyMeHTaJIbHbtx Bo3MoxHocrefi cpaB-
HHTeJTbHO MaJro H3BeCTHO O .qByx ApyrHX XapaKTepHcrHKax - coAepxaHilu trl,| tufl vl

3MHCcHoHHbrx lHHHex. BrtCOxOe coAepxaHl,te tirufl OTMeqeHO y 7 3Be3A: HD 1835,

V 1005 Ori, AB Dor, HD 82558, E Boo A, V 815 Her, Y 478Lyr u VY Ari UL,21,25-30).
14

HP Tau G2

V 410 Tau

V 819 Tau

V 826 Tau

V 827 Tau

V 830 Tau
V 836 Tau
HD283447
HD283572

RY Tau
T Tau
(IX Tau A
BP Tau
DNTau
AA Tau

DH Tau

DI Tau

SY Cha

tEa332-20
RY trp
ROX 21

ROX 29

2244
2927
3 163

Fo.nue T Tau

G1

K3_K7
K7l
K7-+IO
K7--4,IO
K7-MO
K7-MO
K2-Y3
C6

Txna T Tau

KI-IV-V
KI
K2
K7
lvlS
K7_MO
lvlC
I0
IYXC

YC

K4
MI
K6

K4e

2,6
3,9

4,8
5S

4,6
4,9

5,1
,<
2,6

1,6

I,l
4,0
4,2
4,2
4,4
5,0
4,7

5,1

3,3

3J
4,6
3,4



oco6enno HHreHcI.iBHbre 3MHccHH orMeqeHbr y 3Be3A HD 1835, HD 835g, vy Ari,
HD 22403, V 833 Tau, OU Gem, HD 82558, DK Leo, TZ CrB, V 815 Her, V 7J5 Her,
FK Aqr, II Peg [11,20,311.

B ueaou, nepeMeHHbre rnna BY Dra poAcrBeHHbr ocraJrbHbrM paccMarpnBaeMbrM
3Aecb 3Be3AaM H B ToM orHorxeHru, qro Bce oHH ulu dor,awuHcrBo qBJrrrorcr cpaB-
HHreJIbHo MonoAbrMH 3Be3AaMH. Heo6rr.{Ho 6oltruori aKcr{eHrpncnrer op6NrrrBY Dra
(0,36), cpaannTeJrbHo 6oluuofi paAHyc ee rJraBHoro KoM[oHeHTa H HecHHxpoHHocrb
oceBoro r op6nrallHoro Bpar{eHnfi paccuarpHBarorcfl s 132-341 KaK cBHAereJrbcrBa
Bo3pacra noptAKa l0E aer. Bucoxoe coAepxaHHe rLrvlsn 6oaawan HHTeHcHBHocrb
aMHccHrl H u K CaII roxe, Bepo.srHo, qBr.srorc, cBHAereJrbcrBaMH MoJroAocrn, Ho
BbtcxagbrBaprct raxxe MHeHH.fl, r.rro orn oco6eHnocrx 3Be3.q rrna BY Dra uoryr HMeTb

Apyroe o6rqcnenNe. Moxer 6uru, raxue cHcreMH xax EI Eri H HD 91816, orHeceHHbte
HaMH r( runy BY Dra, He cJreAyer cqHTarb oco6enHo MoJroAbrMr., TaK xaK y HHx He

orMeqeHbt BbrcoKoe coAepxaHne rHTHfl r 6oalua.s HHTeHcHBHocru H n K CaIL B
HacTo.qIIIee BpeMr{ He Bbr.scHeHo, KaKHMH SBOJrIOr{HOHHbTMH npOUeCCaMH Bbr3BaHO

or{eHb 6ucrpoe oceBoe BparrleHHe rar(Hx 3Be3A KaK AB Dor.
CaeAyer orMerHrr,, rrro 8 cneKrpanbHo-4nofinux (HD 8358, HD 22403, EI Eri, VY

ki,TZ Cr B, V 772Her,Y 478Lyr,II Peg), BKJrror{eHHbrx HaMH B cnncoK esesA r}rna BY
Dra, s [20] orHeceHhl K THny RS CVn. Bce onr, oAHar(o, He orJruqa]orcq or ocraJrbHbrx
sBe3A THna BY Dra no noJroxeHHlo Ha AHarpauue l-epqruupyHra-Peccelra.

ll.eruncrue 3BegAbr llaerg. Bospacr 3Toro cxonretlifl, Bepo.ETHo, 108 ner. B
ra6anqy BKJIKIqeHo 18 seesA, .qBnflloulrxcq rureHaMn cKonreHH.fl IIaenAu, y Koropbrx B

t35-371 6uln o6napyxeHbr neplroAxqecxue LrsMeHeHr.s 6aecxa. Bce onu cr.rnTalorc.s
n.srHucrbrMl.r BpauaErrIHMHcq 3BesAaMH, cxoAHblMH co sBe3AaMH rrna BY Dra. O6pa-
rrlaer Ha ce6.s sHur.,raHHe oqeHb 6oalruoe pa3nr,lqHe QoroverpnqecKHx n€pHo.rtoB: or
0,?4 A ao 8,3 cyr.

I-oaxe 3Be3AH T Tau. llonHufi cnHcox TaK Ha3brBaeMbrx roJrbrx 3Be3A T Tau, a
TaKxe onHcaHHe Hx cneKTpoB H ycraHoBJreHHe Hx gBoJltoqHonnoli cTAAy'}1. npHBeAeHbr
r [381. Bospacrbr Hx no [38] B npeAenax (l + 40). 106 aer. B ra6anqe 4aH cnncox g ra-
xHx 3Be3A, AJrq Koropblx s [39-43] nafr4enu @oror"rerpnqeckze nepHoAH H noKa3aHo,
t{To I'tx MoxHo cqHTaTb nrrHHCTbIMH BpaqarcrrlHMHC.fl 3Be3AaMH, pOACTBeHHbTMH 3Be3-
AaM rHna BY Dra.

3neagu rxna T Tau. B ra6luue npHBeAeHo 13 sres4 rnna T Tau, sorouer-
pnr{ecxHe nepnoAbr Koropbrx onpeAeneHbr B [4], 4?,46-481, H TaM xe noKa3aHo, r{ro
3TH 3Be3Abl MoxHo cqHTarb nnrHHcrbrMH, Bparqal(}IllvMrcfl. Corlacno [38] rospacrrr
sBe3A Trrna T Tau He npeBHuaror 5 ' 106 aer.

Kax sIaAHo H3 pHcyHXa, $oror'aerpuqecKHe nepHoAbr paccMarpltBaeMbrx 3Be3A He
o6napyxxnaKlT 3aMerHofi 3aBHcHMocrH oT 6oaouerprvecxof, a6coanrnofi BeJrHr{HHbr.
Pa3arqns no 6oaouerpuuecxori BeJrHr{HHe MexAy paccMarpHBaeMHMH r-pynnaMH
esesa 6yAyr o6cyx4enu AaJIee. Oruernu, qro An.E Bcex paccMaTpxBaeMbrx 3Be3A
nar6oarulee sHar{eHne Qorouerpnqecxoro nepHoAa npn6nnsrrellno I 0 cyr.

MoxHo npeAnonoxHTb, r{To npH nepuoAe oceBoro BpauIeHHq oKoJro l0 cyr HepaB-
HoMepHocrb noBepxHocrnofi .apxocrH sBe3Abr Aocruraer raKnx BeJrHqHH, r{To oHa
Moxer 6srru o6napyxeHa nl Qoro*rerprqeckux Ha6an4eHrafi, y Koropbrx noporoBoe
3HaqeHHe o6napyxnr'lofi aunanry4u 6aecxa cocraBrfler HecKoJrbKo corbrx saea4Holi
BeJrHr{HHbt. [Ipr yaeanueHnn yrnoBoft cxopocrr oceBoro BparrleHrq ora HepaBHo-
MepHocrb He yMeHbrxaercq. Bosr\,roxHo, oHa H He BO3paCTaeT CyqecrBeHHo, Ha qro
yr(a3blBarc)T na6arc4enua nau6o.rree 6ucrpo BpauarcrrlHxcr{ 3Be3A, y KOTOpbrx aMn.[H-
ryga 6lecxa raKan xe, KaK H y MeAJreHHo Bparqarculuxcq.
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3aBrlcrlMogrb nepHoAa oceBoro Bpaqenxe P g cyrxax or adcoJilorHon 6orouerpnuecxon 3BelAHofi BeJrHttH-

HHMBoL
TeMHHe xpyxrur - tBe3Au rnna BYDra, TeMHHe rpeyro;rrxrxr - nrTHHcrHe [IaecAu, cBerJIHe xpyx-

xr - rorue T Tau, cBeTJIHe rpeyronbHHxtl - 3Be3Abl rxna T Tau

Kax noxaaano B [l21. y F-G-K 3Be3A rJraBHofi nocneAoBarenbHocru, a rarxe
cy6ruraHToB H rHraHToB IIpH yBenHqeHHH cKopocrn oceBoro BparqeHnfl Bo3pacraer
norox MHKpoBonHoBoro H3nyqeHH"fl c eAHHnrIbt noBepxHocrH. MHorHe H3 3Be3A,
paccMorpeHHHx B 1l?1, nsrnnrcr{ nflTHHcrbrMH. Mu .qonornHnH BbI6opKy 3Be3A

rrSMepeHHrMn MHKpoBonHoBoro [oroKa no [44, 451 u nauan, qro 3Be3Abr rHna BY Dra
yAoBneTBopflroT SaBHcHMogTH MexAy noBepxHocTHbrMH noToKoM MnKpoBoJrHoBoro
H3rryqeHHfl H cKopocrbro BparqeHHs, npHBeAeHHofi s [121. coraacno [12] ara sasH-
oHMOCTb MOXer 6Xrr O6rnCHeHa yBenBqeHHeM OTHOCHTeJTbHOfi nnOuIaA[ arCTHBHbtx
o6nacrefi Ha noBepxHocrn gBe3Abr c yBenr,tqeHneM cxopocrr oceBoro opaueuna. IIpu
neplroAe BpaqeHH, = l0 cyr orHocnTeJrbHarr nnorqaAu = 0, 1, a npH nepHoAe = 0,5
uttu * O,Zcyr oHi = L

Ilpegcrautrercn BeporrHbrM, rrro orHocnTerrbH4, nnor{aAb nqreH Ha noBepxHocrrl
3Be3Abr, Bbr3brBarotrux HepaBHoMepHocTb noBepxHocTHofi JrpKocTH, cneAyeT Taxofi xe
3aBHcHMocrr. Moxno raKxe AonycrHTb, vro y nan6onee 6brcrpo Bpaqapr{Hxc, 3Be3A
aMnnHTyAa nepnoAnr{ecKHx H3MeHeHnf, 6necKa Mara noToMy, r{To II'THaMH nor(pbrTa
noqrH Bcfl 3Be3Aa H MOAynrrIH.f, dnecKa He3Haq[TeJrbHa.

Kax rosecrHo, 3BonroIIHoHHafl craAr.r 3Be3Abr 3aBHcHT or Boopacra H Maccbr, H oro
AOJrxHo yrIHTHBaTbct npH [3yqeHHH HSMeHeHIrfi yrnoBofi CKOpOCTH oceBoro
BpaqeHHr. Bbr3HBaeMbrx SBOJilOTIHOHHbTMH SQQeKTaMr.t. OAnaxO xOTfl paCCMaT-
pHBaeMbre 3BeSAbr paSnHrrapTcff no Macce, Bce xe MoxHo npeAnonoxHTb, qTo y
6oarmnHcrsa H3 HHx Macca oKoJro 0,E Mo. 3ro cae4yer h3 Toro, r{To cneKTpaJrbHbre
rnnu 6oarmHHcrBa ltx KapnHKH G-K, a B TaKoM cnyqae aBoJnorlnoHHoe nepeMerrleHHe
Ha AHarpaMMe c[eKTp-cBernMocrb npoucxoAnr noqrn BeprrxarrbHo I49], T.e. MoxHo
cqHTarb, qro paSJTHqHc cBeTHMoCTU y paccMarpr{BaeMbrx 3Be3A Bbr3BaHbr B OCHOBHOM
He pa3nHr{r,rsMH Maccbr, a pa3nhqHrMH Bo3pacTa. cpeAHHe 3HaqeHHfl M3g1 coc-
TaBJrflK,T: y 3Be3A rnna BY Dra 6,4, rr8THHcrblx lnea4 [IaeaA 6,7, roaux T Tau 4,1 rnna
T Tau 3,8. IIpn rracce 0,8 Mo 3TH CBeTITMOCTH COOTBeTCTB)nCIT BO3paCTaM npuMepHo OT

106ao 108.
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Cpegnne 3HaqeHHfl SorouerpuqecKoro nep6oAa pxBHbI: y 3BesA ryna BY Dpa 3,3,

IllesA 2,65, roarix T Tau 3,4, rl4na T Tau 5,4 cyr. llarr'aeHbllrHe 3HaqeHHs @orouer-
pnqecKoro nepHOAa pa3nuqaxlTc, SHaqHTeIbHo funbllle: y IInetA 0,24, ssesA rlrna
BY Dra 0,5, ronblx T Tau 1,2, ssesA rHna T Tau 2,3 cyr. 3rH pa3n1aqgfl Qoro-
MerpHqecKHx nepnoAoB B npeAnonoxeHHU, t{ro Bo3pacrH 3Be3A rHna T Tau 105 -
5.106,FoJrbrxTTaufl+40)'106ner,3Be3ArnnaBYDraHncrlrucrbtxllreflAl06aer,
npl1BoAnr K BbrBoAy, Koropblfi yxe 6Hn cAenaH g [50]: y 3Be3A C MaCCOfi nOpsAKa 0,8
it4, roraa Ex Bo3pacr AocrHraer 108 ner, cHaqara cKopocrb oceBoro BpaIIIeHHe

yBenHqHBaercr, a BcKope nocJre SToro 3a BpeMs nopsAKa l07.ner oHa yMeHbIUaercfl.
Ha6anAareabHHe AaHHHe [50] n paccMarpnBaeMbre HaMH orJruqaprcf, B ocHoBHoM

reM, qro y Hac npeAcraBneHo AoBonbHo MHoro AaHHbrx no 3Be3AaM runa BY Dra.

OAnaxo 3BeqAbr rr.rna BY Dra s orar.rHe or tBegA runa T Tau n llrtegA He cocraBJI.EIor
npocrpaHcrseHaofi rplmnHpoBKH, H nooroMy oqeHKH Bo3pacra AoJIxHbI AeJrarbc,
orAenbHo An, KaxAof, H3 3Be3A. Bce xe Ha ocHoBaHr.rH HMeroql,lxct AaHHbIx o KI{-

HeMarHKe 3Be3A TI{na BY Dra MoxHo oaKrrpr{HTb, qro 6onHUHHcrBo orHx 3Be3A orHo-
cnrcfl K HacereHnro MonoAoro AHcKa, Bo3pacr Koroporo He npeBbrrlaer 5.10Eaer.
3ror nocaeAH}lfi BbiBoA cAenaH HaMr{ Ha ocHoBaHr4H AaHr{brx o npocrpaHcrBeHHbtx
cKopocrrx ?z a*eg4 rnna BY Dra, npnnepeHHbrx s 15l-53]. n onpeAeneHl,lr{ Bospacra H

KHHeMaTHKH 3Be3A MoJroAoro AHcKa, Koropoe AaHo B [54]. Hs ?z3BegA 21 ornocnrcn r
HaceJleHHD MOIOAOTO AncKa H B r{HCrO nOCJIeAHHX BXOA.TT ABe H3 TpeX H3BecTHblX

ducrponpaqapulnxc.r 3Be3A rnna BY Dra: AB Dor r BD 
- 

16" 6218. flar 6ucrpo-
Bpalqaxlqeficfl 3Be3AbI HD 8358 npocrpaHcrBeHHble cKopocrH HeHSBecrHbI.
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vtrK s24.3

AIIATHOCTIIIrECKnE BO3MOXHOCTIT
OOTOMETPI,IIIECKOTI CNCTEMbI BAJIbPABEHOB

A.B. Bepgrornn

- PaccqiraHu xoJlopHMerpnqecxre xaparrepHcraxfl BoAopoAxoro rara a t[orouerptqecxoft clrcreMe
Baarparexoa. HccreAoBqHH Ararxocrrqecx[e BosMoxxocrfl 3Tofi crcreMlr npr xa6aroAe6g[ Ecnbr-
xHBabqnx rBesA Trna UV Cet, IloxasaHo, qro clfcreMa BarbpaBeHob Jtyrrue orpaxaer oco6enxocnl
BoAopoAHoro cnexr?a H3JIIFIeH[f, uer.l rpaqxurioHxas crcreMa UBV. Ilpoaxaru3rrpoBago rroBeleHre Ha
paocqHTaHHLrX AByXrIBerrrHx AHar?aMMax noxarareJrefi rlBera BcrrHruor uv cet 23 aexafipe lgEs r. ,r
onpeAeJIeHH TeM[epar]rpa r rrJtorsocrb na3a a ruyvaoqdfi odlacrn r MoMeET vaxcruyro 6a-ecxa.

DIAGNOSTIC POSSIBILITIES OF WALRAWEN SYSTEM, by A.V. Berdyugin. The colorimetric
characleristics of hydrogen gas_in-Walrawen system have becn computed-. Ihe diagnosdlc poesibilities of thic
Ytt9. by observations of the UV Cet-type rtars been searched. It was shown thai Walrawen system reflects
the hydrogen spectrum featurcs better than broad-band UBV-system. A behaviorr of UV Cet 23 December 1985
flare on the two-color diagramas has been analysed, the temperature and gas density at the maximum
brighrness have been determined,

Bnegenue

Ao cnx IIop ocHoBHbIM EcroqHHKoM nonJrqeHr.e uH$opMaqur{ o Bc[HrrrKax 3Be3.q
THna UV Cet cayxur MHororlBerHar OoroMerptf,. Ao HeAaBHero BpeMeHr Ha6-
IIOAEHHA IIPOBOAHNHCb C NPHMEHEHIEM TPAAHI.IHOHHOR CHCTEMH .IJXOXCOTTA. B NO-
cneAHee Bpelv{t [orBHJIHcb coo6paxeHr.s o Heo6xoAnMocrr,t HcnoJrb3oBa11g. np1
Ha6rroAeHHrx BcrrHIueK HerpaAHqr{oHHHx, y3KononocHbrx 6oToMerpHqecKnx cHcTeM,
Koropbre 6ygyr 6oaee rpeAnoqrnreJrbHbr Anr BbrAene1us Hx oco6einocref, .

Cpe4n npoqrx npeAnaranacb H cpeAHenonocHa.s cEcTeMa Ba.uupaaenoB. HMeerct
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HecxoJ'rbKo pa6or no BanbpaBeHcxofi $OrOruerptH Bcnbrrrrex, nocneAHry llg nnx - Aefrepa r ap' [1], Koropafl coAepxHT pe3ynbrarbr ua6nn4enua BcnHrrrxH, HMeBrrertr
Mecro 23 4exa6pa 1985 r. B cs.fl3l, c arHM Bo3HHKJra neo6xo4nrraocrb HccneAoBarb
BO3MOXHOCTH 3TOfi QOrOuerpaqecxofr cHcreMbr B cMbrcJre orAeneiHnfl Apyr or Apyra
HA EE ABYXI{BETHbIX AHATPAMMAX HCTOqHHXOB H3NYqEHfifl PAINHUNOI1 NPNPOAbI H
npoBepl(H, HaCKOnbxo oHa r{yBcrBHTeJrbHa x H3MeHeHHTM I]pOXCXOAflTTIHM B CrreKTpe
BCnbrurxH no Mepe ee pa3BHTHr.

Oco6errHocrn SoroMerpnqecKofi cucreuu Ba;rnpanerron

Han6oaee noJIHbIe cBeAeHH-fl o Soror,aerpuqecxofi cncreMe BaarpaaenoB np1aBo-
Aercfl' a [2]. 3ro cpe.rlHenonocHafl cncreMa c n.srbro noJrocaMH npoflycr(aHgq, nepe-
KpbIBaKIIIIHMH AHarasoH AIIHH BoJrH 3100-6500 A. B ra6anqe npxBeAeHbr ee ocHoBHbre
xapaKrepncrnxx. VBLUW-crcreua 6ura cosAana Ba.nupaaeHaMr s lg60 r. A.n"a Ha6_
'rn4ennfi 3Be3A paHHHx cneKTpiulbHbrx KJraccoa. Iloaocu nponycKaHnr cncTeMbr
eu6pauu cneqlraJrbHo Anfl H3Mepennn oco6eHHocrefi BoAopoAHoro cnexTpa, TpH H3nrrH noJroc pacnonoxeHbr B ynbrpasnolere. 3ro o6crorrenbcrBo AorxHo Ae-[arb
@ororuerpnqecKyro cHcreMy BanbpaBeHoe 6oaee uHeopuarnBHoE np, HccJreAoBaHfiH
BCnblxHBaalIIHX 3Be3A, TaK KaK npH BcrrbrrrrKe B nepByro oqepeAb na6lrcAaerc n c4trbHa\
SMHccH'fl Bo4opoAa. Cucreua Ba.uupaaenoB peaJrH3oBaHa K HacrorrrleMy BpeMeHH c
n-srHKaHa-rIbHltt'l VBLUW-QororuerpoM, ycTaHoBJreHHoM na 90 crvr pe@aexrope IOxnofr
eBponefi cKofi o6cepnaro pHH (lla Cu t ta, \h ilt1).

Pacqer AByxrlBerrrbrx AuarpaMm

.Illn pacvera cneKTpa H3ryqeHnr BoAopoAa 6H.[a sgsra [porpaMMa l-pnnuHa nKaruuesofi [31. ttporpar'rMa BbtqHcJlter o6renanrre xoo$SuqneHrbr HsryqeHH, B xoH-
THHyyMe H JrIdH}lflX AJI' HepaBHoBecHOrO ABHXyT{eroc.fl ra3a c yqeroM E.jriHflH4fl
4r@Qysnoro lc-H3nyqeHlt.E Ha cTeneHb ero HoHr3aqnu. OcxoaHHMH 3aAaBaeMbrMh
napaMerpaMH nporpaMMH''BJIqrcTct aneKTpoHHar reMrreparypa rr, aaexrpouuaa
xoHqeHTpal{Hfl ne, Aw,Itol.]Jitg. w, TeMnepaTypa qeHTpaJIbHoIi 3Be3Abr 7* n aepoerHocrb
BHxoAa KBaHTa B JTHHUH Lo-9n.

IIpn pacuerzx Ans reMneparypH npHHHMarHcb 3Haqeaua T"= 10000 + 20000 K,
Anfl 3nexrpoHHof KoHr{eHTpar{HH sHaqeHH, l0l2 +- 1014 cM-3 (xponaoceepHue
KoHl{eHTparrnu). Aan i"*6rrao B3.rro 3HaqeHHe 3000 K, A.I,fl AvtJl,o]qlyryt w = 0,1 +0,5.
Belnqnna B12 naprupoBaJracb B AHana3oHe 1 + lQ-2.

IIpn pacverax paccMaTpHBaJracb raKxe euenvecxaa c,ryarrHq, npeAnoxeHHaqI'prnrnrru r.l codoaesHu[4'l aar o6l.scnenx.x H3l1rqg6p1" o[TrqecKoro xoHTHH)ryMa
Bcnblltr(H B MoMeHT MaKcHMlrMa ee 6aecxa. Ilpn erou ra3 cqnTaerc.x 6oaee nroittr*,
xoHI{eHTpaqHH aToMoB np- lQ15 + 1017 cu-3. TeunepaTypa ra3a np1,1H6Maerg.s B

x"f 6)
BW (L)

5467

719,1
4325

449,1
383 8

226,8

3633

239,1
3255

t43,0
o6osxaqeHxa,?ury-g+OeKTHBHastrJrHHaBorHbr,BW-axsnBaJreH.r.Ha,rnHpHHanoJrocbr,

onpeAeneHHae rax JS()")fl., S(1,) _ xopr,raax3oBaHa.
0
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rrpeAenax 10000 + 20000 K. Taxofi ras craHoBHrcfl qacrHtlHo HenpGpaqHHM H npH

]fBenHqeHHH reOMeTpHr{eCKOft TOTEITHH O6naeTH AO HeKOTopOTO npeAena HaqI{HaeT

H3nyqarb KaK a6conDTHO r{epHoe reno (AqD'

Aas arnx AB)rx cneKTpoB r3nyqewun 6utrn BHI{HCJIeHH noxasareJrr IIBera B cHc-

reMe BanbpaseHOs. A.ns OnpeAe6e*nr. HopMHpqBovnux xoa$SHItrueHToB, neo6xOAs-

Mbrx AJrfl npnBeAeHH.f, paCCr.rHTaHHbIx TIBeTOB r' na6apAaeMbrM, HCnOJIb3OBarIhCb

pe3ynbrarH i6coaprnotr cneKrpo6oroMerpg6 Berr, cogepxarlHecq B [51.

Bng gnyxqnernblx AIIaTPaMM

I{ rIoJIoxeHHe Ha Hrx Bcnblllrrn UV Cet 23.12.85

CpeAn BCeBO3MOxHbIx AHarpaMM, KOTOpbIe MOx<HO nOCTpOHTb B CHCTeMS Balupa-
BeHOB, H3nlrugHyg BOAOpOAHOTO ra3a xOpOuO OrAeJIserC, OT H3nyqeHgt AqT Ha cJIe-

A)nournx ni rn*, (v -L, B - w, (v - L, L - w), (v - L, L - u), (q - w, B - u),

(V - L, L -W, (V -W, L - U), (V - U, U - W.Han6omrunf, HHrepec npeA-

craBJrflKlr ABe A5arpaMuu: (v- u,u-w)n(v-L,L-w. cparnrreauHufi sxIaA

AMHCCHH OT nHHHfi,H OT HenpepbIBHOrO CnexTpa B pa3HHe nOJIOCbI nponycxaHnq

iporouerpr.rqecKof, cucreMbr BalrpaaenoB HeoAHHaxoB. IIonocH v,uvtw lr'andoaee

TTyBCTBHTeIbHH K SMHCCHII B KOHTIrHyyMe, a nonocrl- B n L - K SMHcCHH B JIHHHf,x'

noaroMy AHarpaMMa (V-U,U-W AonxHa xopouo orpaxarb oco6eHHocrtl

eMHccHH BoAopoAHoro KoHTHH)rIMa, a Ailar]pavlwa (v-L,L-w - oco6eHHOCTH

OMHCCHH B JIHHHSX.

flnarpar,ar,ru npHBeAeHH n,i pnCynxe. Ha xaxAOfi n3 HHx O6oSnaqenu:

CnaOunOfi TOHKOF 1vH1efi - xpllBHe, CooTBerCTByryI[He ra3y, H3nyqaplqeMy B

HenpepbtBHOM CneKTpe H B JIHHHSX, BbItIHCJIeHHbIe np1 CneAyOtrIHx napaM€Tpax: I" =

=10000 K, ?"* = 3000 K, w = 0,1. BAO.nu KaxAoF KpHBoF MeH,{eTc' sHaeeHHe p12'

CTpenKa nOKa3HBaer HanpaBneHne ero ylvleHbllleHlr.fl oT I AO l0-7. UHQpOfi I Orueqena

KpuRaf, Anaft"= l}r2,qn@pof, 2 - F,trs f,"= 1014 cM-3;

CnJlounof, roncron ,tn]Huefi - np.EMac CoOTBerCrByKll{ac H3nyqeHHP AHT npn

pa3Hbrx reMneparypax.
IllrpnxOnof, nHHHefi - KpHBbIe cooTBercrBypulHe rasy qacTHqHO HenpoSpaqHoMy

B KoHTHH)ryMe. Il4CIpofi 3 o6osnaqena KpHBa'E AnflTe= 13000 K, qnQpofi 4-7"=
=20000 K. BAOar xpHBbIx MeHceTcf, 3HaqeHHe ronl{HHbl cJIOfl' IIpn z6 7l0 xt't

npOHCxOAHT nepeqer{eHHe C gJIaHKOBCKOF flpflM6tr. O6e xpunue BHqHCIeHbI Anfl il11=

=1016cM-3.
HsaHarrnsaAHarpaMMBHAHo.qroHaHHxH3nyqeHHeBoAopoAHorora3aornH-

I{AETC' OT HSNYI{EHH' AqT B |IIHPOKOM AHANA3OHE NAPAMETPOB

Ha O6eux AByxIIBeTHbIx AgarpaMMax HaHeCeHO nOJIOxeHI'le BcnbIItrKH UV Cet, na-

6a16Aasuefic t 23 gexa6p.c 1985 r. B cgcreMe BalrparenoB, [IoKa3aTenH IIBera BcnbIIUKH

HCnpaBJIeHbI 3a BKJIaA HgJIyqeHHs OT CaMOF 3Be3AbI. B uOrrenr MaKCHM)Ma 6leCxa

BKJTaI OT 3Be3AH nO CpaBHeHHO C BKIaIOM H3nyqeH[a OT CaMoR O6naCTH BCnbIIIIKH

Man H HCnpaBJIeHHbIe LpeTa npaKTHqeCKr He OTIHr{aIOTCf, OT Ha6nOAaeMbIx'

Ha gnarpauMax Toqror oTMeqeHo noJIOxeHHe B HaqaIbHOfi Qase (eAuHcTBeHHac

AaOHKCHpOBaHHafl TOI{Ka MeXAy CnOKOfiHHM COCTORHHeM 3Be3AH H MaxCHMyMOM

6necKa), KpyxKoM - noKa3aTeJrr,t rIBeTa BcnbIIIIKH B MOMeHT MaxcHM)Ma 6lecxa. Ha

AgarpaMMax noKa3aHo raKxe cMeqeHr,le BcnbTIIIKH no Mepe ee yracaHHt. Bt'lAHo, qro s
MoMeHT MaxcHMlMa 6lecxa H3rlrqgHng Bc[birrrKH no cBoHM KoJIopHMerpHr{ecKrM
xapaKTepHCTHKaM 6IttSxO K nJIaHKOBCxOMy C paBHOBeCHOfi TeMnepaTypofi OKOJIO

15000 K.
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- 0,5
0,5

0,5

V-U

L- ty

0,5

-qr 45
v-t

AByxrIBerHa.s AHarpaMMa (V-4, U--W) u (V_L, l__W)

Kax sr,rAHo H3 AHarpaMM, cMerrleHHe noJroxeHHr{ BcnHmKH no Mepe ee pa3BHTHq
BnoJrHe oq)rrHMo H peiurbHo orpaxaer H3MeHeHHr{, npoHcxoAxllHe B ee cneKTpe.
lloAo6uue I{3MeHeHHt B ulnpoKoflonocHof, cncreMe UBV r,aoryr 3aMbrBarbcr, H B cBoe
BpeMa Kprcraau4r r.r "IIoHrHTaHo [6] cAelaan BHBoA o Her3MeHrireMocrH B npeAeJrax
oux6ox Ha6lngoHnft noxa3areJrefi qaera Bcnbrr[ex no Mepe Hx pa3BHTHfl.

Konrnnyyu Bcrrbrruxn nBrreercn KoporKoxHB)[rIHM H qepe3 4-5 unu nocne MaK-
cHMyMa 6aecxa ocHoBHyto ponb B H3nlrqgHnlr BcnHtuKH HrpaK]T luHHH.3ro xopouo
BHAHO nO CMeqeHr4Io noKa3areaef, qsera Ha Ar.rarpaMr,,re (V- U,U 

- 
l{). Iloae4enue

NOKA3:ITEJIJ{ UBETA V 
- 

L CBHAETEJTbCTBYET O IPHC)TTCTBHH BO BPEM' BCIHIIIKH B
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nOJrOce L CntaaOfi,nlnefiqarOfi OunCCrr. Ha guarpauMax C npucyrgrBreu 3rofi

norrocbr Her coorBercrBnfl Ha6npAaeMHx noKa3arenefi IIBera paccr{HTaHHbIM. 3To

TOBOpHT O TOM, r{ro HSO6XOAHM 66nee AeraJIbHHfi pacqer CneKrpa c yqeroM

HeOAHOpOAHOCTH H3nlrqatgtrIefi o6laCrn HI:M xe peanbHHe Snsnvecxne napaMerpH

O6naCTH BC1bIIIIKH CHJIbHO OT.1HqaIHCb OT HCnOJIb3OBaBIUHXCS B pagqeTax.

Cne4yer OTMeTHTb, .ITO B nOJTOCy /, Moryr nonaAaTb iluHttu H r K CaII, rOrOpue,

KaK 11paBHnO, BcerAa Bo BpeMq BcnbIIueK npucyrcrBylor. yqer AonoJIHHreJrbHotr SMIlc-

CHH OT orHx JIHHHfi cMeCrHr KpHBbIe 1u Zsa AHarpaMMe (V-U,U -W. 
B cucreue

BanbpaBeHoB npHHJrra npflMa.fl rrrKaJra norapH$MoB uHTeHcHBHocreF (B orrHqHe or
O6parH9fi IIIK;UIII CHcreMH UBVI. HSia yBenI{qeHH, noroKa B nOJIOCe L Oru xpnsue

cABHHlrrc.s no .qgarpaMMe BJreBo H pacxoxAeHne paccqnTaHHblx IIBeroB c ua6llo-

AaeMbrMH ycltnHTCs.

Bunogrt

l. B U,eaOr'r $OrOr"rerpr.rrregKa, CHCTeMa BaalpareuOB flB1fleTgfl 6Onee rnSOp-
MATHBHOfi B CMHCJIE OTAEJIEHI'I.fl PA3IHT{HbIX HCTOTIHHKOB H3NYIIEHHf, APYT OT APYTA H

orpaxeHl,rfl oco6eHHocrefi H3nyqeHH, RcnbrIIIKH, qeM TpaAHIlLoHHafl eucreua UBV.

Har6OAee npeAnOr{THTeJIbHbIMH C TOTIKH 3peHH, AHaIHOCTIlKla l,Blran6Ter AHarpaMMH

(v 
- u, u -w 

n (v 
- L, L -w.Ha 

o6eux srHx AHarpaMMax l,r3nyqeHHe BoAopoA-

HOrO ra3a orAertercs or lr3n) IeHrr At{T AOBOTIbHO XOpoUro'

Z. B uOuenr MaKCHMyMa 6aecxa Ha6npAaeMHe nOKa3aTenH IIBeTa BCnbIItrxH Haxo-

AflTCf, B xoporueM c.o,rrac]|,Lt c paccqHTaHHHMH AiIfl BOAOpoAHOTo ra3a, In3nyqaloqero

B HenpepbrBHoM cneKrpe H [Meroqero reMnepaTypy T, = 15000 K' xonqenrpt\Ha fi,=

=1016 cM-3 u reoMerpHqecKyo TonrqnHy ngnyqapqefi o6tacru z = 10 xtrt. Cpasy xe
nOCJre Haq:UIa BcnbtIIIKH OCHOBHyO ponb B ee H3nyqeHH[ HaqrHapr nrpar6 lrttHlar, A

KoHTHHyITM oqeHb 6ucrpo ocna6eBaer'
larop-eupaxaer 6onbrtryo 6naroAapHocrb P.E. I-epu6epry n B.II. I-pnnnny 3a npo-

rBrreHHbIR HHTepec x pa6ore H IIeHHbIe peKoMeHAaIIHH.
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EbICTpbIE I,I3MEHEHIIS ATMOCoEPHOI;I oKCTI,IHKIIIu.'
. II. OAHOBPEMEHHbIE HAEJIIOAEH}Ifl ATMOCOEPHOII

IPO3PAIIHOCTI{ HA PA3HbIX TEJIECKONAX

B.H. EypnarreB' E.A. EypHaurena, H.H. Mepxlr'IoBae JI'[I' Merux

npHBeAeHbr petyJrbraTH oIHoBpeMeHrrHx xa6aroAexrfi arMocoepHofi 3XCTHHKIIHH xa Tpex TeJrecxonar(

KpbrMcxofi ac.rpo(DH3Hqecrofi odcepBaropuu a 1986-1987 rr. PacxoxAeHHe. MexAy xpHBHMlr MoHoxpo:

Marrqecxofi npo3paqHocrH, norllr{eHHbrM[ Ha pa3rhrx reJlecxonax, cocraBJlser 0,mU25, B n] rIlre xoqr

AocrHra, 0,-01, KoporxoneproAnqecxne xore6axnc c nepxoAoM 3-7 unx c aMnJtrryAotr ao 0,nO2

A1natorca- rJraBBbtM [penrrcrBHeM noBulueHHr roqxocrfi tporooaerrpxvecxrx xa6lpAenlrfi npH npHMe'
HreMofi MeroAHxe QlrHAaMeHTarbHon tporouerpxr.
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SHORT.TIME VARIATIONS OF THE ATMOSPHERIC EXTINCTION. II. SIMULTANEOUS
oBSERVATIONS OF THE EXTINCTION VARIATIONS AT DIFFERENT TELESCOqES, by V.t.
Burnashov, B.A. Burnashova, Nl. Merkulova, L.P. Metik. The results of the atmospheric extinction obscrvalions
carried out of three different telescoPes of the Crimean Astrophysical Observatory in 1986--19gz are presented. The
curves of extinction vary W 0'nV25, during the best nights - 0,n01. The short time variations wirh the periods 3-
7n and the amplitude to 0,'o2 are the main otrstacles to fundamental photometry method.

HsSruenne Kone6aHHr arMoc0epHofi flpo3par{Hocrr c xapar(repHbrr 
"p"r"n"r.ro-p'rAKa HecKoJIbxHx MHH)rr Haqaro B KpbIMcKofi acrpoQn3Hr{ecxotr o6cepnarop66 AH

CCCP no HHHITHaTHB€ B.E. HHKoHoBa. no pe3ynbraraM Ha6nloAeHpfr, BbrnoJrHeHHblx
oAHOBpeMeHHO Ha qerblpex AnHHaX BOIH, CAenaH BbrBoA O TOM, qro H3MeHeHH.s 3KC-
THHKI{H}T NPOHCXOAqT B PA3HbIX YqACTKAX CNCXTPA OAHOBPEMEHHO, NPHqEM AMNJIH-
TyAa 3THx Kone6aHHr, coc'raBnrpqafl oKoJro 0,101 s BHAHMofi o6aacrn, Bo3pacraer B
CTOpOHy KOpOTKHX AJIHH BoJrH []. B xa.reCrBe CneAyDrrIerO fiara HcCJreAoBaHH, npeA_
CraBJI'EJIO I{HTepec conocTaBHTb OAHOBpeMeHHbre H3MepeHHfl , Bbrno.[HeHHbre Ha pa3-
Hbrx reJrecKonax. TaKa, pa60Ta HMeer BaxHbrfi npaKruqecKnfi nnrepec , cr"in cqacro npeArraraeMbrM "p_a3AeneHHeM rpyAa" npH npoBeAeHHH a6connrHbrx cneKT_po$oroMerpH qecKH x Ha6nloAeHrfi , noo nniopn rrr arMoceepHor? oxcrHHxrrr.r H Ha MaJroMBC[OMOrareJrbHoM TeJrecKone B Ter.reHHe BCeB HOqH C rena, q706br 60aee a$Qe*rruroHCnOJrb3oBars na6nngarenbHoe BpeMr{ KpynHbrx HHcrpyMeHTOA. npn STOM MO.[qa_
JIHBO npeAnoJraraerc-fl, qro npo3paqHocrb 3eMHori arvocsepu H3MeHserc.s B MecraxpacflonoxeHl{t reJlecKonoB Bo Bcex HanpaB"rreHHqx oAHHaKoBbrM o6pasou. Boo6[teroBop.fl, xaK noKa3brBaeT oflbrr,3To npeA[onoxeHrre BbrnorHr{ercq. TeM He MeHee, He_o6xoAutr'u cneqlraJrbHo [poBeAeHHbre HccJreAoB aHH, AJrfl noJryqeHH-fl KoJrHr{ecrBeH-Hblx oI{eHoK' Atn STOF uenH JIeroM 1986 r. HaqarH oAHoBpeMeHHHe Ha6npAeHH.q
3Be3A Ha reJrecKonax A3T-7 (AHaMerpoM 20 cM) a A3T-r r 1Aranerpor,,r r25 o,,r). B 1gg7 r.6rra npnueneH AonorHrrreJrbHo reJrec*ofl pK-s00 (AHaMerpoM g0 Crra), H3roroBreHHbrr
B MacrepcKHx Kpuucxofi acrpoQnrnvecKori o6cepBaroprr. Tea""*onbr pacnoJroxeHbr
npHMepHo BAoJrb JrHHvlH, OpHeHTHpOBaHHOfi C 

"OcrO*i 
Ha 3anaA. OrHocHrerbHoe Hx

',ONO,*EHHE 
H OTMETKH BbICOT, CH'TbIE C NJIAHA MECTHOCTH, YKA&THbI NA PUC, I..{an roro r{To6bl HcKJIIoqHTb sQ$exrrr, cBorcrBeHH",e ,rpo*onoJrocHbrM (pororvrer-pHqecKHM cHcreMaM (eooexr @op6ca H r{BeroBor? rureH), na6apAenns npoBoAHru.cb By3KonorocHbrx cHcreMax, ocyulecrBJreHHbrx c noMorrlbro cr(aHHpyroqnx cneKTpoQO_roMerpoB co-68 na A3T-7 n AcII-3g Ha A3T-rl,.qHepaxqHoHHbre peurerKH xoropbrxycTaHaBJIHBa[ncb B 3aAaHHoe @r'rxcnposaHHoe noJroxenne. tlpn groM rrrgp6Ha cneKT-panbHofi noJrocbr onpeAeJrflercr pa3Mepauu uso6paxunr, arua,, H ,THDHHOT? Bbr_xoAHofi r{enH cneKTpoQorouerpa, H B CpeAHeM COCraB.rr.Eer oxoro 25 A am i;;-t;,

oKoJro zB A ats co-6g. Ha reaecxone pK-g00 6ua ycranoBJreH aporoMerp, cna6-xeHHHfi r'rnrepQepenuHoHHbrM Qxrurpor'r t, qno A 1al, = 30A), *orop",o 
'H 

on-peAen,n $orouerpnqecxy,o c,creMy Aa.a Ha6apAeH,fr B 1gg7 r., B ro BpeM' KaK B1986 r. na6npAeHn.s npoH3BoAHnHcb B AJTHHe 
"or.r", 

?\ 4260A. B reqeHr.re 4ayx novefi6rtan sHnoJrHeHbr raxxe rl3MepeHH_fl B AJTHHe BoJrHbr 7,,7270A, pacnoaoxeHHorl BxBocre rennypHqecKotr nonocbr soAH. Ha puc.2 npHBOArrC, rpH xapaKTepHbre KpH_BbIe MoHoxpoMarHLlecKoli oxcrnHxl-1:aH Arn coorBercrByrorrlux KoHKperHbrx MoMeH-roB, KOTOpbre AaX)r npeAcraBnenue o6 ycJroBH.ax peanbHbrx Ha6nn4eHrfi n;;o_
YTOJTbHHKAMH HA PHCYHI(E YI(A3.IHbI ANHH'I BOJIH, B I(OTOP'IX NPOH3BOAHJIHCb OA-HOBpeMeHHbre HSMepeHH' Ha pa3Hbrx TeJrecKoIIax,

Hexoroprre cBeAeHHr o nrr6pannbrx A.rr_a na6nroAennri 3Be3Aax npaBeAeHr,t Bra6l.1.
Kax anAno ns ra6auqu, sa HcKJrroqenuer,a BST0l T,ria6nohatncb AocraroqHo ,pxHe

3BC3AbI, NOSTOMY IIIYMbI, CBflSAHHbIE CO CTATHCTHqECKHMH STTYXTYAqNTMH qHCJIA (PO-
ToHoB, He npeBHrrrarcr 0,-001.,{arreatHoerb oAHoro Ha6rrcAeHH, Ar.fl A3T_l l r pK_
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A3r- //

PHc.l. B3aHMHoe pacnoJloxe-
HHe TeJrecxonoB KpHMcKofi
acrpooH3Hqecxofi
o6cepBaroplrH

2r0

/r5

/,0

0r5

+000 5000 6000 7000 ),, A

Ptrc. 2. HexoropHe xaPaxreP-
HHe XpHBHe MOHOXpOMaTHqe-

cxofi SxcrHHl(IIHH
Ilprvoyro.nrxxxaMH orMe-

qeHH AIHHbI BO,H, B XOTOpbIX

npoBoAH rIHCb OAHOBpeMeHHHe

Ha6rroAeHHe Ha piliHHX Terec-
KOIIAX

800 npur,aepHo paBHa 40 c npn BpeMeHH SKSn93HIIHH 32 c. Atts A3T-7 ulyMoBard

Aopox1a ycpeAHsnacb nO HrlTepBany l5 C, 3aTeM B npoqecce o6pa6orxx C[ocO6oM

CKOJrb3flIIIerO CpeAHerO npI{BeAeHa K HHTepBaJIy 30 C. Taxnu O6pa3OM, MOryT 6HTb

O6HapyxeHbI xOndaHHfl npo3paqHogTn C xapaxTepHHM BpeMeHeM 6olsue 3 r.'rnn.

COnOCrasreHHe KOOOQnT{HeHrOB OKCTHHKIIHH, OnpeAeneHHb,Ix Ha pa3Hblx TeneCKo-

nax, nOKa3aHO Ha pHC. 3-12. Aaq rorO qTO6bI He 3arpOMOxAaTb qepTex, KpHBb,le

pasHegeHbl OTHocHTeJIbHO HeCMeIIIeHHofi KpHBOtr, rrOIyqeHHOE Ha A3T-7: An, A3T-

1l - xa 0,103 gHuS, Anr{ PK-800 - BBepx. BeaHqHHa CMeuIeHI,ts yKa3aHa Ha pHc)rH1ax

CTpeJrKOfi. 3ar.lernU TaKxe, r.ITO KpHBbIe Ha pHC. 3-8 nO.rryueHbl AJI.a 3Be3A, HaxOA'c-

UlrxC.R B pa3Hbrx a3uMyrax, pnc. 9-12 - Arrn 3Be3A, oTcroslqxx Apyr oT Apyra
np1MepHo Ha lo. IIpu arou, B cBfl3H c MeHbIxeE flpKocrbn 3Be3Abl BS7017, crarHc-

rgqecKafl ourH6Ka oAHoro H3MepeHHr Ha A3T-11 r.r PK-800 B AJTHHe BorIHbl L 4l1O L
CocTaBJr.fleT npHMepHO 0,t003, a Anq H3MepeHLfi B nOnOCe BOAH Ha TeJIeCKOne A3T-11

(pHc. I I u L?)- oKono 0,'013.
Hg conocraBJreHHJr KpHBbtx Ha pHc. 3-12 rtroxtto cAeJlarr' BbIBoA o roM, tITo B HotIH

co cpeAHHM KaqecTBoM onpaBAaHo [pHMeHeHHe BcnoMoraTeJlbHoro Terlecxona Ane
nonyqeHr,t.fl AaHHbrx c Tor{HocTbr,o Ao 0,4025 -- uMeHHO TaKOBa MaKcHMaJIbHafl ReJIH-

qHHa cHcTeMaTr,rqecKoro pa3IHqHq MexAy xpHBbiMLr, [oJIyqeHHbtMH Ha pa3Hblx Tene-
cKonax (pHc. 3-6,9).
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Ta6 r u qa 1

BS 3sesAa ct2ooo Qom Cn mv TeJrecxon

oLyr
ctPeg

(uMi

ullc

+38'47'01"
+15 12 19

+77 47 40

+40 56 06
+50 16 57

A3T-7

A3T-1 1,

PK-800

A3',l:11

Kpor',re roro, Bo Bce npnroAHbre AJrfl $orouerpnn Horln xopouo 3al\,lerHbt Kone-
6anur. xoe@@nqueHTa npo3parrHocrH c xapaKrepHblM BpeMeneu 20-30 MHH c aM[-
nHTyAofi oKoJro 0,t02-0,t03, n xyguue HoqH aM[JrHTyAa Moxer yBerHI{HTbc.s B

ABa-TpH pa3a, npH 3TOM cHcl'eMaTHqecKaq pa3HocTb MexAy KpHBbIMH Bo3pacTaer Ao
0,-05 (cr',r., HanpnMep, l?/13.A7.87 vt 14/15.07.87). B noqn, HenprroAHbte Arr. Soro-
MerpHqecKHx H3MepeHHfi, aun.nnry4a Moxer AocrHrarb HecKoJrbKHx Aec.flTbrx 3Be3A-
Hofi BerHqr,rHbr, H3MeHflscb pa3rnqHHM o6pa3oM B pa3HHx a3nM)rrax Ol/12.07.87).

ConocrasaeHHe xpHBbrx Ha pHc. ll u 12 noATBepxAaer BHBoA, cAeaaHHuE na
ocHoBe 6oaee paHrrr,rx Ha6nroAeHnfi [], o rasncuMocrH Qlyxryaqnfi npo3paqHocrH or
AJIHHbr BoJrHbr. Cpe4une aMnnHTyAbr rcole6annfi 3KcrHHKIlHH, nonyr{eHHble na A3T-7 x
A3T- I I B AJTHHe BoJrHbr 7v7280 A (*uocre rennypHqecKofi nonocbr BoAbr) npaKrHqecKH
coBnaAapr. B ro xe caMoe BpeMfl H3MepeHr,rr{, BHnoJrHeHHHe Ha reJlecKone PK-800,
noKa3brBaror ropa3Ao 6o.nrurne aMnnnTyAbr Kone6aHHfi npo3paqHocra B AJIHHe BoJrHbI

)t4170.4,. CneunaabHo opraHH3oBaHHbIe HccJreAoBaHHr, BKnroqaprllHe, I(poMe Mo-
HoxpoMarHqecKHx H3MepeHHri arvocQepnofi eKc'rHHKr-u,rH B IrIHpoKoM c[eKTpanbHoM
Anana3oHe, oAHoBpeMeHHbre MereoHa6rnAeHHr, H3MepeHH.s BblcorHoro npoQuae
TeMnepaTypbr, a Taxxe, Bo3MoxHo, H paAHoHa6tnAenus B MHJIJIHMeTpOBOM AHa-
rra3oHe [3], r"ror.nn 6u nouoqr cAeJrarb 6onee onpeAeJreHHbre BbrBoAbr o npHpoAe
pacceH BarorrlHx qacTHu.

Mnornlru HccJreAoBareJrqMH 3aMeqeHo BJrHr{HHe cBotrcrB 3eMHotr aruoc$epu c xa-
paKTepHbrMH BpeMeHaMn 4-7 MHH Ha npoBeAelrHe pa3JlnqHoro poAa Ha6JIIo4eHnfi:
coJrHeqHHx [2], aHSpaxpacHbrx H Ap. OrMeqeHbI oHH H npn 3BesAHbIx {orouer-
pHqecxnx H3MepeHHqx [4]. Bnnr',rareJlbHoe paccMorpeHne pHc. 3-12 noxasHBaer, qro
TaKoro poga xo.ne6aHnr npHc)rrsrByror Ha Bcex Kpr{Bbrx. IIpn arorr ipasoBHll cABHr
MexAy KpHBbtMH, nonyqeHHbrMH Ha pa3Hbrx TeJrecKonax, Moxer AocTHraTb 2 MHH (cM.

l4l15.06.86). Kax noxasHBaror H3MepeHhr, BbrrroJrHeHHHe Ana 3Be3A, HaxoAs[lHxc.fl
npHMepHo B oAHofi o6nacrn He6a, 3ror cABHr coxpaHflercr. (14/15.07.87), qro Moxer
cBHAereJrbcrBoBarb o roM, t{To npHqHHy raKlrx xparKoBpeMeHHHx Sayxryauxfi cae-
Ayer r{cxarb B npH3eMHoM cJroe, Ha Bbrcore He 6oJree HecKoJlbKHx coreH MerpoB.

Aaa nexoropbrx Hoqefi yAoBnerBopHTerbHoro xaqecrBa noKa3aHH cneKTpbl MoIq-
Hocrr, BbrqHcJreHHbre MeroAoM fluuuara [5], nocae HcKnoqeHr.fl.nnHefiHoro rpeHAa.
YraeaHu HeKoropHe nepnoAbr, xoropbre.rBHo noBTopqprc.fl Ha KpHBbrx, noryr{eHHblx
Ha pa3HHx HHcTp)rMeHTax, B ToM qHCJre H B pa3Hr,re noqn. .IIpdonHTHo orMerHTb, qro
MHorHe H3 HHx dr,nexn x nepuoAaM r,rsrrrenenuft reoMarHHTHoro AE-HHAeKca, Hc-
cneAoBaHHe Koroporo rpoBeAeHo Eo6osortr H Ap. [6]. ConocraaaeHne arrrx nepHoAoB
AaHo B radt.?.

Taxnu o6pa3oM, onpeAeneHH.s MoHoxpoMarHrrecKor? aruocQepnoft npospavHocrn,
BHnOJTHeHHHe oAHOBpeMeHHO Ha pa3HHX TeJreCKOnaX B y3KoF nonoce, npHMepHo
cooTBeTcTByprqef, eQoexrunnor Alnae BoJTHH noJrocbr B, noxagusaror B HoqH cpeA-
Hero KaqecrBa cxoAHMocrb Ao 0,^025, B HaHJryqruHe Hor{H - 0,'01. Cyuecrryouure
KonedaHH.E npo3paqHogrH c xapaKTepHbrM BpeMeHeM 4-7 wslj c aMnnHTyAof,, Ao-
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5 6,5

Ta6lxrIa 2

41 ,8 37 ,l-35,4 28,8-24,5 2l-1', 16,2
nepHoAb! H3MeHeHHs

reoMarHHTHoro AE-

HHAEXCA, I5I MHH

Ilepuollbt H3MeHeHHg

SKCTHHXIII,IH, MHH

64-56 46-49 36 29-25 22-t9 t6,4 t 4,'l

nepHoAbI H3MeHeHue

3KCTHH(I{HH, MHH

12,7-r2,3 10,9 '7,3 5,6 5,6 5,6 5 4,6

nepHoAbr H3MeHeHHt

reoMarHHTHoro AE-

xuAexca, I5l uNx

12,7

CThrarqqefi O,^02,gO-BHAHMOMy, SBJIflIOTC, OCHOBHOf, nperpaA6fi Ha 51]mH ynyq-

rrreHg51 TOqHocrH sorosaexrpHr{ecKhx Ha6nK}AeHHF, ocofeH66 npH HSyqeHHH pacnpe-

Ae,le:H[f,oHeprHHBcneKTpaxSBe3AMeToAoMcKaHHpoBaHHflcneKTpoB.
Anropx r.ny6oxo 6raiogapHu 6o6osofi B.IL u Kaxnanu B.O. 3a noJIe3HbIe o6cyx-

Aeilu' B xoAe BHnoJrHeHHr pa6oTH, Ko6uvery B.n., BespyqeHKo H.B.' Iliaxorcxouy
ii.M., Berr*Hofi T.C., souaapr H.YI. u Jloexofi M.H. 3a noMoqb B Ha6JIPAeHntx,

EyKar{y A.8., .flnuopeHKo M.n. n t"taxn*ry o.H. sa roMoqb B oTnaAKe annaparypx, Ax-

cHMeHTbeBofi ll.H., Xoroaesofi B.T. r Onaaroaofi ll.H. g noMoqb B H3roroBJreHHH

Hnnrocrpal{Hfi.
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yaK524-74

HAEJIIOAEHI{'I IAJIAKTI,IK H APYTI4X 3BE3AHbIX CI4CTBM
HA ACTPOOI43}IqECKOI4 CTAHIIHI,I''ACTPOH'':

METOAI,IKA HA I;JI IOAEH H I,I. PE 3YJI I,TAT6I O E PA E OTK I,I

A.A. Eoap.ryK, P.E. fepu-r6cpr, A.M. 3ucpcna, X. Kyprcc,
H.H. McpxynoD:I, JI.[I. Me'nrx, B.]I. flpourrx, H.I,I. flpouux,

Ir.fI. Ilcrpon, A.I]. Tcpc6ux, f.M. Tounracnl, K.T. Xya

OnHcaHa MeroAHKa H pe3ynbrarbr na6loAexuR raJraKTHX Ha r(ocMHqeckoff craHr{HH "AcrpoH". Pe-

3ynbrarbr na6.noAexufi 27 o6terroe - ,orapuQMbr noroxoB, BbrpaxeHHbrx o epr/cvz .c A,, atr" Ns6paxHurx
yqacrxoB rxHpHHofi 28 A e cnexrpanbHoft o6.nac'ru 1600-3500 A - uso6paxenst na pnc. 2.

OBSERVATIONS OF GALAXIES AND OTHERS S.TAR SYSTEMS WITH THE ASTROPHY.

SICAL STATION 'ASTRON'. METHODS OF OBSERVATIONS. RESULTS Otr' TREATMENT,
by AA. Boyarchuk, RE. Gershberg, A.M.Zvereva, G. Cowtes, N.l. Merkulova, L.P. Metik,V.I. Pronik, I.l. Pronik,

P.P. Petrov, A.V. Terebizh, G.M. Tovmassian, C.T. Hua. Method and results of galaxies observations on the cosmic

station "Astron" are described. Results of 27 objects observations in values of lg F1 in erg/sec cm2 A for selecred bands

of 28 A width in spectral region of 1600-3500 A are shown infig.2.

BueAetrHe

Hnrepee K ynbrpaQnoreroBblM Ha6IDAeHHRM raJraKTHK o6rscnsercfl pflAoM
npr4r{HH. Bo-nepeurx, B ynbrpaQHoneTOBorZ O6naCTH HaxoArrc, pe3oHaHcHbrc JrvlHr4u
MHorrix aroMoB, HanpuMep, Lul2l5, Mg[2852, Ay6rer Mgll2795---2802, C IV 1548,
a TaKxe InHVvl, BO3HhKaOUIl4e npH nepeXOAaX C 6OIee BbTCOKHX, qeM BTOpOB,
ypoBHefi B ocHoBHoe cocroeHre, HanphMep, C IIII 1909, OV 1218, Nc V 3426, 3346,
Si III 1896, Al lI 2669 u Ap, BnaroAapn roMy, trro Huy.HAll ypoBeHb ep,r.eercg.
ocHoBHblM cocTorH}4eM aToMa, Bce 3TU JTVHUU Ha6nrcAanTcr KaK B 3MHCCHH, TaK H B

nornoqehH[4, Ann AxtuBHbrx flAep ranaKTflK JtvHHn nOrJToqeHHr, Bo3Hr4Karou{re B

o6paulennrrx K Ha6rnAarenrc cJrorx ra3oBofi o6o.noqxu uJrvl Apyrhx ra3oBbrx
o6pa3oBaHufi, .flBllorcr{ ocHoBHbrM HcrorrHHKoM nn$opvarlr,ru o KHHeMaruKe ra3a
(paclrnpeHnH o6onor{Kr,r) B sApax raJraKTLtK t1-41.

flpyrofi npl4qnHoli Bo3pocuero EHrepeca x ynbrpa$HoJreroBblM HadnloAeHfisM
flBJIreTCfl BO3MOXHOCTb l4CCneAOBaHHs 3Be3AHOrO HaceJrteHHs raJraKTHK, npOHCXO)K-
AeHVlfl r,r SBOJIIOqXH 3Be3AHbrx CHCTeM. B raXUX HCCJTeAOBaHH.qX npO6HbtMH O6beKTaMH
.sBJrflroTc, rony6He 3Be3Abl rnaBHo* nocneAoBareJrbHocTH, HMeoull4e Bo3pacr ,106-
107 aer, roay6ue ropflqhe 3Be3Abl rr.lna eAep nnaHerapHbtx ryMaHHocrefi, rony6bte
"6poAqrr,r" (blue stragglcrs) Ha6nloAaeMbre B uapoBbrx cKonJreHHax. roly6sre 3Be3Abr
THna A BbrcoKof cBerhMocrH, rony6ure 3Be3Abr, 6eAnure MeraJlraMH, pacnona-
raKluluecfl Ha roph3oHrarbHori BerBh Aharpauuu I'epuunpynra-PecceJra h Apyrne
noAo6Hbre o6rexrtt t5-91. 3rH ese3Aor roqHee, qeM KpacHbte ly,ryt xelrrble 3Be3Abt,
xapaKTepH3yroT oTJrhqHa 3Be3AHoro cocTaBa cHcTeM, HMelo|JlHx pa3Hoe nponcxox-
AeHHe x SBOJllor{Hlo. BK.naA rony6brx 3Be3A B oorqee H3Iyr{eHhe railaKTl/.K4
cyqecTBeHHo pacrer c nepexoAoM H3 onrr4rrecKofi e y.nurpa$noneToByto oonacrb
cneKTpa H no3ToMy xapaKTephcTHKr4 3Tl4X 3Be3A, COAepXalllHXCr B raJlaKThr(ax, rerqe
Bbr.RBHTb nO y@-O6raCTH CneKTpa.

Htxe onncaHa MeroAHKa x pe3ynbrarbr Ha6noAeHVh raJtaKTHK Ha KocMHLrecKoItr
craHqr4r4 "Acrpox" [ 1 01.
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Mcrogrxa na6.nroAeHrfi

Ha6atoAeHnq raJraKTHK Ha craHl{x}4 "Acrpox" npoBoAunucb c noMorrlbp cneKrpo-
Merpa, rMelou{ero Ha BxoAe gae Ar4a0panMbt AuaMerpot',t 78" n 13". Hs-ga HaxroHa
nrocKocrr. 4ua$parv K ocr TenecKona oKoJIo 45o nepaaa Hg.HHx Bblp$ana ua ne6e
nroqaAKy pa3MepoM I xaaAparnyro MHHyry Ayrla, a Bropat - 100 KBaAparHbtx
cer(yHA. Ha sHxoAe cneKrpoMerpa HMenHcb rpH rrlenn, Koropbre BMecre co cBoHMH
npneMHr4KaMH (O3y) xecrKo r(penrJrr,rcb na o6r{etr noAenxHofi Kaperxe. KaxAaq I4s

ltlelefi coorBercrBoBarra 6orsuoft sxoAHofi Ara$parue H Bupegana yqacroK cneKTpa
ull.rpnnofi 28 A. flpr ABHxeHHH KaperK[4 BAoJIb Ancnepcnn Bbrxo-AHbre uenu oAHo-
BpeMeHHo cKaHHpoBann rpvl yqacrKa cn€Krpa: 35b0-2500 A tnepuurtr KaHan),

2500-1600 A (sropofi KaHan), 1600-1050 A trpernfi KaHar). K coxalenuo, nocJle

BbrBoAa lra op6HTy B TperbeM KaHaJre norBnJracb HeucnpaBHocrb, H3-3a qero oH
nepecraur pa6oraru. flor',ravo ocHoBHblx H3MepHTelbHbrx KaHaJroB, B cneKTpoMerpe
HMerlcf, AonoJrHHTelonurrtr KaHaJr, npHeMH[4K Koroporo noMeulanc, B HyreBoM
nop.flAKe guSparqnonnofi peuerK]4 h perhcrphpoBaJr hHTerpanbHylo spKocrb
H3MepfleMoro o6rexra B uhpoxoM AHana3oHe cneKrpa or 1700 ao 6500 A.B auro-
nefiueu oror KaHaJr oKa3ancs BecbMa noJre3HbrM npH yqere paccesHHoro cBera B

cneKTpoMerpe.
Ha6lrc4ennr raJraKrHK npoBoAunncb B pexl4Me y3KononocHofi $orourerpnlt, r.e. B

HecKoJrbKHx $nxcrposanHbrx noJroxeHxsx KaperKH @3Y. Ko.nnqecrBo H3MepseMblx
noJroc B KaxAoM H3,qByx yqacrKoB c[eKTpa cocraBJrflJro or 3 Ao l0 s gaelacavocrn or
rpKocrr o6rrexra. Alnna aKcnosnrlr4H, HJrH BpeMr HakonJreHns B KaxAofi nonoce
(KaxAoM noJroxeHnn KaperKh), xoae6alacu or 2-5 MuH Anfl rpKux o6texroa Ao
10-30 MHH An, caa6ux. Cqr4rursaHne rnQopvaUnfi npou3BoAuJrocb Ans apKytx
o6rexros qepe3 KaxAbre 0,61 c, Aas cla6ux - qepe3 15 c. YcranoBKa KaperKH Ha
3aAaHHyro AnHHy BoJrHbr ocyqecrBnrJracb c roqHocrblo ao 10-15 A no HssecrHoMy
ucx64nouy ee noJloxeHno H BpeMeHh ABHxeHHfl. IIpn neo6xoAl,tMocrn 6olee roqnofi
ycraHoBKH BbrxoAHofi u{enh cnexrporpa$a Ha 3aAaHHyK} AnHHy BoJTHbr, oHa
ocyulecrBnrJTacb c rorrHocrbro Ao 0,45 A. Hp o o6or.rx cnyqarx noJroxeHre KaperKH
nepeAaBanoco xa 3euap c ror.rHocrbro 0,!5 A. Ka.nr6poBKa cneKrpoMerpa no AnHHaM
sonH 6rua BbrnoJrHeHa c ro.{Hocruo 0,1 .4,.

lloayvaeua.a B pegynbrare na6lpAenHfi aHQopMaqHfl B BHAe HaKonJreHHoro qHcna
HMnyJIbcoB B coorBercrBypulrx KanaJrax, a raKxe MoMeHTbr na6lpAeusa no qacaM,
HMercquMc, na 6opry craHr{HH, noJroxeHHe KapeTKH, xapaKTepn3y}ou1ee AnHHy BoJTHbr

AByx oAHOBpeMeHHO 14sMepseMbrx yqacTKoB cneKTpa, TeMnepaTypa BHyrpH
cneKTpoMeTpa, cocTorHfie 3arBopoB Ha BxoAe H BbtxoAe cneKTpoMeTpa u Ap.
nepeAaBaracb Ha 3evlp B peanbHoM BpeMeHH qepes KaxAue 15 c. Ilpr,l 6ucrpov
cKaHnpOBaHHH c IUHpoKofi srtxoAHOfi qenba cqhTbrBaHHe npoE3BoAunocb c qacrorortr
0,61 c. B sroNa cnyqae cneKTpaJlbHoe pa3peueHxe cocraBrsro 40 A. Haru.{}re Ha
varnutxor neHTe 3arrHch BpeMeHH na6loAenrg, noJ'toxeHHfl KaperKH H cocrogHHq
3arBopoB no3BoJrHJro B AarbHertrueM nphMeHerb MauJhHHyro o6pa6orxy AaHHbtx.

Meronura o6pa6orxu na6.nmgcirurl

O6pa6orxa na6lpAenafi BKJroqara cneAyroulHe craHAaprHbre npo(efl)rpbr:
onpeAeneHHe cpeAHero 3HaqeHh, na6lpAaer*oro cHrHaJra,
onpeAeneHHe reMHoBoro roKa Ha MoMeHT na6.nroAennfl o6'oexra,
yr{er paccerHHoro cBeTa BHyrpH cneKTpoMerpa,
yqeT 3oAHaKaJrbHoro cBeTa,
KoppeKqnq sa bnerrpaabHyrc r{yBcrBHrerbHocrb H nepexo4 r a6coanrHblM eAH-

Hnr{aM.
MHoroqncaeHHbre BapnaHTbr pyunofi H MauiLHHofi o6pa6orxr.r na6apAeHrfi c qenbp

onpeAeneHr,rfl cpeAHero 3HaLleHHa cvl.Hara (Konil.{ecrBa HMnynbcoB orHocrllleecfl K
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Ta6auqa 1

19,8

54

51

50

50

43

40

39

38

38

399,1

395,1

394,0
393,1

a1 1

1'l,8

16,5

15,8

19,9

21,0

79

76

75

75

22,8
19,6

17,8

16,3

a't

))
2t
20
20

4n,7
425,3

428,3

426,5

3KcnO3HIlHH 15 c) norasaJlh OqeHb xopoulee cor,nache pe3yJrbTaTOB. B KaqeCTBe
oKoHqaTeJrbHor MeToAr4KH OnpeAeneHH.fl BenhqhHbr Ha6nrcAaeMoro cilrHaJ.ra npHHaTa
MeroAuKa, OcHoBaHHas Ha nocJIeAoBareJIbHotZ or6paKoBKe au6pocoa. !ln uaccnaa,
CocTotqero h3 HecKoJIbKt4x Aec.sTKoB 3Kno3hqH[, onpeAen.sJrocb cpeAHee 3HaqeHhe
noroKa I'l cpeAHeKBaAparHqHOe OTKJrOHeHr4e or cpeAHero o, nocJre qero 3HaqeHH,
noToKoB, oTrHqaEul!'lecfl oT cpe.qHero 6oauue qeM Ha 3 o, or6paroBbtBaJrgcb li npo-
IIeAypa [oBTOpJ{JraCb 3aHoBo, AO TeX nop noKa Bce ocTaBUHecg SHaqeHhfl noTol(oB He
oKax)rrc, BHyTpH noJlocbl tuHpl4Hottr +3 o. Han6oJlburee H3MeHeHHe cpeAHero 3Haqe-
H.un J 14 o npoHcxoAHno nocne nepBofi or6paxoarn, xorfl r.rHcJro or6pacueaeuurx
Sxcno3HI{Htu He npeBbruaro rpex. B ra6n. I noKasaHbr HecxorbKo npr"epo" raKofi
o6pa6orxu. B nepaov cron6qe Aaerc.R qHC.no orcnosxr-1nfi B Macc,Be n, Bo BTopoM -cpeAHee 3HalreHl4e HaKOnrreHHbrx HMnyrbcoB 3a oAHy SKCnO3HUHrO, B TperbeM _
CPEAHEKBAAPATHqHOE OTKJIOHEHHE OT CPEAHCTO H B qETBEPTOM _ TEOPCTXqECKAfl
oun6xa oAHoro H3MepeHhs, o6yc.nonaenHar crarrrcrt4KoE KBaHroa. Ilepaaa crpoqKa
orHocHTcJ{ K HCXOAH-OMy MaCC},8y, BTOpa, - K MaCCrBy, nonyqeHHoMy nocne nepBofr
or6paxoaxn, H -r.A. flocxoluxy BTopafl H nocJreAypqyre or6paxoBKu MarJ.ro H3MeHrJrH
cpeAHee 3HaqeHhe H BenHqhHy 6, To B KaqecrBe oKoHqaTerbHoro Ha6npAaeMoro
cvtHaJra npHHHMarOCb 3HaqeHHe cpeAHero. noryqeHHoro nocJre nepBofi or6paroaxu(BTopa.fl crpoqKa a ra6r. 1). Anaaoruqnrru MeroAoM HaxoAHJ.rHcb gHaeeHns
TeMHOBOTO TOKa B HaLraIe, B KOHLIe H B CepeAhHe ceaHca.

HccaeAosaHlro reMHoBbtx rokoB B l43MepnTerrbHbrx KaHaJrax yAenrnocb 6oauuoe
BHHMAHHE, NOCKO.IIbKY TOqHOCTb KOHEqHOI-O PE3Y'bTATA B SHAqHTEIbHOIi MCPEonpeAeJlrJlacb roqHocrbn, c Koropoft oUeHHsaJracb hHTeHcHBHocrb TeMHoBoro ToxaHa KaxAbrfi MoMeHT BpeMeHH Ha6n0AeHHS O6rexra. 3a BpeMn ceaHcanpoAonxHTe-rrbHocrblo 2,5-3 q, ievHoeoi ToK B O60ux KaHanax yBerrnquBaJlc.fl Ha10-15.% npaKTr4qecKh rHHerZHo, 3a hcKJrloqeHHeM nuuuru-*u*Aor.o ceaHca AJtflBTOpO|O KaHaJ-ra. Kpove roro, TeMHOBOTZ TOK B KaHarax nocreneHHo poc or ceaHca KceaHcy, TaK qro BMeCTO nepBoHaqanbHbrx s 1gg3 r.250-300 xMnyJrbcoB,HaKanruBaeMbrx 3a KaxAbte 15 c, on AocThr g00_900 HMrrynbcoB B [ocJreAHHx
ceaHcax e 1986-lgg7 rr. [IporpaMMa CeaHcoB crpoHnacb raKhM O6pasov, .{ro6rr
3HaqeHH' TeMHOBbrx roKoB r43MeprjrHcb Lrepe3 KaxAure 20-30 r"rnH. o6pa60rxa'na6apAenr,r h naltu{aaacb c,noryqenra xpraortr H3MeHeHH.fl TeMHOBOTO TOKa B KaXAOM
KaHaJre B TeqeHHe ceaHca. CpeAnaa ourr,r6xa oxHAaeMoro 3HaqeHHa reMHoBoro ToKa BMOMeHT Ha6n0AeHHfl taila(TuKn OLleHHBaerca a 3-5 HMnyJrbcoB A.nA 1S_cexyHAHbrx
3Kcno3r4rlHft. [Ipnnepno croJrbKo xe (S_g HMryrbcoB) tocra"rff r,.fl,rHuualsnurl
nore3Hbrri cxrHaJT, Koropbtfi eule Hcno,nb3oBarrc, B KaqecrBe nnsopvaqrn.

Yxe nepaure ceaHcbr na6npAeHrfi c.na6srx o6terroe uo,rurrir-iur;;; Bo BTopoMxaHare (1" 2600-1600 A) negashcrqero or A.rrHHbr BorHbr napa3hrHoro HsryqeHr4.s,
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Bbr3BaHHOrO $lyopecqenqre'l Qraurpa noA AercrBheM KocMHqecKHx nyqeltr.
Haarque 3arBopoB KaK Ha nxo4nofr 4raQpartue, TaK 14 Ha BblxoAe cKaHepa

HenocpeAcrBeHHo nepeA @3Y nossorh.no no3xe oqeHb rotlHo ycraHoBzTb HH-

TeHcHBHocru orofr AonoJ-rHhreruuofi 3acBerKH. Ona oxagalacu paanoft 30 rvnylucoa
sa 15 c HaKonJreHr4r. B cs.ffsH c orr4M o6croqreJucrBoM, BMecro nepBoHaqanbHoro
x3MepreMoro reMHoBoro roKa, B AanbHetruJeM H3Meprncfl TaK Ha3brBaeMbtf Hynb-
nyHKT, npeAcraBr.sloulr4fi co6oil cI4rHaJt nph 3aKpblroE exoAnofi 4ra$parve, r.e.
revHosoi ToK + napa3r4THas 3acBerKa.

Yqer pacceflHHoro cBera BHyrp14 cneKTpoMerpa Aenallcn no Mero,qHKe,
parpa6orannolP' Ann cneKrpoMerpa craHrlhH "AcrpoH" [11]. Als 3rofi qenH [4cnoJlb3o-
BaJracb rnsopvraqrfl qerBeproro KaHara, Aaloulaff HHrerpanbHylo spKocrb o6'uexra g

nu 4uvoi u 6 tnxae|, ya urpaSno.rrero Boti o6lacrr.
B ArHuHoeorFlosofi o6lacrr.r nepBoro KaHa./la 3HaqHTeJrbHbrf BKnaA B H3MepfleMbtri

norox BHochl 3oAHaKa.nbHblfi cBer. Ero apxocrb, pacnpeAe.IleHHe no ne6y n gaBV-

cHMocrb or AJl14Hbl BorrHbt 83rrbr H3 t12, 13]. Yqer cnexrpanbHotr qyBcrBHrertbHocrh

O3Y n [epeBoA r43MepeeMbtx noroKoB e a6coJrorubre BeJIHqHHbt AenanHcb cornacHo
ra6nxqaM, npuBeAeHHbtv e [1 11.

Ha6lnAarelbHbte 3aAaqH, nOCTaB,neHHbte nepeA "ACrpOHOru", B 3HaqhTe.IIbHOft Mepe

o[peAenfl/]lvcb Bo3MoxHocrrMH cneKTpoMeTpa, KoTopble 3aKJ[pqa.nhcb B h3MepeHHH

rroroKoB a r,ls6paHnurx yqacrKax cneKTpa. OrcroAa BblreKara caMafl o6ttlaq Nx

Qopnay-nNpoaxa:
noryr{HTb rpy6oe pacnpeAeneHne SHeprhn B Alana3oHe AnHH BoJIH or 3500 ao

1600 A AnfltanaKTHK pa3Hbtx vopQorornqecKHx H cneKrpanbHblX rrrloB;
npoBecrLr norcK.rrccw CIIiI 1909 A r CIV 1550 A B UeHrpanbnstx o6racrqx Fa-

JTaKTHK (nOHcK ApyrHx 3Ml4ccHfi MaJro onpaBAaH H3-3a rx nx3xofi HHTeHCI4BHOCTH).

IIpr aur6ope yqacrKoe cneKTpa An, H3MepeHhff noroKoB B HHx Mbl c'rpeMr-
Ir.rcu o6ssaTeJTbHo BKJIIoqHTb flo.noxeHne KaperKh, coorBeTcTByloqee flJlHH?M Bo,[H:

i" 2800 A a nepnov KaHaJle h oAHoBpeMeuuo l" 1900 A - Bo Bropov. llepaax AJtnHa
BoJrHbr coorBercrByer pe3oHaH cton nhHt4.4 norlrorqeHHe MgII, eropa, BecbMa 6rHsxa
K 3MuccuoHnori nnHr,rr CIII].

Or6op o6texroe Ats nadnoAeHHfi npoBo AVncfl B rpl4 3rana. Ilepaufr 3ran - or6op
no HaJrHqHlo apxofi onopHoft 3Be3Abr, Heo6xoAHMoll, Anfl cra6HJIH3aurI'r reJTecKo[a.
Broport STan - or6op no HarrqHo r-hAr,rpoBoqHofr 3Be3IIbr B onpeAeneHHoM ceKTope
or(pecrHocrv noJtfl raJrakrnK[4. l-N4rpooovHas 3Be3,qa AonxHa 6utru ne c.na6ee V =8^
H CneKTpanbHOrO xragga He n93xe qev G. HaxOneU, etqe OAnH Or6Op npOHCxOAHn no
npH3HaKy tpKOCTl4 O6'beKra, Koropa, a $nasrpe I u 4ua$parve 60" He Ao.nxHa 6blrb
cla6ee 13^_13,5^. K cox<aaennp, psA hHTepecHbtx vtJtvi epKvlx o6-beKToB Bblna.rlH 14s

paCCMOTpeHur v$-ga OTcyTCrBH.fl rHAt4poBotlHOtZ sBe3Abl, Apyl-he - nO npHqHHe

HH3Kofi.spKocrH.

Pe:y,llr,ra'rr,I u a6nIoAcIttIIi

3a nepHoA c 1983 no 1987 r. yAanocb orHa6nloAaru 27 ssesAHblx cHcreM - ra-
JTaKTHK, SBe3AHbrx aCCOqhaqHfi r uapoBr)tx cxonleHrti, 34ecu npree.qeHbl pe3ynbTaTbl

na6nrOAenrft 18 HOpManbHbtx raJlaKTHK, Tpex TaJIaKTHK Mapxapaua, AByx

CBepxaCCOttrVaLl]Hh, BxoAfltqux B IHTaHTCKHe raJ'laKTHKh, AByx UapoBbtx CKOnIeHI4Itr

Hauefi lanaxruxu, oAHoro KBasapa n au6poca I4s sApa raJIaKrI4KH NGC 4486. O6uIHfi

cnHcoK o6texroa nphBeAeH B Ta6n. 2. B srofi xe ra6rHue nphBeAeHbl KoopAnHarbl, no

KOTOpbTM HaBOAI4.[Cfl TeJleCKOn, n AaTa na6lrOAeunft, a Ta6xe pa3Mep gua$partuut, C

xoroportr npgBoAHnhcb HafliloAe14fl (6o.nuuaq A Ma71afl Ana$parvu ycnoBHo

o6osHaqenrr - 60" r.r 10"). Ha pnc. 1 npHBeAeHu QororpaSrH Bcex Ha6nloAaeMblx

O6rexrOs C uso6paxeHHbtM Ha HHx pa3MepOu 4naSparMbl, KoTOpan ArrA npocTorbl
nOKa3aHa B BHAe OI(pyxHOCTtt. Cclt.nxu Ha HCTOT{HHxu $OrOrpaQnfi nOlaeqeHbl B

6 croa6qe ra6n.2.
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Ta6luqa 2

3rcrgmte cxcreMbr, ua6.nro;lanurxecfl tra cratrqrtrr "Acrpotr"

NGC 206

NGC224=M3l
1166 J!g=M33
MRK 573

QSO 0219+428
NGC 1023

NGC 1023

NGC 1569

NGC 2415

NGC 284I
NGC 3377
NGC 3414

NGC 3448
NGC 3593
NGC 3593
NGC 3664
NGC 425I
NGC 4251
MRK 205

NCC 4486 JET
NGC 4486=M87
NGC 4486=M87

NGC 448GM87
NGC 4486=M87
NGC 4486=M87
NGC 4608

NCC 4689
NGC 5194
NGC 5195

NGC 5236=IItr
NGC 5236=M83
MRK 8OO

NGC 6397
NGC 7078=Ml5

d zg^,2

0 41,4

I 32,4
| 42,7

2 21,1

2 38,8
2 38,8
4 28,5
1 35,3

9 20,3
l0 46,4
10 49,9

l0 53 ,l
1 I 13,3

1 1 13,3

11 23,t
t2 16,9

12 16,9

t2 20,6
t2 29,5
t2 29,6
t2 29.6
t2 29,6
l2 29,6
t2 29,(>

t2 40,0

12 46,5

13 28,8
13 28.9
I 3 35,5
13 35,7
14 0,8
17 38,8
21 28,8

+40035'

+41 8

+30 3l
+02 13

+42 55

+38 57
+38 57

+64 47
+35 l'l
+51 4
+14 7

+28 6
+54 26
+12 5'7

+12 57

+03 23

+28 l8
+n 18

+75 26
+12 3l
+12 3l
+12 3l
+12 3l
+12 3l
+12 3l
+ 100 17'

+13 54
+47 19

+47 32
-29 43

-29 44
+lO 2
-53 39
+12 3

18. 12.84

17.12.83
02.09.85
I 0.0 I .84
28.08.83
29.08.83
18.09.84
25.02.87
09.04.85
13. t0.84
09. I l .83
23.06.8 3

03. I 0.83
22.06.83
24.04.84
03.06.8 3

3 0.0.5.8 3

31.05.83
29.02.84
01 .01 .83
25.05.83
26.05.83
27 .05.83
3 0.05.86
03.06.86
08.06.83

23.05.83
01.08.84
18.07.84
08.06.84
14.07.83
27.06.83
04. I 0.86
26.1 l.n6

ll4l
tlsl
tlsl
t28l
I2el
tl6l
tl6l
tlTI
t18l
t19l
L20l
tl6l
tl6I
lzt)
Izt1
tl61
l20l
l20l
1271

l22l
t 14l

t l4l
t l4I
t 14I

t 141

1231

tlel
1241

. 1241

tt4l
t l4l
tzsl
1261

126l

60"

60
60

60

l0
l0
60
60
60

60
l0
60

l0
60
60
60
60
60'
60

10
60
6o
60
60

60

60"

60
60
60
60
60
60
60
60

Pesyrurarur Ha6JrloAeHHfr npeAcraB.rreHbt B BHAe rpaQHr(oB (pvtc. 2). Ha pucyHxe
yKa3aHbr Bo3MoxHbre ouH6Kh, KoTopbte o6ycloalenur oux6Kori onpeAeneH14r{
TeMHOBOTO TOKa Ha MOMeHT Hadn$AeHnfl tAtlaKTytKt4 (OHa COCTaB.rrfleT 3-5 r,rv-
nynbcoB) H outndKoh onpeAeneHHfl cpeAHero sHaqeHHfl Ha6nroAaeMoto cylrHana (?-
3 uvnyalca). )qJrq HecKoJIbKl4x raJraKTHK npoBeAeHo 2 u 6otee ceaHcoB Ha6nloAeHHE, B

3TLx Cnyqar{x AaHHble KaxAorO CeaHca npHBeAeHbr oT.qeJIbHo. l-aaaxrnxa NGC 1023
Ha6npAaracb c AByMfl Ana$parMaMn 60" u 10". C Al4aQparMofi 10" na6rpAarlrcb raK-
xe KBa3ap 0219+428 H Bbr6poc v13 nApa NGC 4486. tataxrnxn NGC 224 H NGC 4486
Ha6nloAaJrucb B pexnMe 6srcrporo cKaHHpoBaHHfl c pa3peueHHeM 4o A. 3rrv o6bqc-
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o6texr KoopAHHarbr 1975 r. Aara ua6.no-
AEHUR

AHa0parMa CcbuKa Ha

ncTor{HttK
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,N EC t{6c. rr.c

PHc. l. Oororpa$HH HadrioaaeMHx o6a€xroB
Pa3Mepu guar6paruu nlo6paxexu B BHAe xoreq H coo'rBercrBynr AaHHbtM crol6qa 5 Ta6n.2. Ccu.nxn

ua Qororparlnu ITpHBcAeHH B crol6ile 6 Tofi xel'a6JtHqbl
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Harorcq 6oluuoe KoJrHqecrBo H3MepreMbrx nonoc Ha cneKTpe r 6oluLune ouh6rr s

nepBoM KaHaJre.

AcrpoSusNu ecrytit aHa.rrH3 noryqeHHbrx AaHHbrx 6yaer ony6.nrxoeaH nosAHee.
Brrpaxaer',t r.rry6oxyro 6,raro,qapnocru E.A. EQaHoay u J1.l .lluuaHcKoMy 3a aKrhBHoe

yqacrHe a pa6ore c acrposusnqecKo, cranurefi "AcrpoH".
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yAKs24.7

MHOIOJIETHI,TE CTIEKTPAJII,HbIE HADJITOAEHI,Ifl ,IAEP
AKTI{BHbIX fAJIAKTI{K B OTITHTIECKOU OEJIACTII CTIEKTPA.

II. IT3MEHEHI,IE BI,IAA IIPOOHJITI ilLlH*lll H9

I} CTIEKTPE 
'IAPA 

IAJIAKTIIKI4 MKN6

K.K. 9yuacn

nonyqeHo 99 npoeHrefi auanu LIB no xa6.nrc4eNurM Ha cner(TponpaQe c 3OnoM 2,6 M TenecKona KpblM-

cxorf o6cepBar opHH B lgZZ-1988 rr. c AHcnepcHefr 100 A/vv H pa3peueHHeM oxoto 7 f,''

Bu4 npoSll.nn.nnnuu //B co BpeMeHeM H3MeHrrercg oqeHb cHJIbHo: or npo$Hreft c ulHpol(HMH kpblnb-

sMH, Kat. y I'anat(THx rnna Sy1, Ao cpaBHHTerbHo y3l(Hx npoQHnefi, kax y ranakrux rrna Sy2'

npoMe)(yTOqHbtMH ,BJIstoTcg npOQHnH C npOTsxeHHbtMH QHOneTOBbIMH KpblJlbsMH pa3nHqHOfi HHTeHCHB-

HocrH HJrH c rDHo,rerosulv xoMnoHeHToM (OK).
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BaxNofi oco6ennocrtp npo0unefi tBrsercg Hx noBTopHoe nosBreHue B cnexrpe c xopoueqBocnpoH3BoAr.rMocrblo sr{Aa. 3ro sgtaercs, no-BHAHMoMy, cBnAerenbcrBov cta6r.nsrocrn'o6narogiaaa, uxoropbtx QopMHpytorca Aera,|u npooHne, Ha BpeMeHHofi uxale 6o.nee AecerH Jrer.
npoQ,nn,n c oK.oxasalucb c'.opee rHnHLiHbrMH, qeM HcKr,oqHTeJTb]rbrMH.
Ilpe4nolaraetct, tlro npHqHHoR nepeMeHHocrr BltAa npoqan, IIg aanaercn H3MeHeHHe ycnoBHR

xoHH3aI{HB, no MeHbueR Mepe, Tpex ornoct{Te;IbHo cradn.nlurrx ra3oBbrx oopasooanar, HaxoArr{Hxcfl Hapa3Hbrx paCCTosHHax oT IIeHTpanbHOro HCTO'-tNHxa, BcneACTBr4e ero nepeUexn}CTU illun| H3MeHso_qerocr gxpaHHpoBaHHA eto Alfl arrtx o6raxos ra3a.
LONG TIME SPDCTIT.A,L OBSDRVA'IIONS OI.'THE NUCLEI OF ACTIVE GALAXIES INTHE OprrcAL SPECTRAL RBcroN. rr. THE VARTATTONS On ,B.nnorriE iN- THb

SPECTRUM oF NUCLEUS oF MKN 6 cALAxy, by K.K. chuvaev. gg profiles of Hp line were
obtained in 1972-1988 observations carrictl our at the_ 2.6 nr. relescope-of rhe crimean observirory witfr animage tube. The dispcrsion was r00 A/mm and rie resolurion of auour-?-A.- 

-"-

The view of HB profile changes markedly with rime: from broad wing.profi-les, as of Sy I rype galaxies, to
relatively narow ones, as of Sy 2 - tyP galaxies. The intermediate types are rhe profiles with a extended violet wing
of different intepsity or the profiles wirh violet componenr (VC),

The important peculiarity of the profiles of intermediate types are their good reproductiviry in the specrrum during
the time. This is the evidence of stability of gas clouds in which details of the profiles are formed.

The profiles with VC armed out to be rarher rypical then extraordinary.
It is supposed' that the r/p profile variability is caused by the change of ionisation condition of three srable gaseous

formations, which ave located at different distances from the central source due to irs variations, and/or the variations
of its obscuration.

. BBcAcru{c

B rnnape 1969 r. xaqrxsn H Bl4AMaH o6HapyxHn, norBneH, e y nn*n. HB B
cneKTpe flApa ranaKThKH MKn 6 AosoruHo rpKoro $ro.neroao-ro KoMnoHeHTa (OK),
cMeII{eHHOrO OTHOCurenbHo ocHoBHOrO nHKa npHMepHO Ha 50 A nty Ha 3000 xr,,r/c e
JrKa're cKopocrefi. [Io celaAereabcrBy arhx aBropoB [1] a geapane l96g r. @K s cneKrpe
onpeAeneHHo OTCyrcrBoBa"[. TaKHM O6pa30M, 3a npoMexyroK BpeMeHH MeHbue, aBO3MOXHO H 3Haqr4TeJrbHo MeHbue, oAHOr-O rOAa B npooHne auauu I/B npoH3orunH
CYTIIECTBEHHbIE H3MCHEHH', KOTOPbIE 6rII14 HHTEPNPETHPOBAHbI KAK PE3YNbTATBH6poca H3 .flApa o6JraKa BoAopo,qa.

B ro apeux acTpoHoMbl eu{e He pacnonarann Ha6noAareJrbHbtMH AaHHbTMH o 6Hc-Tpblx n3MeHeBhnx B cnexrpax raKux MabcfiBHbtx o6pa3oBaHrh, rcaxnum nBl,fltorcflqApa ranaKTI4K' [IooroMy coo6u{eHHe XaqNxsua ra Bn4r.aina BbrsBaJro 6o.nruoi 
"ni"p""CpeAH aCTpOHOMoB, a raraKTHKa MKn 6 craaa npeAMeTOM H3yLleHHR MHOrl,lxna6apAarelefr.

TorAa xe cTaJro oqeBHAHbrM, t{To Am Bbr.HcHeHhfl npnpoAbr croJrb 6urcrporevusrxnPo(eccoa B flApax raraxrHK ueo6xo4l,tvbt cHcTeMarHqecKne u AocraroLtHo AJIHHHbTe
PflAbI HA6N}OAEHHR B BO3MOXHO 6OIEE UHPOKOM HHTEPBANE AJIHH BOJIH.

Cucrevaruqecxue cneKTpaJlbHbte Ha6nDAeHnn flApa raJ.raKTI4K Mxn 6 6urlu naqarurn Kpurucxofi o6cepaaroptyl B KoHLle 1970 r. pesy.ntrarut nepBblx Ha6rrcAeH,ri 3a1970-1971 rr. ony6nuxoBaHbl e [?]. TaM, B qacrHocru,6ttau orMeqeHbr cneAyplr{He
oco6eHHOCrH cneKTpa. HHTeHcH'HOCTH KOHTHHyyMa H 

'HHuu 
rrB t"*r,oua, orlyMeHbruHnHcs' Kplt-uur BoAopoAHbt x nunuh oKa3aJrncb 3HaqrreJrbHo lur4pe KpbrJrbeB3anpeuleHHbrx lrnufi.__.[ur.r_prnur BoAopoAHbrx nuuufi H Benw4HHa orHorr,eHH'

HHTEHCHBHOCTEIi /([OIIIDil(Hil H3MEHxlHCbB IUI4POKt4X NPEAENAX H MOTJIp NP1aHHMATb
3Har.reHr, flamsxue K 3HaqeHHflM, XapaKTepHbrM Aff l-ro u 2-ro xnaccoB celtr_$eproacxnx tarraKThK.

Haxe npl4BoAflTcq pe3ynbrarbt AanbHefiuJux aalnoAenNi, oruocslqHxc.fl K H3Me_HeHHSM BHAa npoQH na l'lB n o6cyx4anrc.fl Bo3MoxHbre npnqHHbr arlrx H3MeHeHHfi.
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Ha6:lrugeuua u o6Pa6o'rxa

Ilpoipav0"ra na6l0Aennft r4ep re6panHblx aKTHBHblx raIaKrHK, BKrlloqa, ranaKr}4Ky

Mxr6, 6o,ra nauaaa a Kpunacxoft o6cepoaropnll a 1970 r. C rex lop , Ao nocneAHero

BpeMeHH oHa BblnoJr Hfl],laeb Ha cneKrporbaoe c 3OIIor'a ?,6 u reaeCrOna. [Ipu

61arOnpnarHHx yCJIOB6rx na$l1gAeHhq O6'nexr9B npOBO4HJIt4Cb KaxAbtfi MeCgq'

AOCTaTOqHO AeTanbHOe On14CaH14e anflapaTypbl, npOUeAypbl ua6tlr.Aeanh vl

o6pa6Orxn, xapaKTepHCrHKH Bo3Moxxutx otttr6oK npHBeAeHur e [3]' 3Aecu vut anuu

HanoMHr,tM, rlro cneKTporpaMMbr HMeJTH AHcnepcHlo b*oro t0O A/rrlv, c[eKTpanbHoe

;;G;;;r; 6_7 A, a cnexrpbr p-acwu,pflnucb He MeHee ..eM Ao 0,3 vu. llnpnna u1e.nn

r.r3MeH.flJracb B npeAerax 1,6"-1,8"
3a 17 ner cneKrporpaMMbl tApa Mrn 6 6utan noryqeHbl ala 138 aar'
Ha puc. 1. npHBeAeHot 2 cnerrpa sa 1979 r' u 3 cnexrpa ea 1980 r., HopMHpoBaHHbIe K

KoHT}rHyyMy(KaKHBcecneKTpbl,npHBeAeHHbIeHanocJleAyplltHxpl4eyHKax)H
noayuenrr",L e 6rlrox6e Aarbl. Onr AocraroqHo runHLIHbl H no3BoJlrlor cyAvlrb, B

H3BeCTHOE CTeneHH, O KaqecTBe Ha6.[OAaTenbHOrO MATepuAta. Ha pnCynxa BHAHO'

r{TO HeKoropble AeranH B cneK'rpax noBTopfloTcfl h flB,nfl}oTcfl' no-BHAHMOMy'

peaJrbHbrMH, a xapaKTepHoe SHaqeHhe oTHolIeHus curnatthuyM Anf 3ThX C[eKTpoB

dlusxO.x 10. Yr{HrbtBafl CKa3anHoe, MoxHo yTBepxAaTb, tlTO O6UHfi ar4 npooula
r|lliluvl LIgnA npoTrxeHHH HecKOJlbKHx CoCeAHHx Hoqeft H3MeH'eTC8, KaK npaBuJIO'

He3HaqItreJIbHO. Pa3Jll'tqalorcq JIHIIIb MeJIKUe AeraJrlu' Ilpnueu rpyAHo CKa3arb c

onpeAeneHHocTbK}, KaKne h3 HHx pea,nbHb|, a KaKhe Bbl3BaHbl lUyMaMH, otveqeFlHaa

oco6ernocrb nocJryxHJla OcHoBaHheM AJIfl ocpeAHeHHfl cneKTpoB, noflyqeHHblx B

ltnlxne novn. IlpoueAypa ocpeAHeHrq no3BO.IIH.na hcnorb3oBaTb qacTb cneKTpo-

rpaMM cpatsiihTerbHo Hh3KOrO KaqecrBa'
'S *u*;Vo Ho.{u, 6naronpHflTHyro An, Ha6r}oAer-rnft, QororpaQnpoaanxcb_, o6nacru

cneKrpa q"nrprpouunno," nu ninr,, Ilg ul-ls. B xexoropule HoqI4 gnn oltacru Hp

AeJ[anocb no 2 3KCnO3HUt4H.

Aanuue O na6nOAennrx npgBeAeHbl B ra6lnqe. B nefi yKa3aHbl KareHAapHble H

KlrxaHcKl4e Aarbl, ocpeAHflBlIlHec.tl cneKTpbl H HX r{Hcro r' a raKxe rnnut o6ulero BHAa

npoQr4nertr, oflucaHHbre HNxe. Bcero e ra6Ihue coAepxarcf cBeIeHHa O 99 ru-

AHBlrAyanbH btx ntn ocpeAHeHHblx cneKTpax'
Cle4yeroTMeT}4TbonpeAeneHHbleTpy,qHocTt4A.rrgsororpasnuecxotlperH-

cTDauHH CneKTpoB rApa ranaKTuxn Mxn 6. Aeno B TOM, qTO nHTeHChBHOCTII B nHxax

,p*r* tluHvth t-otll] l, 5007 N [louacro, np[4MepHo a t0 pas, npeBocxoAHJIH tpKocrb

K6HTHHyyMa. IIpn arOru rn6o KoHThHyyM 6uu neAOAepxaHHblM, ln6o nepeAepxaHbt

yKa3aHHbIe 3M}4cchoHHble JlAHv1V, l.lTo, KoHeqHo xe, noHrxaJlo TotlHocTb onpeAe-

IIeHVtA SKBr4BaJreHTHbrx luHpHH. Hveuno no 3TOi nphqHHe Bonpoc o6 ngvenenusx

HHTeHcHBHO e'fu nnHvlvl 3AeCb noApo6no ne paccMaTpHBaercfl'

I,l:nreserrtln nuga npotllNnn lnuwu HB

Hapr,rc.2npeAcraaJleHblBCeggoArarroqrrt,lx14]ll4ocpeAHeHHblxcneKTpoB-gApa
raJraKThKH. Aarbt oAHHoqr{brx cneKTpoB H. nepBble Aarbt ocpeAHeHHblx CneKTpoB

npHBeAeHbInoAHhMHcnpaBa'Bcecnerrpst6utlt,tHopMhpoBaHblhHTeHCHBltocTb}o
*o*,rrryyra. I-lpu orov uKaJIbl HHTeHchBHocretl Ha pHcyHKe 2 ycranazttuBa'nHctr TaK'

qrO6sr paCCTOsHHe Or o-nyxxToB (OTMeqeHHblx l-OpH3OHTaIbHblMA n41]/l.fl|r'l4)' AO

ypoBH s KoHTHH yyMa,qn tl KaxAoro cn eKTpa 6tt tt u o A'n n aKo Bbl MH'

laxe 6eraoro npocMoTpa pnc. z AOCTaToqHo, qro6ur o]'MeThTb, no-BhAHMOMy,

caMbili BaxHbrfi p.e3ynbTaT pu6oro,. Ou cocrorr B TOM, qTO noqTh nro6or'ry rs 99

npeAcraBneHHbrx npoQutei ttnnnn llB epeAn ocra.,IbHbtx 98 voxHo nailtu OqeHb

ntxoxrri Apyror. IIpN erorv peqb hAer He o npoQhlrrx' noryqeHHblx B coceAHne

MeC.fUbr, a O npOSnnrx, nonyqeHHblx qepe3 HeCKOJIbKo neT, 3a KOTOpble Cav npO$rnu
cH JlbHo r 3MeHr.ncs. Ilp t4 seAev H ecKol b Ko n p h NlepoB
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22-23.01.1912
10-1 1.02
08-09.05
tt-12.05
04-05.09
5-6.09
5-6. r 0

1-2.11
6-7.12
29-30.12
30-31.12.1912
1-2.01.1913
2-3.01
25-26.03
26-21 .03
4-5.05
5-6.05
4-5.06
27 

-28.081-2.10
5-6.1 1

19-20.t2
31 .12-1.O1 .197 4
) 1 n1

29-30.01
30-3 1.01

1 8- 1 9.02
19-20.02
20-2t.04
19-20.09
20-2t.09
20-21.10
15-16. I 1

17-18.11
12-13.t2
14-15 .12
16-17 .01.1975
17-18.01
t] 

-18.0218-'t9.02
4-5.O3
6-7.03
2-3.06
9-10.06
1-2.1I
4-5.02.197 6
1-2.04
21-28.10
26-27.11
zg-]_to.tt
20-21.01.1977

15-16.02
17-18.02
25-26.02
22-23.04
8-9.09
9-10.09
13-14.01.1978
5-6.02
6-7.03
12-t3.04
t2-13.06
7-8. 10

8-9.10
1-2.11
2-3 .1t
3-4.11
30-3 1.01.1979
26-21 .02
27-28.02
28.02-r.03
20-21.o4
21-22.05
24-25.05
28-29.06
19-20.09
26-27.10
17 

-18.1215-16.01.1980
t9-20.02
20-21 .02
12-13.04
I 3- 1 4.09
14-15.09
9-10. 10

12-13.10
10-1 1. l2
7-8.03.1981
1-2.09
2-3.09
7-8. 10

l8-19.01.1982
1 9-20.0 I
11 -t8.0225-26.03
24-25.05
25-26.05
I 3- 1 4.09
15.6.09
21-22.10
aa aa 1n

18-19,03.1983

24
24
24
24

2441339
358
446\
449 J
5(r5 1
566 !
596
623
664
681 )
6s2 [
684 (

6s5 J

761 \
168 J
807 \
808 J
u38
922
951
() (),

42036
04lJ I
050 J

077 1
078 J
097 1
098 J
158
3r01
3tt J
341
367 1
369 J
39a 1
396 I
429 1
430!
46r I
462 J
476 1
478 J
566 1
s13 J
716
813
{J 70

43019
l0e 1
t1),J
164

2
)

')

3

4

5

1901
t92 I
200
256

1;:)
522

545
574
611

789 1
'/90 J
814 I
8ls !
816 ,

904
e3l 

I
e32 |
933 J

984
4401s1

0l8J
053
136

113
225
1-) 4

:lij
342
49(r \
4e1 J

1;?j
5n4
611

:13)
885
e88 1
959 J

45018
054

ill)
226 1
228 J
264
326
412

)

I

1

2

1

I
I

I

I

)

3

3-!!.)
4

4

4

2

2

2-4
4

I

22

42

1

2

2

2

2

2
3

4

4

2

I

a

2

2

2

I

2

,2

I

I

2
'2

I

2

2

I

2

1

2

2

2

1

1

I

2

2

2

3

3

1-5
4

4

4

3

3

J

3

4

4

J

5

3

,3

5

4

5

4

2

I

I

I

2

I

I

2

2

4

4

4

5

3

4

4

1-4

34
4

4

4
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5--6.09
5-6.12
5-6.01.1984
t-2.O2
3-4.02
2'l-28.02
2-3.04
3-4.04
2-3.09
22-23.09
24-25.09
23-24.10
1-2. l1
30.11-1.12
19-20.1'2
22-23.01 .1985
t2-13,05
1 l--12.08

i0-11.11
10-11.12
13- 14.03.8 6

7 --8.04
8-9.04
7-8.05
6-7.08
4-5.t2
_1-4,02.1981
4-5.02
29.-30.04
25-26.08
1A 

'2 
In

24--25.11
13--1 4.04. 1 98 8

i6- I 7.08
4--5. 1 0

583
614
705
132
'13,1

7 5lt
7e3 1
194 J

946
966 t
968 I
984

46006
036
054

088
198

289

31
2

3

3

380
410

503
s28 I
52e t
558
649

169
830 \
s3l J
915

41032
091
124
265

390
439

J

J

a1

4

1

I

1

2

z

2

)

2

I

2

I

I

I

)
)
2

4

J

3

4

5

I
3

J

3

4

4

J

3

1

3

J

a

J

2
)

3(**)
J

J

4

I
)
)
I

1

,)

J

np H M e q a HH I x r a 6 JrI rI €: Brpe'rreucrordqen o3HaqaerqHcrloocpeAHeHHblxcneKTpoB.
(*) Cnertp nonyqeH Ha 6 M TeJlec(one CAO ll np[BeAeH 4l1e cpaBHeHHe.

1i*) grpafuuft ax4 npoqlrnr,l'Ip. f,nuulx AeQeKroB Ha cnexrPorpauue xe o6napyxexo'

OcpeIHeHHHe cneKTpbl orMeqenbr QHrypHbrMH cxo6xavr ()). geprouxn nog qurppar'aH g 4-t'l ctoa6qe

yr(a3brBaor 6oJIee npeAnoqrHTerbHHF THn npo0Hn9.

Oqens noxoxu Apyr Ha Apyra npoapHrIu 12-13.12.74 u 7*8.10.81, 15-16. 11.74 u
1-2.09.81 , 22-23.1.72 u ?5-26.08.87, 2l-22.05.79 n 30.11-1.12.84. Ecrr x nepe-
qHC.neHHblM napaM CneKTpOB AO6aBI4Tb CneKTp 20-?1.4.79, TO Mr,l nOnyqHM npeA-
CTaBlteHhe O6 O6r{eNa BHAe 5 rpynn vt+ -tunoB npo$HnelZ, H3o6paxeHHblx Ha phc. 3,

Ha KOTOpble, C 6Oauruefr u.rth MeHbuefi Onpe,4eneHHoCTblO, MoxHO 6srnO noApa3AerHTb
Bce npoQHnH, ronyqeHHble HaMh.

Aas onpeAeJIeHHocrt4 npHBeAeM hx KparKoe on'z.cattne.
Tr.rn 1 (cneKrp ZO-21 .04.79); riHpoKH€ nposHnh co cpaBrtHrenbHo He6onbuoli

@aoaeroaoff acHMMerpHefi (T.e. c 6onee nporexeHHbrM SHoneroBbtM Kpbt.IIoM no
cpaBHeHhlo c KpacHbtM).

Tun 2 (CneKTp 30. 11-1 12.84)t npo$hnh C OqeHb hHreHChBHblM H npo'tqxeHHblM

QroleroorrM KpbrnoM.
Tren 3 (cneKrp 22-23.1 0.87): npoQvltt'l c qerKhM v,6onee HnH MeHee, spKHM OK,

Koropbtfi orAeneH or r-IeHTpanbHoro nhKa npoBanoM I4HTeHCHBHocrH. Ha nexoroputx
npOSHnr{x caM OK, Bo3MOxHO, fiMeer CnoxHylo CrpyKrypy. (nepeqHCneHIrble AeraIH
yxe oTMeqalhcb pauee e [4].) "Ilyuu:e Bcero 3TO BHAHo, KOrAa OK CTaHoBHTC.tl

cpaBHHreJrbHo cna6btM, KaK HanphMep Ha cneKrpax 31.12-l 01.74. 25-26.0?.77,
13-14.09.82 H Ap. B 3aBhcHMocrh or o'r'HocklTenbHoil HHTeHCHBHocTA Ae-raneh crpyK-
Typbr, no-BHAHMoMy, Moxer HecKo,nbKo H3MeHqTbc, noJIoxeHHe ueHTpa rrxecrH oK
no A.nhile BoJIHbr.

Tun 4 (cnercrp 1-2.09 81): npo$hnh c y3KHM rleHrpanbHblM nHKoM, pacnonoxeHHoM
Ha cpaBHHTeJrbHo cna6oli nporrxeHHofr noAnoxKe c qerKoN Qtaoleroeof acHM-
MerpHefi.

THn 5 (cneKTp 7-8.10.81): npoQhnH c y3KHM UeHTpanbHbtM nhKoM Ha oqeHb cna1oh
npoTflxeHrroi.l rrOAJtOxKe, KaK y ra.naKTHK Sy 1.9 HnH Sy 2.3tu THnbt h yKa3aHbl B

T'a6JrH Ue.
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20- 2 /. 04. 79

22-23.0/.72

6- 7. /2. 72

P}lC. l. HopMfipoBaHHHe cnexTpbr eApa raJraxTHxn Mkn 6 B coceAHHe HJrH 6nE3xrte HoqH 1979 H lgEO Fr.
0 - nylrxr6l [Ixar rHTeHcHBHocreft orMeqeHbr FopH3oHTaJTbHLTMH JTHHHeMH; AJrq HHxHero cnekrpa 0 -n)rHxToM ,iBnqeTc9 Htl),(tlBB rpaHBLIa paMXH pHCJr}rXa

PHc. 2. HHAHBI{AyaJrbHbre HnH ocpeAHeHHble Hoph,,tHpoBaHHbre cner(Tpbr qApa ranak.rukH Mkn 6 s o6racru
JTHHHH I{p. oCTaIbHOe TO xe, rrTo Ha pilc. I

cle4yer 3aMerHTb, ql'o H3-3a uyMoB H qhcro KaqecrReHHblx KphrepHeB pa3Ae-
rets.nfl npoQuaeN no rHflaM r-re BCerAa oAuo3HalrHO. TaK, LranphMep, B t4l
ony6,rrxoeansr 2.^cnexrpa, no.nyqeHnbre B Hoqb 17-lB.1z.7g aa 6 v re.necxone CAo rc
AHCnepcuefi 6s A/r't'.r1. B ery xe noqu 6sr.n noryqen cnekrp r n Kpr,rvy. Ha cnexrpax
cAo oK BHAeH orqer.nuBo ra nporpu,rs cneAyer orHecrh K rHny 3. Ha rpurr..rcxorl
cneKTporpaMr"te OK MeHee qeroK H npoQrlrb orHeceH K Trrny 4. Ilpraae4erlrbtrZ 11pHMep
HeoAr-ro3HaqHocrH, no-BHAHMOMy, He e4rrrcraennurfi. 3ro oco6enno Kacaerc,
npoQr:refi runoa3u 4.

Ecln 6sr na6.npAeHrn raraKTHKh 6urar,r paonoMepHo pacnpeAeneHbr no BpeMeHH, To
orHocHTe.rlbHoe qHc./lo pean43a\Ai7 -toro Anh hHoro rHna npoQH,e xapaKTep[.t3q)Bano
6ut epevn npe6utnauua nApa raJraKThKH B cocrorHhh c AaHHbrM r-HrroM. B HarueM
cryLlae pacnpeAenenne na6rrc4eltHfi no BpeMer-rH ne 6urao paBHoMepHbrv. Tev ne
MeHee, unQopvarlrfI o ttHcJte peanh3aunH KaxAoro rHna npeAcraB.nJaer onpe4e,reusrit
HHTepec xorn 6ur xax r-py6oe rrpr6.rrr.lxenne.

THnl').345
npoQHn,l
qHcro I 23 40 33 2
peanH3aqufi

Prc. 3. Caena sntr nan6oree xapaxrepHbrx npoolrnefi aanxn Hp; cnpaBa -- npoex.nx 6.reAHu Hcr + tN IU
AJI'I TCX )(C AAT
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20-2/. /0. 7+

27-28.08. 73

J/. /2.73- /.0 /.74

/B-/9. 02.7+

26-27.02.79



26-27. /0. 79

/5-/6,0/. 80

/-2. 09. B1

7/) // - /. /2.84

Ht ta rn)

/8-/9.0/. 82

/7-/8.02.82

25-26.0J. B2

2+-25 05. B2

22-23, 0/. B5

//-/2. 08.85
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H.(+ [N/]

t1f

L
PHc. 3 (oKoHqaHHe)

Hs Heecn€AYer, urcl npo$r'nil'l'HrloB 1 t4 5 no'asrfflorcfl peAKo t4 coorBercrBylor

SKCYI'peMaJ]bH611'14 QQCTO'IH119M B l'l3JlyqeHhh UeHTpanbHOrO HCTOqHVKA A nOS6yx.-

^"tl?f ;ff':3 araAa npogr.aefi Bcrpeqam'rcr Aocrarotl""-T:l:::flnrorc'{-rHnHq-
HbtMH. CKopee rrlnrauH",v''t, qeM HcKJlIotIureJIbHblMH' ttBJlgKlrct{ N npoQnan c 6K'

flpotpu.rrl, (i"qetrAr'r 11,, 'r INIII

B npaBoH qaCTh pr,rc, 3 npeAcTaBneHbl HopMl.lPoBaI'lHble K KoHTt4Hyyvy npoQrlu

6nenAur /.1o + [NII] A.nq rex xe 5 Aar, uro r'r nporpk ,vl r1v1{v1'4 //B' Illxaast hHreH-

cr4sHocrerl aAecs 6ur.nn 'rparrcrpopuHpOBaHbl Tax, qro6st nuxu ll " 
CJIelKa npeBoc-

xoAVnL4 no hHTeHc,uno"i, nnxv ll11 llra nenoctrleAcr'eHHoro cpaBtteH,' ,lHphHbl

npo$Hne'4UKaJIaAJ,l14HBo,IHrparrctpopvhpoBanacbBCooTBeTCTBH14Co-I-HoueHHeM,
AnHH Bo.rlH vl At4cnepct4efi s o6lacrqx 3Thx tvtanh

Hspnc.3lerxoBH.qeTb,t{ToIlpoQHjIauLIpcocpaBHHTeJrbHoCHJIbHblMHHI-IpoTfl.
xeHHbtMH tptaoneronstMH Kpbl'nbflM v1 L1J1t4 c o( tnpoQraH THnoB 1' 2' 3) coorBercrBylor

cH.rrbHbte H npHMepHo c'I'oJIb xe npoTexeHHble Kpblnbq 6lerr4st /1" + [NIII' B nexo-

TopbleAaTbIHa(pHoIeToBblxKpbI.IIb,;lx6rrerlAlrBHAHblnhKH,noAo6Hure(DKHa
cneKTpax//p .,, n^^TovpHHkrMH knhlJrb-

Ilpo$rnaruHpcoc'na6utt''tuHJIHnoqrHorcyrcrBytoulHMHnporexeHHblMHKpblJ'Ib'
flMH(XaK,HanpHNlep,HacneKTpeT_8,10'81)cooTBeTcTByrornpotprrru1leagatHo+
+INII]cocTonbxeilpoT-qxeHrlblMHHBnoJIHeo6napyxl,tvblMHKpbtfibqMl,lKaKylAJIA
npoQr4neii ThnoB l,;,';'iu*u" oco6enuocrb He yAHBHreJtLHa nocKoJ'Ir'Ky HMeHHo elo

xapaKrepH3yrorctr .;;;;; rHnoB Sy i'8.-Sy 1'9 t5l'
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Curr:r, rrexAy r{HTeHclrBHoc'[rM]r KoH,r.HHyyMa n .i,u*tuu Hp

Panee Anq py,,qa cerzQeproacKhx raraKTitu 6t;ta o6Hapyxena KoppeJ'raqus MexAy
HHTeHclrBr{ocrb}o KoHTr4nyyMa L4 Jlt4Huv ^/y'B. I{exo.ropbte HccJreAoBareJrr HaxoAanvl
eQQexru 3ana3AblBaHun co6uruir B t1vHt4l.1 //B OTHOCr.rre.[bHo co6blrHrt B KoHrHHyyMe
or HecKoJrbKt4x Ao Aecs'tKoB AHefi.

B npegno.no)KeHVv1, r(oropoe qacro AeJlaerce o roM, qro noroK\6 :anperqenHgi
JtHHVflx tO III )')' 4459 u 5007 r.rsr'renrerc.a co BpeMeHeM He3HaqHrenbHo, Mbr MoxeM
paccMarpHBarb SKBHBaJIeH'lHble uHp!4Hbr erux ruaL4it KaK Mepy HllreHCHBHOCreri. olte-
BHAHO, l{-fo AJte KorrrHHyyMa raKorl uepori Nloxer eB,[flTbc, Be,rrHqHua ilw(N, + N,).
c 4pyroB cropoHbr, BeJrH qHHofi, flporroprlHorJa.nbHor,i HHTeHcHBT-ro ctn p g, 6yper
orHorueHue W(Ilp)lW(N, + Nr).

Ha prc. 4 conocras.neHbr Be.nHLmuar l}lu(ltfilrv(N1+N2)n 1000/lv(Nr +N). He-
cMorprl ua 6olluottr pas6poc roqeK KoppensurH Mexry orhMr4 Bel.vtql4lanu HecoM-
LreHHa. Bulqvc"neHnrrir xorQ$NqheHT }<oppenel\t4t4,R oxasa.nc_fl paanurv 0,70.

CAaur oAHoro psAa BenHqhrl orHocr,rre.rrbHo Apyroro ua 1 vecsq (nocKonbKy nph
6,rraronprnrHbrx yc.rroBunx o6-uexr na6l,ro4atci xax4urft MecrLl) Koppenrr.tHH He
ynytltxHJL

Taxnv o6pasov, n;tma Ha6,rtoAeHHJ{ }te no3Bo.rlH.nH cKa3arb qro-lu6o o[pe,qe_
neHHoe o6 e$rpexrax 3arta3Abruanus. flcno rHrrb, qro rHTeHcHBHoclt luttuu'[.lp'o
r:6r!ela cneAyer u3MeHeHhflM HHTeHcHBHocTH KorirHHyyMa, TaK rax 6olrueil vl1-te1-
cH RHOCTH KOi irr4 H yyMa co orBeTCTsy rcr 6o.rr uru he H HTeH cH B H OC:- n il 

B.

O6cyxgeure
flonrtraet'tc's nonyqeHHylo xapruHy H3MeHeHHra eu4a npotlra Jrfl JTHHItHHB noH.rrrb BpaMKax HeCKorbkHx rlpocTblx npeAnonoxeHufi, xoropbte HeoAHoKpaTHo AeJlaltvc'nph onficaqrlu cneKTpaJlbHLtx oco6eHHocrefr Apyrhx aKTHBHbrx r_aracThK.3lz

npeAno.no)xelrHrr cBoAflrc, k cneAyloueMy. l-lpo$nnr BoAOpOAHbT x Jil4Ht4i4
SopMHpylorc.d B npocTpaHCTBeHHo pasAe.neHHbrx o6laxax vrnvl KoMttJrexcax o6naxoe,
KOTOpbre Mofyr hMerb pa3.nHqHbre Maccbr, pa3Mepbr, AucnepcLu BrryrpeHHHX
cKopocreil, cocraBnrlorqHe cKopocreri no nyvy 3peHLrfl, 

'errepai 
ypo,, nrorno"r, ,

T,A,

a6xaxa ra3a cBersrce BcJIeAcrBHe ero lo*u3al.au H3JryqeHHeM r-leHTpanbHor-o
HCTOqHHKa [6, 7]. Caru Hc'r'oqHHK Moxer 6urrs nepeveHlJbrM rro cBoefi npylpoAe vnylBcneIcrBHe sQrlexroo 3KpaHHpoRanr.s [g]. Boovoxno, qro, BpeMeHaMH, oH Booouie"BbrKJtloqaercs" tgl.

Ilpexre Bcero paccMorpHrvr HeoAlioKparHoe noeB_rreHHe B cneKTpe noxoxhxnposn-neri iptHuv 11B. 3ror $arr rpy4ro noHrrb, ecJrh He npeAnonararb, qro novenlueil Mepe Hekoropsre o6naKa vrt4 KoMnneKcbr o6raxos, orBe.rcrBennbre 3a
$opvrzpoaaune npooranri, ,tB,nffrorc.fi cra6u,runurpra, ycrofiunourur.r o6pasoBaHh_rMH Lia
BpeMeHHoli urane > 10.rrer.

ocHoeHbre oco6ennocrn 99 npe4claBreHHbrx npoeraeu Mo)KHo paccMarp6Ba-rb KaKpe3ynbrar cynepno3HUHH H3.[yqeHHfl He MeHee rpex KoMnJreKcoB o6naKoB. ByAaneHHoM Ha 6oluuoe paccrort{He or rtApa Fa3a c nngxofr nrrornocrbro Bo3HHKaoT
3anpeqeHHbte JtvlHt4t4 H qettrparbHblfr nl'lK J1t4H)4u //p. Ecru ocHoBaHHe cqHTarb, qro
rloroK B 3Thx l1u1t4t1x Ha rlporrlxetlnn na6ltto4"nr11 o"rouaJrcq nocro llHHbtM 14nuH3MeHs.rrcfl He3HaqHTeruno [10]. @K sosrr[4xaer B KoM'Jlexce o6laxoB, pacnono-
xeHHOM 6nuxe K UeHTpaJlbHOMy HCTOqtuxy. []wcnepevfl BHyrpeHrrHx cKopocrefis4ecu 6o'nuue, qeM y yAaneHaurx o6raxos, a cocraBnrloua, cKopocrh no nyqy.3peHH, oKoJIo 3000 rv,/c. Haxoxerl, cyuecTuyeT a 3-rt koMnrexc o6riaxoa, no_Bt'tAHndOMy, caru'rbrfi 6nuexuir K rApy u nr,aenuluh caMyro 60aouyro AHCrlepcH!o BHyr_
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to w(b)/w(tt*tvz)

O1
a

aa
aa

a
ata

aa
a aa a -a"fa

aaa'
aaa

aaaa
aa

a a a aa

a aa a 
'a

aa a a
a

aa

aa
a

aa
aa

a
aa!

ae

l'
aaa

a
a

a

/ooo/ w (tt+//z)

Prc. {. ConocraBreHHe BenHrrHH 1000/w(N1 + N)u loW(Hp)lW(Nt + N)

peHHxx cKopocrelz. Huenno 3rHM KoMnoHeHroM npoQhn' t'1."-1:l:^"',? T":":;
MaJIbHa' uy|phHa anHuu llp y oCHoBaHHfl, BpeMeHaMh npeBbltxarcuag 15U A nph

cKopocrH o6raKoB no ,yqy 3peHI49, Bepo'THo', MeHbue qeM y oK'

CnoxeHhe rpex nepeqHcreHHblx npoQhnefi c pasnrqHofi x H3MeHeou{efctl

I4HTeHCHBHOCTbIO B coqeranuu c a@QeKTaMH nor-Jrou{eHHq (3KpaHUpoBaHha), .flo-
BHAhMoMy, MoxeT BocnpoH3BecTH ocHoBl-lble qepTbl, KpoMe MeIKHx AeTa^eh, n106010

r43 noJlyqeHHblx KOHTypoB.
B naprcoaaHHoIZ KaprnHe ecrecrBeHHo cquTarb' t{To

coorBercrBylor cl4Tyauvv, KOrAa Ha HeKoropoe BpeMq
eAhHhr.lHbte npoQHnh rHna 5
.,BbIKI}OLI HICfl.' UEHTPANbHbIfr

'1i:frI;, rH na r, H an po rH B, 
" 

p 
"j:l_"_y1il^]li ^:j 

yr;.I".Ti, 
""#: :H";;

rleHTpaJrbrrbr6 HcroqHHK aicraro.rHb 6olouofi MouIHocrH, Ho ero H3ryqeHHe elqe He

AOCTHTJIO ril3&, B KoropoM Qopr'aupyercfl oK'
^ ii*r*r o6pa3oM. nofsreHlae npo$r.,efi pa3JII4qHblx rHnoB flBJlxerct pe3y'lbraroM

h3MeHflptrlHxcq ycnoBlrri eoS6yxAeHus raSa BCneACTBHe nepeMeHHOCTh I4sIyLIeHHe

caMoro qeHTpanbHoro ,crounrKa n/unl oseeKToB el.o aKpaHHpoBaHhr' He nc-

;;;;;":;ro s Ha6noAaeMyrc KaprHHy BHocHr BKraA n hsMeHr,I{eec' 3KpaHH-

poru"r" a, fl Ha6n loAareJl fl caM H x t'l 3r yqaoull'i x o6'beKro B'

B saurcqenr" orr*r,* eue pa3, qro @K' o6napyxenHblf XaqhKflHoM H Bt'tAtuanor'a'

flBnflercf, He HcKrrrcqgTeJlbHofi, 4 cKopee rmnnqnotr oco6eHHocruro npoQnnr /y'p'

IlpegnoaoxeH?re o.ou6p6ce o6naKa rasa H3 tApa raraKTAK]/t eABA IH coBMecTl4MO C

Ha6nlo.qaeMofr ssorloureE npoQnni, Koropyo .qeMoHcrphpyer pHc' 2'

orvernuTaKxeoqeBHAHyloxeJlaTe.nbHocTbnpoBeAeHH'.chcTeMaTxqecKHx

"""*rp-o"brx 
Ha6JrpAeuuh slpa Ta]I]aKThIKU c 6onee BHCOKOfi TOtlHOCTblo' qeM B

aunnotr pa6ore, H Ha AocraroqHo 6onbujoM HHrepBane BpeMeHl,l'

2(A

)



Aarop Bbrpaxaer xcKpeHHroro O'aaro4apHocrl B.H. flponnxy aa o6cyxgeHue npo-
rpaMMbt cneKTpanbHofo H3yLreHHs flAep aKTHBHbTX farraKTHK H yqacrHe B
na6nn[ennsx no HaqaJrbHoit c-taAlvl pa6oru. I).[I. I-pranrny 3a 3aMeqaHl'n npvl r{TeHHh
pyKonl4cH' B.II. MalanyuJeHKo 3a KoHcynbra\6u no HcnoJrb3oBaHr4lo H3MepyrenbHo-
BbltlHCJII4TeJIbHoro KoMnneKca o6cepaaropun t A.V. Bpync 3a MHorolerHlolo noMotqb
n o6pa6orxe na6rmAenr fr .
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I43MEHEHI'IE KOHTyPA illlHvttl Hd 14 KHHEMATIIKA rA3A
B flApE CETIOEPTOBCKOTI rnllxruKr,r NGC 41sI

. C.f. Ccprccu

ABeHaAqarb cnekrpoB NCC 4151 B o6ractu l/o noryveNo Ha CCD a rp6npa;re-ruae t96g r. [Uxpoxaa
xoMnoHeHTa tuiuu Hrocso6oxAeHa or ygxux tinun l-lox [Ntr], s np"4noro*urHt, r{To t(oHTypbr orgx
n?lHr{R noAooHH xoHTypy [OItr] 5007' Bce cnexrpu HopMr.rpoBaHH no HHTerpanbHbrM [HTeHcHB]rocr.rMy3lfix JrHHufi. 3axonoltepnocrr nepeMeHHoctH uxpoxer xoMnoHeHTbr Ho nosaoanror caerarb
IS,"fI?l"fI-1"--9-I3Ily, rpaBHrar{HoHHoro xpacHoro cMeqeHre a o6lacrr H3ryr{eHre ErpoxHx rHHr.rR(r,LK)t Ha ocHobaHHlt qero cAeraHa orleHxa.nHHeRHoro pa3Mepa RI_R_o6.nacrr a pa4rycax U]aipUuru;rtga.

rro LINE PIioFILB vAlllA'l'IoNS AND GAs KtNI.IMA't'rc IN Acl.rvc cALACTTC NUC-
LEA NGC 415l,by S.G. Sergeev. 'l'welve CCD specrra of NCC 4l5l nucleus were taken in f/s-region in
February-May 1988' Nanow Hs and [NII] lines werc extracted from the broad componenr of Hj, as-suming
that the profiles of these lines are similar'ro that of the [otrI] 5007 line. Characrer of rhe variabiliry of thebroad I/* comPonent permit us to assume the gravitational rcdushifr i" Sifi-r"gi* and esrimare the lineardimension of BLI{ in units of the Schwarzschild's radius.

Bnegenre
lllapoxne xpbrrbn BoAopoAHbrx Jtrltvivt BMecre c HHreHcHBHbrMh yJrbrpa@Ho_

JreroBbrMu tut]lueMvl GIII] u CIV B Cnexrpax qAep cefiOeproBcKHx raJraKrn* 
"ur,",orc,EAHHCTBEHHbIM TTCTOqHHKOM HHOOPMAqH-H O I(HHEMAThKE N,IOTHOTO rA3A, SANE-raElllero rny6o(o B tApe B He[ocpeAcrBeHHofi 6rHsocru or r{eHTpanbHoro Hcroq-

HHKA AHEPTHH. NPEACTABJI'ET HHTEPCC HCCNE}qOBATb KHHEMATHKY rAsA NO KOHTYPY
rtHHuPt Hounm Hp, oceo6oxAeHHoMy or r.leHTpanbHoro, TaK Ha3brBaeMoro y3Koro
xoMnoHeHra, a B cnyqae Hru or Ay6.nera aoora 654g+65g3 [NII]. 3Aecu npe4npuHnra
nonbrrxa ocBo6oAHrb r(oHryp nH1ut4 lloor ysr(Hx 6rreHA B cneKrpe sApa NGC 4151.
3ra nporreAypa He HMeer HHr{ero o6qero c pa3noxeHHeM Ha6ro,qaeMoro KoHrypa HaorAeJrbHHe rayccHaHbr, r(oTopoe HOCHT CKOpee SopvalsnuI xapaKTep H C
OAI4HAI(OBbIM YCNEXOM NPHMEHflETC' KAK K Y3KT4M. TAK }4 K IUHPOKHM JIVITfUilM.



1. Ha6lrolare.nnHrlfi Ma'repraJr

3a nepno4 $espa.nu-varZ 1988 r. ira 4NSpaKUHoHHoM cneKrporpaSe, ycranoa-
J,reHHoM B KaccerpeHoBcKoM SoKyce 2,6-verpoooro renecKona, nonyqeHo 12 cner-
rpoB sApa NGC 415l s o6racrh 1/o. B xauecrBe cBeronpneMHVKa HcnoJrb3oBaJ'racb
CCD-varpuqa. {r.rcnepcuq cocraBasaa 1,52 A/nNxcea. perncrpNpoBancr yqacroK
cneKTpa oKoJIo 900 A. .{aa ayuurx oKcnoghr-lnft oruouenue uryr"r/g,rruu, 

"o"ruurr",l-Z% s vaxcnvyue /1o n, B ocHoBHov, o6ycloBJreHo HeoAHopoArocrbro rryBcrBr.r-
TeJtbHocrr MarpHr.lbr, Koropa, 3Aecb He yqhrbtBaJraco, IIpr o6pa6orxe cneKTpoB
HenpepbrBHbli KoHTHHyyM noA Jryttnnuu (BKnaA $ona ne6a, nApa u oKonoeAepHofr
o6lacrvl) BbtqHTaJlce. HncrpyveHra.nunurir KoHTyp HMeer rlHpHHy npltMepHo 23% or
rur,rphH y3KI4x annnil. Ero aaurnae sa ua6lpAaeMbrra KqHTyp He yqhrbrBaJ'rocb.
Pegyxqnn 3a cneKTpanbHyto r{yBcrBHTenbHocrb MarpHLlbt He npou3BoA14nacb.
Ilpnnaexa K AJTHHaM BoJrH BbrnoJ'rHeHa JrHlub AJrs HecKonbKhx Aar. flpr,rrvrep cneKTpa
noKa3aH Ha pHc. l. Ha scex phcyHKax KpacHa.s qacrb cneKTpa HaxoAhrcs c reBofi
cropoHbr. Cao4xa na6ln4ennI AaHa B ra6n. l.

2. N{ctoqHxa pa3Ae,.reHHs drrenA

flta patpelerrug 6renasr INII] n Il,, o cneKrpe napa NGC 4151 o6srqHo Ha6aro-

AaeMbrri KoHTyp //"+ [Nil] onhcblBalol cyvvori HecKo.rbKrlx rayccHaH [1,2). Kax<4yro
y3Kylo JlvtH.nlo npeACTaBnqpT HeKo'ropbrM qhcJroM rayccHaH, KoTopble HHrepnpe-
Tr4pyrorc, KaK BK.naA orAe.nbFlbrx o6.naxoB, h3.ryqaroulhx y3K[ie JTHHHh (Nl-R-o6,racrt ).
B npocrefiureM cJryqae KoHTyp 11,r+ [NII] MoxHo onrCa'rb, nphBreKas oAHy rayc-
cHaHy Ha KaxAyro y3Kylo JlL,t{t4to H oAHy-ABe r-aycchaHbr A)1fl onhca\H, luhpoKoH
xOrran Onen rUt/'/o.

O4naxo 3aAaqa, peuaeMar 3Aecb, cocror./ra Lre B ToM, qro6ur onHcarb secs Ha6arc-

AaeMbuZ npoQra,rr, 1/,r+ [NIIlHeKoropblM !lHCroM raycchaH (hnH ApyrHx SyHKI-IHh), a B

ToM, .rro6rr BbrAerHTb txrpoKyto KoMnonenry nnHVA ll* a roil qacrly., rAe oHa

S,ren4rpoaaHa y3KHMh rlt4HvtnMvl INii] (r548,6584 r y:xo11 rovnoueuro[i 11 ,r. Taxoe
pa3AenellHe IlO3BO.n.EeT HOpMhpOBaTb CneKTpbl nO hHTeHCHBHOcTflM y3Kt4x .rt4Hvlh V,

Hcflonb3yr;r raKyrc nopMHpoBKy, h3yqarb nepeMeHriocrb B cBo6oAHor or ysxnx 6,reu4
urr,r po xorZ ror'an on enre 1(r.

Anq peueFrnn Sroh 3aAaql4 6srr coc'raB,,reH I(oMn,[eKc nporpaMv na Qoprpane,
no3BoJrrrou1rfi arrnpoxchMhl)oBarb Aarrnurt-.r yqac'roK cneKTpa cyMMotZ 3aAaBaeMbtx
noJ,rb3oBareneu QynxqHf .. B Kaqecrae tpyrrxrlrH, onHCbrBarou1eH y3KHe KoMnoHeHTbr,
a:sra Ha6aloAaeMa.R Qopva thHtlrl tOIIII 5007 c roLrHocrblo Ao HeH3Becrnoro vacura6a
no An[4HaM Borrlr, Macura6a no hHTeHChr]nocrr4 H HeH3BecrFroFo lroJ'IoxeHH.H qeHTpa

1'a6rrqa I

24125.02.88
24125.02
26t27,02
t7l 19.03
14115.O4
t4lt5.o4

7216,4tJ
7216,46
7219,42
7239,57
7266,29
7266,33

1 8lr 9.04
I 8/l 9.04
19120.O5

19120.05
20121 .O5

1270,42
7270,47
7301 ,39
730t,41
7302,30

30

60

60

30

55

55

0,10
0,2 9
0,51
t),41
o,31
0,3 0

0,13
0,20
0,21
0,36
0,16

55

55

60
a<

60

Aara J.D.
2440000+

3kcno-
3Hr.lH9,

MHH

lllyM xoH-
TlrHyyMa x
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uY Hr%

Aara J.D.
244O0OO+
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| 

uJyM KoH-
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KoHTnHyW Buqrex, AaHHbre He crraxexLt.

400 /Tuxcentt

Kpacxaa qacrb cnekrpa cJreBa

T.flxeCTI4, KoTopble BblcrynaJlx B Kar{ecTBe CBO6OAHbTx napaMeTpoB. Ilpe4nolararoCb,
t{ro $opMa y3Kr4x KoMnoHeHr [NII] ra f/o no4o6Ha Qopr'ae tuHvlyt [OIIll, ngnyqeHHo, B

3ry xe HnI,l B coceAHHe HoqH. Ha6lnAaevufi KoHryp rrt4Ht4vl IOIIU Saaasarrce ra6nHqHo
c nphMeHeHHeM nnts.eh'.roh HHTepnon.suH14 Ane BbrrtHcreHHfl npoMexyTortHbtx
3HaqeHltfi. .4rr cocrasJleHlrfl Ta6JrHr-tbr Hcnorrb3oBance annpoKcHMhpytol{hfi cnnafrH
Tperbefi creneHr. [Uar radnr.rubr cocraB.nsn l/15-l/20 nuxcena. IIoAnoxKa nol
y3KHMr,r KOMnOHeHTaMH Ha 6ren4rpOOaHHOM yqaCTKe KOHTypa OnHcbrBa.rracb nOJ'rH-

HoMoM Tperbefr nH60 nflTofi cre[eHH. Paauep 6reu4rpoaaHHoro yqacrKa cocraBJrflJr
oKoJro 50 nuxce.n.

A.nropurna annpoKcHMauHH cBoAHTc.fl K MhHHMH3ar-lhh cpeAHeKBaAparHqHoro
orKJIoHeHHfl TeoperHqecKoro (annpoKct4MHpyroqero) cneKTpa or na6an4aer,,ror-o
(annpoKcuMxpyeMoro). fl,nz unuuuH3aUHH trpHMeHflJracu 6n6lnoreqHa.a eyr-rxqra
$oprpana, Ha ocHoBe MeroAa Qnevepa-I]ay3na. Arropr,trM 3aAaqr4 ocyulecrBneH
TaKHM o6paaov, ttro onrrMn3atlvlu noABepralorcg JrHlub cao6oAutre napaMerpbt,
3aAaloqhe Qopvy y3KHx nhHAA, xora SaxrrqecKhe qHcro cBo6o.qHbtx napaMerpoB
BKJrDqaer, KoHeqHo, r.r cso6oAuste napaMerpbr, onHcbrBarorr{He no,qnoxKy. 3aAaqa
onrHMH3aqHH peuaJlacb xax 6eg orpaHHqeHI4l,,. rax H c orpaHuqeHHrMH. B xa.{ecrse
orpaHllqeHHfi Bbtcrynarn rpe6onaHHe paBeHcrBa uHpHH r]HY4n aaora 6583 u 6548 y
coorHoureHHe Hx fiureHcrsHocrefi, npHH.sroe paBHbtM 300/103. Moxno raKxe
3aAaBaTb paccroflHHe MexAy HHMt4 B KaqeCTBe eue OAHOTO OrpaHhqeHH.S.

OnrnunsnpyKlrc.q uHpHHbt, Bbtcorbt h ueHTpbt raxecrh (ToqHee, no.noxeHh.fl
MaKChMyMa HHTeHCHBHOCTH) y3KHx Jlh\nil. BCerO 13 CaO6O4r-rulx napaMerpoe Srry-
pHpoBaro B 3a,qaqe 6es orpannueHVn, tAe xcnoJIb3oBa,[c.fl noJrhHoM Tperbelz cTeneH],1
AJrfl OnHcauun dnea[npoBaHHor-o yqac'rKa noA,rroxKt4 H croJtbKo xe B 3aAaqe c
orpaHHqeH14rMH c npHMeHeHHeM noJrhHoMa nrrorz cTe[eHh.

Orun6r<yr B MeroAHKe pa3AeneHue Moryr 6urru o6ycaoB,neHbr cneAyorrIHMH npr-
thHilMh:

1. HHcrpyveHTa.IIbHbre oun6xr - uyMbr cqHTbrBaHhr, HeoAHopoAHocrr,lo qyBcrBH-
Te.rrbHocTr4 MaTpHrlbt 14 Ap.

2. Hecoorsercrame goprubt ruHtn [OIIII 5007 Sopve IHHHH a3ora H ysKofi
xovnonenre.I'1o.
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Pttc. .2. PeyJrbraru recrrpoBa]IHs

KpecTH(H npeAcTaBJrgloT ulrpoxylo t(oM[oHeHTy H61, noc.ne BLrqeTa y3xHx IUHHfi. IluHuA, npoxoArulag
qeper xpecrxxx, - nonHHoM t{e6unesa. q[cJra Ha ropHroHTaJlbHofi ocH xapaxrePH3ylor noJloxeHHe
cnexrpa lra Marprqe. Cnpaaa npeAcraBreHa peanbHar oxcno3HtlHt, cJIeBi €ocraBneHHHR no lrdf, H npo-
CqHTAHHHfi TECT
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[7u t<cel tt
PHc. 2 (oxoHqaHHe)

3. HeeosNaoxHocrb Aocraroqno xopotxo onhcarb noAroxKy noA y3KhMH KoM-
noHeHTaMH noJrHHoMoM Tperbeh uau ns-roh crerreHh.

4. Ilpunqrnr'raJIbHbte oLutt6xu B caMolZ MeroAHKe, HanpHMep, qpe3BbrqarlHo 6o,ruurv
qHC.rroM cBo6oAH brx napaMerpoB

9ro xacaercJa oula6ox 4, ro nx orcyrcrBHe 6srao nposepeHo MeroAoM Tecrupo-
BaHAe.,{lr 4oyx 3Kcno3Ht-lhi c pa3HbtM HaKOn,neHHeM noc,ne o6pa6orxra Hx AaHHorz
vero4nxofr 6urno ocyulecrBreHo croxeHHe noryqeHHoH OopMbt rroAJloxKl,t c nony-
qeHHbrMh Qopvavr y3Kt4x JrL4Ht4il. Taxne "cHHrerhqecKhe" KoHTypur 6trar,r 3auyM;reHbr
B coorBercrBtlh co crarHCTHKoli KBaHToB h noBropHo o6pa6orauur. Hcxo4nure Soprr.rsr
NOANO)I(KH X Y3KHX KOMrIOHCHT, KOTOPbIC CK,[AAbIBAJIHCb,6UNU CPABHEHbI C
pe3ynbTaTaMh pa3AeneHhs "cHHTeTHqeCKOrO", COCTaB.neHHOTO H3 HHX Xe, KOHTypa.
floayueuo xopouee coorBercrtlue, Pe:yrurarbr recrHpoBaH.l'ti HJrn[ocrpHpyror prc. 2
(no,'rHHoM natoh creneHH c orpaHHqeHnflMH). pnc.2,6 u a orHocflTcq KoA+oil J4

Tofi xe 3KCno3Hr_luH.
Puc. z, a - 3kcno3nunr{ 26/27.0?.88. IrJrpoxan KoMnoHeHra r/o npe4craBJ'TeHa

no.nHHoMoM He6utLueea rperbe[ cTeneHh Ha yqacrKe Z4O-Z\5 nhKCe1. Orpanrvennfr
npH onTHMh3arlhH He Ha.rloxeHo.

Prac. 2, 6 - 3Kcno3Huns l4/ 1S.04.88 IUr.rpoxaa KoMnoHeHra llo npe\craBJreHa
no.nH'HoMoM t-le6srrueea rpeTbef crenenH Ha yqacrKe 240-300 nHKCe.n. OrpaHnvenuri
npH onThMH3aUHH He HaJrOxetio.

Puc. 2, a - 3KCn03hL\L4e | 4/ 15.04.88. [lJrpoxan KoMnoHeHra //,, npe4craBlreHa
noJrHHoMoM He6uruesa nflTofi creneliu Ha yqacrKe 240-300 nuKce,n. HaaoxeHo 4aa
ofpaHHLreHh fr Ha IWHhV a3OTa.

3averav, qro nph MaroM HaKonneHhh (pv1c. Z, a ) TeoperuqecKaq urrprHa uIyMoBorT
AopoxKh noAnoxKt4, "oqHulertHora" oT y3KHx r]vlH,Ytil , He chJrbHo oTJ,rHqaerc, oT peanb-
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2+40000+ 7250

Pxc. 3. OTHoEeHHe HHTerpaJrbHHx
HHTeHcHBHocrefi rHHHfi gy6lera ce-
pu [S tr] 6716,6'131

lllHpoxas xoMnoHeHTa Jrrxnx Hcr

rroA JrlrHHsMr cepH npeAcTaBJreHa
nonHHoMoM I{e6HmeBa rperbefi cre-
IIeHH r nocJre pasAeJreHH, xoHT]rpoB
BHqTEHA

PHc. a. lllHpoxan xounoreHra H6,
ycpeAHeHHas no ABeHaArIafi oxcno-
3r{I{1rrli,

YgkHe ,HHHlt BbrqreHu H3
cflexTpa, Hx noJroxeHHe yxaSaHo.
laxnue xe crraxeHbt

7t00
JI

8000

200 /7urrctwr

HO|O 3HaqeHHfl, B TO BpeM' KaK nph 6OnUUropr HaKonIeHHh (pnc. ?,6, a) pastnuue
sHaqHTerbHo. IUyvouaa AopoxKa noAJIoxKH pacrer c HaKonJIeHHeM He B

coorBercrBhu co c'tar]HcrHKofi KBaHToB, a noqrH nhHefiHo. Bogvoxno 3To cBt3aHo c
ou.rH6KaMH 2, xoroprre AoJrxHbr nhHerZHo Bo3pacrarb c yBelhqeHheM HaKonJIeHH.a.

Haxoneq AaHHo, MeroAnr(ofi hs cneKTpa 6ur.nu rcxapqeHbr .IIHHHH cepur [SII] 6716 n

6731. Vx rxhpl4Hbl B npouecce onrhMh3auhlz, cqrTanncb paBHbtMH. Ornouenue
HHrerpaJrbHbrx HHreHcHBHocrefi Ay6nera cepbl 6716/6731 nnnncrpHpyer prc. 3.

Hveer Mecro, KaK BfiAHo, cl4creMarHltecKoe yMeHbueHHe 3Toro orHoueHHe Ha

BerHr{}4Hy -5% ga 4 prec. Taxofi xoA, ecnil oH He ,BJrflerct peanbHbtM, ruoxer 6utru
cneAcrBr4eM,ouH6oK 2, 3 a coeoxynHocrh c o4creMarhqecKHMH H3MeHeHHtMn Qopt,tst
nornoxKH, .[H60 cHcreMarh qecKH MH H3MeHeHHTM]4 "gra.IloHa" - nrHn u IOIII].
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3. IlepeuenHoc'rt B rorrype II,,

Ans nccneAoBal;7'fl nepeMer{hrocrh uhpoKoro KoMFoHehrra KoHTypa Ho 6stlo
ocyqecrBneno uacura6HpoBaHHe Bcex cneKTpos. Macura6trpoaanue npoI43BoAUnocb

no HHretpaJTbHbrM IrHreHcHBHocreM ntHhit [NII] n y3Kottr l(oMnoHeHrbt l/o, a raxxe no

Ayfinery Cepbt, HHrerpanbHbte HHreHcltBHOcrH K6r9pbtx 6uln nonyqeHH B np6qe-

Aype pa3AereHufl. Ilpe4no.nararocb, Llro l43MeHeHHe !rtlrerpaJlbHblx HHTeHcHsHocrefi
y3KHx iluHv1h He3HaqI4TeIbHO 3a nepHOA, B TeqeHHe KOTOpOTO 6utrn noayvenut

cneKTpbr.
Cparnenre uacura6nrrx xoaQQnqneHroB, nonyqeHHblx no [NII] n Ho, c xooggn-

uHeHTaMH, nOIyLIeHHbIMH nO /]ly.}i.hIAM. Cepbl, AanO BHyTpeHHnn TOqHOCTb MaCrxTa-
6uponannx okoro 7%. Macura6nue xooQQurlneHrbr, nonyqeHHbre no [NII] n Ho,6amn
ycpeAHeHH co 3HaqeHHflMH, noryqeHHblMn no [SII], H creKrpbl peAyqupoBaHbr K

oAHOMy HaKO[JreHHrO.
CosrvrerqeHr4e cneKTpoB no ATHHaM aoru 6urro ocyqecrBneHo no MaKcHMyMy

HHTeHchBHocru yoxofi KoMnoHeHTbr ll, rax, qro6ur Ha Bcex cneKTpax MaKcHMyM
npuxoAI4ncfl Ha onpe4elennrrir nr4KceJr. Ilo.noxenne MaKcnMyMa 6urlo nafi4eHo npy
pa3AeneHru KoHTypoB AJrfl KaxAofi oKcno3HUyu4. O roquocrn onpeAeretufl noJro-
xeHx.s MaKcHMyMa Moxer cBuAererbcrBoBarb oruu6xa B onpelqeneHHu paccrofHt4fl
MexAy MaKcHMyMauu [NII] 6583 ra y3Kofi KoMroHeHro[ /y'o, xoropoe no BH)rrpeHHefi
TorrHocrn Aaer 0, I [HKceJra.

Pnc, 4 HnnpcrpHpyer cpeAHHF no ABeHaAUaTH oKcno3HunflM cneKTp noAJroxKH c
BblqTeHHbrMH y3KHMH KOMnOHeHTaMH.

Ha prac. 5 npe4craaJ,reHbt cneKTpbt noAnoxKH, peAyuhpoBaHHbte K oAHoMy Mac-
rura6y no y3KHM lHHvlflM sa Seapanu, anpenb h Mafi. B vapre 6uta cAenaHa rojrbKo
oAHa 3Kcno3Hq14e. Hau6oaee 3aMerHo orJl14qaerc.R or ocranbHbrx BepxyruKa uupoxori
xovnonenrar Ho,,noryl{eHHaa a Qeepaae. Boguoxuo 3To cBfl3aHo c BbtxoAoM Ha
Itoxttutli MHHHMyM npH onrhMl./,3alluvl, koropbrrl oKa3arcr 6o-nee 3HaqhMbtM, qeM
Hcrr4HHbrfi.

Ha pnc. 6 npegcraaneHbt cpeAHHe KoHTypbt noAJroxxr4 no MecflrlaM, TaKxe
nphBeAeHHble K oAHoMy uaCurady. Bce cnerrput Ha pHc. 5-6 craaxenu $ulorpou,
y6u paroqnr.a BbrcoKoqacrorHrui uryrvr.

24/25.02.88
24125.02
26121 .02
l7 119 .03
141 t 5 .o4
14 / 15 .04
1 8/ I 9.04
l 8/ r 9.04
19120.05
19 t20.05
20/21.05
20121 .05

4 ,10
8,71
5,gt)
i ()?

6,12
1,t8

1'1 1)

10,6s
I (),7 i
3,6.5

10,18
8,.54

4,69
9,rJ5

5,10
5 75

7, (r ti

1 ,11
t] ,01
10,43

9 ,13
3,6,1

10,09

8,2 1

4,69
9,31
5,tt5
5,8 4

1 ,O5
7,lll

17,15
I 0,56
I O,Z3

3,65
10, 14

tt,38

+ 0,4

-11,6
+5,0
+2,9

-r7 ,9
+0, I

+0,3
+2.,4

,9,8
+ 0,3
+ 0,9
+3,9

'l'ir6;ryrla 2
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200 /|u/ce/tbt

200 /Tuxcentt

Pxc. 5. IIIHpoxas xoMnoHeHTa Hcr n cnexrpax, noJl)HeHHbrx s 6Jrntxre Aar.d Ararpex MecrqeB
a .._ QeBparr,; d - anpe.nu; B - Maa.,{anuure crraxeHu OHrbrpoM. Ha xax4ou pHcyHke cner(Tpbr npH-

BeAeHH x oAHoMy uacmra6y. HHTeHcHBHocrb BbrpaxeHa B ycJroBHbtx eAHHHqax, pa3n6qHHx ArA ;,6 i B.
MaxcHMyNr HHTeHcrBHocrr y3xor xoMnoHeHTbt Ho cooraercrayer nrxceny I 37
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Pnc. 5. 6opMa EHpoxofi xoM-

noHeHTH Hs s iPespaae.uae

1988 r.
CTperxaMH yKa3aHo noJlo-

xeHHe y3xHx JtHHxfi
, - oeBpanb, z-Mapr; 3 -

nnp€Jlb; 4 - uan

PHc, 7, l,l3MeHeH[, B xoHT]rpe

EHpoxofi xoMnoHeHTH H61 3a

QeBparb-Mafil98EBlor
cpeAHero xoHTypa.

200 lluKeenb/

Hau6oauruyro HHTerpanbHylo HHTeHcHBHocrb runpoKaq koMnoHeHTa /1., uvela a

MapTe, MeHbruyro B QeBpare; B anpene H Mae H3MeHeHhJ{ B Hefi 6utlu negna-
qHTeJtbHbrMH. oAHaKO Anfl Mapra, rAe Mbl HMeeM ToJlbKo oAHy 3Kcno3huhlo, ouh6Ka B

Macura6upoBaHVvi Moxer 6srru nau6onbuefr. 3alae'rno cHcreMarHr{ecxoe cMeuIeHhe
MaKCr4MyMa HHTeHcHBHOCTH ru14pOKOI-O kOMnOHeHTa B KpaCHytO CTOpOHy, ec.nH TOJIbKO

3TO He CBs3aHO C MerOAhKOti pa3AeJeHht 6neHA. B KpacHylo cropoHy raxxe
cMeqaeTcfl cTyneHbKa Ha uhpol(oM l<oHType lloccnneh cTopoHbl oT MaKchMyMa.

Ha pnc. 7 npe4craaleH rpaQhK, HnnlocrpHpylotuhfi BenhqHHy H3MeHeHhtl KoHTypa
co BpeMeHeM B 3aBhchMocrh or AJlhHbl BorHbl. B raxAov nrKce.ne HaxoAh.ncfl
cpeAHer(BaAparrqHbrfr pas6poc hHreHCHBHocrefi KoHTypoB, KaxAblf H3 Koropblx
npeAcraBnfler co6ofi cpeAHee 3a Mec-flu. 3ror pas6poc xapaKrepH3yer BeJIHqHHy

nepeMeHHocrH noToKa a 4anuofi Tor{Ke KoHTypa B z oT cpeAHero no BceM

3KCnO3HUHTM CneKTpa. Maxcrnyvor nepeMeHHocrH orMeqeHbl 6yKBaMn A, B, C, D.
3nax nlrcc (A*,8*, C*, D*) yKa3brBaer, r{To MaKcHMyMbt pacnoJloxeHbt B KpacHofi
q'acrn cnerrpa or HyJreBori cKopocrH (ABHxeHhe or Hac), MHHyc (A-,8-, C, D-) uro
MaKChMyMbr HaxoAqrce B chHem qacrH cneKTpa (ABHxeHne K HaM).
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4. Hcroropble npeArlonoxernc
o xrlleMarlrxe BlR'o6Jracrrr

IIA OCHOBaIIIIU AaIIIIbIx o [epeMeHHocTIr

ECnu fipeA11OnOxHTb, r-tTO MaKCHMyMbI nepeMeHHOCT]4 A+ , B* , C* , D* cHMMeT-

p6r.rHbr MaKCHMyMau A-, B-, C',D- OTHOCHTe1bHO lnHwn HyJIeBHx CKOpOCTefr, 3a

Koropylo npHH.flTo noJroxeHr4e MaKcl4MyMa HHTeHcHBHocTH y3Kofi KoMnoHeHTsr H*, ro
MO)I(HO CqHTaTb, qro cxMMerpt4f MaKcHMyMoB nepeMeHHocrH flB.rf,eTcfl cJIeAcTBHeM

npOCTparICTBeHHOft CHMMeTphH ABHxeHHfl 1a3a H OflnagTen' I'Ae I4MeeT MSCTO

niz6oauruar nepeMeHHocrb, HanpnMep, B cnyqae AxeroB, ecnH Bbl6pocbl BeqecrBa

npoHcxoAffTcMMMeTpHqHoBnpoTHBono,IoxHblxHanpaBJIeHHflxoTgApa'
Ha prac. 7 noxa3anu qeHTpbl chMMerphh MaKcHMyMoB A,B, C, D, oAnaxo oHH He

coBnaAdlor c rnHhefi HyneBblx cKopocrefi, a cMeuIeHbl orHocHTe'lbHo Hee B KpacHylo

cropoHy, npnr{eM cMeqeHue reM 6oJrbrue; qeM Aanblxe or HyneBofi cxopocrn
pacnon9xeHa AaHHafl napa MaKcHMyMoB. Taroe cMel[eHl4e MoxeT 6utrl .nn6o

cJIeAcrBheM 300eKTa 3ana3,qbrBaHur, nv16o Bbl3BaHo rpaBHTauhoHHblM KpacHblM

cMerqeHueM B noJre IIeHTpaxbHofi Maccbl.

Ecan npegnoJloxhrb, KaK yxe 6Hro cxasaHo, r-rro 3a 3TH MaKcllMyMbl orBercrBeHHbl

HeKoropbte cHMMerpHrrHbre orHocr4TeJlbHo ,Apa o6pa3oBaHHr (o6naxa ?), a cMeu{eHHe

rIeHTpa cHMMeTpr,t H orHocnTeJrbHo JTvtHvtvl HyneBrofi cKopocTla fl pnnHcarb rpaBHTa-

rIr4oHHOMy KpacHoMy cMeuIeHHp B noJle ,Apa,'To 3TO no3BOJInT OnpeAenHTb no

BeJrr4qnHe KpacHoro cMelrleH},rfl paccrosHHe oT qeHTpanbHoro Tena Ao H3nyqaloulero

ra3a. 3Ha.s paccroqHHe oT ueHTpa clrMMeTpl,tH cooTBeTcTBytolIIHx MaKcI4MyMoB

nepeMeHHOCTH B aHrcTpeMax, Mbl MOxeM onpeAenHTb Hx cKOpoCTl. B npe4nolo-
xeHtlri, rrro noAJ'roxKa 06ycJloBJreHa AxeraMH, cKopocrb Moxer 6url onpe4eneHa c
ToqHocTbK)AonocToflHHoroMHoxHTeI,_KocHHycayrnaHaK,IoHacTpyHAxeTaK
nyrry 3peHHs. PaccTofHHe xe, He3aBHCHMO OT yrna HaKJJOHa, MOxHo Bbtpa3HTb B

paAr4ycax lllaapqunaoAa, nocKonbKy TpaBHTaIIHOHHOe KpacHoe cMeuIeHHe B nepBoM

npu6.nraxenhh 3aBhCnT TOJIbKO OT HbIOTOHOBCKOTO nOTeHUHaJIa TOI{KH, B KOTOpotr

Sorou HcnyqeH (fi ero AJtHHbt BoJrHbr). l-paarrauuoHHoe KpacHoe cMelIIeHhe paBHo

6\ = \orrl2r

OrepAa HaxoAnM paccroeHHe B eAt,tHhqax palqnyca llJaapuultl.nuAa:

r = },"dZAlv.

IlpHuenrn 3TH coo6paxeHfi.f K AaHHbtM puc. 7, MOxHo nOCTpOHTb 3aBficHMOcTb

cKopocrH or paccrofltlvlr Arn BLR-o6lacrH no qerbtpeM Tor{KaM, coorBercrByoulHM
MaKCkMyMaM nepeMeHH Oc';n A, B, C,D.3Ta 3aBHCI4MOCTb npHBeAeHa Ha pnc' 8 I't, B
nepBOM nphdnnxeann, COOTBeTCTByeT 3aKOHy 7t- r-2. OAuaxO, ecnu O6naCTh, Aarclllue
trar6OroryKl nepeMeHHOCTb B KOHType, ABHxyTCfl BMeCTe C ra3OM, TO AOnxeH 6blTb

cyqecrBe;Huv atptpexr sanasAHeaiys. Maxcruyuu B KpacHoh '4acr4 KoHrypa

niSnroAalorct B npouJloM no oTHoueHno K MaKcHMyMaM B cuHefi qacTll' B coor-
BeTCTBI4LI C ATI4M q$Q6KTOM, ,qonxHa HMeTb MeCTO pa3HOCTb B CKOpOCTflx CHMMST-

pHr{Hbrx MaKcHMyMoB, nphBoAflqafl K cMeqeHulo ueHTpa cnMMeTpHH B KpacHyp xnn
CttHnlg CTOpOHy, B 3aBHCI4MOCTH OT KHHeMaTHKH. B Cnyqae 3aMeAJIeHHt ra3a

cMerrleHye AoJrxHo 6urr xpacnuM. B nEHefiHou npr6anxeHHH 3To cMelIIeHHe 3aBHcHT

OT CKOpOCTH, paCCrOJaHI4, 14 npOH3Bo AHOfr dgldr. B qacrnocrn, eCJIH^3aKoH H3MeHeHHfl

cKopoqrn c paccTotHlreM AeficrBHTerlbHq rrMeer BvtA U=Uo(rlro)-z, TO 3ro AoJIxHo

npI4BeCTH K AOnoJIHHTeJIbHoMy KpacHoMy -cMeu{eHH}o ueHTpoB cHMMeTpHl4 MaKcu-

MyMoB nepeMeHHocrH Ha BeJrHqilHy Lu=2*lc.
Ha pnc. 9 noxagano, KaK AorxHo.ABfirarbcr BeqecrBo B rpaBHTauhoHHoM noJle

(eHTparlbHoft Maccbl npH craproBoM paccro Alt4tl r11= 122 r, co craproBotr cKopocrblo

B npoeKql4H Ha nyq 3peHH, 7000 xr"r/c H pa3Hbrx sHaqeHflflx yrna HaKroHa rpaeKTopl4H
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Prc, t, Klxelrarrxa BLR - o6racnr rgpa NGC ill5l s npegnoJroxeHnfi rpaBHrarlroxnoro xpacxoro
cMeqeHrl.a 6ec yqera 300exra sanagAHBaHH, (no AaHHhtM pHc. 7)

KBa.[parH npercraBJlrpr noryqeHHHe no [lMeHeHBrM xoxT]rpa Hcr ltau€Hrri rl coorBerc'm)nor Max-
c[MyMaM nepeMexxocrx A, B, C, D xa Drc. 7; cnJrouHaf, rrrHr, - 3aXOnu - t2
Pnc. 9. IsxxeHxe BeqecrBa B rpaBHTarIxoHHoM noJre

KBEnparH BocnpoHlBoAcr pHc. E, cnJrorDHHe JrrfHHrl AaHH AJI, cpaBHeHxc H npeAcraB.nsor co6ofi
ABB)*eXTe MaTep[arbHofi Toqxr ToJtbxo noA.qeficTB[eM crlJrbr rpaBHTarIHH B rrore qexTparLEon Maccfr co
craproBon cxopocrbo, HanpaBJreHHofi Hapyxy or rApa. grlcJra, MapxHpyroqHe JTHHHH, - xocfiHycu yrra
lraxJloHa rpaexropnH x ryqy SpeEHr. [Io ropHioHTanbHofi ocH - paccrorHHe B psAHycax lllBapqufirbAa

K nyqy spenna. Per.flrlaar4crcKhe nonpaBxn HecyulecrBeHHbt. 3axon h3MeHeHH.a
cKopocTH c paccTorHHeM.B,3TOM Cryqae nMeeT BHA

r{r) = [q2+ c2(r-t - ,;\l'i',un86n = 'rrcosl,

rAe paccrorHl4e BbtpaxeHo B paAHycax lllaapuurr.ilbAa, a I - yroa HaKJroHa BeKTopa
cKopocrH K nyqy 3peHHr.

Ha ocuosauuh noryqeHHbtx pe3yJlbraroB HMeeM oqeHKy pa3MepoB BLR-o6lacrra
-102 r* qro cocraBnrer =1016 cM, ecrH npl4HflTb Maccy ueHTpanbHoro Hcror.rHHKa

=5 ' 108 Mo.
B saxap.reHxe Heo6xoAr4Mo orMeTHTb, rlro 3HaqnMocrb MaKcHMyMos A, B, C,D,

no-BHAHMoMy, HeBbrcoKa. TaK, oKa3a.nocb, qro ecJrn HcclreAoBarb nepeMeHHocrb no
BceM ABeHaAUaTH cneKTpaM, He ycpeAHrfl Hx no MecsqaM, To xaxofi-rr6o
cl4MMerpHt{Hofr KaprHHbl He BogHHxaer. [Io4po6Hoe xcc.neAoBaHHe noKa3aJro, qro
vaxcnuyvLt AUB B ocHoBHoM o6ycroBneHbt cneKTpoM, nonyqeHHbrM B Mapre,
xoropb[tr Aaer ne6olbtuofr BKnaA npx nphBneqeHHH Bcex gKcno3utylt (t/t? qacrb), Ho
3aro cyqecrBeHHbrlz BKnaA npx ycpeAHeHHH [o Mecr{UaM (l/4 qacrb). Maxcur,lyrrtr A-
z C+ npnxoArircr. na 6leu4npoBaHHble yqacrKn noA.rroxKH H,B cuny ororo,.He Moryr
HMeTb 6olsurofi AocroBepHocrr. Maxcuvryvur D+, D- He Moryr hMerb 6oluruofi
3HaqllMocTr,r l.t3-3a cna6ocTi4 I]oAJ-toxr(]4 B MeCTaX, fAe OHH Ha6nm.qaprcq u,
cneAoBareJrrHo, 6oluu[.rx our6ox KaK 3a cqer uyMoB Marpfir.{bl, TaK H 3a cqer our6ox
B inpoBeAeHHH KoHTnHyyMa (c Llenbo ero BblqflTaHHq). TeM He MeHee npoAonxHTb
Aarbltenwy'il noHeK TaKoto poAa 3aKoHoMepHocrefr B nepeMeHHocfH uHpoKHx
xoMnoHeHTOB finHhn npeAcraBnrercfl r4HTepecHbtM. Kporvre roro, npeAcraBrreT
I4HTepeC UCCJIeAOBaTb BJlI4tHUe rpaBhTaqHoHHOrO KpaCHOI-O CMerqeHH.s na soprray
uupoxot? KoMnoHeHrbt B pa3Hbtx MoAeJrsx BLR-o6nacru (HanpHMep, rpaBHTar{HoHHoe
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xpacHoe cMeuIeHHe, KaK oAHH H3 MexaHH3MOB, O6'brCHfl}OU{HX aCHMMerphlO rxHpOKhX

JU4H!4rt).

Aarop 6laroAapnr llponnxa B.H. sa ueHHbte coBerbt n o6cyx4eHnx, Maaanyuen-
xo 8.11. 3a HAeIo MeToAHKH pa3AeneHu.s 6lenA, oIIHcaHHylo 3Aecr''

JII,I'I'EPATYPA

l. Kielkopf J., Brashear I?., Larris.,f. // Astrophys. J. 1985. Vol. 299. P. 865.
2. Pelat D., Alloin D. ll Astron. and Astrophys. 1982. Vol. 178. P. 335.

y AK 524.7 ] 524.33; 530. l 2

160-MI,I HYTH bI E OCUI,I JIJITIUH [I
HBKOTOPLIX BHEI-AJIAKTIITIBCKHX OII'ITEKTOB

B.A. Kotou, I).M. Jlro'rml"r

AonorHurerbHbrfi aHann3 AaHHbrx UBV-rporor"rerpHH lt peHTreHoscxr.rx Ha6rtoAeHHF Obrcrpofi nepe-
MeHHocrH axrHBHbrx sAep raJraxrux (Aflf) roBopHT o npucyrcrBHH crarficr?qecxlr 3HaqHMoro (c ypoBHeM

3Haq[MocrH or 2o Ao 50) nepHoAa 160u,01 y HecxoJrbKHx ARf co cpeAHeR rapMoHHqecxofi aMnnHryAofi

oKoto 4Z AJrs peHTreHoBcKHx H 1Z Ans onrHqeckHx IaHHbrx. O.qeHr qeHHHv[ npx 3ToM oxa:]aJlHcb
H3MepeHHq, BHloJrHeHHbre lra cnyrHH(e EXOSAT, oH}l ror(a3arH HarHr{re 160-MHHyrHoR nepHoAHqHocrH
y NGC 4051, NGC 4151, Mrk 335 H, Bo3MoxHo, y NGC 6814 tt MCG-6-30-15.

Har6olee yAHBHTenbHo, qro HaqaJrbHbre +a3br 160-MHHyr'}roft neper"renxocrr peHTreHoBcKr{x noroxoB,
onpeAeneHHHe ,qnr 5 pasrHqnurx ootexroB, oxa3arlcb coBnaAapuHMH c oa3ofi 160-Mr{HyrHbrx
ocqHrrsrlufi ConHrla kax 3Be3Abr.

BHHMarerbHoe paceMorpeHHe 3${perra yxa3brBaer Ha. To, qro l60u-neprogrqHocrb suraerce
BHyTpeHHHM CBOftCTBOM CaMilX Aflr. npH TaXOfi HHTepnperaqHB .flB/ieHra, OAHaXO, Mbr BCTpeqaeMCt C

6onburon TplAHocrblo: 3HarreHHe nepHoAa (r, Bo3MoxHo, HaqarbHHe "peHTreHoBcx[e" 0a3bt HecxoJlbxHx
Arf) oka3brBaerc, He 3aBHcflruHM or otopocrH yAall.etr'.Hs Aar'exHx o6textoa. HoBbte AaHHble,
crreAoBarerlbxo. noATBepxAator xocMoJIort,tqecxoe o6tscNexue "yHHBepcaJIbHbrx" 160-MHHyrHbtx
ocqunnguHfi , BbtABl{Hyroe aBTopaMH HecxoJlbxo JIer Ha3aA.

THE 160-MINUTE OSCILLA'IIONS OF SOME EXTRAGALACTIC OBJECTS,by V.A. Kotov
andV.M. Lyuty. An addirional analysis of the UBV-photometric and X-ray data on rapid variability of acdve

galacric nuclei (ACN) shows that there is a statistically significanr (from 2o and 5o level of confidence)
period 160.01 min in several AGN, with average harmonic amplitudg of about 4{o for X-ruys and l4o for
oprical dara. In this respect the most valuahle proved to be the EXOSAT-satellite measurements which showed
the presence of one and lhe same 160-min pcriodicity for NCC 4051, NCC 4151, Mrk 335 and possibly for
NCC 6814 and MCG-6-30-15.

The mosl fascinating is the circumstance that initial phases of this 160-min variability in rhe X-ray fluxes
determined for 5 various AGN are found to be in good coincidcnce with that for the 160-min oscillations of
rhe Sun seen as a star.

Derailed considcrarion of lhe effect shows that 160-min periodicity should be treated as some intrinsic
properry of AGN themsclves. In accordance with this hypothesis, then, one meets with great difficulty that
lhe value of the period (and, perhaps, iniLial X-ray phases for sevoral ACN) appears to be independenr on the

recession velocity of the distant objccts. New data, thcrefore, give ntore credit to cosmological explanarion of
the "universal" 160-min oscillations advancod by the authors scveral ycars ago.

FocyAapcraexHbrR acrpoHoMHqeckHR HHcrl.rryr HM
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Bncgcnuc

Pealrnocru rro6anbHbrx ocqrnJrrugfi CoaHrIa c nepuoAoM oxoro 160- [1,2] He-

AaBHo [oABeprHyra coMHeHI,rn Ha ocHoBe H3MepeHHfi JryqeBofi cKopocrn, Bbtnor-
HeHHbrx na o. TeHepuS r',rero4or"r aroMHofr pesoHaHcHoE cneKrpocKonuu [3]. Oanaxo
pa6ora [4] gacrasar{er orHocHrbc.fl c ocropoxHocrbro K pe3ynbraraM TaKHx H3Me-
peHHrZ e o6racru AnHHHonepHoAHbrx coJrHeqHbrx ocrlrnnfluHri. OAHospert{eHHbre Ha-
6tn6er,vn, Bbr[oJrHeHHbre c npHMeHeHHeM AByx pa3Hbrx pe3oHaHcHbrx qqeeK (c na-
paMH HarpH s H KaJrilfl), noKa3ilJru HarHr{He HeKoppeJrHpoBaHHbIx MexAy AByMfl HHcr-
pyN{eHTaMH n3ueneHxfi c xapaKTepHbrMH BpeMeHaMH = l+4'a. Aaropu [4] cqnraror,
qro H3MepeHH, no JrlaHLlu Harpnr 6oaee qyBcrBHTerbHbI K arMoc$epnrrrta ycnoBnrM,
qeM no JrvlHytr KaJrHfl. Btrptsrt,rl'e gn@QepeHr{lz'anbrofit aruoc$epHofi 3xcrnnxqr,In, a
npHHrIHne, MoxHo yqecrb n)rreM coorBercrByroqei KoppeKuHH cHrHaJIoB cKopocrn
[5, 6]; o{Haxo ]rxa3iHHoe BblIIIe OTC]mCrBHe xOppeJIfllIHH MexAy ABytvt.r HHCrpy-
MeHTaMH yKa3brBaer Ha BoBMoxHoe cHJrbHoe BnHflHr,e HHcrpyMeHTa.rrbHbrx nouex. [Io-
cneAHlre, B cBoro oqepeAb, o6yc.noaaenu neo6xogaMocrbro xecrxor? cra6nnr3aunH
HHCTpyMeHTa, B KOTOpOM "CpaBHHBarOTCr" ABe C[eKTpanbHbte ]rl'1'Hr4bl - JradopaTopHafl
.(n.vntus HarpHfl ytJlr Kary,s) H coJ'rHeqHa.s. Or orHx noMex, no-BHAHMoMy, B 3Ha-
qnrear,uofi uepe cao6OAeH MerOA 4uoSepeHqHaJrbHbrx u3uepeHufi nyqeBofi CKO-
pocrH SorocQepu Colnqa Il, 51, a KoropoM AonnepoBcKnll cAuur QpayuroSepoBofi
nunlltl Coanqa (roqHee; o6urHpHoft r{eHTpanbHofi sonur coJrHeqHoro AHcKa) H3Me-
preTc.fl oTHocHTeJrbHo Tofi xe caMori coJrHeqHofi ltu!1.vlts, Anq KpaeBorl (KonbrleBofi)
SOHbr AHCKa.

Anaaag 14-aernero pr4a 4nQ@epeHr.IHanbHbrx AonnepoBcKnx H3MepeaHfi s Kpuvy
I7l aaer HoBbre AoKagareJrbcrBa co.rrHeqHofi npHpoAu 160-uxnyrHotr nepHoAHr{Hocrn.
Coraacno orHM AaHHbrM, nepuoA paBeH 160-,0093(115), rae qHcro n cxo6xax - craH-
AaprHafl oruradxa nocJrrelHhx 3HaqauIHx uHQp.

CnauHstt',t apryMeHToM B no.rrLi3y peanbHocrH 160--xoae6annfi Coanua flBnJrocb
o6napyxenHe roro xe caMoro, B npeAeJrax oun6xn, nepnoAa B qacrore xpoMo-
c$epHblx BcnbrIUeK na Connqe [8]: nepno.( Po = 160,^0101(11), crarucruLrecKa,
gHaqruocrl40.

B [9] r'tlr coo6ulaJrn o6 o6rrapyxeH]iH nepHo4a 160,-01 B Bapnarlurx 6lecxa .a4ep
HeKoropbrx cefiSeproacKHx r:uraKTHK H KBa3apa 3C ?73 no AaHHbrM vnoroaernefi
UBV-Qorouerprr. Hau6oaee nopa3HTenbHo, r{ro raxofi xe nepHoAnqecxr.lfi aQQexr
HafiAeH H B AaHHbrx o peHTreHoBcxofi nepeMeHHocrH aKTHBHbrx qAep ranaxrnx (Afl-).

Taxofi "noBceMecTnu[i" xapaxTep nepHoAa P0 MHorr4Mr.r acrpoQxsr4KaMH BocnpH-
HuMaerc.s KaK AoKasareJrbcrBo roro, qro eQQexr HMeer MecrHyrc - 3eMHyK) (nanp.,
reo$H3Hqecxyn Hnr.t apreQaxruyp, H3-3a MeroAa o6pa6orxn AaHHbrx) HJrH coJrHeqHyro
npHpoAy. Euaa ou4anH)rra H aJrbrepHarHBHaq rHnore3{I - o KocMorrorHqecxoM npo-
HcxoxAeHHu 160'-ocqu tns:]gfr t9, 1 01.

3Aecl c ror{KH gpeHnfl o6orx npeAnonoxeHnfr - o MecrHoM HJIH KocMo.[o-
rHqecKoM npoHcxox.qeHHH nepHo Aa Po - aHanH3HpyloTcr{ HoBbre AaHHbre o 6ucrpofi
nepeMeHHocru Afll-.

I-onopa o nepeMeHHocrn cefiQeproBcxr4x raJraKTHK, Mbr BctoAy noApa3yMeBaeM Hx
aKTHBHbre rgpa. Mor,,leHTbr BpeMeHH Bcex Ha6nroAeH}4}l npHBeAeHbr x Coanqy; HyJreBa,
@asa - npr cBeprxe H3MepeHultr c nepnoAor,r P6 = 160,.0101 - BctoAy coorBercrByer
MoMeHry UT 00i00-, 1.1.1974 r. IIpu o6pa6orxe onrnqecKHx H peHrreHoBcxHx AaHHbrx
MeAJreHHbIe rpeHAbI y!.anenrcb c noMorqbro napa6oa 2-ro nopa4xa. B pnge cryqaeB,
Hanp., AJIS AaHHbIx aa6tn4eauh 3a oAHy Hoqb - aHanH3HpoBaJrHcb orKJroHeHHs or
cpeAHero lpoBHfl; nogpo6nee o MeToAe o6pa6orxn cu. [9].
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1.. CefiSeproBcKafl rarlaKrlrKa NGC 4L51

Ilepa5rura 6uran npoanannsHpoBaHbr MHoroJlernne SoroaaeKTpHqecKHe Ha6l}oA,e.-

nn, u sunnrpe u ngpa cefiseproncKofr l-a.raKruxu NGC 4151 t91, scero N = 290

OTAeJrbHbrx HsMepeHHIZ sa 1968-1986 r'r. OHx nOxaSarrv HaJltr.tr'te [epHO,ttn P =
=160,.0099(t5) co cpeAHefi rapMoHHqecKoltr aMnrxr!Aoit A6 = 0,014(t4) sB. BerluqI4Hbl

H ypOBHeM cTaTHCTHqeCKOIi 3HaqI4MOCrH 3,8O*, Po-nepHOAHqHOCrb 6lua 3areM

noATBepxAeHa aHaJrH3oM AaHHbtx peHrreHoBcKHx cnyTHHxOa Apnslu-5 H EXOSAT g

AnanasoHe 3HeprHE 2-10 n 0,04-2,0 KaB coorBercrBeHHo, cv. [9].

B tlll ony6JrHXoBaHH HoBbre AaHHbre o nepeMeHHocrx NGC4l51 a o6aacrr enep-

rufr Z-10 xaB. HstuepeHnr{ cAenaHH Ha cn}i"rHnxe EXOSAT l9 u ZZ.lZ.l984r. n Z.l.
1985 r. - Bcero rpH HenpepbrBHbrx ganHcH cyMMapHor? AnHTeJrbHocrbro oKoJlo ?4,5q.
3rn Aanntre HaMH 6urnn o6reAr.HeHbr c 3anncblo AJlhreJlbHocrbo oKoJIo 5,8 q,

nonyr{eHHoft roxe na EXOSATe, 11.7. 1983 r. B o6nacrn 3HeprHtr 0,04-2,0 xoB [12] n

paccMorpeHHofi HaMH paHee [9]. Bce qerHpe sanHc]t HMeIor o6qylo AJIHTeJIbHocrb

oKoJro 30,3 q; cyMMapHoe qHclo orAenbHbrx H3MepeHHtr peHTreHoBcxoro notoxa N =

=174, cpeAaeKBa,(parHqHoe 3HaqeH14e noryqeHHoro BpeMeHHOro pa4a (nocJre vcKtlto-
qeHns MeA.IIeHHbrx rpeHAoB) A = 0,160 3s. neafi'{r'*rrt.

Pelyarrar cBeprKH c nepHoAoM Ps noKa3aH Ha pHc. l, 6, rI.e BHAHM 6oree nlr
MeHee cHHycoHAanbHyK) BorHy c rapMoHuqecKol? aMnrHTyAoh A1,= 0,M0+ 0,014 ss.

B€JrHeHHbr; Qasa uaxcnMyMa cl4HycoH,(bt {p6 = 0,43 t 0,06. Aaq cpaBHeHH.s Ha pHc. l, a

npHBeAeHa aHanoruqHaflKpvBas, flocrpoeHHas s [9] rro AaHHbrM cnyrHxxa Apr:ru-S .

3a 1975-1977 rr. (N = 219, L=0,32 38. BeJIHqHHbt): 46 = 0,070 + 0,035 ss. Be/lHtlHHbl,

gn= 0,42 + 0,08. Qaga u aMnrtrTyAbt AByx KpHBblx, TaKHM O6pa3oM, COB[aAaPr B npe-

Aenax oun6ox.
Ha prac. 2, a noxaaana cpeAH.fl, peHrreHoBcnan t<prBar. NGC 4151, noryqeHHar{ no

yKa3aHHbrM Bbrrre,qaHHbrM AByx cnyrHllxoB - Apnall-S [13] u EXOSAT (o6rqnfi

AHaIIasoH oHeprgIA 0,04-10 xaB, N=393, L=0,214 38. BeJIHt{HHbl): /6=0,030+0,013
38. BerHqHHbl, 9l = 0'43 + 0,07.

Ha pnc. ?, 6 nputeg,eHa onruqecKa-c kpnBa.fl 3a 1968-1986 rr. coraacHo [9] (Qnnbrp
LI; N = 290, L = 0,084 sB. BerIEr{HHbt)2 11, = 0,014(t4) sB. BeJI., Qaaa Qr, = 0,51 + 0,05.

B 1987-1988 rr. rpynna aBropoB [14] npooeaa cepHro HenpepbrBHblx (B reLIeHHe

Hor{H) QorosaexrpnqecKnx n3MepeHHfi 6lecxa qapa NGC 4l5l ans H3yI{eHHfl 6uIcr-
pofi nepeMeHHocrH a Qrlurpe V.l4t 13 Hoqefi 5 He noKa3aru KaKofi-Jtn6o nepe-
MeHHocrH, flpeBocxoAr{rqefi ouIudKr.r neuepeHufi. OAuaxo rpH HoqH noKa3rutH cHrtbHylo
nepeMeHHocrb Ha rxxare BpeMeHH ,< 1 u u nHKoBofi aMnnxryAolP. ag = 0,1 ss. se-
JrHqrnHbr. Hauepenna, orHocqulrecf K 3THM TpeM HoqaM c cunbHofi nepeMeHHocrbro,
Mbr noABepr ru AeT ar.blroMy paccMoTpeHlrlo.

3rn na6lp,qeHnr BHnoJrHeHbr rpeMq pa3HbtMH rpynnaMl.r Ha6nnAarenefi 3-4.? n

?3-24.3. 1987 r. n 20-21.4.1988 r., B cyMMe oKorlo l?,4 q Ha6rrcAeHufi (N = 93, A =

=0,022 38. BeJrHqHHu). Pesyaurar cBeprKH c nepHoAoM Ps noKa3aH Ha pHc. 2, e,A1r=

=0,008 (13) sg. BeJrHr{HHH, en= 0,66 t 0,07, 3HaqHMocrb BoJIIibr = 2,56 (KpHTepHtr

',1 Znbo=2,5,rAeA - nnxosafl aMnnlrryAa, oo - cpeAHqc oundxa roqxn Ha cpeAHeli

KpHBofi).
Bce rpn KpHBbre Ha puc. ? uwean 6oaee HJTH MeHee uIHpoKHfi MaKcHMyM r y:xttfi,

cHJrbHo BbrpaxeHr{brfi r'runuuyrr,r. 6onee roro, 0a3H HerapMoHHqecKux MHHHMyMoB

6.necxa (g-iJ s npeAenax ourr6oK coBnaAaror, cM. Taxxe ra6a. 1; He6onbtxne cABHTH

BooAy rMeerc.s BBHAy HopManbnoe pacnpeAenenne.
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Ta6arqa 1

[apauerpu cpeArxx xpnrbrx NGC 4151

1975-1985 393 0,214 0,030(13) 0,43Q)PeHTreHoBcxoe
H3JryqeHHe
ox.nsrp U
oHnbrp Y

Cyl!!MapHae
xprnan*

1968-1986 290 0,084
1987-1988 93 0,022
l%8-1988 776 0,084

0,014(4)
0,009(3)
0,015(4)

0,5 l (5)

0,66Q)
0,50(4)

0,0q7)

0,03(9)
0,14(r2)
0,04(7)

*[Ipx nuuuc.neHHH c]rMMapHoR kpHBofi cpeAHexBaAparHqHHe 3HaqeHHs A BpeMeHHblx nocJreAoBareJrb-

Hocrefi "peHrrex' x "tpx.rlrp V* npxso4x.nrcr x lxaqexxn A pqAa "Oxnbrp U'. fleptoA 160,u0101.
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sas g-;, MexAy rpeMr xpHBbtMH Mor)rr HMerb cayuafinufi xapaKTep, nau rroryr 6urt
cB.c&rHbr, Hanp., c o6ulupr ypoBHeM aKTHBHocTH !{,(pn: B 1987-1988 rr. cpeAHHfr 6aecx
rapa NGC 4151 n Sunrrpe U 6utr noqrn Ha BerHqHHy HHxe, qer'a s 1968-1983 rr.

Bce rpn apeueHHrle nocneAoBareJrbHocrH ("peHrreH", "Srasrp U" x "sraurp V")
6rrln gareu cBeAeHH B oAHH o6unft nperrennofi pffA, npuqeM 3Har{eHH.E A peHr-
reHoBcKoro ps4a H V-psga npHBoAHJrHcb x 3HaqeHun A, U-pnga. Pesyanrnpyrcqaq
r(pHBaJd AJrfl nepHo[a Po [oKa3:lHa Ha pHc. 3, a; ee napaMeTpbt npHBeAeHH B no-
cneAHeM croa6qe ra6t. l.3Haqnvocru xpreoft, onpeAeJreHHa, no KpHrepnr{Zebr,
cocraBJl.Eer npxMepHo 2,8o; no Kpxrepnlo "{7,qobo(oa - oury6xa aunturygtr A1,1

3HaqHMocrb = 4,6o.

2. Mrk 335 x xnarap 3C 273

CefiSeproacxas, l-ro rHna, raJraxrrxa Mrk 335 Na6npaaJracb Ha EXOSATe 2l-
22.7.1985 r. oAHoBpeMeHHo B AByx gHepreruqecKr,rx AHana3oHax: 2-6 u o,l-2, xeB, -c BpeMeHeM HHTerpHpoBanns, l0 MHH H AnHTeJIbHocrbp HenpepbtBHbrx H3MepeHHri
oKoJro 20 q [15]. Konnr 3anHcerl npHBeAeHH Ha prc. 4.llpu o6pa6orxe arHx H3MepeHHra
6rrao ncxaloqeHo ToJrbKo oAHo (HyneBoe), cnnbHo orKJroHrloqeecfl or cpeAHero
)rpoBHt,3HaqeHHe, orMeqeHHoe 3Be3Aoqxofi. IIynxrnpHHMH JruHHrMn noxasaHH na-
pa6oau, annpoKcHMHpylot{He MeAJreHHbre rpeHAbr H Bbtr{HcreHHue MHK. B o6aacrr
nepeHaJroxeHH.fl AByx napa6ol (pHc. 4, 6) auqucasarcb cpeAHHe 3HaqeHHlr OCTaTKOB
"HsMepeHHr Mr.HyC napa6oaa". BpevenHofi xoA orHocHre.rrlnux sayxryaqrfi 6 peHr-
reHoBcKoro noroKa nocne Qnllrpaqur rpeHAoB H ycpeAHeHHy-nO AB)rM AHana3OHaM
sneprnfi [oKa3irH Ha pHc. 5. crpeaxaMH yKa3aHbr MOMeHTH SKCTpeMyMOB, COOT-
BercrB)ruoulHe cpeAHertr xpuaoft 6aecxa (pnc. 3, 6) Ans nepHoAa ps. Bn4no, uro
pacnpeAeneHHe BapHarrufi 6onee HnH MeHee xopouo cornacyerc.s c 5-6 MaKcH-
MYMAMH H 4_5 MHHHMYMAMTT, O6OSHA'ICHHbIMH CTPENXAMH, T,E:, B CPEAHCM, NPHMEPHO
c 10 sxcrpeu)MaMx ns [15].

cnexrp MorrlHocrr, BHqHc.rreHHufi npauurrr @ypre-npeo6pasonaHneM AaHHbrx, npH-
BeAeHHbrx Ha pHc. 5, noxaeaH Ha pHc. 6. ypoeent 3HaqHMocrH 3o onpe4el'.rl,cflVle-
TOAOM, H3JlOxeHHb['{ a [16]. OAnn ns qerHpex nHKoB, npeBocxoArtqHx )rpoBeHb 3Ha-
t{HMocrH 3o, oreeqaer nep[oAy 162^ + 4^.

Pesylurar cBepKH OTHOCHTeJrbnrrx QayrcryarrHfr 6 c nepno40r,,r p9 nor(a3aH Ha
puc. 3, 6,N =234, L= 77,2Vo, An= 4,5 + l,4Vo, ga = 0,55 + 0,05, gmin = O,O2 + 0,12.
Kpnrepr fr sHaqH Mo crH rlU / a o = 2,8, xp ut ep4n .,[iA 

h/ 6 h = 4,5.
flar epanneHl, c KpHBbu'ru NGC 4l5l u Mrk 335 Ha pxc. 3, a uoxasaHa cpeAH.s.fl sa

1968-1986 rr. xpHBa' oflTur.recKofi, a Qraurpe B, nepeueHHocrH KBasirpa 3c ?73
coulacHo fi7\ N = 340, A = 0,037 sB. BeJTHqHH:"l , A1,= 0,015(14) sB. BerHr{HHH, gt=
= 0,08 + 0,M, gmin = 0,52 + 0,07. 3navuuocrb nepHoAnqHocrn no AByM yKa3iIHHbrM
BblIUe KpHTepHrM cocraBJr.fler 4,6o 

- 5,3o.

3. NGC 4051

PeHrreHoeckoe HsJryqeHHe ceEtpeproscxolZ rajraKTnr(H NGC 4051 H3MeprJrocb Ha
EXOSATe 3-5. 12.1g8s r. HenpepbrBHo B reqeH,e oKono 2,4 cyt. n gnanasbne
0,05-2 xsB [18]. Msr no4seprJru 3TH AaHHbre raKoMy xe aHanHsy, :xaK A AaHHbre o
nepeMeHHocrr Mrk 335: r',re4aeHnufi rpen4 erarrponaac.c c noMorqbr,o norHHoMoB
BTOPOTO NOPflAKA, OTHOCHTEJIbHbIE PA3HOCTH "I,I3MEPCHHq MHHYC TPEHA" (N = I97)
noABepraJrHcb nprMoMy @ypue-npeo6pasonaHro H MeroAy HaJlOxeHHbrx 3nox.
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Pt|C. t. KpxBHe r|lMeHeHrt peHTreHoBCKoro noToxa M* 335 no AAHHbIM x3MepeHHfi Ha cnyTHnxe

EXOSAT 2l-22.7.19E5 r. D ArarrasoHax 3neprnn (,,l2-6 x3B (d) 0,1-2 rcB cofracHo ll5l. no ocH opAH'Har -
cxopocrb cr{era I (cM. I l5l rl Texcr)

Cnerrp MotrIHocrl,t, BHqHcreHHbIfi c EaroM no r.Iacrore Av = 0,55 MKfq, nora3aH Ha

pltg.7, rAe MaKCHManbHbIfi nHK, c ypOBHeM 3HaqHMOCTH 3,3O, COOrseTCTByer nepHOAy

161,.6 t l,,,tS..IlocrOrepnOcTb BCex ApyrHx nHKoB 3HaqrTeJIbHo HHxe, noCKOnbKy

AIJI HHx BepOgTHOCTb p CnyqafiHqrg nOTBJIeHUq Ha.qO )MHOxaTb Ha qHCIO Hega-

BHcHMHX r.racTOTHbIx hHTepBanoB m * L00. B c.nyuae nHKa = 160t neporrHocTb p He

HaAO yBenHqHBarb B m pa3, raK KaK r{acrora Vo = P I *4""o a priori: npoBeprercfl

rrnoTesa, ecTL rIH y O6beKTa nepnoAHr{HocTb Ha qacToTe = V0. H ecnH ecTb, TO xaKOBa

ee SHar{HMocTbp.
K arnu AaHHHM 6uIH Ao6asIeHH r3MepeHut, BHnOJIHeHHHe Ha EXOSATe (0,05:

2 xsB) paHbre, 8-9.4.1984 r., B reqeHHe oKoJIo 8,5 q Il9l. O6qac cpeAH.flrl KpuB,as AItfl
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Pxc. E. Cpe4x ss :xpllae H3MeHeHH.s peHTreHoBcxoro noroka NGC 4051 (AaHHHe cnJrrHHka EXOSAT;

0,05-2 x3B, 1984-1965 rr', N= 2281-(at;NGC 6814 (EXOSAT, 2-6 k3B, 1983-1985 rr" N= 63tl tdt;

MCG-6_30_15 (EXOSAT, 0,1-6 xoB, N = 107;20.7. 1984 r.) (B)

repHoAa Ps noxasaHa Ha puc. 8, a: N = 228, A, = 23,3Vo, An = 9,4 + 1,8x, gl = 0,30 +
0,M, g.in = 0,82 + 0,23.

Onrnqecxas KpBBa.q, He noxa3:IHHafl 3Aecb, 6rraa nocrpoeHa no rsuepennru B.M.
,Ilnroro, BbtnoJIHeHHrrM e 1975-1987 rr., H AaHHbrM ItCnnanucxoi o6cepaaropran [20] n

$xasrpe U (N = 128: A, = 5,6Vo). Kpnaar oxa3anacb noqrH n nporneoease c
peHrreHoBcxofi, no MaJ,ro 3HaqHv'ofi: A6 = 0,66 !0,53Vo,9d= 0,73 t 0,13; 3HaLruMocrb
* 2o.

4. NGC 6814 n MCG-6-30-15

CefiSeproacKa.E raJraKrHxa NGC 6814 (rran 1) na6lrcAaaacb Ha EXOSATe s 1983-

1985 rr. [21]; 6slno noJlyqeHo n.flTb HenpepblBHblx, c BpeMeHeM HHTerpHpoBaHhq

5 vuH, cepufr 3anugefr AnnreJrbHocruro 6,2 q (4.9.1983 f.),6,0 q (2. 11.1983 r.),7,5 q

(31.5-1.6.1984 r.), 6,3 .r (13-14. 10.1984 r.) H ?8'4 q (16-17. 10.1985 r')' Cyt'ltuapnoe

BpeMt Ha6nnAeHHfi 54,4 q. B AHana3OHe 3HeprHIZ 2-6 xsB noroK 3HaqHTeJ'lbHo

Blpr,Hpyer c xapaxrepHbtMH BpeMeHaMH -< 1000 c. ABropbI [21] oruetralor HaJIHqHe

n"pnoAr.rrOCTH = 12200 C peHTreHOBcKHx BcnJIeCKOB BO BpeMfl ntrofr, nar6Onee
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npoAonxHTenbHofi 3anHcH, H HaInqHe HHOfAa XBa3HnepHOAr4qeCKHx OCr{HnnrrIHr? c
xapaKrepHbrM BpeMeHeM = 3000 c.

B cnexrpe MoIIIHocrI,t, BbrqncJreHHov s [21] gna nau6onee AJrhrerbnori sanrcu
(28,4 tt), OCHOBHbIe nHKH coorBe'rcrByEr nepHoAy = 12200 c H ero o6epronau; avn-
illaryr,a Ar,fl nepuoIa 160^ He npeBocxoAnr ypoBH.fl rrryMoB.

Mu npoanaJIHsIrpoBaJIH Bce n.rrb 3anr4cefi [21], noayveHHbrx B AnanagoHe 3Heprufi
2-6 xaB. .Illx nepnux qerbrpex MeAneHHbre rpeHlqbr yAanflmtcb c noMorrlbto norrr-
HoMoB 2-ro nope4ra, Arfl ncrofi 3anrcH aHaJrH3rpoBaJrrcb or(JroHeHu.fl or cpeAHero
ypoBHfl. Petyalrar cBeprxr,r c nepHoAoMP6 3Hae€HHfi 6 4le ecex nflrH 3anHcefi (N=
=631, A --26,'i,Vo) noKasaH Ha pHc. 8,6,A1=1,7 !1,77o,<Ss=0,62!S16,g.,n = 0,11+
+0'12' crarxcruqecKafl 3HaquMocrb ssserra HH3Kifl: Kpr,repliit .,1 zebr= 2,2; xpn-
repuit'lT,q^lo^= 1,4;no KpHrepHp y2 saaunwocrb cocraBJrfler = 1,4o. pesyalrar
cyulecrBeHHo He H3MeHrerc.fl, ecnH na n.arofi 3anHcH "slr.{ecro" nepuoAHqHoctt p, =
= 12200 c (oro, B cBon oqepeAb, Moxer 6brrr csqsauo c reM o6crosrealcruor, uio
nepxo4Pl KpareH P6: 5Ps - 4P i.

PeHrreHoscKoe H3nyqeHne cefiSeproBckofi raraKrvlKlt l-ro rnna MCG-6-30-15
perncrpnpoBaJrocb EXOSAToT,a l?Zl?0.Z.lgg4 r. nenpepbrBHo B reqeHHe g v, npnueu
oAHOBpeMeHHO B AByx SHeprerHr.recKHx AHanasoHax: 2*6 u 0,1-1,5 xoB. o6e KpHBbre
peHTreHoBCKOrO nOTOKa noKa3aJrH nepeMeHHOCTb C xapaKTepHbrMH BpeMeHaMH I -3 q
H aMnJrHTyAOr? Ao 40-50X. cpeAnqs KpHBafl c nepHoAoM pe, nocrpoeHHa, HaMH nO
srnu Ha6apAeHHflM (B cpeAHeM Atn o6oux AHa[a3oHoB oHeprHfi) noKa3ar{a rrapuc.8, a, N =107, A,=22,2o/o; An=9,4 X 6,5V0, en =0,4g -r o,li; e-r= 0,0g IO,ii;
SopvaauHa"fl 3HaqrMocrs sorrHrr =3o.

5. Arra.nur Qar
PenrrenoacKoe H3nyqenne Afl- Bo3Hrxaer s o6aacrn, 6oaee 6aHsxof K rpaBg-

TaIIHoHHoMy paAHycy (qepHotr 4urpu?), qer'r o6aacrb onrrqecKoro lr3nyqeHn.a. Ecre-
crBeHHO nOSTOMy, r{TO xapaKTepHoe BpeM, peHTreHoBCKOfi nepeMeHHoCTU O6uqxO
Ha noptAoK MeHbIIIe, qeM AJr.q Onrr.qecKoro H3nyqeHH s. Ecan npHpoAa Pe-OCqaa-
JtflLlufit cBr3:lHa c rIeHTpaJrbHbrM MaccnBnuu o6rexrou (Hanp., qepHor? 4upo[), roBapuaur[ H3nyqeHHfl AoJrxHbl 6rtr1 6o.ree cHrIbHo BbrpaxeHbr B peHTreHoBcKoM
AI4ana3OHe, a cABHr $ar r"rex4y onrxqecxofi H peHTreHosCxofi KpHBHMr,t uoxer 6rrru
6onee HJIH MeHee cayvafiuuur (83-3a crln6Horo pa3rrnqafl pasMepoB HsJryqapulgx
o6aacreft). 3ro coraacyercr c AaHHbrMu, nprBeAeHnbrrar s ra6a. Z-. n cp"aneM Ale
onTI,txH (cM. Tar(xe I9]) Ai = l,3vo, TOrAa KaK B CJryr{ae peHTreHoBcKoro HSJryqeHHr,
HsMepeHHoro Arrfl 5 o6texros, An= 5,6* 1,67o.

oasu 9,6 H gmin AJr.r onrnqecKoro H3nyqeHlrr pac[peAeJreHrr 6oaee HJIH MeHee
cayvafiHo (Sasu n aMnnuryrbr Al Ara NGC 1275, NGC 3516, Mrk 421 n 3c zr3 npu-
BeAeHbr B [9]). Anq peHTTeHOBCKOTO H3nyqeH,.fl, oAHaxO, Qaau 91 l,r oco6enHo gmnr (cM.
ra6a.2) noKasblBaror 3aMerHylo KoHueHrpaugrl r( cpeAHHM sHaqeHHnr"r Ol, = O,+Sl O,OS
H Gn = 0,01 + 0,10. Konqenrpaqna gmin x 3HaqeHrlo (p.in HM€€r eopManbHyto
3Har{HMocrb =3c,u 3To AeJIaer qeaecoo6pa3HbrM nocrponrr o6qyn peHrreHoBcKyro
KpHByro 4at 5 o6texroB, nepequcJreHHbrx s ra6Jr. Z.

Aaq ororo nflrb BpeMeHHritx pr4oa, orHoc.Errlnxc.E x n.flTn,o6rexrau, 6H.[x cgeAeHrr
B OAHH apeueHuofi prA c o6ulnu qHcJroM H3MepeHHri N = 15g3. IIpn srou nyreM
HOPMHPOBKH CPEAHEKBAAPATHqHbIC 3HAqEHH' A NgrN PqAOB ITPIIBOAUNP1,Cb K HEKO-
ropoMy cpeAHeMy, oAHHaxoBoMy Anfl Bcex prAoB, 3Har{eHHD A,=20,gVo, CyuuapHoe
BpeM' nadnoBeuuil, no npn6ansnreauHortr oqeHKe, cocraBnfler oKoJro 250 rr. pe-
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1975-1985 rr., N = 1593) ta) Arc AHooepeHIIHarIbHofi epxocrH CorHr{a (1976-19E7 rr., N = 3lg25l 6tH Ar|,s
qacrorhl xpoMocoepHHx BcnHrek Ha ConHIIe (1947-1980 rr., roJrHoe qHcJro BcrrHuex N = 18877) (B)

Toqxri - cpeAHHe 3HaqeHH, opAHHar B xaxAoM 20-MHHJmHoM @, B\ Hrr. lo-MHHlrrHoM tpasooor.,r
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Ta6auqa 2
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Mrk 335

MCG-6-30-15

0,7 r 0,5

9,4 + 1,8

1,5 + 0,5

2,8 + 1,2

1,7 t t,7

4,5 + 1,4

s,qi o,s

0,73(13)

0,30(4)

0,57(5)

0,43(7)

0,62(16)

o,ss<sl

0,48(12)

0,19(25)

0,82Q3)

0,08(10)

0,m0)

0,1 l (12)

o,i<rzl

0p8(13

=1,3o
= 3,30

*4c
= 3,5a

= 1,8o

=3o

;
llpnveqaHH€:B€pxHEgcrpoqxa-ArronrxqeckHxAaHHbrx,HHxHs.s-AnrpeHTreHoBcxHx.
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Ta6
Ilapaucrpsr cpcAtrHx xpxnsrx (5

n H qa 3

pcrrrrctroBcxrx HcrorIrIHKoB x Co.nnqc)

nerb Aflr 1975-1985 1593 3,0 + 0,8 0'45 + 0,05 0,33 + 0,i 0,03 + 0'06

corHqe 1976-1987 31925 * 4.rc4 0,33 + 0,03 0,37 + 0,09 0,83 + 0,08

(spxocTb)

Conuqe 1947-lg8} 18877 2,9 + 1,9 0,26 + 0,11 0'31 + 0,07 0,91 10,07

(BCNbl1IIKA)

npHMeqaHue.A,sConHrIarapMoHHqecKagaMtlrlHTyAazllcooraercrByeToqeHkeBapHaqHH
onTHqeckori cBeTHMocTH 3BesAbl I23l,9max - HeiapMoHllqecKaq ("nHkoBa'") Qa3a MakcHMyMa CpeaHeff

xpHBoft (ra6JI. 3).

3yJrrrTtT HaJIOxertHt SnOx C nepHOAOM Pg nOKn3iH Ha pHC. 9, az A1= 3,0 t 0,87o, Q|=

=0,45 + 0,05, rp*in = 0,03 + 0,06. ECln 6u nepHOAI'tr{HOcrb Ps B paccMarpnBaeMblx

AaHHbtx 6TCyICTBOBaJIa, rO O6uIHfi BpeMeHHofi pflA Anfl, ntrH pa3Hblx O6beKToB, Ha-

6arcAasu1axct K TOMy xe B pagHHe roAbl (Ha npoTrxeHn6 lZ ner c 1975 r. no 1985 r'),

He AOJIXeH n6Ka3btBaTb CKOnbKO-HH6yAu aHa.IrMOfi P,-BO1HbL Ha AeIe MbI BHAH1y1

oqeHb c6nb6br6 oqqeKr (cM. p5c. 9, a): xpurepgg 3HaqHMo qu AlOs$ = 4,0, fi, A/C 1=

= 5,1; no KpHrepHIo rC2 AocroBepHocrb = 3,9o.-iro 
pr". S, di s niuseae6H cpeAr16e 3a MHoro JIer KpHBHe Colnqa: RUA 6 - AJtfl

Ar.r$OepenquanbHofi (rleHrp-Kpatr) ,{p1ocrH $oroc$ep6 coIJIacHo 1231, A5 = (1,7 t
10,2) ' 10-s (ornocnreJlbHo eA'), 9r' = 0,33 + 0'03; BHA B - Aila qaerorbl xpo-
MocQepHblx BcrrbrrrreK Ha ConHrIe [8]. Mu BT4AHM corBercrBl,le rpex KpHBblx ro 0a3e
(ra6n.3).

6. Apryuenrbt 3a x rIPorHB

CeftqaC sBJIfleTCfl O6qenprxrTblM, .ITO peHTTeHOBCKOe H3nyqeHHe Afll- reHepl'l-

pyeTg, HenOcpeAcTBeHHO .6AruS, qeHTpanbHOrO CBepxMaCCHBHOTo O6nexra' Als
pa3MepOB HCTOqHHKa pasHble aBTopbl n6nyqu71r1 CxoAHble MexAy CO6Ofi OIIeHKll,

L"rrorirrr"re Ha Ha6nIoAaeIuoF uIKaJIe 6ucrpofi peHrreHoBcxof nepeMeHHoCrH: R - 3 '

.(totr- 101a) cl,r (cM., Hanp., [13]). CoorsercrByu{ee rpaHcnoprHoe BpeMfl cBera (B

ceKyHAax)

"-Rlr-103+Iff,
qro.ro noptAKy BeJII{qHHbI 6aHsxo K o6cyxAaeMoMy nepHOAy Po = 104 C'

OC6OsHHI\,IL1 aprylvreHTaMu npoTHBHI,tKOR HAeH O l60n-OCUHJIJIflUHflx COAnqa H Aflf
J{BJrErOrCr: (a) 6lugocru nepnoAa x l/9 cpe4necoIHeqHHx cyToK H (6) nOreHIIHaJIbHoe

r,Jrytsrlue 3eMHofi arMoc$epH Ha H3MepeHHJ{ MaJIOaMnJIHryAHblx Qayxryaqrfi cae-

TOBOTO ITOTOKa H AonnepoBcKofi cKopocrH'
B Cnyqae Ha3eMHbIX Orrrn,r""*r* na6lp,qeHutr Afll-, sHnOAHeHHbIx B TeqeHHe MHO-

rHx JIef, aprlryeHT "a" HeCOCTOTTSJIeH nO TOfi, Ha[pnMep, npHq[He, r{TO BC.sKUe ap-

TeOaKTbt, CBfl3aHHble C C)rrOqHbIM BpalIIeHHeM 3elrar, Moryr npHBOAHTb K JIoxHOfi

repHoAlrqHotru f] = 159,56, AeBsTOItr rapMoHHKe cHAepHqecKHx cyToK,

cHJrbHo orrHqaloqefics or neplroAa P0 160,01, 6rHgxoro K g-fi qacrh cHHoAl4qecKl'lx

CyroK. Anq peHTreHOBcKHx Ha6nlOAeHHfi Ha cnyTHHKax apryMeHr "a", eCTecTBeHHO,

BOO6Ug He AOnxeH npHHHMaTbCr{ BO BHHMaHHe, nOCKOnbKy C1}1THHKH Bpau{aIOTC'{ C

nepHOAaMH, He KpaTHHMH C)rrKaM. PesynbTarbl 3THx Ha6naAeHHF AenaIoT 6e3o-
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Pcxrrcxoncx[e o6'r,cKTr,r, na6.nroqanruficcq Ha EXOSAT

NGC 4O5I

NGC 4151

NGC 6814

Mrk 335

MCG-6-30-15
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0,1-2
2-4

c,1-1,5
2-4

0,25
1,6

n
l6
1,4

0,1I
0,22
0,06

2,3

4.1041

-7.rc42
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4.t042
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tl8,191

t1l,12l

121l

t15l

t22)

CHOBaTeJIbHbIMH Ll CCbIJIKH Ha E.ruflHre 3eMHOfi aTMocoepbr (6Oaee nOgpo6xOe O6-
cyxAeHne cM. B [17]).

EecnoxoficrBo Moxer BbrsBarb, KoHer{Ho, coBnaAeHne Sas penrrenoBcKHx xpnnr*
Anfl nflTA paSrHr{Hbrx o6texros H, cBepx roro, - Hx coBnaAenne c $arofi coanqa
(pnc. 9). 3ro uoxer roBopr.Tb o MecrHoM nponcxoxAeHrn P0-nep[oAr,rr{Hocru, na6-
npAaeMori B peHTreHoBcKnx AaHHbrx cn)rrHnKon Apnsau-S n EXOSAT. npexAe Bcero,
peqb Moxer rorAa HATn o BlHaHHu Coanua, HanpHMep, a0OeKT or xecrKoro con-
HeqHoro H3nlnlgssq Bo BpeMr BcnbrrleK, a raKxe AeficrBHe BbrcoKo3HeprerHqHbrx
qacrHq or Colnqa: noroxn r{acrurl B npHHrIHne, Mor)rr BJrH.arb Ha AereKTopH peHT-
reHoBckoro H3nyqeHnr. TorAa, nocKonbxy lG0u-nepnoAr{qHocrb npr{c)rrcrByer B
qacToTe BcnbrrueK Ha conHue, norBJreHHe TaKoro xe nepHoAa MoxHo oXHAaTb H B
peHTreHoBcKHx AaHHbrx, npr,tqeM e Qase c nepHoAHr{Hocrblo Coanqa. Coana4eHre i!as,
TaKHM o6pasou, Moxer paccMarpHBarbc.c xaK cB}4AereJrbcrBo MecrHorl, oKono-
conHer{Hofi, nphpoAbr nepnoAa P6 n napnaq[cx peHrreHoBcxoro na.ryuenur Afl-.

OAnaxo BHHMareJrbHoe paccMorpeHne pa6or no aHannsy AaHHbrx cn)rrHrKa
EXOSAT noKa3brBaer, rrro n3MepeHH, cAerraHH c 6o.nburor rularenbHocrbro, npaK-
THqecKH r,tcKnnr{apqetr Bo3MyrqeHn.fl noroKaMn r{acrxrl or Coanqa. B page cnyqaeB,
KpoMe roro,\BHnorHeHbI KoHTporrbHHe nadnrcAeunq 4an o6rexroB, He noKa3brBaprrlHx
cKoJlbKO-HHdyAr ear'lerHofi peHTreHoBcKofi n€peMeHHocru. H, HaKoHerr, cHcreMa-
THqecKH npoBoAHnacb perl4crpaqn.a SoHa, qro raKxe HcKJiloqaer no6oqHbre arp@exrrr.
Bce rplmnu aBropoB pa6or no aHann3y AaHHbrx ExosAT y6ex4enu, vro 6ucrpaa
peHTreHoBCKafl nepeMeHHocrb - peanbHoe flBJreHHe, npHc)rqee caunu Afl-.

Paccuorpnu radn. 4, tAe Ailfl scex 5 peHTreHoBcxrx o6rexroB Ha ocHoBe
aHanHsHpyeMbrx HaMr,r Ha6apAenrfi EXOSAT rrpnBe,{€Hbr: I - npu6ttn3HreJrbHa,
oqeHKa cpeAHefi CKOpOCTH Cqera, L, - penrreHos6xaa cBerrMocrb. Bu4no, rrro B To
BpeM.n KaK aMnJrHTyAa AnAJu BCex O6lexros npHMepHo oAHoro nopflAxa $a6t. ?, -or I ,7 ao 9,42 , - To cpeAHHe H3MepqeMbre peHTreHoBcKne noroxu orJrlqarclrc, 6oaee .

qeM Ha ABa noprAKal EcnH 6u sQsexr 6ua o6ycaoBJreH aKrHBHOCrbp cOrrqa, ro
nan6oarune oTHocIlTeJIbHHe aMnJrnTy$u AlperucrpHpoBarEcb 6u y ncrouH[KoB c
Har,rMeHbrrreft cpe4Hefi cKopocrbp cqera I.Ha Aeneraxa, xoppenrrrn.fl orc)rrcrByer, H
3To oAHoSHar{Ho yxa3blBaer Ha 160n-nepeueHHocrb peHTreHoBcxoro H3r)rqeH[, ca-
t'tux Afl-. CaeAosareabHo, HMeer cMbrcJr cHoBa BepH)rrbc.fl K KocMoJror5qecKog HH-
repnperauau I 604-ocur.t nr,eunn t9, l7l.

li.
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7. 3ararcqenxe

rlepnog oxa3blMercrl B npeAenax oun6ox He gaBxccrqnM or Maccbr o6rexra M, aa-
.npaBJreHhr Ha HcroqHHK, pacCTOCHUfl AO HerO, a raKxe r(pacHoro cMerrleHHfl Z $.e, -or cxopocru yAaner$f,, r,rcrorrH[Ka), crrl. ra6a. s. ,Ilannue aas NGC 1275, NGC 3516,
Mrk42l saHMcrBoBaHbr H3 [9]; 3HaqeHH, nepHoAa p onpe4eaeHbr r)rreM BbrqHcJreHHr{
cneKTpoB MorrtrrocTH.

Oaxr COsnaAeHHs, nepHoAOB Corrqa il yAaJrnw:r{tnxc.fl BHeraraKThr{ecKnx o6texros
npeAJraraercs o6tscnrrb oBoJuoqaoHHbtM H3MeHeHHeM nepHoAa co BpeMeHev [ 1 0],

Po= dPddt - 2. 1trt4.

3ro, a cBoa oqepeAb np,BoAnr x HAee o "Bospacre" nepnoAa p6lis,lrnsxHM K Bo3-
pacry Bcelennofi T - 15. lOe aer.

3a noclegn,e rp, roAa r{Hcro Afr-, s BapHaqHrx H3n)rqeHr,r.fl Koropbrx c pa3-
rnquofi AocroBepHocrblo (or -20 ao - 501 o6napyxeHH l60u-OCqrarnlvtn, 3Ha-
qHreJIbHo Bo3pocno: or oAHoro o6lexra (NGC 4151) e 1986 r. goT o6rexros s 1989 r.
o,{eHu I{eHHbrMH npn aroM oxa3aJrrcb, HecoMHeHHo, H3MepeHH, peHTreHoBcKoro
u3nyqeur fl , BbrnoJrHeHH bre Ha cn yrHn xe EXOSAT.

Buue uu npHBenH apryMeHTbr, roBopj{rrlHe nporHB MecrHof, (oKorocorHer{Horl) HH_
repnperarrun nepnoAa P6. Iloarouy, xaxoBa 6u xn 6rraa ncrunHar npnpoAa "noB-
ceuecrnux" l60n-ocurnnflutpt, 

-.flBJreHHe, 6erycloano, npeAcraBnrer rpyAHo pa3_
pellHM)no SaraAKy Anfl TeopI1.?t, oco6enno BBHAy napaAoKcilJrbHofi He3aBucnruocru
nepHoAa or z. Ilopaxaer n Sasorafl xorepeHrHocrb (cnHQagHocrb) n.ErH Afl- no Es-
MepeHHflM B peHTTeHOBCKOM AHana3oHe r, 60aee Toro, Hx cHHxpoHHOCrb C OCqna_nsttusuvt Co.nnqa (pHc. 9). llonrtrxofi naftrn xoTb Kar(oe-To pa3yMHoe HcroJrKoBaHHe
nRrneTca rHnoresa [9] o nepno4e p6 xax HeKoropor ]ru{HBepcanbnofi apeuennofi
rrrxaJre ("MrpoBbrx qacax ").

Mu npusnareJrbHbr I-. Epanayap4n-pafiuon (Dr. G. Branduardi_Raymont) 3a nro-
6ernoe npeAcraBneHHe AaHHbtx o peHrreHoBcKor nepeMeHHoCru NGC 6gt4 ao n*
ny6anxaqnn, a raKxe 6aanr4apnx c.A. EonAapeHxo, r.tt. Jtnvopenxo u H.r-. cyn4qe sa
noMorrlb a o6pa6orxe Marepnana.

3 xnaropxa,'*r,u' o n,r.,ror,.ll": ; ffi".:"He trapaMcrpr,r o6rcxron

06uexr crl 950,0 6rsso,o Mlt"b t,
Mnx

P, unH 3Har{HMocrb

CorHqe

NGC 1275

NGC 3516

NGC 4051

NGC 415I

NGC 6814

Mrk 335

Mrk 421

3C 273

IVICG-6-30-15

I

oi\6n +41",3 2. 108

1103 +72,8 2.106
12 A) +44,8 8 . 106

l21ll +39,6 2. 108

19 39 -10,4 Z . rc6
00 03 +19,9 td
llOZ +38,5 td
1226 +2,3 2. 1010

13 33 -34,0 2. rc6

0

tuz

4t
t2
t6
26

120

150

790

39

0

0,0178

0,0088

o,w23

0,0033

0,0053

0,0251

0,03

0,1580

0,0078

60

30

4,7 6
3,36

50

1,80

30

2a

3,46

b

160,0101 (1)

160,m94(8)

160,0100(9)

161,6( I,8)

160,0099(5)

?

162(4)

?

160,010s(7)

160?

*Paccto.sxas d onpe4eleHu no xpacHoMy cMeqeH[ro (Anff nocrorxHofi Xa66aa Ho = 60 xu . c-t.Mnx-l )nlrJfln Apy,r,uMH MeroAaMH, cM. [gl.
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Y AK 521.7 1524.33: 530. I 2

CBI{AETEJI6CTBA 160-MIIHyTH6IX KOJIEEAHI{I| EJIECKA
NGC 4I.51 HE OEHAPYXEHbI

B.B. BnproKoB, B.IO. TcPe6nx<

He noATBepxAenu o6cyxAaeMHe B l3-51 yxa3aHns Xa XO.ne6axH, onTHqecxor CBeTHMOCTH 
',Apa

cefioeproBcxofi raraxrHxH NGC 4151 c nepHoAoM 160,01 uxx'

EVIDENCI]S OF 16O.TNiN BRIGHTNESS OSCILLATIONS OF NGC {15I ARE NOT FOUND' bY V'V'

Biryukov, V.Yu. Terebizh. We don't cutfirm ttre conclusion of t3-51 conceming the optical luminosity variations of

Seyfert galaxy NGC 4151 nucleus with a period of 160'01 min'

1. Breqenne

B TeqeHHe HecKoJIbKHx nOCJIeAHHx neT B.A. KorOs H B.M' JIrcrufi Ony6It'lKoBaIH

CepHIO CraTefi Il-51, B KoTopblx npuBoAfllcs aprlpeHThl B nonbsy peaJrr'Hocrl4 160-

MHHyTHOTO nepnOAHqSCKOrO KOne6aHhf pa3.[Ht{Hbtx xapaKTpgpHCTHK COnHI{a, nJIa-

HeT, acTepogAoB, recHbrx ABOfiHblx sBe3A, [epeMeHHbIx..TH1ra RR Lyr H 6 SCt' CerQep-

TOBCKHx TaJIaXTHK H KBa3apgB. AerOput nOlara1gT, qTO ".''yAHBHTeJIbHblfi tpaxr COana-

AeHH.ffnepHoAoB14BbIcoKaqcTaTHCTHr{ecKaflAocToBepHocTb[oJIyqeHHbIxpe3ynbTa-
TOB (> 3,50) no3BoI.flIOT I'OBOphTb o Bo3MOx( HoVl KocMoJIOrqqecKoM npoHcxoxAeHHH

,.yHHBepcanbHb[x,. 160m. -ocIIHnIquHfi, Bpeur cyqec'IBoBaHHfl l60n -

nepHoAa...oKasbrBaeTci paBHbrM -16. 10e IeT, qTO Ae.[aeT 160--OCUraIqIIHlo
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cBHAereneM "poxAeHHq" BceJreHHotr B 3noxy rax Ha3brBaeMoro Eoasuoro B3pbtBa
(ec-rH oH HMeJI Mecro). nepHoA Ps MOx€r npeAcraBn.srb co6ofi HexoTop)no KoHcraHry,
aHanorHqHyp nocro.sHHofi xa66Jra Ho ..." [5]. gro xacaerc.fl npHpoAbr essexra, ro"...TpyAHo H36exarb MbICJIH, qro o6cyxAaeMbre 160-r,lHnyrnbre ocrrrJrJr.flrr6H Moryr6rrru cB-fl3aHbr, Ha[pHMep, c HeKoropbrM HeH3BecrHbrM cBorcrBoM
"BpeMeHl,l 

-npocrpaHcrBa-r.sroreHHq,, t 31.
B t3-5] npeAnaraerc.fl HoBa, KocMorornqecxa-fl MoAeJrb, orJr6r1H ati o-r MoAenH

3fr H urreri Ha -@p r4uaH a.
Hyxno cKa3arb, r{To cpa3y nocJre ony6anxoaanu.s coo6qemnn I7l o Bcr3MoxHbrx

160-vnnyrnrtx xoae6annnx CoaHIra MHorHe HccJre,qoBareln o6paruJrH BHr{MaHr,re Ha
ro o6cro.flreJrbcrBo, .tro 6rrasocrb roqHoro 3HaqeHHfl [epHoAa po = 160,01 prxn x 9_fi
rapMoHHKe c)rroK 3ilcraBJl.aer c oco6ofi TlllareJrbHocrbto Bbr.scHHTb ponb
HCPABHOMEPHOCTH PACIPEACNEHH' MOMEHTOB HA6I}OAEHH' HJIL|, KAK rOBOP'T,
cKBaxHOCTH BpeMeHHOTO pflAa. HaM npeAcTaBnserc_fl, qro o6cyx4aer,aoMy Bonpocy
He yAenuilH AonxHoro BHHMaHH-fl HH Ha3BaHHbre Bbrrrre, HH MHOTHe ApyrHe aBTopbr,
H3yqaBIlHe Bo3MoxHocru 160-r'anHyrHstx xoae6aHrfi. B 3rofi caqsu Mbr npeAnpHHJ{nH
He3iIBHCHMOe HCC.rreAoBaHHe QOrooaexrpHr{ecKHX OrreHoK 6aecxa flApa
ceftQeproncKofi raJIaKTHxn NGC 4151, aaq Koropoli HMerorcq naa6oaee norn",u p"4o,
Ha6an4eHufi cpeAr.t o6cyxAamuHxcfl B [1-5] eHeraraxrHqecKnx o6texros. Anso[peAeJIeHHocrH Mbr cHaqaJra npoaH4JrH3HpoBaJrH Te xe AaHHbre, xoroprre 6lrnxpaccMorpeHH s [4], a 3areM pacuupzJIH eu6opxy, BKJrroqHB B Hee Heony6anxosaHHrre
H 3MepeHH.fl , ArO6esHo np€AocrasaeHHbre Harr.r B.M. .Ihorrrru.

Mat ne o6Hapyxuau yxaeaunh Ha peaJrbHocrb KaKHx-Jra6o nepnogHqecKHx HrrH
KBa3HnepHoAHqecKHx xore6aHni cBeTHMocrH .aApa ranakrr,rxu NGC 4151..{axe ecan
AonycrHTb peaJrbHocrb 160-unnyrnux xoae6aHtafi noroKa BHeraJraKTHr{ecxHx
o6beKToB, To KocMonorHqecKa.s HHrepnpeTarlHfl aroro a$$exra s t3-51 ocHoBaHa Hapr{Ae HeAOpa3yMeHHfi. HaxoHeq, npnao4uuuft a HHx aHaJrH3 He BnorrHe
yAoBJrerBopHTeJreH c MeroAHqecxofi croponrr.

2. ,[auuue Ha6aroqenrfi

Ilocxoarxy Ans HccJreAoBaHH.E cronb Koporr(oro nepHoAa Kar( 160 MHH
Heo6xoAHMbr cBeAeHHr{ o roqHbrx MoMeHTax HalnrcAer,Hl, n.v. ,nnrr,rfi orpaHgqHrc.a
co6craenntlMl'r Ir3MepeHHflMH, BbtnoJrHeHHbrMH B 1968-1g87 rr. paccMarpHBaeMbrfr B
[4] psa BKJInqaer N = 290 QoroanexrpuqecKux orreHox nn4rruofi Be.rraqHHbr mu nppa
TaJTaKTHKH NGC 4151, noryr{eHHbrx c aneprypon 27". Bonpexn npHHrroL{y cpeAH
HCcJIeAoBaTenefi BpeMeHHbrx pflAOB flpaBnry aBTopbt [1-5] ne [pHBOArr sHaqeHH_st{cxoAHbIX OTCqeroB, LITO CHJIbHO OrpaHHqHBaeT BO3MOXHOCTb He3aBHCHMOTO
aHaJIH3a' Kax yxe roBopHnocb, narra 6uar.r npeAocraBnenu neo6xoA6Mbre AaHHbre.Ilocroauxy ona 6y4yr ony6nnxoaaHH s 6JrHxafiuee eperraa, Mbr raKxe BHHyxAeHbr B
HACTO'I{EF 3AMETKE AATb PE3YJIbTATH AHANH3A, HC NPHBO.(' HCXOAHbIX 3HAqEHHII
BpeMeHHoro p'{I.a. Anfl KparKocrr yKasaHH)no coBoKynHocrr 290 orreHoK n Snarrpe U
6y4ertr Ha3brBarb pe4or,a I.

Ilor'ar'*'ao p'.fta I MH paccMorpenH TaKxe coBo*yflHocrb Bcex 35g oqeHox rry,
norryqeHHbrx B.M..Ilnruu s lg6g_19gg rr. (psA II). IIpu aHaJrHse a [4] pag I6rra
cSoprrupoaaH Hs ptAa II or6pacuaaHueM yeAHHeHHbrx na6aroAe nnn i or{eHoK,
3HAqHTEJIbHO OT'HT{ADIIIHXCfi OT CPCAHHX NO AMNJIHTYAC, A TAXXE AO6AEAEHIACN,Tpe3ynbraros Ha6apAeHHtr B TeqeHHe AByx Hoqefi. O6qHN, AJu p.sAoB I x II oxasaarcu267 orcqeros. AHaaH3 AByx prAoB no3Bon,Jr HaM orreHHTb poJrb ceJre*r-r,r,r Hcy6rexruaHux saxropoB, Koropbre MorrH npoflBHrbc.E npn @oprrlnpoBaHHH pegar.

Kax r s 13-51 3Be3AHbre BeJrHqHHbr He nepeBoAi.rJrucb B norox6, a MoMeHTbr
Ha6.rrpAeHaf, npHBeAeHbr x Coauqy.
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3. AIra:rur pxga I

Kpuaaa 6aecxa flApa tataKruxn NGC 4151, cocraB4Bwafl npeuennofi pqA I,

npHBeAeHa Ha pHc. 1.

Bon4y Toro, r{To MoMeHrbr Ha6n}oAeHHfl pac[peAeneHbr no BpeMeHH

HepaBHoMepHo, Mbl I{cnoJlt,3oBanu npr aHaJIH3e xaK KIaCCHT{eCXyn nepHoAorpaMMy
lUycrepa

(0)

r1e li:J - coBoKynHocrb rIeHrpHpoBaHHbIx orcqeroB, rax s LS-cnexrp t6, 8, 91,

creq6arrbH6 npeAHa3Har.IeHHbIfi A:1,fl AHaI|1,1.sa HepaBHoMepHbIx pflAOB. Ouuqne
pe3ynbTaToB oKa3arlocb Hec)n{ecTBeHHbIM, noSTOMy npIiBeAeHbI JIHIIIb

nepuoAorpaMMbl p,AoB, Aono,IHeHHbIe BbIqHcJIeHHeM cneKTpa crBaxHocTH

r.e. rofi xe 0yHKrIH n (D, Ans KoTopofi oTcqerH 3aMeHeHH eAnHHqHblMH. KaK

rr3BecrHo, (cM., Hanp., ll0-13]), Ha6nloAaeMat nepHoAorpaMMa (l) rlBnrerc, cBeprKofi

HCTHHHOTO CneKTpa MOIIIHOCTII H CnqxTpa CKBaXHOCTH, B nepsOu npH6nHxeHHH 3TO

MO>xHO IlHTepnpeTHpOBaTb TaK, KaK egnn 6bI C[eKTp CKBaXHOCTH "Ilen;rsnofl" 3a

KaxAHfi 11OAbeM HCTHHHOTO C[eKTpa, T,e. Ha6npAaeMblfi C[eKTp ng;tyqangt nyreM

pa3MeqeHr,rr qeHTpa (cHMMerpHr{Ho pa3BepHyroro Ha O6naCrb V < 0) cneKrpa

CKBa1HOCTH Ha KaxAbIfi 3aMeTHbIF MaKCHMIir1r HCTHHHOTO CneKTpa It CyMMHpOBaHAfl

Bcex raKrrx rpaoltKoB.
Cnexrp cKBaxHOcTI,l H nepH6AorpaMMa pflAAl Ha HH3KHX qacToTax H B pafioHe g-tr

rapMoHHKH cyroK npeAcraB;eHH Ht pgc. 2 r 3 (uacura6 pHc. ?, 6 u 3,6 orariqaercc s

10 pa3). no onpeAeneHHlo P$) (0) = l; npr V= O,OO?73 IIHXnoB/cyIKl'l BblAeJlerc'

MaKCHM)11a, OTBeqapI{HR TOAHqHOR MOAyJIflIIHH MOMeHTOB Ha6nlOAeHHg' B CneKTpe

cKBaxHocTI,! nMepTc, H Ap)rrHe MaI(cHMyMbI, OTBer{aK}IIlHe MeHee BbIpaxeHHbIM

HCKyCCTBeHHbIM IIH1JIHqHOCTSM. IIOCxOllxy p51A OTCqeTOB qeHTpI'lpOBaH, MH HMeeM

Pfl(0) = 0. Hara6onee BblAeJInIoIIIHficfl MaKcHMyM nepnoAorpaMMbl pacnoJloxeH npn

vg 1,0 . l0{ u}tx.noslcyr.,otl coorBercrByer o6[IeMy rpeHAy pflAa' tlacrb Apyrnx MaK-

CHMyMOB npH v < 0,02 TIHKIOB/C)rr. oqeBHAHbIM o6pa3oM o6ycnonaena onrcaHHofi

Bbrrne CynepnO3HqHeF TpeHAa lr CneKTpa CKBa:xHOCTII. B suCOxoqaCTOTHOF OdnaoTra

nepnqAorpaMMbr (pHC. 3, O cpe4u BbIAeJIflPtrlHxCfl nHKoB'HMeeTcr{ H MaKcHMyM,

cobrserCrgypqHfi nepnoAy 160,01 urn. CunyConAa c aTUM nepHoAOM, nocTpoeHHat

MeroAOM HanMeHbrrrHx xBaAparor (MHK), ItMeer Alr|a pflAa I aMnnHryAy (noroBHHy

noJrHofo pa3Maxa)
A1= o;,13. (3)

3aueruu, rrro BecbMa cxoAHHfi c pHc' 3, 6 rlng HMeer I{ neproAorpaMMa B o6nacrn

ApyrHx,B qacrHocr[ 8-fi, rapuonHK CyroK.
Kax nOArrepKItBanOCb sblue, COBCeM HeO6gSaTenbHO, qTOdbI HafnIOAalOI[HeCfl

MaKCr,tMlMbI nepHOAOrpaMMH xapaKTepH3OBaJIH HMeHHO KOne6aHHs 6leCxa

H3yqaeMoro o6rerra oHn MorJE npocTo oTpaxarb HepaBHoMepHocrb vt

MO,qynsrIHrO MOMSHTOB Ha6rIOAeHHr. BCe qaCrOrbl B nepHOAOrpaMMe CB,3aHbI MeXAy
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co6ofi, n ycrpaHeHHe nepHoAHrrHocrH Ha oAHofi H3 HHx, cKaxeM, Hn3KorracrorHon
nepHoAr.r{Hocrn, pa.qHKaJrbHbrM o6pasou MoxeT H3MeHHTb nepHoAorpar,ruy. Tax,
Han6olee oqeBHAHbrM H npocrErM o6pasou cKa3HBaercc HaJrHqHe rp€H.(a pfl,{a:
cynepno3Hr{H, orBeqal()Illero eMy HH3KOqaCTOTHOTO ilaxCur,.rpaa H crreKTpa
cKBaxHocrH HcKaxaeT nepHoAorpaMMy r,r Ha BHcoKHx rracrorax. Ilosrorrly nepBHfi
rrrar B aHanH3e AOnxeH 3ar(JrDqarbcs B ycrpaHeHnH TpeHAA vrht, 6olee o6qo,
Hu3(or{acrornofi qacrr Bapnarlhr? 6.necxa o6rexra.

Mu nporo4rlrn Bu.Aer.eHr{e MeAJreHHbrx BapHarrrfi 6aecxa An, KoHTponrd rpeM,
cnoco6aun. l. PcA crJraxHBaeTc, cxoJrb3flrrlnM noJrHHoMor,r 4-ft cTeneHr,rl,l runpl.*rofi
BpeMeHHOTO OKHa 1000 Cyr. 3ro o3Haqaer, r{ro BoKpyr xax}qoro MoMeHra
na6anAenng I Bbt{€n.Encrl HHTepBan t 500 cyr, orcqerbr B HeM arnpo1cHMHpoBaJrHcb
MHK nomnoMoM grenetil m = 4, n xaqecrne curaxeHHoro 3HaqeHH fl psAa B Toqxe ,k
npHHHManOCb SHaqeHHe noJrHHOMa B 3TOT MOMeHT BpeMeHH. 6onee nogpo6Ho
npolleAypa onHcaHa s tl4l. ?. Ilponogrnocb aHaurotHr{Hoe crJraxHBaHr,re noJrHHoMoM
3-fi crenenn npH rur.rpuHe oKHa 300 cyr. 3. fiogo6no roMy, KaK aro AenaJrocb B [4],
orcqerbr KaxAoro ce3oHa Ha6lpAenrfi annpoKcl,rMrpoBilJrHgb np6 noMor{u MHK
napa6olofi. Bo rcex rpex cnyqa.sx crraxeHHre *prur"re 6aecxa oKa3ilJrHcb or{eHb
dnusxu Apyr Apyry; Mbr nprnBo.rrrM Ha pnc, 4 anro fesynbrar crJraxn BaHufl BropbrM
cnoco6or*r.

Baxno noAqepKH)rrb, r{To r.! p$ynbrarbr cneKTpaJrbHoro aHaJrr.r3a crJraxeHHbrx
TpeMt cnoco6aus pqAos, a raKxe eooTBercrB)rpqnx pqAoB ocrarKoB, T.e. pa3Hocrer
peanbHblx orcqeroB H crJraxeHHblx prAoB, oKa3anEcb npaKTHrrecKH OAnHaKOBbrMr,t.
Taxnu o6pasor'r, pe3ynbrarbl aHaJIHga BbrcoKoqacrornoft o6nacrn cnexTpa ycrofrr{HBbr
orHochrenbHo npoqeAypbr BbtAeneHHr MeAJreHHux xoae6an hpt p flAa.

.{ax onpe4eJleHHocrH Aanee BcEAy roBopHTcr o craaxneaHvfii c napaMerpaMr,l
m=3, N = 300cyr.

Ilpex4e rreM aHarr,r3r.tpoBarb cneKTp pflAa oerarKoB HHTepecHo nocrpoHTb
nepuAorpaMMy crnaxeHHoro prAa, c oqeBHAHocrbro He coAepxaqyo xaxnxlrr6o6ucrpux peanbHblx xole6anrfi rnna 160-r'ir{H)rrHbrx (xanouaru, r{To HHTepBar
crJraxnBaHn.fl cocraBJrna 1000 H 300 cyr). Taxas nepnoAorpaMMa rpeHAa a o6aicrn
9-f, rapuonnKn c)rroK npeACrasaeHa Ha prac, 5. Mu auAnu, uro,ico*ouu"rorrru,
o6aacTb cnexrpa MaJro H3MeHvtrracb no cpaBHeHnro c pnc. l, 6 - Kax pearrbHbr rt, TaK H
cHJrbHO,ClnaxeHHfi pqAbr xapaKTepH3yroTcfl 6angxnun [epHoAorpaMMaMH s O6racrH
Bbrcoxnx qacror. Dro c onpeAeneHHocrbp roBopHT, qro na6lpAarcrrlnecfl s orofi
o6aacrr'l fiLLKH,u B r{acrHocrtl nHK, orBeqaroulHfi 16-0-h,rrH)rrHbrM xoleflaniuaru, JroxHbre
- oHH o6ycaoaaenbl HepaBHoMepHocTbro MoMeHToB ia6.rroAenprq. 3aMerr,rM, r{To
cHHycoHAa c nepHoAor'r P6 = 160,0r r'.rxn, nocrpoeHHa, npH noMorrlH MFiK Aaq
crJraxeHHoro prAa I, aueer aMnnHTyrqy

Al"' - o^,r2,

r.e.92z MouIHocrH Ha qacrore 1/160,01 r,arH-l ycrpaHserc, npocrbrM cH.arHeM
TpeHAa. ocrapulascq aMnnHTyAa 0m,013 coBna,qaer c nafi4enHoft ; 14] arunarary4ofi
"H crn HHofi " I 60-r',ru nyrnotr nepHoAH r.rHocrH.

Ha pnc. 6 npe4craaneHa nep,oAorpaMMa ocrarxoB pa,qa I nocJre BbrqHTaHH,
TpeHAa. KaK I't cneAoBaJlo oxuAaru, Sayxrya\Hfl c nepHoAoM 160,01 rranH HHqeM He
BbIAEJT'ETC' CPEAH APYTHX TAKHX XE QAYXTYAIIHfr, TAX qTO TOBOPHTb O 3HAqHMOCTH
3TOrO MaKeHMyMa He npHxoAHTCr.

Xorr oxa4aeuafl nepnoA,r{Hocrb HHKaK He BbrAeJrJ{erc, Ha nep,oAorpaMMe, To
o6cro.areaucrBo, r{To ee aM[nHTyAa 0m,013 6-nngxa x Hafi4ennofi s l4], ocraBJrfler
TeoperHqecK)no Bo3MOXHOCTb roro, r{To npH AanbHe}iueM 60aee ray60xov
crJraxHBaHHH prAa nHX Ha 160,01 r"trn ocraHercr Hi:usuennuu, a ApyrHe Mar(cgMyMbr
Hcqe3H)rr. Mu npoaepunll 3Ty Bo3MoxHocrb, npHHeB HHTepBaIn curaxHBaHH, paBHbrM
9.3aK.2154 233
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150 cyr H noprAoK noJrHHoMa paBHbrM 3. Pe:ylsrar npeAcraBreH Ha prac. 7. Mrr
BHAr,tM, vro o6cyxAaeMbrfi nHK yMeHb\rnJrcfl 4o 0d,008 t,t noqrn Hcqe3 cpeAr
cnyuafinux Qayxryaqnfi.

Eqe pas o6parxrr BHHMaHHe Ha ror Saxr, uro cAenaHHHrl Bbrrrre BHB6A ycrorir{HB
oTHOCHTeJIbHO rIpol{eAypbt yCTpaHeHH.E TpeHAir.

4. Arra,rnr prqa II
B csJdsH c cy6texrrBHbrM xapaxrepoM or6opa Ha6nroAeHufi An.s psAa I rr,rsl

npoaHiulH3HpoBarrH Bce H3MepeHHq B.M. .Ilproro 6.necxa NGC 4151 s 1968-1987 rr.
(N = 359, KpHBar{ 6aecxa npHBeAeHa n [4]). 3ra coBoKynHocrb orcqeroa - prg II -
aHanH3HpoBaJracb Tal( xe , xaK 3To 6uao c,qeria$o AJtfl paga l. Pesyaurarll aHaJrH3:I
oKa3aJIHcb npaKTHr{ecKH coB[aAaDrrIHMn c H3JroxeHHbrMH Bbrrrre 4.n.a "nu6opoqHoro"
px4a I, noaroMy Mbr He npHBoAHM 3Aecb coorBercrByrorrlnx rpa$nxor.

Taxupt o6pasor',r, cy6texrnanocrt or6opa M,uro cxa3alnacb Ha p$ynbrarax. O6ulufi
BbrBoA coxpaHlrncr: uM€ErrlH€c.fl AaHHbre na6anAennft NGC 4151 He coAepxar
yKa3aHHfi na 6ucrpyro (B ToM qHcJre n 160-r'arHyrHyp) nepHoAHqHocrb xoae6aHnft
6aecxa.

5. MeroqnrecKne 3aueqarrr{fl

PqA na6aroAennr? NGC 4151 noao6Ho Apyrrla raKHM pqAaM aHaJrnsHpoBarc, B [4]
TaK Ha3blBaeMbIM "MeroAoM HaJroxeHHbrx 3nox". 3ro Ha3gaHae He BnoJrHe orBer.raeTnprnrrofi TepMHHOIOTHH, Tax xaK.Bce MeroAbr, B TOM qHCJreH aHar]H3 @ypue_Illyc_
Tepa, BBOATT onepaqHro cBopar{HBaHrrflpr.$a c npo6nuux nepHoAaMH. IOA rueroAir,ar
HaJroxeH,-s 3nox (ux Ha3HBapr raKxe HenapaMerpHr{ecK,M,) O6UqHO noA-
pasyMeBarc)T MeroAbr, He rpe6yurlHe npeABapHTenbHoro 3aAaHHC peQepeHrHori
xpnaofi 6aecxa [61. flpnr'aeHeHHbtll xe s 14] reroa onupaerc.q Ha npoBeAeHne qepe3
TO.{KH @aroeofi AHarpaMMH CHHyCOhAH, KaK H B nepHoAorpaMMe Oypre-ulycrepa.
oAnaxo HMeerc"E H BecbMa c)ruIecrBeHHoe orJr,qHe: [€pe.{ npoBeAeHHeM c,HycoHAbr
Qasoaufi [HTepBan AenHTcfl na 16 paanux 6[Hos, ro.r*, r.rpu4"ra* xaxAoro 6nHaycpeAHrrorcfl, H Jtrtrb SareM r{epe3 3TH CpeAHHe rOr{KH npoBoAHTCfl npr nOrroqa MFK
cHHycoHAa.

He ucxatorreHo, r{To caM no ce6e oror MeToA HMeer npaBo Ha cyulecrBoBaHHe, no
HYXHA BECbMA TIIIATEJIbHAfl H ATTN'ICTbHA' NPOBEPKA CrO EQQCXTHBHOCTH H TJIABHOC _oco6eHnocrefi npH pa60re c HepaBHOMepHbrMH p,,I,aWu, Koropbre roJrb*o B
nOcJIeAHHe l5 neT BbrflCHrrorcfl Aaxe ArrflKnaccuqecKoro aHaJrH3a @ypre_[Iycrepa.
3ro earreqaH,e reM 6oaee c[paBeAJrHBo, qro B orHorrreHrrx HoBoro MeToAa cpa3y
BO3HHKanT HenpocrHe Bonpocbr: l) ecrx a na6apAaeMyp [epHoAorpaMMy LUycrepa
CNEKTP CKBAXHOCTH BXOAHT NYrEM ONEPAI{HH CBEPTKH, TO KAK CXBAXHOCTb
npo.EBJrflerc, B npeAnaraeMoM MeroAe?; 2) no xaxofi npHqHHe OT,qeJrbHHe orcqerbr
BXOA'T C pa3HHM BeCOM B SaBHCI,IMOCTH OT CTeneH[ 3anoJrHeHHr Sasoaux 6l,lHos?; 3)
KAK NPOTHBOAEFCTBOBATb AONOJIHHTENbHOMY IIIYMY, O6YCAOAAEHTTOUY Q YXTYAIIH-flMH B 6snax c ne60auunM KoJrHqecrBoM Toqex?; 4) na xaxoM oCHOAaHUr,r s [4]cqHTaeTcr, r{To HOBan nepHoAorpaMMa noAqHHreTC.E 3KCIIOHeHUHanbHOMy
pacnpeAereHHn?

Bonpocu rar(oro poAa MoxHo npoAoJrxHTb. I{ar-a npeAcraBJr.sercr, r{To
HcnoJrb3oBannufi a [4] r"rero4 BHAeJTeHH, nepnoAHqHocrr cTpaAaer He.qograrxaMg,
nor{BJreHHe KOTOpbrx He KoMneHCHpyerc, xaxnus-nu60 [peHMyUtreCTBaMH BqYBCTBHTENbHOCTH HIN CXOPOCTH CqETA NO CPABHEHHX} C H3BECTHbIMH
anpo6uponaHHbrMH MeroAaMH. Bo scqxoN{ cnyqae, cneAoBaJro npeABapHTenbHo
Ir3ytrHTb oco6ennocrH HoBoro MeToAa *, cpaunrro c pe3yJrbTaTaMH craHAapTHotr
METOAHKH.

Aas AocraroqHo A-[HHHbtx prAoB, KorAa KaxAbrtr 6nn co4epxr.lT MHoro orcr{e.roB
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Pxc. E. IlepsoAorpaMMa ocrarxoB ps1e-l Ars MeroAa, npruexenxoro a [41

cneAyeT oxnAaTb 6tnaocru pesynbTaToB [pHMeHeHI,lfl CTaHAapTHof, MeToAttKtt vt

"MeTOAa HaJIOxeHHbIx 3nox" tal. fax. B cnyqae px4a I cpeAHee 3aIIoJIHeHre 6nna npn

yAar{HOM, T.e. npH6nH3HTeJIbHO paBHoMepHOM, paC[peAeJIeHHH ipaO COCraaa'ner

OKOrO 18 OTCqSTOB, H BbIqHcreHHat HaMH nepHOAOIpaMMa MeToAa l4l Ann OcTaTKOB

psAa I rocJre y$AJleiH:y,fl rpeHAa (4, = 300d, m = 3' puc' 8) BecbMa cxoAHa c

nepHoAorpaMMofi lllycrepa, H3odpaxeHHofi Ha pHc. 6. BMecTe c TeM cneAyer

noAqep1Hyrb, rrTo pr,rc. 8 pa3HTeJlbHO OTngr{aeTc.c oT HAeHTI4t{HOro no cMblcny pvtc. ?

pa6orbl t4l; ria nocJIeAHeM nHK 160,01 npeBocx6Anr ocraJlbHble MaKcHM)MH B

npeACTaBIeHHOM AHana3OHe qaCTOT, TOrAa KaK Ha HaIIISM pHC. 8 OH "TOHeT" B Itr)Me'

3rOr perynbTaT COxpaH.seTCt, eCnH TpeHA yCTpaH.ETb napa6oraMH I4JIH nOBbIEaTb

cneKTpaJrbHoe paSpelueHHe.

6. O6cyxneuue

IloayveHnup Bbule BHBoA 06 oroyrcrBuH )rxasaHnfi na 160-r'orHlrrHHe Kone6aHH,

noroxa OrHocl,trcfl rOJIbxO K ranaKri.lxe NGC 4151; tDOpuaJIbHo MH He MoxeM

yrBepxAarb gro B orHortreHuH Apyrnx BHeraJraKTHqecKHx o6'IreKToB, paccMorpeHHblx

s t3-51. Cpegn nocJreAHnx HMeercr n KBa3ap 3C ?73 c KpacHbIM cMeIIIeHHeM z = 0,158.

AarOpu 13-51 yrBepxAapT, rITo AIfl BCex O6b9KTOB - KaK 6nh3K5x, TaK H

BHeraJraKTHr{ecKHx - Ha6npAaeTcs oAHo H To xe sHaqeHne nepuoAa Po = 160,01 t'tt'ttt,

a SareM crpojrr Ha STOM )rrBepxAeHHH AaJIexo xA)rqr,le BHBOAbI.

CHaqaIa B.A. KOrOs H B.M. Jl16rufi nonyqalqr "...yAHBHrenbHbItr SaKT: Bp€Me

c)n{ecrBoBaHgs 160-unnyrnoro nepnoAa paBHo Bo3pacry BceaeNnofi (l)" I3l.

Aeaaercra oTo cneAytoqHM o6pa3oM. Co6craenHblfi nepnoA NGC 4l5l B cHcTeMe

noKq.s raJraxrHKH paBeH Pt=Po(l-1/C)= 159,4E7 MIrH, rAeU= 9E0 KM/c - J-IYqeaaq

cKopocrb raraKTuxr. Paenocru JroKaJrbHoro H co6crBeHHoro 3HaqeHHIl nepHoAa

M =Po-Pt=31,38 c. llolaras paccTo.sHHe ra]ilaKTrKvt paBHHM D =15 Mnx, r.e.epeur

pacnp6gTpaHeHl,tx cBeTa oT Hee paBHblM I = Dlc - 1,5 ' 1015 C, HaxoAHM cK6pocTb
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H3MeHeHH.s nepHoAaPg : APlr - 2 . 10-14. Haxoneq, BpeMfl cyrqecrBoBaHnfl nepHoAa
160,01 r,ntr npHHnMaercfl paBHbtM T = Ps li,s- 15 . lOe aer.

Kar leixo BHAerb, npn, no4o6HoM xoAe paccyxAeHll[ npeue c)ruIecrBoBaHH,
ap6oro.- a He ToJrbKo 160-r'aanyrHoro - nepHoAa paBHo xa66aoscxoMy BpeMe-

-l
nu Hs, flar roro qro6u y6e4rrrcr B oroM, AocraroqHo BbrnoJrHxrb npnae4enxue

BbTKJTaAKH ne apnouerlrr{ecKHM, a alre6parqecKHM o6pasorvr. B HTore noayvnu I =
Dlo, r.e. 3HaqeHHe T, ro-nepsux, He 3abucHT oT Pg, H BO-BTOpbrX, An, BCJ{KOrO

.qocraroqHo 6rHsxoro BHerarlaxrHqecKoro o6rexra, noAqHHsroqeroc, 3aKoHy

Xa66nau= HoD, paano H6l.

' Cqutas Po = 160,01 unn JroxanbHbrM tHaqeHHeM H3MeHrrouleroc, c
KocMororuqecKofi anoxofi nepnoAa P(z), awopu [3-51 BBoArr npeAnonoxeHHe o
nocroflHcrBe. npousBeAeHHr P(z) H(z). 3auernu npexAe Bcero, qro 3ro
npeAnonoxeHrne HaxoArrcq, soo6qe roBopr, B nporHBoper{HH c Qpr,lguanoacxnuu
MOAeJTTMH BCeaennofi. Aef,craHreaulro, nocrosHcrBo na6lpAaerr.roro 3HaqeHH'
nepHoAa PsAna pa3Hblx o6texros npeAnonaraer, qro P(z)nlweaaercr cneq[aJrbHbtM
o6pasou, P(z) = const. (l+z)-1,s ro BpeMr KaK napaMerp Xa66aa H(z) = Hs(l+z) 

^[T*:-ZnlrAe qo - napaMerp 3aMeAJreHHri. Ho raaaHoe - He.flcHbr coo6paxenufl, gacraBnr{KrulHe
rpe6oaarr BbrnoJrHeHHr r.rMeHHo coorHorueHH.s PH = conSt.

Haxoneq, {toxaJrbHyxl oUeHKy xapaxTepHoro BpeMeHH T = PotlAlP, ocnoBaHHyK)
Ha )ruHefrHonnpn1tnxennn gynxaufi P(z)nr(z), aBropbt t4l npeo6pa3ypr K BHIIy
dPldt = PH, nonaraa oro waBHeHHeM, cnpaBeAnHBHM Anfl npon3BonbHoE KocMo-
norrqecrof, anoxH. Hexopperrxocrb AanbHefi rrrnx BbtBoAos t3-51 oqeBHAHa.

Mu nprsnareJrbHH B.M. Iprouy sa npeAocraBneHne AaHHbrx xa6lnAennri Ao
ny6lrxaqnn H nonesHoe o6cyx4enne Bonpoca.
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K BOIIPOCY O BO3PACTE nYJILCAPOB

K).H. HeunoP

Ilpoaegex aHanHS napaMerpoB 293 nyrbcapoB. Ant XaxAOrO nyJlbcapa onpeAeneH ero Bo3pacT H

HaqanbH9e gHaqeHHe flepgo.qa. Cpegnnn BO3PaCT nynbgapa COcTaBJIgeT t=l'2' 106 ner, POxAeHHe

nyJlbcapa nPOHCXOAHT xaXAHe AeCtTb .ner. [IepxOg nynbcaPa OT HaqaJIbHorO 3Har{eHH' AO coBpeMeHHoro

HgMeHsercs B cpeAHeM no BceM nyJlbcapaM Bcero Ha l6f'

TO THE PROBLEM OF THE AGE OF PIJLSARS by Yu.l. Neshpor. The parameten of 293 pulsars have been

studied. The age and the primary value of ttre period for cach prlsar have been determined' The mean age of a pulsar is

t -- 1.2 . 16 years, the frequency of pulsars' birth is 10 yean. The period of a prlsar chan gesby 16?o from the primary

to the latest value.

1. fincnepclrr Bo3pacra trynbcapoB

Yxe 6orree ABaAIIaTI,| neT BeAyTcfl HenpepblBHble Ha6npAeHrfl |, HccIeAoBaHH,{

nynbgapgB. [IOayuen, psA I{HTepeCHHx pe3ynbTaTqB, OAHaI(O TaKOR BaxHblfi

rrapaMerp, KaK Bo3pacr, AO cux nop Cna6g H3yqeH. flpu. nepaux oqeHKax Bospacr

nynbcapa OnpeAenrncfl no coorHoueHr,t.a 1, = r / z P lP, r Ae P - nepuog nynbcapa, P -
npOH3BOAHa'I nepHOAa, npn OTOM npeAnonarapT, rlTO HaqaIbHbIR nepHOA nynbcapa

MHOrO MeHb[e COBpeMeHHOTO t1-31, BeauqnHa t n6nyqnna Ha3BaHHe

xapaxrepuCrHqecKoro Bo3pagra nynbgapa. OAnaxO B AanbnetrueM 6HnO nOKa3aHo

1?-4l,rrTo BeTIHtIHHa T ecrb nlrlnb BepxHHf, npeAen Bospacra nynbcapa, Ho 6nr3Ka nO

CBOeMy gHaqeHnrc K ITCTHHHOMy BO3paCTy An.fl MOnOAbIx nynbg4poB. ECIH 0TO TaK, TO

AHenepCHfl BeJIHquHH D(lgf) AonxHa 6uro BepxHHM npeAenbHblM 3HarIeHHeM

Aucflepc4vtD(lg t) ncrunnoro Bo3pagra, ecIH Hx pacnpeAeileqqs noAo6HbL

Ha pnc. l,a npnne4euo qacToTHoe pacnpeAeneHHe BeJII4qHHbI lg t aas ?93

[ynbcapoB [5]. npr,rse.qeHHa, rHcrorpaMMa BeJI[qHHbl lg t xopoluo onlcblBaerct

HopManbHHM pacnpeAeJleHneM c BeJIHqHHoF A1acnepcgu D(lgt) = 0,64 t 0,04. Taxnna

O6pa3OM, SC;11A HaIIIH paCCyxAeHH.E OTHOCHTeJIbHO COOTHOIUSHHT{ MexAy

xapaKTepHcTHqecKHM Bo3pacToM x a I,TCTHHHbIM Bo3pacToM nynbcapoB t
CnpaBeAnHBbI, TO Mbl MOXeM 3anl'tcaTb, IITO

D(lgt) <0,U.

2. ffo.uxar cBernMocrb rlynbcapa

B [3] yxasuaaercr, qro B cpeAHeM nynbcapbl, HMepIIIHe 6olurune paccTotHl, lzl Ao

nJrocKocrH l-alarrnxn, HMeror 6oauurnfi Bo3pacr. IlpoaeAeu KaqecrBeHHHF aHanH3

saBHcr,tMocTt,l nOnHOfi CBeTHMoCTH E (f) or Bo3pagra nynbcapa, nprBneKat Ann 3Tofi

rreJrn AaHHbre o paccro.sttrv lzl. Paccrosnne lzl npnnrro Ha3blBarb KI'lHeMarLrIecKnM

BOApaCTOM nynbgapa. TarOfi aHaJIH3 npOBOAHnCfl cneAyPIItHM o6pa3oM. Becb

AHara3OH 3HaqeH1afi tg i1t) 6ua pas6nr Ha paBHbIe nHTepBanbl, Anfl KaxAoro H3

xoTopblx 6uaO naftAeHo CpeAHee 3HaqeHHe lzl. Resyarrarbl npeAcraBJIeHbI Haplac. Z.

Hr pnC. 2 snAHo, qrg C )MeHbIIIeHreM BeJIIltlI,lH;1 \SEG) cpeAHee 3HaqeHHe lzl

)rBenHqHBaeTCr. 3rO O3HaqaeT, r{TO 3HaqeHHe nOJIHOF CBeTI'tMOCT}I nynbcapa

)MeHbuaeTC, B CpeAHeM C )rBennqeHueM Bo3paCTa. Ha ocHOsaHnu TaKorO BbIBoAa,

no-BHAllMOMy, MO)I(HO norlaraTb, qTo pa3JIItr{He nynbcapoB no BeJIHt{HHe IIonHor
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3 q 5 6 7 B I Lgt
PHc. l. I{acrorHoe pacnpeAeneHre nynbcapoB (I) B 3aBHcHMocrH or xapaxrpgcrgqecKoro Bo3pacra t H (a
B 3aBHCHMOCTH OT BOSpaCTa 

'
lzl, xpn

0,J

0,2

0,1

r+T+
++

+
log E

P[c. 2. 3aBHcnMocrb paccrorHnr lzl Ao naocxocrn faJrarr.rx[ or lg E (r)

cBerHMocrr,! iilt; uoxer 6urr o6ycaoBJreHa B KaKofr-ro crereHH nx Bo3pacroM.
Eesycaoano, HeKoropHfi BKnaA B Ancnepcuro 3HaqeHHf, iiltlraxxe BHocHr H pas6poc
HaqaJrbHHx BeJrHq[H noJrHblx cBerHMocrefi .

oqennu BenuqHHy AEcnepcHH HaqarbHbtx 3Har{eH[F E6 cne{}or4nu o6paaou.
3asrcnrr{ocru no.mrofi cBernMocru EO or BpeMeHr,r MoxHo npeAcraBHTs s anAe [6, 7l

. qO = Iio(l + ttt) -'t, (1)

tqeEg - HaqarlbHafl noJIHat cBerHMocrb nynbcapa, ,,n- xapaKrepHoe BpeMfl
naAeHHs oBeTHMOCTH 3a CqeT MatHltroAHnoJrbHOrO TOpMoxeHnfl, ^l - napaMerp,
onHcbrBaro4,tf, xapaKTep ropMoxeHnfl (Al'rr.MarHHToAHnonbHoro H3ryqeHuzf=)1.
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B 18] 6uao noKa3aHo Ha ocHOBe aHarlHsa napaMerpoB rpexcor nynbcapoB, t{ro

SHaqeHHe n6ga3aTenq 1 6arSxO K AByM. HS O6qux COO6paxennfi MOxHO'noJlararb,

qro Mex,qy BeJIHqHHaMu EQ) n E6 r"to*er 6urt rolrxo nonoxl{TerbHas KoppenflWtfl.

IIO-sr.rAal'{OMy, MO;11HO CqHTaTb, urO tltn>> I (Anfl MaTHHTOAHnOJIbHOTO H3I)rqgHIaq

to- 5 .107 c I7l) n D(lg 4 >>D(lS ,J, ror4a H3 coorHolllens.s (1), nonyr{HM cneAyloque

BbrpaxeHrrf,.qnfl AHCnepcHH BeJIHT{Hnu lg r'

aD[sr)=D(lg E(t))+D(rgEo) *zr^{ii{.,illl))olsl,:r). (2)

Hg anaasla AaHHbrx KaraJrora [5] cneAyer, uro D(lg i1t11= 1,32+ 0,12. Hnxnnfi

npeAen 3Har{eHgfl D(lg 0 nonyq1M H3 BHpaxeHns (?1, ecJIH noJloxnu D(lg Eo) = 0,

rorAa D(lg 0 = 0,33. Tarnu o6pasor',r, MoxHo cqHrarb, tlro 3HaqeHHe AHcnepcHH

Bo3pacra nynbcapoB JIexH'r B npeAenax 0'64 > D(lg t) > 0'33' Hs artpaxenufl (z) BvlAHo'

r{ro Aalr H3BecrHbrx 3Haq,eHuft Ar{cnepcrh D(lg t) n D(lg E(t)), a raxxe 3aAaHHoro

xoaeer.rqr.renra KoppeJrsr{HHr MoxHo nallmu BenHrIHHy AUcrepcHH D(lgEs).
Bupaxenue (2) eCru He qTO HHOe, KaK rBaApaTHOe YpaBleH_He-oTHOcHTeJIbHo
senn.rrrHuD(lg E6),noeror'ry 6y4er'r HMerb ABa KopHfl Dr9g Eo) a D2(lgE6). Pesyauraru

perrreHHfl )rpaBHeHH, (2) oTHocHTeJIbHo BeJIHqITHH D(lgEd An,{ HecKoJlukrx sHar{eHHfi

D(lS ,) (nepBar xoaonxa) H "r"(Bropafl KonoHKa) npeAcraBneHu s ra6auqe.

0,64
0.64
0,64
0,s0
0,50
0,50

1,0

0,s
0,4
1,0

0,5
0,4

9,2
3,E

3,I
8,3
2,9
2,3

0,1

0,s
0,4
t,0
0,s
0,4

0,16
0,40
0,50
0,06
0,16
0,20

0,4s
0,45
0,45
0,40
0,40
0,40

7,9 0,03

1,9 0,09
1 ,7 0,12
7,s 0,010

2,3 0,034
1,6 0,0s0

Ha ra6anqu BHAH6, qro AJrr Bcex 3HaqeHufi D (lgt)v r uueer Mecro coorHoIIIeHHe

Dr(lg E ) >D (lg b 19 = 1,32. oAxaxo Hs o6qnx coo6paxenHfi cneAyer, r{ro AucnepcHfl
BeJrHqHHbr noJIHOTO nOTOKa CO BpeMeHeM Bo3pacTaeT, H AonxHo BHnoJIHETbCE

coorHorrreHne D(lg id < D (tg li(), nooroMy 6yaeru cqnrarb, qro BeJrLrtIHna Dl(g E6)

(nepBbltr KOpeHb ypaBHeHHr) He CoorBerCTByeT AefiCrBHreIbHocrH, a BeJIHqHHa

OzQg ii e1rflercfl AegcrBHrenbHblM KopHeM ypaBHeHI'; , (2). V7s ra6anqu BHAHS, qro,

Bo-nepBbrx, Bcer.qa DrQg bd < D(lg fi(r)) = 1,32, a npn onpeAeJIeHHbIx ycnoBl4tx

Or(lg ir) oqeHb ,oro" .no..renue (D lg0)) = 0,45, r = OA, Dz(lE Ei = O,tZ MeHbIIIe Ha

nopsAOK BeJrnqhHbr D(lg E(rp = 1,32). Taxnu o6pasor"r, pas6poc eHaqeHlfi Ee H€ BenHK,

H MOrxHO noJrara'r:b, qro Bce nyrbcapbl poxAapTcfl c AoBorbHo 6lrsxnuu'
BeJrlrrrHHaML noJlHblx cBeruMocrefi.

3. Borpacr rynbcapoB

Bupaxenne (1) (sas[cr.fi,,tocrb noJrHoft caeruuocrH or Bo3pacra) 3a[HlIeM An' AB)rx
nprbC:tpoB: nynbcapa s Kpa6onngHofi rlMaHHocrr H lrccneAyeMoro nynbcapa, nocJle
coBMecTHoro Hx peltreHHt nol)rrrHM cnefl)noqee coorHoltr€HHe:

$t=7r1, tgb$7wti(r)+lg td-rlz tst[.tr4s, (3)
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z) /(nK Pxc. 3. 3asnctr,rocrr paccroeHHe lzl ao
nJrockocrH fanaxrrxH or Bo3pacra,

0,+

0,J

0,2

0,/

, *{-..t
+

7 tgt

rAe, - BO3paCT HCCJIeAyeMOTO nynbCap^, lyc Boapaqr nynbcapa a Kpa6oon4nofi
ryMaHHocrrr, E(r)*p - 3HaqeHHe nonHofi cBerHMocrH nynbcapa r Kpa6oau4nofi
ryMaHHocrH, E(t) - 3Har{eHHe norHofi.caerrMocrr HccneAyeMoro nynbcapa, Eo*p _
3Har{eHHe nonHotr cBernMocrn nynbcapa a Kpa6oan4Hof, ryuanuocTH B Har{anbHHF
MOMeHT BpeMeHH, E6 - SHneenne noanofi cBerHMocTH HCCneAyeMor.o flynbcapa B
HaqarbHbrfi uot'linr BpeMeHr,t.

B aupaxennH (3) npeHe6peraeM aorapnQuoM orHorrreHrx HaqaJrbHbrx 3HaqeHHR
noJlHbtx cBerHMocTeE (puue 6uao noxa3aHo, qTo BeJrr,trrgHbr Es or nynbcapa K
irynbcapy MaJro orJrHrraorcfl Apyr or Apyfa) H rroAcraBHB B BHpaXenue (3)
napaMerpbr nynbcapa n Kpa60nr.r4Hofi TyMaHHOCTH, nonyquM rpocroe BbrpaxeHHe
An, Bo3pacra HccneAyeMoro nlnbcopar

tgt =22,3 +rl2Bi (t). (4)

ornoueHne xapaKTepHcrlrLrecKoro Bo3pacra t K HcrHHHo My Alrnnynbcapa a Kpa-
6oenAuofi TyMaHHocrr4 cocraBnrer BenHqHHy,6lnsxylo x 1,3. .Ilaa nynbcapa, 

"os""-sarlu llapycos IPSR 0833 -- 4, us BbrpaxeHH.r (4) cneAyer, qro / = 7450 rcr tlg i 1t1 -
=36,85 [5]1, aro MeHbure xapaKTepncrHqecxoro Bo3pacra r = I 1330 aer s 1,5 pa3a, Lrro
xopouo cornacyerc.E c aHaJIOrHqHbtM OrHorreHHeM An.f nynbcapa PSR 0531+21, ecau
elrle yqecTb, r{To 0To oTHorrreHr{e AonxHo pacTH c yBeIHqeHHeM BO3paCTa.

Aaq xaxAoro nynbcapa, [pHBeAeHHoro B KaraJrore t5], 6uli onpeAeneHa H3
coorHorueHsn Gl BeJrHqHHa t. Ha pr.rc. 1,6 nprae4eHo rracrorHoe pacnpeAeneHHe
BeJrnqHHbr lg t. Hs puc. 1,6 BHAHO, rrro KaKHx-an60 0co6ennocrefi B pacrpeAereHlIH
ne na6;lpAaerc.a. Cpe4Hee 3HaqeHHe Bospacra no 293 nyJrbcapaM [5] cocraaarer
t=1,2 '106 aer, qro xoporo cornacyerc.E c pes-ynbraraMr [3]. Aaaee conocraBrrM
xrner'rarnqecxnfi Bo3pacr nynbcapa lzl co 3HaqeHHeM t (pnc. 3). Ha pnc. 3
ropn3oHTanbHbrMH ,],HnnMfi OTMeqeH HHTepBan BeJTEqHH lg t, e xoropoM HafiAeHo
cpeAHee 3Har{eHUe 14 an, nynbcapoB, HMeprrIHx oror Bo3pacr. Bepruxalb1an 1HHHfl

- cpeAHrJ{ omr6xa B onpeAeneaunly'. He prc. 3 nn4no, rrro MexAy tnaueaunrnlzlu t
H MeeTCr BbICOKa.fl noJroxH TeJrbHar Koppe I nl.Jiu g.

onpe4eanu renepb qacrory poxAeH,.fl nynbcapoB BenHqHHy dNtdt ul
pacnpeAeHHr{ HHTerpanbHoro qHcra nyltcaponN B 3aBHCHMOCTH OT Bgspagra 

' 
(pgc.

4). Hs pnc. 4 suAHo, qro n o6lacrH Ao Berr.rqunu lg I = 6,25 3aBncHMocrr lg N =/(lg r)
MOx{HO CqHTarb auHefinor?, r,rMeprqefi HaxJroH 45o (uacura6u no oc.aM paBHbt), 3To
o3Haqaer, qro dM / dt=const.



LgN

Lgt7,06,05,04,0J,O

PHc. {. HHTerpaJIbHoe pacnpeAereHHe qHcra

nyJrbcapoB B SaBHCHMOCTH OT BO3paCTa,

Prc. 5. qacrorxoe pacnpeAeneHHe orHorle-
HBr HaqaJrbltoro [epro]qa r coBpeMeHHoMy
Pd\D

80

60

q0

?0

0,8 /,0
Po / P(t)

MaTHHTO-AHnO.rrbHblM H3nyqeHHeM MOXHo 3anHcarb

0,64+n2

Hs prac. 4 noayuaeu BenHqHHy,6ausxylo x dNldt = lOa aer-I, t.e. oAHH nyJlbcap
poxAaercr sa 10a ler. 3ro Anfl nynbcapoB, KoropHe 3aperHcrpl'tpoBaHH [5], a ecln
HcxoAHTb H3 KorHqecrBa nynbcapoB, Koropbre noreHl{HarbHo Bo3MoxHo Ha6npAarb
[3], ro nonyqr.rM, r{To qacrora poxAeHn.fl nyJrbcapoB s l-aaaxrnxe cocraBJlfler oAHH
nynbcap B Aec.flTb aer. B [3] npuxo4rr K 3aKrtoqeHro, r{To poxAeHlre nyJlbcapoB B

I-aaaxruxe nponcxoAHr KaxIHe 40-G ner. Taxnrr o6pasor'4, HaIIIH pe3yJrbrarbl
xoporo cornacyprc.e c BbrBoAaMu pa6oru [31.

4. Haqanrnufi nepnog nynbcapoB

,Illn cayvafl TopMoxeHH,
cneAyroqee coornomen ne [ 3l :

l---.
Po= P(t)\ (P(t) -2Pt) lZPt,

r4e Ps - HarrarrbHoe 3HaqeHne nepuoAa nynbcapa, P - rexyqee SHaqeHHe nepHoAa,

, - Boipacr nynbcapa, P - nponsn oAaaAnepuoAa.
llo Aannuu Karanora [5] r coorsercrByloqero 3HaqeHH, ,, HafiAeHHoro lr3

coorHoEeHHf,, (4), AJrf, KaxAoro nynbcapa H3 BHpaxenns (5) 6ulo onpeAeneHo
gHaqeHHe HaqaIbHOrO nepHoAa P6. Ha puC. 5 npHBeAeHo qaCrOTHoe paCnpeAeneHre
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orHorrreHHr HaqanbHoro nepHoAa K COBpeMeHHOvIy (polp(t)).Hs prc. 5 cneAyer, qro
90x cocrasnflror nyrrbcap*, AnA KoropHx repnoA Bo3poc MeHee qeM B 1,5 pa3a, a B
cpeAHeM nO BCeM nynbcapaM BCerO Jrrlrrb Ha 16X. Taxof, p$ynbrar xopouo
cornacyeTce c BHBOAaMH a [3, 4] o rou, qro nynbcapbr poxAarorc.s B cpeAHeM C
nepHoAaMH, 6ar3xr.lul.r no cBoeMy 3HaqeHHp K coBpeMeHHbrM.

B sax-rpqenhe aBrop Bbrpaxaer csoro 6JraroAapHocrb A.A. crenanany n E.M.
Baa4nuupcxoMy sa rleHHbre 3aMeqaHHc npn o6cyx.q-eHrn pa6oru.
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YAK521.l t519.237

NP}IJIOXEHIIE METOTON MHOTOMEPIIOTO CTAT}ICTIIIECKOTO
AHAJII{3A K KJIAC CrIOIIT(AU}I}I PAAIIOTIYJIbCAPO B

A.fI. KopnrrenKo, 3.p. Kopnnenxo

MeroAoM xJlacrepHoro aHaJI[la npoBeAeHo HcoreroDaHHe 267 nyrbcapoB. pesyrbrar cEHAere,rbcrByero HeoAnopoAHocfl rryJlbcaPoc. HaridoJree lepor?Hue npnrrrxu xeogxop6gxocrr - Bogpacr nyrbaapoB HpatrHrrlle B MexaEH3MaX nelreparlrH paAHo[3r]rqeH[r.

TIIE APPLICATION OF MULTI-DIMENSIONAL STATISTICAL ANALYSIS TO THECLASSIFICATION OF. RADIOPULSARS, by A.p. Kornienko, E.R. Kornietlko.'t;;;";i;;""r, ;";"investigated by cluster-analysis method. It was shown that observable population of the pulsan is inhomogeneiqr.
The most probable cause of this inhomogeneity are differens of the mechanisms of radio ernission and the ages ofprlsan,

Bnegenne

' Bonpoc o roM, ,BJrr{ercr an na6aro4aeMafl nonynrq,s paA,onynbcapoB oAHo-poAHof, HnH AOnyCrHMa Kar(ar-To ux KnaccHoHKarrHr, Ao cHX nop ociaercs or_
KpbITbIM. K arof, [po6neMe o6paqaancu MHorHe aBTopbr tl-101, oAHaKo 6AHO_
3HaqHOrO u y6eAHTenbHOrO OTBeTa nOKa He nOIyr{eHO. Hr,lxe nuaraeTc, pe3ynbTaT
npHMeHeHUr K peItreHHrO OTOfi aKTyaJrbHofi 3aAaqH acrposH3HKH KnacrepHor.o
aHaJrH3a - MeroAa ecrecrBeHHOF KnaccH$HKaqnH, fioSBqnrnqe.o orreruro ,raBonpoc o Bo3MOXHOf, HeOAHOpOAHOCTH O6rexros B MHOTOMepHoM flpocrpaHcrBe
npH3HaKOB.

Marerrarn.recKa.f, MoAenb

B MHoroMepHoM crarncruqecKoM aHanH3e cyqecrByer prA MeroAoB, no3Bo-
n.EK'qHx onpeAenlrb, aBrfleTcfl, nH hccneAyeMa' coBoK)mHOCTb O6beKTOB OAHO-
po4nofi, Jrn60 s Hef, MoxHo BbrAeJrHTb oAHOpOAHbre rplmnbr (KJracrepbr).

Cyrr orux MeroAoB 3axrnqaeTcf, B cneAyptrtoM: Kalft.(brfi o6rrexr paccMarprBaercc
I(aK ToqKa B MHoroMepHoM npocTpaHcrBe. Pasrrepnocrb npocTpaHcTBa onpeAe rg1eTca-
Konr{yecrBoM H3MepeHHbrx Anfl KaxAoro o6rexra npHsHaKOB. ECreCrseHHo npeA-
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nOrIoxHTb, qTO reOMeTpHqeCKaq 6mgOCrt ABlfx HnIn HecKOJIbKHx TOqeK B 3TOM

npocrpaHsrBe o3Haqaefdanrocro Qnsnuecxrx cocrorHnfi coorBercrBytollnx o6r-
eKToB, nx o4noPoAHocrb.- 

HO'"pi*A" 
""nt 

pemaTb 3aAaqy o BO3MOxHofi xaaCCraQnKaqrln d6terrOs,'xeJla-
TeJrbHo [peABapHTeJIbHo BbrtcHHTb, KaKHe I,I3 [pIn3HaKoB ,BJIrIorcg naudlee nn-

QOpuarnanblMH, T.e. nO BOSMOXHOCTH CHI{SI'!Tb paSMepHOCTb npOCTpaHCTBa, TaK I(aK

qeM MeHbrtrHM I{IICIOM npHsHaKoB uu O6xoAuMCt npr xlaCcrSnraqilH, reM npoqe
MATEMATHI{ECKAq MOAENb, TEM HATJI.gAHEE H COAEPXATEJIbHEE HHTPENPETAI{HS'

B Kar{ecrBe raKoro anropHTMa cHHxeHIl, pa3MepHocrn Moxer 6url npnuenen

MeroA DlaBHbtx KoMnoHeHr (MI-K) tl1-131.
B erou MeroAe coBoKynHocrr na6lpAareJlbHblx AaHHHx 3anEcblBaercr{ B BHAe

nprMo)nonbHoft rurprq, 11= (x;1),rAe i = i;y - qIncJIo o6rexron, i = Ii - Ko-

,rHqecTBo uSMepeHHblx Ha HHX npnSHaKOB'

Aannue qeHTpl,tpylorct I'l HopMH pllorcf, :

lii = (xii - 4)1o,, (1)

rpe ,;1- cpeAHee 3HarreHHe i-ro npr.rsnaKa' 67 - CTaHAapTHoe orKJIoHeHne. llttu s
MarpHqHoR Qopue:

(2)X=(X-X)lo.
3ro npeO6pa3OBaHHe ng3Borlrer nepeHecrg IIeHrp KoOpAHHaT HaIrerO p-MepHoro

npocrpaHcTBa B rIeHTp TflxeCrH lr3yqaeMoro o6aaxa TOqeK, H nepefirH r 6eS-

plsr',repnOn cHCTeMe npH3HaxOB, OAHoBpeMeHHO CAenaB O6naKO TOqeK 6OAee luapo-

o6pasnuu. Kpoue er6r9, npeo6pa3oaarune (21 nogBoJlf,eT AOBOJIrHO np6gro Onpe-

AenHrb MarpHlry napHblx xoa$Sr'rqneuroa Koppen'squH R, analn3 Koropofi H

noJroxeH n ocnonY MI-K:

n =ftfty tbr (3)

(3Aecb I,t Aanee r - 3HaK rpaHcnoHHpoBaHHr)'
MI-K npnnOAy'T K HOBOR CHcreMe npH3HaKoB ft,...,fp,KaxAblfi n3 KoTopblx no-

nyqaeTgr B BHAe lnnefinOfi x9u6nnaqau He11OCpeACTBeHHO 3itM€p€HHblX:
r'

F = U''X, (4)

rAe F - MarpHua rJTaBHbtx KoMnoHeHT, U - varpuqa oproroHaJlbHoro .nunefrnoro
npeo6pasoaitH H e MiITPH (bl :

(JrR(J = L, (5)

A - AnaroHaJrbHa.fl Marpnrla ynop.HAoqeHHbrx no y6unatrrao co6creenHutx qHceJI

MarpHrr,br R, nurrculnxcfl oAHoBpeMeHHo AHcnepcHtMH uIaBHbtx xoMnoHeHT (l-K), rax
r{To

Dfi> Dfz>...>Dfo. (6)

CyuInOCrl MeTOAa UIaBHblx KOMnOHSHT (MI-K) COCTOHT B TOM, qTO TaKOe npe-

o6paaooanu e LI ue MeHrer cyMMy Allcnepcnfi i a ro.rtuxo nepepacrpeAeJreHHe ee

TaxI4M odpa3oM, qro6u Ha flepBbre KoMnoHeHTbt npHxoAHJIacl 6oauuas qacrb Bcefr

AHcnepcHH. EraroAapq 3ToMy troeBJrqerc.E Bo3MoxHocrb nepexoAa x MeHbIUeMy

q6cxy nepeMeHHbrx nyreM or6pacrrnanHfl nocJIeAHHx KoMnoHeHT, coorBercrByloulHx

MaJIbtM snavennnu 1"r.

I-eouerpnuecxn npeo6pasoBaHl.le (4) coorsercTByeT nepexoAy K HoBofi cHcreMe

r(oopAHHar I,rJrH noBopory KoopAHHarHbrx ocefi rax, qro6u f1 uleneuata MaxcHMyM,

AHCnepcHH.
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/2 nexoppeaHpoBaHa c fi n nsueKaer MaKcHMyM OcTaBrrrerc, AHcnepc.Htr H T.A.
opnenraqrn HoBbrx xoopAHHarHHx OCefi onpeAenfler MarpHr{a u, cocraaanrculne
xoropoft flBJrrrcTC' KOCrrHycaMH H CHHyCaMh yrnoB noBopora HoBbrx KoopAHHarHbrx
ocefi ornocnTeJrbHo crapbrx.

Tenepr, BbrAeJrHB nan6oaee uneopuarnBHHe npHgHaKH, MoxHo perrrHTb 3aAaqy o
Bo3MoxHofi xaaccn0rxaqnn o6nexros. peuarr no4o6nue 3aAaqn npn3BaHbr Mero,qbr
KJlacrepHoro aHaJIH3a. Ecax qncao xJlaccoB 3ilpaHee Her,r3BecrHo, npgMeHslorcq
HepapxHqecKre cxeMbr xnacrep-aHarrsa [141. IIpr Hx HcnoJrbsoBanym kaxAbrE o6rexr
BHarrare paccMarpnBaercr KaK orAeJrbHufi rracrep. 3arer,,r gea 6anxalirrrnx Apyr K
Apyry KJracca (o6rexra) o6re4rnrnrc.a, o6paay.a HoBbrE KJr&cr€p; 3ror Itrar noB-
Top'serc.s BnJIorb Ao [onyqeHHt eAHHcrBeHHoro r(Jtaeca, o6reganarcqero Bce Toqr(E
u4l' 114*rto MHoroaneMeHTHbIr xnacrep xapaKTepn3yercfl Kor,qecrBoM BxoAflrrl6x B
Hero o6rexroB H paccrojeHHeM MexAy AByM.r o6pisoaanruHMH ero KnacrepaMH.

Anaananpyfl rHcTorpaMMy paccro.sHrfi, uoxno orBerHTb HE Bonpoc: Aet111Tcfl Jrvl
HCCneAyeMax coBoxynHocrb roqex Ha KnacrepH , H e1rr4 Aa, To na cxonrxo? [ I 5].

Pely.nrrarrr arraJru3a

onncauHulrn BHIIIe MeTOAaMH HCCJTeAoBaH MaCCHB AaHHHx O nynbcapax (I]Cp) t16].
B xar{ecrae HcxoAHbrx napaMerpoB 6uax nsnru cneAyuqne xapaxTepncrrixn IICp:

r npoH3BoAHai{nepHoAa,

t^l cBeTHMOCTb B paAHoAr.rana3oHe,

we IIIHpHHaHMnynbca,

AM - MepaAHcrepcl{H,

a raxxe onpeAeneHHHe pa3HbrMr,t cnoco6aprr yrnH Mex,qy ocbro MaTHHTHOTO Ay1nOJrn
H ocbro Bpaqenra B1[17] r Fztl8l.

Hs 330 nynbcapoB, npHBeAeHHbrx B KaraJrore [16], aas alarn3a6uan oro6p anut26TrlcP, Aas KoropHx H3BecrHbr Bce nepeqHcneHHHe xapaKrepac-,.,*,, rt onpeAeneHbrxoeS0nqneHrbl Koppenr{rlnn MexAy npH3HaKaMH (3). lloalrusHbr cJreAytoqre co6cr_
BeHHHe 3Har{eHh.E xoppenrqHoH Hofi MarpH 4H (5):

Ir = 2,3830;

l,a = 0,8068;

)tt = 0,1062.

10.3aK.2154

Iz = 1,8953;

Xs = 0,5568;

ltt = 1,M36;

Xo = 0,2083. (7)

Ens AanbHefiuero paccMorpeHHq 6wnn ocTaBJreHbr nepBbre qeTbrpe I-K,H3BJIeKaIoqLe 87,5x cyuuapnofi AHcnepcHH. Coorsercraylor{He u1a co6crseHnrre
BeKTOpa (5) HMepr BHA

u1 = (0,07, -0,10, 0,33, 0,36, 0,35, -0,57, _0,55),
u2= (0,50,-0,21, -0,55, ASZ, -0,49, -O,Zt,_0,11),
u3 = (0,38, 0,84, 0,10, 0,32,0,M,0,18, 0,00), (g)
u4= (-0,48,0,42, -0,21, -0,29, -0,42, -0,21, -0,4g).

Ilepnar I-K onpegea flerce cneAyotrInM o6pa:orrl (4):

fi = 0,07P - 0,10P + 0,33Lp + 0,36W" + 0,35AM _ 0,5781 _0,5582. (9)

Anaaornquo onpeAentlorcs fz,fzuf4,npuwvtl"i.iar B xaqecrne xoorpguqHeHroB coc-
TaBJI.aPqHe BeKTOpOB u2, L3 A Ua u3 (8).

,(aaunefiruee HccneAoBaHHe pacnpeAeJreHHflToqeK B norlrqgHHoM qerbrpexMeDHoM
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PHc. l. PacnpeAeJreH[e [yrbcaPoB B nJrocKocr[ ruraBHux r.ovr,onerToa'fl-fz
o6rerru, npnHaAJrexaqpe r pasrHqHHM 1nagTepaM, BbIAeJIeHU paSXHMr CHMBOJI1MH: I - I xaacrep;

2 - II raacrep; 3 - III xlacrep; 4 - IV x.racrepi 5 - V xJracrep

[pocTpaHcTBe MeToAoM KnacTepHoro aHaJIIr3a Aano cneAyIoIIIHe pesynbTlTH: HC-

cneAoBaHHard norlynrr{Hr ncP HeoAHopoAHa - B Hefi BblAeneHo 5 KnacTepoB' Pac-

noJr6xeHr,te KnaCTepoB B nJIOcKOcTu fi-fZnpeAcTaBneHO Ha pHC. l' 3AeCu npeA-

CTaBHTSJIH pa3Hblx KnaCTepOB BbIAeJIeHH pa3IHrIHbIMH CHMBOJIaMIT' ABa KnagTepa

CpaBHHTeJTbHO MaJIor{ytcJIeHHbI (rutaCrep I CoAepxnr 4 nCP, Kragrep V - 15 nCP)'

Eonee MHoroqHcJreHHbre (MaccnBHbre) Knacrepbl l, III n IV coAepxar, coorBercrBeHHo,

65, 62 tt 121 nCP.

Aas nonnuaHH.td npHqHH HeOAHOpoAHocrH IICP O6parnMgfl K BblpaxeH6dM (9) H (8)'

H3 (9) BHAHo, qro B nepBylo I-K c nan6oJIbllIHMH BecaMH BoIIIJIH napaMerpbl Fr u 0z'

npuqeM O6a - C OTpHIIaTeJIbHbIM 3HaKoM. 3naqHr MO)I(HO CAenaTb BbIBOA, r{TO fK Jrl

OnpeAeJIfleT B3aHMHOe paCnOnOxeHHe OCefi MaIHHTHOIO AIdnOJIfl H OCH BpaIIIeHIU

nCP. COCrasn.EIOque BeKTOpa u2 (8) OnpeAeJIrlOT BeCa, C KOTOpbIMH BxOAtT I'tcxOAHbIe

npH3HaKH af2.Hau1onbrrrHe Beca HMeroT npH3HaKH P'Lpn AM. T.e. MoxHo cKa3aTb,

\rOfZgnpe,qenfleT sHepreTrrr{eg1ge xapaKTepHcTHKH IICP' BepneMcfl K pHC' l' Ha

250

It2

3

-/



o/
o2
xJ
.4
A5

q
o oo

{o 
oo 

Boo
D- O

,'.:'t'+" ':e."f",i o o

].'^"o o o,oo 
oo o

i!*Tfir::,; *
{$ r, :i,'t.'t.1.t:. - i .'.o oaao . 

t a o . a ' 
x':.-.Ao..' '.Y 

L*' I

x

Pr

90

80

70

60

50

40

30

20

/0

l0 /00 /50 200 300 150 400 +50 500 o/1Pxc. 2. {rarpauua B1 - DM
F - yroa MexAy ocblo uarxnrxord aonorrl. |t

ArcnepcHlr. O6oslraqexll.r cu. prc. I
ocl,to BpaqeHHc nyrl,capa, DM 1sM.-3 .IIx) ruepa r

ocHoBaHHH npHBeAeHHHx BHIIe paccyxAeHHfi rr,roxHo orMerHTb cJreAyErrlee. B kna-
crepbr II n I noruau [ICF' c orHocHTeauno 6oalur,rMH 3HaqeHHflMH )ruroa Fr n Fz
(orpHllarerbHbte 3Haqewnn f). Kracreprr III, IV n V o6tegnH.sror IICP c MeHbrrrHMH

3HaqeHH.sMH 9tU1z,HO 3TH xJracTepbr pa3nHqaprcanof2(3HeprerHqecKHM xapaK-
TepHcrIrI(aM). A nuenno, B Knacrep III eouau nCP c 6olee HH3KHMH 3naqenrsux P r.t

BbrcoKHMH 3Har{eHr.qMH L,p n !M; xnacrep IV o6te4rn.ser IICp c 6oaee HH3KHMH

3HaqeHr,r.flMr,t Lxu flN4; nyJrbcapH V vracrepa orrHqaprcr nan6oaee BbrcoKHMH 3Ha-
r{eHHrMH P n rrutxlr.v'n Lp H AM. Hnxe npnneAeHH ABa pHcyHKa, Ha Koropbrx
nOKa&IHa npOeKUH,E KnaCTepOB Ha nJIOCKOCTb HCxOAHbIx npH3HaKOB: Hit pHC. 2 -
x.rracrepH B nJrocKocrH Fr- ,IlM, Ha pnc. 3 - B nJrocxocrn logP 

-log P. Kaacrepu Ha
orHx pHcyHKax B 3HaqHre.nonofi Mepe nepexpHBarorcn, Ho H no HHM MoxHo cyguru o6
o6ocnosaHHocrH TaKoro pa3AeJreHr,rfl Ha Kraccbr.

.Ilar npooepxu ycrofiqnBocru pasAeJreHxr IICP Ha Kracrepbr B paccMorpeHne
BBoAHnHcb Ao[oJIHHTerIbI{bIe xapaKTepHcrnxr IICP raKHe, KaK xapaKTeprcruuecxufi

Bo3pacr nyJrbcapa r=ll2P/P,uarnurrrroe noJre B - {i,e$@exrnrnocTb reHeparrHH
paAr4oH3ryr{eHHq Tl [41. Kpoue 3Toro, orpaHHqHBanocb paccrorHHe Ao HccneAyeMHx
IICP. B qacrnocrr, paccMarpnBalrytcb IICP ygaaeHHbre He 6olee, qeM Ha 3,5 xnx (184
tlCP). Bo Bcex BapHaHTax KJlacrep-aHanH3 cBHAererbcrByer o Heo.qHopo.qHocrl
nyJrbcapoB. Hueer Mecro HeKoTopoe nepepacnpeAeneHr{e ncP no KJracrepaM, Ho
BCETAA BIIAEJI'K'TC'{ TPI' MACCHBHIIX KJTACT'EPA, OAHTI H3 KOTOPrIX O6IEANHNCT TICP C

6oauuuur.r 3HaqeHH.EMH yrnoB, a ABa ApyrHx (c Fr ^< 
35o) pa3Aenr{prce r naocxocrn L4

25110*
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PHc. 3. AxarPauua P-P
p (r) - nepgoA nyJrbcapa, P flO-15 cc-ll - npHBoAHa, neproAa. lllxara rorapHaDMxqecxar. O6osxa-

vexxa cu. pxc. I

- AM. Kaacrep v (c 6Oruu,rHMI4 3HaqeHV',V.v P) B prAe cJlyqaeB cJIHBaerc' c KJIa-

crepoM IV (ualue 3HaqeHHq F, Ln, AM).

cpannenne noJr)rr{eHHbrx pe3yrbTaToB c AaHHblMH, npHBeAeHHblrvru s [2-5, 101

noKa3:InO, qTO nonyqeHHoe pa36HeHHe He npoTHBOpeqHT npeAnoxeHHblM paHee

cxeMaM KnaccHapHKaI{HH.
Han6o.nee BepoflTHbre npHr{HHbt HeOAHOpOAHOCTH ncP - Hx BO3pacT H pasnHqHe B

MexaHH3MaX reHepal-IHH H3JryqeHHs.

Brrrogrr

KaacrepHufi aHaJrH3 nOnyJr.fllIHH nynbcapoB noKa3aJl, qTo ncP HeoAHopoAHbI no

pa4y susnuecKr.lx xapaKTepHcrnx. Hau6oaee BepoflrHble npHqHHbI pa3IHqH-s - Bo3-

pacr IICP H pa3Hble MexaHH3MbI reHepaIIHH paAHoH3nyqeHHfl'

Arropu ray6OxO npH3HaTeJ,rbnu E.M. BlaAsrunpCKoMy sa O6Cyxgenne H KpI'l-

TH(recKHe 3aMeqaHHr, a Taxxe c.I-. KorrerxoBon 3a noMolqb B noAroToBKe pyKonucH'
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nPITMEHEHI{E METOIA TJIABHbIX KOMIIOHEHT
IIP.N IIOUCKE TAMMA.}ICTOTIH}IKOB

I0.JL 3ucxnu, A.II. KopnneHro

lla MaccHBe AaHHbtx o qepeHroEcxxx BcnH[rxax IIIAJI c aneprrefi -l0tz aB or nepB]iqxux rraMMa-xBa6-
ToB H or tAePHo-arrHBHofi xoMnoHeHTu K,n, noJtyqelrxoM B p€yJrbrare MoAeJrrpoBaH[, MeroAoM MoHTe-
Kap.no, ncnuraxo nprMeHeHHe MeroAa rJraBHHx xoMnoHeHT AJrr BHAeJreHr.r raMMa-BcnbrEex, lloxalaHo.qro MeroA Moxer ycnettlHo nprMeHsrbci npx odpa6orxe AaHHbrx xa6aroAenrfi xa raMMa-TeJr@Konax c

cBeTonpHeMHHxaMH.

THE APPLICATION OF MAJOR COMPONENT METHOD TO SEARCH FOR GAMMA.
SOURCES, by Yu. L. Zyskin, A.P. Kornienko. Using rhe data on Cerenkov EAS flashes wirh the energy -1012 eV
from the primary gamma-quanta and from nuclear cunponent of cosmic rays, obtained as a result of simulation using
the Monte-Carlo technique, the application of the major component method ro search for gamma-flashes has been
estimated. It is shown, that this method can be successfully applied while treating the observational data obrained at
gamma-ray telescope with multielemant light detectors.

Bnegeune

Cpe4u ycraHoBox, npeAHa3Hal{eHHbrx AJI.E Ha6nnAeH;F HcroqHHKoB raMMa-KBaH-
ToB c SHeprreh -l0rz 38, Bce 6oauuee pacnpocrpaHeHre noryqanT raMMa-TeJrec1onbr
c MHOTOSJTeMeHTHb|MH CBeTOnpHeMHraKaMH Il-41. Taxxe ycTaHoBK[ no3BOI.flrOT H3Me_
ptrb AoBonbHo 6onbllloe r{Hcno xapaKTeprrcrHK H3o6paxeHnq qepeHKoBcKofr BcnHr11-
Kn [UA.II: HHTeHCHBHOCTb, noJroxeHHe, pa3Mep H opHeHTarrHro H3o6paxeHHq B Qoxant-
Hoft [nocKocrH TenecKona H (Ha ycraHoBKe f-f-4g [2]) orHocrareJrbHoe coAepxaHHe
Y@-asayvenus B ee cnexrpe. IIpr o6pa6orKe Ha6nroAeHHli no aruM xapaKTep[cr61aM
BCnblIUeK IIpOH3BOAHTCt BbIAerIeHHe Co6bITHfi , HHHTIHHpOBaHHbTx nepBHr{HHMH raMMa-
KBaHTaMH, H JrH SJreKTpOMarHHTHbrx nH BHetr.

Mero4uxa raKoro or6opa Aocraror{Ho xopouo HccreAoBaHa reoperHqecKH [5-7]
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H non) tHJra y6eAHTenbHoe noATBepxAeHHe npl{ Ha6nloAeHl'l.f,x Kpa6orn4nofi ryr"ran-

HOCTr,t Ha yCTaHOBKe O6CepBarOpHH ulrt. Ynnnaa [81. O.qHaro CyqecTByer BO3Mox-

HocTb,nonbSyflcbTeMI,!xeu3MepgeMHMHxapaKTepHcTHKaMHBcnblltrxn,cAenaTb
or6op 6olee upsexrnnnuM, npHMeHHB MeroA rJIaBHblx KoMnoHeHT'

Merog rJraBHbIx xoMrIoIreRT

B 15-71 or6op 1-Co6urafi COCTOHT B TOM, tlro Anf, I(OI(AOrO HgMep.fleMoro napa-

MeTpa BcnbrrtrKr{ P, BHfnpaeTcJr rpaH6qa or6opa hpiq Oz:$pAgblBat6rcr{ sce co6urr"E,

He yAoBnerBopcpqHe ycnoBHro Pi4hpi$= 1,2 .. M,rAe M- .IHCno He3aBHcuMHx H3-

Mepf,eMLIx napaMerp6B BCnHIIIxH). Ilolyuennufi MacCHB OKa3bIBaeTCf O6oraqeHHbIM

Y-co6HrIt.sMn ra(, qro sooeKrHBHocrb or6opa

e= W"/.,[ry/gvrrrfr-^1 > r,

NTo, Noo, Nf X, - TIHCJTS raMMa-JIHBHefi | tt SonOrux tAepHblx JIHBHefi (p) B HCXOA-

,ro-, n r oro6parrroM MaccHBax coorBercrBeHHo.
Hxutrln C1OBaMH, egnn paCCMaTpIrBaTb qepeHKOBCKylO BCnbIItrKy xar rOuxy n M-

MepHoM npocrpaHcrBe u3MepqeMHx napaMerpor nso6paxeHH.r, ro oro6panrr: _"::
luiyts SaKnpqeHH r M-uepnufi napannenenuneA C ocrlMn, napaJIJIeJIbHHMH OC;M

[apaMeTpOB. B ,qefiCrsuTeJIbHOCTH xe B 3THx KOOpAHHaTax raMMa-Co6urnn $ f,Aep-

nue CO6rrrn, O6pa3yPT 2 qagru.rn9 nepexpblBaloqnxgt O6naKa, OpHeHTI'tpOBaHHbrx He

napaJrJreJrbHo ocrrM napaMeTpoB. Ilosrouy, noBepHyB M-tlepnufi napannenenHneA

or["po"""* co6HrHfi o.,pe.qirennblM o6pa3oM, MoxHo 6olee o'ip([exrnnuo oro6parb

T-BCnHlllKH.
BuuecxaaanHaq npoqeAypa npoHnnlocrpupoBaHa Ha pnc. I Anfl cnlrqas AByx

HAMepreMbIx napaMeTpqBBCnbIuKH -AJII'IHrIH3o6paxeHnflAAllrvtputnu-b'Ha 
pnC' l. a

nOKa3aH O6uqnufi Or6Op flO 7v.tb {OrO6pannbIMH .SBJIJTx1TCg CO6HTH', flonaBmle B

sarurprxoBaHnbtfi npsMo)rronbHnx (t0 <a 4 ho,O < D < holl'Hapuc' 1' d noxaaan

npeAnaraeMblF npHHIIHn or6opa. SrOr cnoco6 ynyumennn eoQexrnoHocrl'l or6opa

JrerKo peann3oBaTb, npuMeHHB MeTOA rraBHblx KOMnOHeHT (MfK), AeT'lUIbHO OnnCaH-

nufi s [9-l l].
B AannOr,r rpHJIoxeHHn MI'K COSTOIIT B cneA)n6qeM. Anlr npeABapHTenbHo LLeHTpH-

poBaHHoro H HopMHpoBaHHoro Maccr.tBa AaHHbIx, 3anHcaHHoro B BHAe MaTpI'lIIbI co

cron6qaMlri u crPoKaMH i:

i,i=.(r,i -i) I o7 .i = 1,...,N,,I= 1,..., P,

rAeil- cpeAHee 3HaqeHHe i-ro napauerpQ, oi - craHAapriroe orxloneHne, N -
xOarrqecrsO HCCneAyeMbIx TOqeK, P - rOAn.reCTBO H3MepeHHbIx npH3HaKOB, OnpeAe-

Jraer cs MarbHI{a KGQQHqHeHToB Koppe rsl4lau

R=?,ff llN
(r - SHaK rpaHcnoHHpoBaHHr), aHanHS KOrOpOfi Aaer BosMoxHocrb nocpeAcrBoM op-
TOrOHaJrbHoro JIHHefi Horo npeo6pa3oBaHh.fl

IPR(J = L,

rAe A - A[aroHanbHa, MaTpHIIa, nO AnArltarru xOTOpOfi B nOprAKe y6uaanrn

pacn6n6xeHH co6grBeHHble qHCIa MarpHltbt RiU - MarpHUa, crOa6qu Koropofi tB-
JTflxlTCJil CO6CTBeHHbIMH BeKTOpaMH MaTpHrIu R, nepefiTr K HOBofi CHCTeMe npu3-
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ha :a

PHc. l. CxeMa npHMeHeH[c MeroAa rJraBHLrx *oiinon"r,
a - or6op B xoopArHarax e, Bt, 6 _ or6op a xoopAHxarax (fKl, FKzl

HAKOB _ TJIABHbIM KOMNOHEHTOM (TK):

F = Uri.

Taxnu o6pasoM, KaxAa, l-K onpeAearercr{ xaK HeKa.a rqrHefiHae xoM6HHauHfl HcxoA-
Hbrx napaMerpon, arr6paHHbrx raK, qro nepBar{ I-K r.lgsnexaer MaKcHMyM AHCnepCHH
pacnpeAereHH.s ror{eK (cM. pHc. 1, 6), nropax, oproroHanbHar{ x nepBoF H He xoppe-
nHpoBaHHafl c HeF, H3BreKaeT MaI(cHMyM ocTaBixefiCs AHcnepCHH H T.A. Il l].

Beanquna AHcnepcHH, H3BJreKaeMott j-Ft I-K, onpegeilnercfl, coorBercrByrorrlgM
co6crBeHHbrM qHcJroM 1,7, npuveru cyMMa Ancnepcnfi ocraerc.a HeHsMeHHOli, a npOHC-
xoAr.rT TorbKo nepepacnpeAereHHe no npr.t3HaKaM, qTo nosBonreT, nepefi4e x Hosofi
cHcreMe npn3HaKoB - l-K, cnnsnrb pa3MepHocrb npocrpaHcrBa, or6pocna nocJreAHHe
I-K, coorsercTByoqne MaJrbrM snaqennsu 1,.

B clyuae AB)rMepHoro npocrpaHcrBa npH BbrnoJrHeHr,rn ycJroBnr HopMHpoBKr.t 14

oproroHanbHocrH co6crBeHHbtx BeKTopoB gaa ln6oro xosoonrlneHTa Koppen.aqnH
MexAy HcxoAHbtMH napaMerpaMH MeroA onpeAenfler oAHo3HaqHbrfi nosopor ocefi
KoopAnHarrt.an/4110, l1l.IlostouyMfKHMeercMbrcJrnprMeHqrbBroMcnyqae,Kor-
Aa B HCCneAyeMOM MaCCHBe AaHHbrx OnpeAeneHo He MeHee rpex npHsHaKoB.

Moge.nnpoBaurre nprMenetrrrc MfK
,Ilax npoaeprn Bo3MoxHocrn MI'K npHMeHHTenbHo r( AaHHofi gaAaqe 6u.u ncnoau-

3oBaH MaccHB qepeHKoBcxnx Bcflbrrrrex IIIA,II or nepBnqHbrx T-KBaHToB H or nepB[r{-
Hbrx nporoHos K.n, noryqgHn5lfi u pesyarrare r\,roAenHpoBaHH' MeTOAOU MOUre-
Kapro 17, l2l atr. oHeprHfi E > l}tz sB. IIpn oroM paccMarpnBiurcfl caMHfi npocroft (H,
BMecre c reM, nara6onee o6qrfi) cnygafi, KorAa KoopAt{HarH HcrorrHuKa Hen3BecrHbr H
n3MepfleMHMH napaMerpaMn BcnHlrKH ,BJr.Erorcs AnuHa H LtHpuHa ee nao6paxehufl a
r D. llocxoabKy, KaK cKa3aHo BbrIIIe, AJrr npuMeHeHr.s Ml-K HeodxoArMo He MeHee rpex
npH3HaxoB, B Kar{ecrBe rperbero npnsnhxa 6ua arr6pan xapaxrepHcrnqecKutr pa3Mep

BcnbrruKu 0 = 1ab.
Ana.nng KoppentlrroHHofi MarpHlrbr noKa3aJr, qro nepBbre ABe rJraBHbre KoMno-

HeHTbI H3BJreKaKlr 99,94 cyuuapHofi AHcnepcHH, qro nogBornno, flpaKTr.tqecx]t He no-
TeprrB unQoptuaq,nn o pacnpeAeJreHaH Tor{ex, paccMarprBarb Hx B nJrocKocrr nepBbtx
AByx fK.Xapaxrepnue 3HaqeHHr I'K cocrauaqrcr:

ITI = 0,56a' + 0,57b'+ 0,60e',

llK}=-A7b'+ 0,70b' + 0,010',

rpe 4'= (a - 0,353)/0 ,ll7; b' = (b - 0,262)10,073; 0'= (0 - 0,302)/0,OSZ.
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pHc. Z. BHAereHHe raMMa-rHBHefi B xoopAHHarax (fKl, I.KZ) no pesyrbraraM MoAeJIHpoBitHHg

KpyxxaMH no(a3aHbl sAepHHe THBHH, Toql<aMtt - raMMa-JIrBHx. .IlHHH.g orpaHilqHBaer o6racrl onrx-
MaJrrtHoro o16opa

Arropnrr"r or6opa "y-co6urxfi B nJlocKocrH (fK1, fKz) TaKoB (puc' ?):

l) Ha nnocKocrn (l-K1, I-K2) eupesaercfl nonoca -1 < I-KZ < 1;

2) B 3rofr noJloce onpeAen-Eercq rpaHnua or6opa no I-K1: h5,';'+-0'24' T e fKl <
< -0,24.

HccneAoBanacb raKxe 3aBHcHMocrr sQ$exrueHocrH npHMeHeHH, MI-K or o6r,eua

O6pa6arunaeM9r9 MaCCI4Ba BCnbtuIeK H OT aMUIHTyAbI HCTOqHYKA $ C OrOfi qenbro

MOAenHpoBaHlte 6Hno npgBelqeno Anq cneAylolllyx cMeceli tAepHblx (P) n 1-cO6urufi:
NrlNo=0,01;0,05; 0,10; 1,0 a AllflNr+Nr= 4001 1000'
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Ilo.nyvennrre 3HaqeHH, aQeexrrnHocr, or6opa c npHMeHeHnerr.r MI-K JrexaT BAHana3oHe

Qrx = 2,1+2,7 (Qpx = 2,3),

xoo$Srqu eHrbr pexeKr_lHH

Rrx= Ny'Np= 7+15 (f, = 9,7),

I]TO COOTBETCTBYET YMCHbIUEHHIO BPEMEHH O6HAPYXCTTHfl HCTOqHHKA

xolx = 4,5+7,2 (rdx = 5,6).

B ro xe BpeMfl a@$exrnaHocrb o6brLrHoro or6opa no aHb no roruy xe MaccHBy AaH_Hbrx, cocTaBaser I7l: Qo= 1,76, Qa= 1,4, eo+b=2,0, xoeesraqaeHr pexexqun R _6,
yMeHbrxeHHe BpeMeHH o6HapyxeHHA r,olr, = 4.

Buaoqrr

1' [IpuueneHHe MeroAa rJIaBHbtx KoMnoHeHT no3BoJrrer BbrAenuTr, y-BcnbrrrrKH corrIyrHMO 60asruofi eQQexrnaHocrbro, qeM npHMeHeHrre o6uqHoro or60pa.2' 3sQexrnaHocrb flpHMeHeHH.E MeToAa rJraBHbrx xoMnoHeHT npaxrHqecKH He 3aBH-cHT Or o6rerua o6pa6arunaeM.r' MarepHaJra H or coAepxanna y-co6rrrrrr s Heh,r.
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YAK 524. t:520.E8

BbICOKOSOOEKTIIBHbIII KPI'ITEPIIfi OTSOPA TAMMA'JIIIBHE}I
nPI{ I{3BECTHLIX KOOPII{HATAX IICTOTIHI'IKA

().JI. 3ucxttu

IlpXVenrrelrXo X MHOTOXaHaJTbHOMy raMMa-TeJrecxony, nOlBOJItlOqeMy x3MepcTb napaMeTPH qepeH-

xOacioR BcnHInrH t[A.rI, npoaHalnsnpoaaxa arpsexraanocTr or6opa raMMa-J111B]left trIs cJtyqas H3BecTHhlx

xoopAflHar rcror{Hllxa. Ilpeaaoxex HoBbrfi xpHTepafi or6opa, 3QipexrnBHocrb xoroporo, coruIacHo pacqe-

TaM, CyqecTBeHHo B$rltre, qeM y npeAraraBllluxc, paHee'

HIGH.ETT'ICIENCY CRITERIUM FOR GAMMA'SHOWER SELECTION FOR THE SOURCE

WITH KNOWN COORDINATES, by Yu. L. Zyskin, The efficiency of gamma-chowers selection for the source

with known coordinates has been analiznd for the multichannel gamma-ray telescope' A new selection criterium has

been proposed, whose efficiency, according the computations, is significantly higher, than of lhe conventiqtal ones'

Bne4euuc

B naCrOnqee BpeMfl CO3AaHbl H pa3pa6aTblBanTgs yCTaHOBKH, npeAHa3Har{eHHble

Afifl 11a!;noAeHgfi nepBHrrHOrO T-H3nyqeHHt B AganasoHe 3HepI'Hfi -TaB' o6uetr vep-

TOri KOTOpbIX flBJIfleTC.fl npHMeHeHHe MHOrOKaHaJIbHb,lX CBeTOnpHeMHHKOB' Hx nC'

nOJIb3OBaHHe nO3BoJI.seT peanil3oBaTb oT6op I-aMMa-JIHBHefi, T'e' BblAeIeHHe IIlA"n'

([rHpOKHx aTMOCoepHblx JIHBHetr), HHHUHI,lpOBaHHblx Y-KBaHTaMu, nO xapaKTepHCTH-

KaM Hx qepeHKoBcKoro x3yqeHAe. Ha ypoBHe Ha6nloAeHH.fl. flnn peann3aqHH TaKOTO

or6opa B 1l ,21 npeAJloxeH p-flA napaMerpoB, r'e' xapaKrep,cr,K H3o6paxeH,t qe-

peH(oBcx6f BcnbguKl4 LIIA.II, uyacrBureJlbHblx K npnpoAe nepBHqHoI? qacrnIIbl' 300ex-

THBHOCTb np}rMeIreHI',rq 3THx napaMerpoB olreHeHa B lz-41pacqerHblM nyreM' KpoMe

TorO, HSAaBHO nonyqeHbl rlepBble, HO BeCbMa.EpKHe nOATBepxAeHH'H BblcOKOfi SSSeK-

THBH6CTH npHMeHeHHx OT6Opa B Ha6nPAeHHflx [5]. OAnaxO oTHocHTeJIbHafl HOBH3Ha

npo6neMbl BbtAeJIeHHJl T-nHBHeft AaeT OCHOBaHHT{ OxHAaTb nO'flBJIeHHfl HOBblx aJIrO-

pHTMOB OT6Opa, HafiAeHHblx xaK pagqeTblM, TaK H SKCnepHMeHTaJIbHbIM nyTeM'

1. KPnrePnH or6opa Y'nHBIIcfi

Ilaparuerpu, npeAnoxeHHHe pa3IHqHHMH aBropaMH Il-31 Anq oT6opa T-ilHE'Flell,,

MOXHO pa3Aenl{Tb Ha "yHuBepcarbHble" H "KOOpAI4HaTHo-3aBHcllMble", T'e' Tpe6ybIIIHe

Aff cBoero npHMeHeHH, sHaHHfl TOqHbIX KOOp.qHHaT lrccJleAyeMoro HcTorIHHxa.

onauqecrofi ocHoBofi napaMeTpoB nepBofi rpynnbl flI3JlneTcfl Hx q)rBcTBHTerbHocTb K

pa3BHTHto IIIA.II no rny6HHe HJIH, HHbIMH CJIOBaMII, K rJIy6HHe MaKcHMyMa qepeHKoBc-

KOrO H3n)rqeHHr IIIA.I.
EcrecrseHxo, coepa npHMeHeHHs KpHrepHeB nepBon rpynnbl 3HaqHreJIbHo ltrHp€:

HMH MO)KHO norb3oBarbcn npH noHcKe l{eH3BecrHblx HcToqHI'tKoB (T.e. [poBeAeHHH

o63opoB), Anfl H3MepeHHf, gteKrpoHHo-no3nTpoHHofi KoMnoHeHrH nepBHqHHx K/1,

np6 HeToqHo H3BecTHbrx KoopAHHaTax o6beKTa 14 npl| Ha:llnrrytr 6oaee qeM oAHorO

o6bexra B noJle 3peHns T-TenecKona. K orofi rp)mne napaMeTpoB OTHoCJdTcS pasMepbl

H3o6paxeHHt qepeHxoBqxotr BcnbIItrKH ("LENGTH",'WIDTH",'SIZE'[2]), On.rlunrn'r-

HOCTb erq, CTeneHb CxOHqeHTpITpoBaHHOCTH 51pKoCTH H396paxeHHfl ("FRAC",

"FRACz" I1, 2l), oTHochreJlbHoe coAepxaHHe yrbTpa$HoneToBoro H3n)rqeHH,r B ee

cneKrpe UtV i.ll, "cKoEeHHocTb H3o6paxeHnfl" ('rskewnoss" [3]). B xa'reCrse MepH Anfl
orIeHKn Bo3MoxHocrefi or6opa raMMa-BcnbIIneK hcnoJrb3jorcfl: aSQexruanocrb 0160-

t-
p? Q = (Nr / trNp) / (Nr, / {Np,), nol(asHBarou1ar, Bo cKoJIbKo pas ynyquaercf, B pe-
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AIPHA

Puc. l. Ilapauerpsl uro6paxeHfls qepeHxoBcxux Bcnurrrex, Hcnorb3yeMue Ars BHAereHrs raMMa-rHBHeR
t - paaMepbl_Haodpaxetnr, d - asruyralrHa, AlcraHrlur ueHTpoHAa uro6paxexun; B - a3nMyraJrb-

Ha, t[lrpHlra tl3o6paxenxr; r - napaMerpLt op[eHTarIHH xro6paxexirn,4- npeilraraeMHfi napaMeip

ryk)
Np(d)

/60

/lt0

/20

/00

80

00

40

20

0
ro/r

J

0 /0 20 J0 40 i0 60 /0 B0 g0 ,Lo
PHc. 2. qacrorHoe pacnpeAeneHHe [o3Hr{HoHHoro yrna crAns y_nHBHetr (xHpHas trtlust H AJr, eAepHbrx
rt{BHefi (ToHkaq ,HHusl (a); yMeHbueHHe BpeMeHH o6napyxexr.a HcroqHHr(a npH npaMeHeHux or6opa no ct
kak QyHkrIHq rpaHHrlbt or6opa tdl



,V, (miss)

il7fuiss)

220

0,9
nriss, o

PHc..3. r{acrorHoe pacrpeAereHHe napaMeTpa MISS Aan laHBHefi (xHpHa, n'iHnel$ Artu eAepHhlx ,rlBHefi

,(ToHxa, rHHHr) (a); yLteHbDeHHe BpeMeHH o6xapyxeuun ficroqxuxa npl nprMexeHnr or6opa no MISS xax

QyHr(qnr rpaHnqu or6opa td)

synbrare Or6opa orHoIIIeHHe clrrHan/ul)M; KooQOHI1TeHT pexeKllnvt R=(NTIN)l
(Nro /NrJ, noKa3HBaroquft, BO cKOnbKO pa3 oro6paHHHfi MaccIlB o6oraqeH Y-JIHBH'MU

nO CpaBHeHH11 C IrcxOAHbIM, )MeHbIIIeHHe BpeMeHu O6napyxen6.R HCTOT{HIIKa Ha SHK-

cHpoBaHHoM ypoBHe AocroBepHocrt4 TolN= 82.

A.ns rexnratreg1Hx xapaKTepnCTHK T-TeneCxO[a fT-/18 KpuucxOft aCTpOOIt3ur{eC-

KOR OdCepBaTOpHH SoOeKTHBHoCrb BHEenepeqHcJIeHHHx KpnTepHeB 6uaa nafiAena

noCpeACrBOM TIHCJISHHOT6 MoAenHpOBaHHt MeToAoM Monre-Kapn6 IIIAJI, HHllLlHHpo-

BaHr.rbrx KaK nepBHqHHME raMMa-KBaHTaMH, TaK H qaCTHq4MH ;rAepHOF KOM1OHSHTbI
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Plc. 4. qacrort{ge pa9npeAenex[e a3rrM]rraJrbHofi llrprnH AZWIDTH, lac raMMa-JrgBHeB (xgpgae nu11sl
E An' gAepHLlx JIHBHefi (ToHxas ruP.usl (a); YMeHbut€Hne apeuenr o6xapyxexrr rcrort1[xa npHnpHMeHeHHH or6opa no AZWIDTH xax Qyxxqna rftaxaqu or6opa'r6
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KOCMHqeCKHX nyqefi ([OApO6HOe OnHCaHHe MeToAHKH pacqeTa nprrBeAeHo B t4, 6]). B
pe3ynbrare 3Tr,rx pacrreroB 6buo HafiAeHo, r{TO 3oQeKTHBHOCTb rIpHMeHeHH' yHHBep_
CAJIbHbIX KPHTEPHEB CPABHHTEJIbHO HEBEJIHI(A H TC:X.]/,T B AHANA3OHE 1,2 < 8 <I,g
(1,4< r,olx < 3,6).

Ko aropofi rpyflne KpHTepHeB cneAyer orHecrr,t napaMerpbr, npeAnoxeHHbre
Hillas'om [2] ("MIS$", "DIsr", "ALPHA", "AZWIDTH"). I-eor,aerpuqecxnfr cMbrcJT 3rxx
napaMeTpoB npoHnnKrcTpHpoBaH Ha pHC. l, 6-r. Iloaoxenue Hccne.qyeMoro Hcroq_
HHKa HaXOAHTCT Ha pHc. I B HaqaJre xoopAHHaT (TeJrecKon HanpaBJreH Toqrio Ha
o6beKT), SnnldncoM ycJIoBHo noxa3aHo uro6faxeHne qepeHkoBcKofr BcnbrruKg, xripHbr-
MH orpe3KaMH - BblIIIeHa3BaHHbIe napaMerpbt. BnAno, qro Bce oHH r.ryBcrBHTeJIbHbr K
opHeHTaIrHH H3o6paxeHHq BcnHIUKH orHocrTe-rrbHo HanpaBJIe:rlaflHaHcToqHrjr(,
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O*,
R(Qt"t)
(dt)**

1,6

4,t

2,6

1,9

5,0

3,s

1,4

t,s
1,2

2,3

6,6

5,2

IIo pery;ruraraM MoAenHpoBaHh, HafiAeHa

HeHus Ha ycraHoBxe rr-48 (cM. ra6nHIIy)
t{acrornue pacnpeAeneHn-s Srllx BeJIHT{HH,

npHBeAeHbl Ha pHc. 2-4. Tan.{ xe npHBeAeHbl

pacqerHa.E soQexrnanocrb llx npHMe-

nonyqeHHble B p$ynbrare pacqeroB,
3aBrrcHMocrH SooeKrHBHOCTH Or fpa-

HHqbr or6opa
Br4nu, qTO sOaDeKrHBHOCrb I(OopAHHarHO-3,tBHcHMblx KpHrepHeB B IIerIoM 3aMeTHo

Bbr[re, qeM )ftrHBepCaJIbHbIx, npHr{eM HaH6Onee aSQerrnanuM OKa3bIBaeTCs KpHTepHfi

a3HMyIanbHoF uHpHHbI H3o6paxeHgfl AZWIDTH. 3ro npexpacHo corJlacyerct KaK c

pe3ynbraraMl.r MoAenHpOBaHHt 121, r:ax H C sKCnepHMeHTaJIbHHMH AaHHIIMH [5] (nec-

MOTpC Ha To, qTo onHcblBaeMble pacqeTbl BHnoJIHeHH AJI.g ycTaHoBKH C HecKoJIbKo

llHbrMH TexHI,tqeCKHMIt xapaKTepHgTHKaMH, qeM yCTaHOBKa O6CepBaTopHH HM' yHnnna

t2,5l). Yuenrmenne BpeMeHH o6napyxeHnf, o6'beKra B 5 pas,6eaycaonxo, ABJn,,€rce

3Har{hTeJIbHbIM AOCTHxeHHeM B TexHHKe Y-aCTpOHOMHqeCKI'Ix Ha6nPAeHL tr'

2. Kpnrepnfi rpoeKqrronllofi Arrnbr (PROLENGTH)

AeraaunOe paCCMOTpeHHe OIr3HqeCxOrO CMbICJIa napaMeTpa a3HMlfraJIbHOfi [npH-
Hbr H3o6paxeHH.s AZMDTII noxasuBaer cneAyoqee' npeo6pa3oBaB TOqHoe Bblpaxe-

Hr,re AZWIDTH n npr6auxeHun MaJIbIx yrnoB. noJrleEBM:

AZWIDTH ={U'COSOO 
CT' - QO' 

(1)

I a / sin 0, 0, - 9oo,

r1e au b - Arlurla H EnpriHa r{go6palreHnr BcnIIIIIKH, g - airHM}rranbHHfi )rron ee (cM.

pltg. I, B). EOnbEan 3O$eKTHBHOSTb.3TOrO napaMeTpa OdbrCHfleTCfl TeM, rrTO OH

) ruTbrBaeT KaK xapaKTepHCTHKH paSMepa BCnbIIueK 4, b (pagnrtlHHe Anl sAepHHx n T-

JruRHen), TaK H OpIeHTaIIHIO BCIIbIItreK Oq T.e. flRfifleTc.f, xpHTepHeM BTOpOTO nOptAKa.

OAnaxo pa&[oxeHHe (l) norasusaer H HeAocrarKH SToro napaMerpa. Tar, npu Maurblx

q,onpeAenrpqyro pgnb Hrpaer IuHp[Ha H3O6paxeHHs b,pagy.urtn;1 KorOpOfi Ans

sAepHHx r{ T-1HBHeR MeHbtue, qeM ATHHII HSo6paxeHH a a (C0rnacrrO pacr{eTaM 1?', 4b.

Ilpra 6oatuux xe 3HaqeHHAx o.napaMerp AZWIDTH onrpaerct npeHM)rqecrBeHHo Ha

AnHHy d, Ho npH aroM )rron 0, BxoAHr B BHpaxeHHe B QopMe - |/sin 0 (y6HBarcI{eft c

BospaCTaHHeM )rrna), qTo CHI{xaeT pa3nHrlHe AZWIDTH A/rlf, n- H Y-BCn.bI[IeK.
yqgrusa.fl cga3aHHoe, JrerKo nocrpouTb napaMerp, cBo6oAHblfi or STIlx HeAocrar-

KoB. TaKHM napaMerpoM anl,rf,ercr. AnHHa orpegKa a3nMlrranbHofi ttunvttt H3odpaxe-
HHfl ([OKa3aHHoro Ha pHC. l, ,4 xupnuM), npoeKIIHt KOropOrO Ha 6onblryrc ocb H3o6-
paxeHHr{ paBHa AnHHe BCnHItrKH. HnH "a3HM)rraJrbHaq AJI,HHA", paBHat

PROLENGTH=a/cosct.

I-eouerpnueCKgfi CMbIcn 3TOrO napaMerpa nOKasaH Ha p5c. l, i, anpu1.;1l{Hr Aeficr-
BHr ero 3aKnpqaeTc, B CneAyOqeM. raMMa-IIIBHH HMeIoT B cpeAHeM MeHbuHe (nO

CPABHEHHK) C 
'{AEPHbIMH 

JIHBH.'MH) 3HAqEHH'T AJIHHbI 4 H OPHEHT}IPOBAHH NPEHMY-
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/,/p, ilf
ltt0

ro/a

120

/00

80

60

+0

20

9,0

8,0

7,0

6,0

f,0

4,0

J,0

2,0

1,0

qt 0,+ 0,5 0,6 0,7 0,8 0,9 /,0

pnc. 5. eacrorHoe pacnpeAerreH,e napaMerpa 
'RoLENGTH 

a.,,r """r"-rrt"l:;i}lrtJ;", nn,Hst u ars
'AepHblx 

TuBHefi (ToHI(as JrHH-Il9)-(a); yMeHbIIIeHHe apeueux o6xap-yxeHxs [crorrHuxa npil npxMeHeHHHor6opa no napauerpy pROLENCfft iliOvx*qir';irrq", or6opa t6)

IIICCTBEHHO BAONb ASHM}TTAJIbHOII JIIdHrH, T.e. HMeDT MaJIbIe 3HaqeHI,I, CI,H, cJIeAoBA-
TeJIbHo, MaJrbIe 3HaqeHH.fi- I / cos o. Hoo0paxeltn sAeplbrx BcnHrneK nMe161r |otawne a
H (BcneAcrBHe H3orponHocrH flAepHHx nHBHefi) 6o.nrune 3HaqeHH.H oq TaKHM o6pa:
3oM, oTHoIUeHAfl a /cos0BecbMa 3Har{HTeJrbHo pa3nuqaprcfl AJta rAepHHx H T-nvR-
Hefi.

Pesylrraru qucreHHoro MoAenHpoBa HHfl AnA napaMerpa PROLENGTH noKa3aHbr
Ha pHc. 5' I-ncrporpaMM:lMu H3o6paxeHbr r{acrorHbre pacnpeAeneH6fl BerrgqyHbr
PROLENGTH (ronxag tAHnA -- A,,a r-n,BHef,, x,pHar - Anu nepB,rrHbrx nporo-
HoB). IInaBHofi xpnrori noxasaHa 3aBHcHMoer\ BpeMeHH o6napyxenHfl HcTor{HHKar,dx
or rpaHnrrH or6opa no napaMerpy pRoLENGtl{ us prc. 5 cneAyer, r{ro, or6Hpa,



BcnbrrrrKlt co 3HaqeHHeM a lcos0 < 0,250 (Anfl xapaKrepHcrHKr,t ycraHoBxH tT-48),
MoxHo Aocrnqb )rt'terrbrueHu, BpeMeHH o6napyxenH., HcroqHnxa 6oaee qeM B l0 pas
ro cpaBHeHun c na6noAeHusMu 6es or6opa. 3ro snaqeHne npnMepHo BABoe npeBoc-
xoAnr aHaroruqHyp BernrrHHy An, rapaMerpa AZWIDTH. [Ipr srou roripipnqnenr

noAaBnenns rpona R = (Nr / Nro) (N eo I Ne)= 36, arDrDexruBHocrb or6opa Q = (\ 1F-rJ

/ (Nrft/Nr) = 3,2,

I 
BbIBoAbI

l. Srlr[exrnBHOCTb HaBeCrHbIx xplrTeplleB Or6Opa, rgn6n63]n6tt1nx OpHeHTaqHX]

nSO6paxenn, BCSHIIIKH (T.e, rpe6yrOqrx sHaHHt KoOpAHHaT, O6rerra) Bbllle, qeM

yHHBepcanbHHx.
Z. Ha KpurepHeB, ocHoBaHHHx Ha opneHraqnn Bc[HIIIrr, nau6oatuefi aQQerrna-

HOCTH CneAyeT OxHAaTb (COrnacHO pacqeTaM) OT npeAnaraeMoro HaMH napaMeTpa
"rpoeKqnoHuofi A.nunu" PROLENGTH (AnHHbr orpe3xa a3rMyranbHon ililr.r.u uso6pa-

xeHne, npOeKI{H., K9TOpOTO na 6OlrmyO Ocr naO6paxeHn.fl paBHa .qnnHe H3O6pa-

xeHHfl scnHuxu).
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TIPHMEHEHUE KJIACTEPHOTO AHAJI}I3A.
NP}I OBPABOTKE PE3YJIbTATOB HAEJIIOAEIilKIfi
HA MHOIOKAHAJIbHOM TAMMA-TEJIECKONE

A.[. Kopuxerrxo

t{a npruepe HccJreAoEaHBr MaccHBa AaHHbrx, noryrreHHoro qHcJIeHEHM MoAerxpoBaHreM, noxa3aHa

BolMoxl{ocrb to0erTnBHoro npHMeBeH[c rJracrepHoft, aHarHla AJrt xraceHQHraqHH qepeHroBcxllx
BcnbrEex UIAI, pemcrpHpyeMbrx npn xa6apAen[.sx ,ra MHoroxaHaJIbHoM raMMa-TeJlecxone.

Peyrbraru aEaJIHra nprBeAexu s ra6arqe.

. THE APPLICATION OF CLUSTER ANALYSIS FoR THE RESULTS OBTAINED AT ITELE'
SCOPE, by A.P. Kornienl<o. A possibilitj to apply a cluster analysis method to classify Cerenkov EAS flashes
registered by the multichannel 1+elescope is demonstrated. The events generated by numerical calculations were
used for illustration. The results of the analysis are presented in Table.

BBeAcrIrre

B rauua-acrpoHoMnH cBepxBbrcoKrlx aHepruf, Bce 6onblllee pac[pocrpaHeHre
nonyqaror reJrecKonbr c MHoroKaHarbHbrMH cBeronpHeMHHKaMH Il-6], no3BoJlrlotrtH-
MH nonlrqarr nnoopuar-lHro o pacnpeAeneHEH nHTeHcr,rBHocrH qepeHKoBcKoro Hs-
nyqeHHr BC, BcnHrrrKe H reoMerpHqecKHx xapaKTepl.tcrHKax ee H3o6paxeHHt B oo-
I(anblrofi iraogx6grr TeneCKOna. u Ha OCHoBaHHU 3TOfi nn$Opuaqnu H3 MaCcHBa
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Ha6nloAarenbHbrx AaHHbrx npor,r3BoAHrb or6op co6brrxfr, HHHqHHpyeMbrx
nepBHr{HblMH Y-KBaHTaMn [7-91. Ha ycranoexe I-T-48, KpoMe nepeqHcreHHbrx Bbrrue
xapaKTepHcrHK, 143MepJ{erc.c raKxe orHocHTeJrbHoe coAepxaHue Y@-r,lsJryqeHHr{ B
cneKTpe r{epeHKoBcKofi acnlrujxH, t]ro no3BoJrser npHMeHHTb errle oAUH MeroA
or6opa, rpeAnoxeHnHfi s [10] H AeranbHo rasyvenHuft a [111.

or6op co6urufi, HHHrrHrpoBaHHbrx nepBnqHbrMH y-KBaHraMH, npoy3BoAl,rrc-s no
oAHoMy HnH HecKoJIbxHM napaMerpaM cneAylorrlHM o6pasou, Anfl, Kilt<Aoit BcnbrrrrKH
onpeAenrerc.E 3HaI{eHHe AaHHoro [apaMerpa x or6pacuraprcr Bce Bcrrbrruxt, AJrfl,
KOTOpbrx 3ro 3HaqeHHe npeBbrrxaeT HeKoTopoe rpaHHqHoe.

onrnuaaunoe 3HaqeHHe rpaHnubr Anr{ xaxAoro }r3 rrapaMerpoB onpeAeneHo B pe-
3ynbrare qHcJreHHoro MoAenHpoBalr.laa H flr.r'r,ercr $axcnponaHHbrM npH peaJrbHbrx
Ha6"npAeursx, xor.fl A.rlfl HeKoropbrx napaMerpoB or6opa xeJrareJrbHo HMerb Bo3-
MoxHocrb BapbHpoBarb rpaHHqHoe 3Har{eHHe [101. Kpor,re roro, B ocHoBy pacr{eToB
IIIAJI noaoxeH pqA MoAeJrbHbrx npeAcraBJreHnfi, xorop*e Anfl e.rep.rE 

--l0rz 
aB

Morlrr 6url ne BnoJrHe xoppexrHHMll. B qacrnocrn, AaHHbre o ceqeHHH B3iIHMo-
4eficrena, cneKTpax BTOpHqHHx r{acrur{ r,Bnfliorcfl SKcrpanonflqneg AaHHbrx, ngny-
qeHHbrx Ha ycKopHTeJrsx npH 6oaee HH3KHX SHeprHrx, r{To Moxer [pHBecrH K He-
KOTOpOMy OT.rlHqHl() pacqeTHbrx xapaKTepHcTHX r{epeHKOBCKHX BcnbrrueK or peaJrb-
HbIX.

Taxnpr o6paeor,,r, Bo3HHKaer saAaqa BbrAerreHHr{ raMMa-.[HBHefi, He ocHoBHBaqcb Ha
MoAeJIbHbIx AorlyuleHHflx. O4Hnu H3 nyreli ee perueHH.E npeAcraBJrr{erc.fl HccJre-
AoBaHHe coBoxyflHocrn xa6anAaTeJlbHbrx AaHHbtx oAHr.M H3 MeroAoB MHoroMepHoro
crarHcrHqecxoro aHaJIHsa - MeroAoM KnacrepHoro aHaJrHsa. Aocro[xcrBo MeroAa B
ToM, t{To oH no3BoJrter onpeAenHTb ecrecrBeHHoe pas6uenue roqeK MHoroMepHoro
npocrpaHcTBa Ha rpy[nH (Kracrepbr), ocHoBbrBancb npH 3ToM TonbKO Ha KOOpAH-
HaTax Toqex B 3TOM npOCTpaHCTBe.

Meroq Knacreprroro arraJrn3a

B unorouepHoM crarHcrHr{ecKoM aHaJrH3e cyulecrByer psA MeToAoa, o6beAu-
HeHHbIx rlenbn xaaccutltnxal.J.urz, u BbreBJIeHH.fl oAHopoAHblx B HeKoropoM cMbrcJre
rpynn, Ha3brBaeMbrx KJracTepaMH, a MeTOAbr Hx HaxoxAeHH.E _ KnaCTep_aHaurH3oM.

Ecan qncao KJIaccoB pas6nennx 3apaHee HeH3BecrHo, npHMeHrrorcr Hepapxg-
qecxHe cxeMbr xaaccr$,uxaunu llzl, EpeAcraBnrrculne co60fi nocneAoBareJrbHyro
npol{eAypy o6le4nnenut AByx nas6oaee 6lnsxnx xnacrepoB. Cxerrla nocaeAoui-
reJTbHofi r(nacrepH3iIrrHH Moxer 6rrrl onucaHa cneAyrorrlHu o6parou u2J. paggMarrru
coBoxy[Hocrb HccneAyeMHx roqeK I = {lt Iz, ,.., I n) r(aK MHoxecrBo r(nacrepoa [11 ),
{lz),..., [1"];eu6epeM ABa H3 HHx, cKaxeM, I;u ll,KoropHe B HeKoropoM cMHcne
nan6onee 6auaxn Apyr K Apyry, n o6r,e4anuM Hx B oAHH r(nacTep. Hoaoe MHoxecrBo
KJracrepoB, cocrotrqee yxe H3 n - I xlacrepoa, 6y4er

{ItJ, {t),..., g;,1),..., (1,}.

lloaropaa npoqecc, MbI noryql4M nocneAoBareJrbHHe MHoxecrBa, cocro.cqr.le H3
n - 2, n - 3 u r.A. KnacrepoB. B xonqe erofr nporreAypbr nonyqHTc.fl KJracrep,
cocro.flttlnfi He n o6texroB H coBnaAatorql!fi c [epBoHaqaJrbHbtM MHoxecrBoM

I = {lt Iz, ..,, In).
Kax4ufi MHoro3JreMeHTHbrfi xJracrep xapaxTepH3yerc, uepofi 6ausocrn, T.e. pac-

cro.qHHeM MexAy AByv{, x"[acTepaMH, B pe3ynbrare o6:ne4nHeHil' xoropbrx on o6-
PA3OBAH, KOJIHqECTBOM BXOA9II{HX B HErO OAHO3JTEMEHTHbIX K'ACTEPOB H CBOHMH
KoopAHHaraMH B HccJIeAyeMoM npocrpaHcrse. B xaqecrBe Mepbr paccro.sHHfl qarqe
npHHHMaeTC.s SBKJTH AOBa MeTpH Ka.

AHarusr,rpy, rrcrorpaMMy paccrorHHri, MoxHo Aarb orBer H& Bonpoc: Ae711-tcs JrH
HCCneAyeMafl coBoKy[HOCTb roqeK Ha KJracrepH,fl ecrLl Aa,TO na CxOalxo? [131.
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ffpnmeueuxe xnacrepHoro SIIaJrII3a

AIf BbIAeneIIHX faMMa-BcrIbIIIreK

MeroAon xJracrepHoro aHaJrn3a 6ul nccaeAoBaH pacqerHblfi MaccHB qepeHKoB-

cK6x Bcnbtrrrex IIJAJI or nepBHqHbrx raMMa-KBaHToB H nepBHt{Hblx nporoHos Krl c
Sneprnefi E>10t2 aB, no.nyueHHHfi s pe3yJlbrare qHcneHHOrO MoAenHpoBaHHfl, oflit-
canHoro s Il4l.

B xaqecrse HcxoAHbtx napaMerpoB 6rtan sscru cneAyPIIIHe B€JInI{HHH: zl -
npoAonbHbrfi pagMep nso6paxenx.s BcnbrruKn a Qoxa-nunofi naocxocrn TeJrecKona, b -
nonepevuufi pa3Mep BCnbtItrKH, 0 - O$$exrHsHufi pa3Mep BCnbllIIKH, ulv - orno-
cnreJrbHoe coAepxaHHe yO H3nyqeHH.s B cneKTpe BcnHIuxH'

HccreAosanncr ru6opxu No+Nr=400 uNo+Nr= 1000, rI.eN, - KoJIHqecrBo

p-co6utttfi, N, - xoanuecrBo 1-co6urufi npr orHoluennex N,fNo = 1,0; 0,1; 0,05' Ar'{
BCex nepeqHgrleHHblx nu6opOx MeroA Aaer yBepeHHoe pa3AeJIeHHe Ha ABa (naqrepa,

oAnH H3 Koropbtx. nporoHHHfi, coAepxuT BCnHIIIKH c 6oaruul"rn 3Har{eHHflMH a,b,0,
r/v, rrOpofi KnacTep coAepxHT BCnbrurKH c MaJrblMH 3HaqeHH.flMH nepeqHCJIeHHbIx

napaMerpoB.
B ra6.nrqe npHBeAeHH nonyqeHHbre Ann xaxAoft nu6opxx cocraBbl KnacrepoB H

onpeAeneHHble Ailfl HHx rosQSnqnenru pexexqHu R = (N'.fN'p)l@,/N r) u

200
40

20

500
90
45

200

400

400
500
900
900

190

40

z0

384
6E

39

3,39
2,t5
2,5
4,31

4,10

3,28

1,60

t,47
1,58

1,82

1,76

1,69

3Aecr wi u lf, - KoJIHqecrBo T Ir p t P'wracl.epe.

Cpannenre ngn)n{eHHblx pe3ynbTaT6B C pe3yrbTaTaMn OnpeAe6erils StpQexrnr-
HOCTH Or6Opa nO napaMeTpAuo,,b,0,ttlv,npHBeAeHHblun s Il11 Ans 3Toro MaCcHRa

.{oHHbrX: Qo=l,76iQt=lA0;Qe=l,ffiiQ,t"=1,89; noKa3aJlo, qTo nonyqeHHble HaM}l

SHaqeHHrI Q 6au:xn x eQipexrneHqqrn Or6opa no KaxAOMy H3 nepeqncJreHHHx na-
paMerpoB, Ho Knacrep-aHaJrH3 no3BoJlter ocyqecrBntru or6op, He on[par{cb Ha

xaxyO-ar6O unQOpuaqup O pagnpeAeilegnu TOr{eK x H3Har{aJIbHO He nygnTfipy1
r{HCJtO KJraCTepOB.

B peaarnux JlHBHrx napaMerpH Bcnbrrlex, Bo3MoxHo, 6yAyr HecKonbKo orJII,l-
qaTbcrr oT flon]rqeHHbrx rrHcJreHHbrM MoAeJrHpoBaHHeM, r{To MoxeT oTpHuaTenbHo
CKa3aTbCfl na aSQexruBHocrll Or6opa no napaMerpau C SnxcrpopHHofi rpannqefi.

,Ilae xaaCrepHoro aHaJIH3a Qlyxryaqnn napaMeTpoB BCnHItreK He BaxHbI. BaxHO,
qro p- H y-BcnbIItrKM HMepr pa3nHqnfl, cJre.qoBareJrbHo, MeroA 6yaer croJrb xe eQ-

Qexruano npoBoAHTb or6op yco6urufi npr nrc6ux na6opax .qaHHbIx. Bolee roro, B

Kar{ecrBe HcxoAHHx npH3HaKoB Moryrr 6uru gs.flrx aro6ue napaMerpbt IUA.II. O6rer'a
nu6opxu orpaHHrreH TolbKo Bo3MoxHocrgvn 3BM.
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3axrroqexne

lloxaaano, qro MeroA KnacrepHoro aHaJrn3a noaBoJrfler npoBoAr.rrb sQsexrnrnsrg
or6op raNalaa-aHsHeft.

Ilocxolrxy MeToA cso6oAeH or r(aKux-Jrr6o uo.qeauHl,rx npeAcraBneHnfi, ero HaH-
6oaee qeaecoo6pa3Ho nplrMeHcrb Ha Har{aJrbHoM otane na6nnAennfi npn noHcKe Hc-
TOI{HHKOB TAMMA.KBAHTOB H }MOqHEHH.A CPEAHHX XAPAKTEPHCTI,TX qEPEHKOBCKHX
BcnbrrrreK IIIA.II, noc.rre qero MoxHo nan6olee upsexrnano npoBoAHTb Or6Op no H3-
BecTHbtM HbrHe rpHTepHrM.

. Kpoue roro, creAyer orMerrTr, r{rb o6reu au6opxr,r H qHcJro napaMerpoB oQpa-
6arHsaei'{oro MaccHBa orpaHnqeHo roJrbxo Bo3MoxHocr.fir.{u 3BM, aroaronoy .rpea-
aoxennufi MeroA npHMeHHM Anfl npoH3BoJrbHoro na6opa napaMerpoB IIIA,TI, Hsr*{e-
p.geMbrx Ha ycTaHoBXaX pa3rIHr{HbIX TIlnOB.

Anrop ray6oxo npH3Harenen Io.I. 3ucxrny 3a npeAocraBreHHbrr MaccHB BcnHrrreK
IIIA,II, nolyqeHHbrfi qrrcreHHbrM MoAenHpoBaHHeM, H ga nocTaHoBKy 3aAaq1,1, a raKxe
A.A. creiran.sHy 3a nocrorHHoe BHHMaHTe x pa6ore H noJresHoe-o6cyx4euue pe-
3yJrbTaToB.
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CI{CTEMA KOHTPOJIfl I0CTI{POBKI,I TEJIECKOIA ilCnnra!,

A.@. Jlaryrnu

ollficaEa co3AaHHat a KpAO AH CCCP onrrxo-MexaHrr{ecxar cilcreMa Am xoxTpoJtc coxlia;1eg1;,
locrHpoBx[ op6xraauroro reJrecxona, xoropaf, [crroJrb3yer MeroA aBToxo.,rJrr{MarlroHltorb xogTpoJrr, xogonyckaer 6ucrpufi nepeBoA Terecxona c pexHMa na6atoAennc Ha xoxlpoJrb n o6panro; pa""roipen
cnoco6 Pean}llarlHr ko]rrpoJtbroro rcroqHrxa cBera c rcnoJrbloBaxleM onrhqecrolx oJreMeHToB cne(T-
poooroMerpa; AaHo onHcaHHe xoHcrpyxrlHH y3ra xoHTpoJrbHoro sepraJra.

THE ADJASTMENT SYSTEM FOR SPACE TELESCOPE "SPIKAI, by A-F.lagutin The ophical-
mechanical system to test and maintain the adjastment of the orbiral telescope constructed at the Crimean
Astrophysical Observatory is desiribed. The sy4em is based on the method of autocollimator control being
flexible enough either for the mode of observations or tests and vice versa. The feasibility of the test light source
using the optical elements of spectrophoometer is considered, The design of the unit of fest mirror is described.
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IIpx paspa6orKe ynbrpaSnOaerosoro reJlecKon a Ailf, aBroMarg qecrOfi op6nraau-

HOfi CTaHqHr 'AC"1pOtt" 6OArrOe BHHMaHHS yAenrnqgb HaAeXHOCTII er6 CHCTeM H

ySrrOB, npHHHMiIJIHCb BceBO3MOxHble Mepbl An, COxpaHeHHfl pa6OTOCSOCO6HOCTT

TOqHOro onTHr{ecKoro nHcTpweHTa nocJle 3HarIHTerIbHHx MexaHnqecKHx H npoqHx

BOgAefigrBHfi Ha Hero nplr BHBSAeHAy. HA Op[ItTy H B np6qegge 3KCnnyaTaIIHH B

KOCMOCe. MaOrOxparHble HSMeHeHHt KOM1OHOBKH' KOHCTpyHpOBaHHe B HeCKOJIbKHX

BapuaHrax H BH6Op onTHMaJIbHbrx pelueHHfi, npnMeHeHne CneqHiLJIbHLIx KOMIeH-

caropoB reMneparypHHx Ae$opMa:qiv.fit, Ay[ttapoBaHHe orBercrBeHHHx AeraJrefi, pa-

TIHOHaJIbHOS Pagtr6ngxeHue HeAy6ngpyeMblx tOCTHpOBOqHO-KpenexHbIx SJIeMSHTOB H

np6qre nOAOdHHe [pHeMbI H KOHCTpyxqvil 6y.nn HC1OJIb3OBaHH HaMII npH pa3pa-

6orxe onrhKo-MexaHnqecKnx ysnoB HoBoro npn6opa'
llpuuenenne pasrltrqHqrg pOAa CI{CreM KoHTpOn., raxxe nOBH1raeT HaAeXHOCTb

pa6oru op6nra.nunor9 reJlecKona H AocroBepHqcrb p$ynbrar6B Haf,rpAeHufi HA

HeM. KoHrponupyrorcfl reMnepar)rpa H AeoopMaIIHH orleMeHroB KoHcrpyKIlHH' roq-
HOCTb HaBeAeHH"t TerrecKona Ha Ha6nx)AaeMblfi o6beKT u MHOroe Apyroe'

BeCrua BaxHO HMeTb npeACTaBneHIte O COxpaHeHHH ;OCTIIpOBKT - uJtH O CTe[eHH

paibroCTHpOBKH - opfHTaIbHOrO TeregKoflA, Enfl 3r6fi qenH aBropOM 6u.na npeg-
nOxena H paapa6oTaHa CneIIHanbHa.s CHCTeMa xOHTpOnt COxpaHeHH, KTTHpoBKH 

"
Ilpoaeprrr xlcTnp6Bry renegKona Mox6o HSCK6JIbI(HMH MeTOAaMH' OAnn Hg Hrx -

asroxornnuaqnoxiHR - cocroHT B CneAyoqeM' B SoKyce reJlec1ona noMel{aerc'{

CBeTrqaflCt TOHKtr; CBeT OT Hee, npOf,Afi CKBOSb O[THqeCKyK] CHCTeMy Tenecxona, BH-

xoAnT H3 nocreAHero napaJIJIenbHbIM n)qKOMl .n€PeA TeJIecKo[oM nepneHAl',l-

KynflpHO erq BI,t3HpHofi OeH [1] yCranaravrp:eTgfl BbICoKOxaqecrBeHHOe n,IoCKoe

KoHrponbllge 3epKan6, KOTopoe oTpaxaeT flapaJlJlenb11blfi nyq61 ofpaTHo B TeJIe-

CKorr; CBCT cHoBa npoxoAHT cKBO3b reJlecxon r B ero $oxaarnofi [JIocKocTx (Teo-

perHr{ecKH B OoKyce - rlpn coBnaAeHHH Bu3lpHoft tt onrnr{ecKofi ocefi) crpolrr
aBToKoJrJrHMaqHoHHoe nso6paxenue cBercqefics roqKl,t. IIo en4y lr3o6paxeHl# Mox-
Ho cyAnrb o x1crltpoBxe cHcTeMH TeJrecxon-SepKano. Cueulenne SneMeHToB OTofi

cfcriuu Aaer B o6tqeM Cnyqae CMeIIIeHHe H3o6paxeHH.s Tor{x6. (KpOMe rOrO, O

pa3HocTHpoBKe cHcreMbr cB[AereJrbcTB)rrcr HcI(axeHH, HrH pacsoKycHpoBKr aBTO-

KOnJr[MaqHoHHoro H3ofpaxeHgfl nO CpaBHeHnK, C HSO6paxeHHeM B orbl(rcTu-

poBaHHofi cncreMe). .t[ar ocyrqecrBJreHn.fl raKoF npoBepKr Heo6xoAHMo Kax.qHF pat

[pOBoAHTb cnoxHyx1 OnepaIIHIO ycTaHoBxH, IOCTI;pOBKIT il xeCTxOfi QnxCaqnu
KoHTpoJrbHoro aepKana orHocaTeJrbHo renecKona; Ha6nPAeHHfl npH oToM HcxJIlo-

qeHbr, nocKonbKy KoHTpoJrbHoe 3epKano noJrHocrbn (unu s 3Har'IHT€rbHofi Mepe)

[epeKpHBaer pa6bvufi n]rr{OK CBeTa, HAyrltl,tfr B reJIecKOn or Ha6nDAaeMOro O6rexra'
Ilpnnnran Ha "crIHKe" cHcTeMa KOHTpOJTf, TaKXe noSBoIceT cyAHTb o coxpaHeHHH

.rocrHpoBKH no HeHaMeHHocrH xoopAHHar aBToKoJIJIHMaIIHoHHoTo lt3o6paxeHHt rorl-
xH.'HO OT OnHCaHHOfi BHue OHa OTnHr{aeTC, TeM, r{TO BMeCTO OAHOTO 6OAuuOrO

KoHTpoJrbHoro 3epgaJra B TerrecKone ycraHoBneHbl qerHpe MaJIeHbKI{x. KaxAoe H3

HHx OTbIOCTHpOBaHO H xegTKO SaKpe[neHO Ha CnafiAepe BTOpITqHOTO 3epKana Te-

Jr€cKonE; MaJrbrfi pasMep KoHTpoJlbHoro sepKana AaeT Bo3MOXHOCTb HCnOJrbSOBaTb

Ans er6 pa3MeuleHlrfl B OCHOBHOM "renl" CnafiAepa, 6raroAapf, rleMy CeqeHlae pA-

6oqerO nyuxa reJIeCKOna n6qrn He TepteT nOne3HOR nIOIqaAHi nOATOMy y6gparb

KoHrpoJrbHbre SepKana npH Ha6npAeHHtx Her HaAodHocrH'

Ay6nr,rpoaanHe KOHTpOJIbHHX 3epKan .noBHluaer AOcTOBepHOcrb pe3ynbTaroB

KOHTpOnr, nocKonbKy xpenneHHe Ha MexaHHqecKltx 3JIeMeHTaX TerlecKona He ra-
paHTnpyer COxpaHeHHt KICTHpoBKH CaMorO KOHTpOIbHOTO 3epKaJIa (B STOM OrHO-

rueHnH nyque BapHaHT, npH xoTopoM KoHTpoJlbHoe 3epKano HSroToBJreHo KaK oAHo
qenoeco BTopHtIHbiM).

clnqecraenno yMeHbrrreHHoe ceqeHr{e KoHTponb}rblx cBeroBHx nyr{KoB KOMneH-

1 3rr"p"etr.ru"xHe pacqeru xoHTporIbHblx cHcreM npoB.AHJIHcb.n.B' rpaHrIIxHM'



Pxc. l. CxeMa reJrecxona co cnexrpoQoroMerpoM
I-HcroqHHxcBera,2-JIHH3aHcroqHrka,3-3epxanoHa3acroHxe,4-$oroyMHoxHTe;rbHyJreBoro

nopsAxa, 5 - gHQpaxql,loHHas peulerxa, 6 - repxa.ntnag BxoAHaq 4uaoparua, 7 - aropnunoe 3epxaJro
Terecxona, E - rraBHoe 3epxaro reJlecKona, 9 - xoHTponbHoe 3epxaJro, I0 - o6texrHs aHaJlH3aropa,
L -- aHarH3arop rso6paxexnr, onpetrenroqHfi xoopAHHarH ero 3JreMeHToB

cHpyercq npH Ha3eMHbIx HcnbITaHHtx npHMeHeHHeM MOTTIHOTO HCTOqHHKa CBeTa
(na3ep) rIpH BH3yaJrbHoM KoHTpoJre H CoorBercrByroqefi 3Kcno3HrrHefi npn @oro-
rpa$Hr{ecKoM. BbIcoKoI{yBcrBHTeJIbHoe [rrarHoe ycrpoilcrBo, npeAHa3HaqeHHoe A.rrr{
onpeAe.rreHlrq KoopAl,rHaT H3o6paxeHHfi Ha6nDAaeMbrx cBeTHJr B rlore speHH.fl Te-
JrecKona, no :rilMbrcJry, AonxHo 6uao cAelarb Bo3MoxHbtM KoHTpOJrb TOCTHpOBKH
TeJrecKona Bo BceX ero cocrosHH.fX: rrpH "nepeKnaAKe" Ha 3eMHOfi MOHTHpOBKe, B
TepMO6apOKaMepe, Ha BH6poCreHAe, npH TpaHcnoprHpoBaHHH B 3eMHbtx ycJroBHrx,
npH pa6ore B KocMoce.

Teaecxon ocHarrleH cneKTpoQoroMerpoM c HenoABHxHofi ToponAa.rrbHofi Au@pax-
t-IHOHHOft perxerKoli, co cKaHHpyurIHMH BbrxOAHbrMH rrlen.sMH Ha xpyre poyaan4a [2, 3l
H c KoHTpoJIlHurr iporoyMHoxHTeJIeM B HyJreBoM nopqAKe cneKrpa. (OnucaHnufi a [31
npu6op pa3pa6arHBarca y HcnHTbrBarrcfl B KaqecrBe nporornna cneKTpoeoror,4erpa
pna "Cnuxu"). BxoAHaq gnaQparva cnexrpo$oroMerpa, noAcBeqeHH aA crtaAbi, B npH-
Hrrofi cHcreMe cnyxHT ToqeqHbrM Hcror{HHKoM cBera B Qoxyce TenecKo[a. ocy-
IIIecrBJIeHo 3To cJIeAyDIqnu o6pasor"r. Ha 3acnoHKe Qoroyr'+roxlff-rejr,fl (pac. 1),
ycraHoBneHHOrO B HyneBOM [OpflAKe, yKpenneHo Manoe 3epKaJro. ono naxloneHo
TaK, qro6br H3o6paxeHHe Hcror{HHKa cBera B HeM coBnaAano c nyneBHM nopsAxoM
cneKTpa, KorAa 3acnoHKa yMHoxHTens 3€tKpHTa. HcroqHnx - laMna HaKaJrHBaHHfl -BKJIIOqaeTcq rorlbKo npH 3aKpblTofi 3acroHKe. CBeT H3 HyrreBoro nopJ{AKa nonaAaeT Ha
BorH)rryn gnQpaxqnoHHyn peruerxy H, "orpa3HBrrrHcb" or Hee, 3anoJrHr{eT anepTypy
TeJleCKOna CXBO3b MaJrOe BXOAHOe OTBepCTHe ("ulerb" E' 40 MKM) Cner(Tpo$oroM€Tpa;
Aanee, npofiAr H3BeCTHbTM n)rreM K KoHTpOJrbHbrM 3epKaJrau n o6parHo, cBer co-
6npaerc-n s1nuzn Ookyca reJrecKona B AeficrBrTe/rbHbre H3o6paxeHnfl cBerffrrlefrc-g
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Prc. 2. KoHr?orbHoe sepxiuto
,_-xoHTpoJrbHoe3epxaro,z-onpaBa3epKaJra,3-npouexyroqHoexorbrro,4-xoMneHcarop,s_

pesrdoaoe xo.lrrqo, 6 - urnoHxa - [rnrhHT

AHaQparMbr cneKTpo$oroM€Tpo; oTo "cogBe3AHe,, aB.roxoJrJrHMarIHoHHbrx H3o6paxe-
HHfi H aBanr3Hpyerc, TeM HJrH HHbrM cnoco6oM.

_Taxnu o6pa3oM, nepeBoA TenecKona c pex,Ma Ha6JbAeHH, Ha pexrM xoHrponfl Ho6parno Moxer 6urr ocyqecrBneH npocrbrM nepexnprreHxeM 3acJroHKH. H HcroqH[xa.
Ilpr,r caeronoM ArraMerpe 32 MM KaxAoe KoHTponbHoe 3epxilJro (puc. Z) HMe€TonpaBy c HapyxHHM AHaMerpor'r 40 rtt'l. Terraneparypnufi xorrneH@Top 3aJroxeH c,r,lqesofi cToporrbt, a 3aAHefi nJrocKocTbto onT[qecKa"E AeTanb nexHT Ha Tpex nno_

IqAAKAX,'BJI'IOtrIHXC' NEPEAHHMH TOPIIAMH KOPOTT(HX HOI(EK OIIPABbI, BbINOJIHEHHbIX
KaK OAHO rtrenoe c Hefi r,l crortrux Ha coorBercrByroqeri nrrocxocrx cnafi4epa. Brr_
HyxAeHHO.M:UIHe pa3Mepbl KOHCTpITKqHH npensrcTBytor 3HaqHTeJrbHOMy pa3BHTHK)
onopnofi 6asu ronrporbHoro 3epKaJIa; coorHorrreHre pa3MepoB TaKoBo, rrro H3Me-
HeHHe BHcorbI HoxxH Ha I uxtrl Aaer cMeqeHHe aBToKonarrarjronnoro uso6paxeHn,
NOP'AKA I UU. IIOATOMY BMECTO TPAAITI{HOHHHX CHCTEM C IOCTHPOBOT{HbIMH NOA-
BHXI(AMH NPTH'TA 6UAA XOTTCTPYKIIHfl, NPEAYCMATPHBAIOUIAfl XrcTHPOBXY METOAOM
npnua6pnnaH.l/.n u nplrrHpaHHt, T.e. nyreM Toi{Koro nocnofiHoro cHtrH, MarepHura
HOXeK Anrr H3MeHeHnfl HX BHCOTIT. orrrncrupoaaHHoe raKHM o6pasorrr *orrrpororo"
3epKano xecrKo npHTrrHBaerca 4y6anpoBaHHbrMH Ha KaxAoR HO)(Ke KpenexHbrMH
BHHTaMH K nnoqaAKe cnaft4epa.

Mnoroqnc.rreHHHe H xecr.He Ha3eMHbre HcnHTaHHg reJrecKona noxa3aJr, Aocra-TOqH)nO HaAexHOCTb OnHcaHHoro ycrpoficrsa. Br\,recre c reu 6uaa o6napyxena na_
cToJrbKo BbrcoKar cnoco6nocrb reJrecxona nporrBocrorrb AerocrHpynqrrM Bo3Aeft_grBH.gM, qro.or[aJra Heo6xoAr,rr.rocrb B xoHTpone coxpaHeHn.s rc,crxpoBKg Ha Op6rre.rloerouy c,creMa nepelq 3anycKoM 6rtla cHsra H B KocMoce He HcnoJrb3oBaJracb.
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Ni o[]r <Ir ].{ IIr4 p 0 B A H H A rI CI,I C't BMA IIIM I,|ATA

f.M. flolrou

cHcreMa IIJMHATa MoAHQHIIHpoBaHa nepeMerreHHe[, BxoAHoao 3paqKa Ha BorHyroe 3ep(aro c r]erbp
yMeHbueHH, ra6apuTos 3epkaJla H Beca onrHKH. Bo3voxrro noqrH TpexkparHoe cHHxeHHe Beca onrHKr.{ B
lloBoll cHcreMe npll coorBercrByloqeM yMenbueHuH Beca MexaHHxH H cror.tMocrr npr6opa. ;'lpo3eAeHo
t{HcJIeHHoe HccJIeAoBaHHe kaqecrBa uso6paxenNn nyreM pacqera xoAa nyqefi H noKa3aHo, q.ro
uo.laQHqnpoaaHHag cHcreMa npaxrHqeckH He ycrynaer kraccHqeckofi cHcreMe [Iiruu4ra no xaqecrBy
uro6paxeHxa npn Ma.[brx yrJlax nor, 3peHH, (2r" < 7")

ADVANCED SCHMID1' SYS'I'IIVI, by G.M. ['opov. Schrnidt sysrenr is improved by means of
rearranging Lhe enlranco pupil to concave rnirror lor tlirninishing rlirncnsioni anti weighr of Lhc teiescope. 1 is
possible to reduce weight of lhc new systcm ah]ost throe rirnes antl diminish weiglir of trc mecanic'al parts
and cost of the telcscope' Image quality of the new system is investigarcd by compurcr. It is shown thai the
new system has almost so good quality of the inragc as wcll'known .Schimat systcm if thc field of vision is
small (2w < 7o).

l. Buc;{enue

cucreua lrlvuAra, H3o6pe'reHHaE 6onee noryBeKa HasaA, no.nyqhna urpoKoe
pacnpocrpaHeHHe B acrpoHoMHr.l. IIIvn4ry BnepBbte yAE,nocrr co3Aarb KaMepy,
o6naAaoLqylo BbtcoKoll cBerocrrorz rrpn 60rbrxoM noJle 3peHrg h BbrcoKoM Kaqecrge
H3o6paxeHHfl. B cHcreMe luMHATa HCnpaBJreHbr ceepHqecKas a6eppauHr, KoMa h
ac'rHrMarlt3M; HaH6onee cyutecrBeHrtofi flBr.Hercr;l KphBH3rJa noJrr, a raKxe noJreBbte
adeppauuu Bbrcurr4x nopnAKoB. IIpu pa6ore B uHpoKori o6nacru cqeKTpa cneAyer
yqHTbrBarb raKxe H XpOMaTu qecKHe a6eppaqur,r, BHocHMbre xoppeKr{HOHHOTz
nnac'r'HHori, Cucreva UJr,augra,6.naro,Aap.s BbicoKori cBeTocH,rre, npHMeH-aerca B
c[eKrporpaoax, a raKxe A./r,1 perhcrpaql.lH Me1'eopoB H Hx CneKrpoB [1i.

lpyrax odnacrb npuNreHenh, cHCreM u.lMHAra - HenocpeAcrBeHHoe eororpa-
QupoeaHue 6oauuux ylracTr(c'B Hc6a, riepeAKo c o6.beKTHBHofi npH3Mori HrH be-ruerKopi. c :'rofi qenbo Hcnc,,ib3yrorc.R cHcreN4bl c 6onbuhM AhaMerpoM BXOAHOTO
orBepcrr4, (Ao 1,37 M), FIO C yMepeHHott cBerocHnofi (o6btqHo I : 2,5--1 : 4), nocxo.nuxy
npu 6o,ruurHx orHochreJrbHbrx ol'Bepcrnqx npohcxoAHT 6urcrpoe Byan6poBaHHe
$orouarepuana QoHoM r{oLlHoro He6a. KaK H3BecrHo Il], onrr,rqecKas cxeMa cHCTeMbr
lljr',ruAra HMeer BHA, rrpeAc-rae,reHrrurfi Lra pHC. 1. He prc. 1 scno, qro AHaMerp 3epKana
npeBocxoAHT AHaMerp KoppeKuHoHt'toH nracrHHbt, nocKorr,Ky oHa HaxoAhrcq B
nIocKocTt4, npoxoA'lrueh qcpe3 ueHl l) Kpt4Bh3tlbl C 3epkana. Hs reor"le-rphqecKhx
coo6paxeHH!i (pHc. 1) OqeBhAHO, q1.o

D2=-41+ Dr, (l)
r-p\e D r - AHaMerp nJ1acrhHar, D2 - MHHHManbHb[i AHaMerp 3epkana, o6ecne-
vrearcrqnri orcyrcrBhe BHHbelupoBaHHe HaK,nOHrrbtx rtyqKoe, / - noJryAhaMerp non,
3peHfl.s. Ilocxonr,xy I =fw, Moxuo nepenHcarb (1) s ellAe f - eoxycnoe paccrorHHe
CHCTEMbI)

Dz'= 4fw + Dt.

Ouear4no, \To D2 JTHHefiHo 3aBHcHT or f v w
Q)

h nph 6o.nuuax noJ,rrx H 3HaqH-
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PHc. l. KnaccHqec(at cHcreMa llIMHAra

Pxc. 2. Mo4nQHIIHpoBaBHas cHcreMa IIIMHATa

TenbHbrx / CyqeCrBeHHO npeBocxoAvlT Ahawerp nnaCTHHbl Dl. Hanpnwep, Anfl
HCTOpl4qeCKI4 nepBOfO 3K3eMnJrspa CHCTeMbr, H3|OTOBJTeHHOTO IUMHATOM, AHaMeTp

nJracrnHbt Dt = 36 cu,f = -62,9 cu, w = 0,13 = 7o,5. Hs (2) naxoAr4M MHHr4ManbHblF

A[4aMerp rraBHoro gepKaJra Dz=68,7 cM, T.e. oH noqrh BABoe npeBbruaer AHaMerp
KoppeKrlr4oHnofi uacrrnu. ff,an 3HaMeHHToro "llaror'lapcKoro [UvrAra" (Et=126cu,

f = -307 cM, )v = 2",7) naxonnu D2 = 183 cr..r.

Tarcnv o6paror'4, 6oauuoft AHaMerp uraBHoro 3epKana (rto cpaBHeHHto c AHaMerpoM
nnacrrHbt) flBrnercs cyqecrBeHHbrM He.qocrarKoM crcreMbl [Ur,,rrAra. 3epxalo
6oltuoro AHaMerpa HMeer 3HaqHTerrbHsri eec, nocKonbKy ronquHa 3epKana o6uqno
npndtnsurerbHo B 8 pas venuue ero AnaMerpa (6oaee roHKr{e 3epKana rpe6ynr
CaOxnOB CICTeMbT pa3rpy3KH). KOppexqr.rOHHar nnacrHHa MoxeT HMeTb BeCbMa
MaJIyl,o Tonull4Hy (H Bec), nocKoJrbKy ee rHyrHe npaKThqecK[ He r3nl/.fle-r Ha KaqecrBo
uso6paxenna. Hanpnr.aep, BblrrreynoMsHyrbte cucreMbl [UrtrnAra c D1 = 36 cuu
Dt = 126 cM HMepr nJlacrt4Hbt r6luluxori 5 MM H -10 rr,t'r coorBercrBeHHo (oHr4

H3roroBrreHbr H3 Br4TpHHHoro creKJra) npH ornrqHoM Kaqecrae nao6paxeun.a.
EcrecrseuHo Bo3HuKaer AAefl vo4r$raqnpoBarb cncreMy IIJvnAra raKliM o6paaor"r,

qro6u npn 3aAaHHoM AuaMerpe D axo4noro orBepcrnfl Auauerp D2 sepxanadut
Mr,lHHMaJrbHbrM, r.rro yMeHbruHno 6u ra6apurbl H Bec rJ'raBHoto SepKana, a cJre-
AOBaTeJlbHO, u BCefr OnTHKH. 3TOfr UenH MOXHO AOCTHT-HyTb, yMeHbrxHB AHaMeTp
rJraBHofo 3epKana (pHc. ?) n yBerv..tvtB .qHaMerp KoppeKrrHoHHofi nJracrHHbl.
oueeu4uo, npr4 oroM a6eppaqr.u rperbero noprAKa He H3MeHrrc.fl, Ho a6eppaqur.r no
nonl() BblclIIHx nops.qKoB Moryr H3MeHHTbcr. .{aauerp KoppeKrlHoHnofi naacruuur D1
uo4nQnqupoBaHHo}tr cHcreMbt H AHaMerp Dz = D ee 3epKaJra cBfl3aHbr npocrbrM
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BbrpaxeHHeM, OqeBr4AHbtM H3 reoMeTpHqecKHX COO6paxeHHfi :Dt= -4fw+Dz=4f'w+D,
fAe f - $oxycnoe paccrorHHe c,CreMbr, .D - }uauerp BXoAHOTO 3paqKa. nepBylonoBepxHocrb KoppeKr-t,oHHOF nJracrHHbr 6yaer"r cqHrarb nnocKofi; nalzAeu npo6nluBTopofi (ac$epl,tqecKolz) noBepxHocrr;rrJrircrnHbr, nph KoropoM Aocruraercn Llc-
npaBneHHe coepHqecKoil a'eppaqn4 Ha ocH.

2. Pacqct crrc.r.clur,r

llovecryt la roqeqHbtri HCTor{HHK cBera
qecKoro 3epKana Ha paccro_sanu p or
HanHcaTb

P=fo-A=r -Jo,

S na ocm crcreMbt sdnueu Soxyca c$epn-
ero qenrpa C KpHBH3Hbr (pnc. 3). Moxno

(3)

'r" 7u= r12 - Qoxycuoe paccrorH,e 3epKana , r - paAnyc KphBH3Hbr ero, A -
Ae$oKycHpoBKa utu paccroqHxe roqKn S or $oxyca 3epKana.orpaxeHHOrO or cQepnuecxoro 3epkana, c onr14qecKofi ocbro
Sopuynoil, oqeBHAHotZ H3 reoMerpHuec*r* coo6paxenu n

rl'= arcsin HlP -2arcsin Lltr,

Yro.n a'nyua,
otIpeAerqeTcq

(4)
r[e Ll - paccroflHVe ryqa or qeHrpa KpHBr.,3Hbr 3epKara. pasrara.a ,,, B CreneHHOfip-sA no creneH_rrM /1, no.rryurav

u'= L A,F1zi*t,
i=0

r4e As = l/P - 2lr u rge At = t 16(llp3 - 2lr3),
A2=3/ag(\/Ps -Zlrs),
A3=s/t1z(rlpt -2rr1),... (5)

oveangno, u' nstrnercn yrloaofi c$eplrvecxorl a6eppaqueli 3epKana. couacao Max_cyroBy l2l, swaq yrJroBylo a6eppaqnro, MoxHo nartru BonHoByro a6eppaqnro N nonpu6lnxennofi, no AocraroqHo roqHolZ Ann Hawnx Llerel1 $opvyne
N =Ju'au. (6)

Hnu, noActaBHB 3HaqeHH e u', HaxoAllM

*=*uz+ftra+ffrr+f,tr+.. (7)

3Haq sorHosyro a6eppauHlo 3epKana, MoxHo Hahrh npoQnnu x(l-1) ac$epHr{ecKori
noBepxHocrH nJracruHbr, eHoc.flulefr TaKylo xe a6eppaqr,lo, Ho nporHBonoroxHoro
3HaKa, no H3BeCTHOTi QOpMyne [2] (ocu.r coBMeueHa c onrHqecKorl ocb]o)

x(Ll)=Nl(l-n),
rAe n- noka3arenb npenoMneHnfl creKra flnacrhHbr. Httn,n.flBHoM BhAe

x(u)=*(*rr*!,ro*ffuo*ffrr'+... ), (8)

rge As, At, Az,A3 onpe4en flercu H3 (5). O6brqHo AocraroqHo Lrerbrpex qneHoB B (g).
Bo.nee roqHoe 3HaqeHHe x(/./) voxuo norryq,Tb, noAcraBHB (4) e (6):

x(tt1=(llarcsin utp +l pz - ft, -2Harcsin nt -Z^[7 - * ). (9)
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PHc. 3. OTpaxeH[G Jryqa or c$epHqecxoro sepxaJla

Moxno nonyqHTb H 3HaqeHhe npoor.r"nx B AeKapToBblx KOOpAHHaTax x,y' yqHTblBafl,

r{To

! = -Hlcosu"'

B 6oasuuncrBe cryqaeB, yqHTblBas MaJlocrb yrna u', MoxHo npHHflTb

y=-H.

(10)

(1&r)

(l 1)

cMeulaerc, t.l3 napaKcHilJlbHoro $oxyca na

(t2)

B (8) H (9) BxoAHr He.EBHo (3) cso6oAtlblfi napaMerp a (AeooKycHpoBKa)' Bapbl4pyfl

KOTOpbtfi, MO)KHO MeHfTb napaKCI4anbHylo OnTHqeCKylO CHJIy CI4CTeMbt (qTO BIUSeT Ha

xpOMaTH3M CHCTeMbI). KpOr're TOrO. KaK nOKa3aIO HCCIeAOBaHUe' L .snnneT 14 Ha

ntr"""," a6eppaur,l.l cncie,qu,. .{pyrrv napaMerpoM, BrHqrcrqrM rJtaBHblM o6pa:ou na

ngJreBbre a6eppaq6r.t CHCTeMbr, flBrrfleTcfl d - pacCtOsHhe KOppexIIHoHHofi nJlacTnHbl

or sepKana to6uruno nprr,rruio, d = 
r). Tonr{HHa flJIacTHHbl He BJIHteT na a6eppaqnn r

rO*e, 6urru npOnSsOrruHOFt. Kax yxa3utaaJlgcb Bblue, UeneCOO[pa3HO npHMeHflTb

TOHKyIO [nacTHHy c ueJrbro yMeHbueHHa €€ Milccbl: KpoMe Toro' B TOHKOft nJIacTHHe

MeHbIUe norrlouleHHe cBera h E.]llvl'.]H]'/re Heo,qHopoAHocrefi cTeKna'

PaCqeT CHCTeMbI CBOAHTCR K Bblr{hcrleHrn npOSnl,t ac$epHqeCKOfi nOBepxHOCTH

(g) nan (9) npr.r .uAunnr,* n,r, Lt, L, d. 3alaercfl raKxe AHaMerp exoaH?|9,.9uI[u D,

coBMeuleHHoro c I.IIaBHbIM 3epKanoM, T.e. AHaMeTp 3epKana; oqeBHAHO, ln l= ulz'
OcraroqHtre a6eppauran paccr{HTbrBaorcfl Ha 3BM nyrer'r pacqera xo4a lyvefi 4ln

HecKoJIbKHX yrnoB lt.
3aMeruM, r{To xpoMar[qecKl4e a6eppaqhH KaK B o6blqHofi, TaK 14 B MOAHQHIIHpo-

sauHofi cr4creMe [UvrAra 3aB6cqr oi l, nr,, npra SrxcnpoBaHHoM r, or P. Kax

H3BSCTHO, Ml4HHMaUIbHorfi xpOvarH3M B CHCTeMe [IJvnAta hMeeT MSCTO, 9CIH 3OHa

KoppeKropa Hg, ae Aaloulaf oTKJ,roHeHH' npoxoAfuero qepe3 KoppexTop nyqa

("neftrparunafl" 30Ha) , pac[onoxe1aHa eHcore [4]

uo= 1-^'[lh1o.

IIpn srou Soxalunan noBepxHocrb
BENHI{HHY A [3]

t =-fi o2rr.

3ro npn6luxeHHa, .pOpr,,ryna, Aamqar, BnpoqeM,,qocraToLlHo'roqHutfi pe3ynbTaT npH

A<l:2. ToLrHoe BbtpaxeHhe, cBfl3blBatoulee nonoxeHne uyaeaofi 3onbl KoppeKTopa c

4e$oxycr,lpgaxgfi A, MoxeT 6stru noayveHg h3 (4). .IIefiCreHTeIbHo, nocKoJlbKy Ha

nyr"uqn a'On" ,'= 0, rs (4) HaxoAHM, 3aAaBan rpe6yeuote sHaqeHhfl tls n r

L = r 12 - H s/sin(2arcsinl16/r).
(13)

klCCIeAOeaHHe nOKa3aJIO, qTO eClr rpe6yeTcq ynyt{lut4Tb HCnpaBJIeHHe ngJteBblx

a6eppaurft, ,o I l1o l> olZ a yqep6 hcnpaBlleHhlo xpoMarH3Ma'
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Pcrylltta'rtl rrucrcuuhrx uccJrcAoBarruti

. 
llocxoarxy He npeAcraB-rr.rerc, Bo3MoxHbrM Aarb aHaJrHTHqecKoe npeAcraBJreHHe

a6eppaqnr? r'roa40tunpoBaHHortr cncreMbr [Ir'rlAra, MH npeAnpHHsJu4 rrucreHHoe
I'lccJIeAoBaHHe pnl.a BapHaHroB ee na 3BM c noMoulblo cnerlhaJrbHo cocraBner{Hofi
nporpaMMbr. ooKycHoe paccroflHHe Bcex cHcreM f'= -l M, CreKJrO xOppexqnonnoft
nrlacrxHbr K8, AHaMerpbr Bxo.qHoFo 3paqKa D -- 0,25 (A = l:4, cucreua Ng l),
D =0,286 v (A = 1:3,5, cNcreua Ne Z), D =0,4 r"r (A = l:Z,S,curreua Ng 3 u Nr 4). Aas
BCeX Bapr4aHTOB r = d = -2 u. CucreMsr Ne 1, Ne 2 ra Ne 4 HMeor MHHHMa.[bHbt,
xpoMarr,l3M, a noroMy geQoxycnposra A Arr nux uartrAen a ffi (L?1,.,{lr cncrevu Ne 3
3HaqeHlte A sir6r.rpanocb rax, .rro6H yMeHbrrrnTb pa3Mepbr nrreH paccerHr,tq BHe ocg(qro npHBoAHT K yxyAueHho KoppeKuhH xpoMarzqecxnx a6eppaquE), nooroMy
cHcreMa Ne 3 l4l'4eer 3HaqnTerbHttft xpouarn3M noJToxeHnfl H Moxer npHMeHtrbcfl
ToJIbKo B y3Kofi o6lacrn cneKrpa. .[lx cpaeneHHr paccqHTaHa KnaccgqecKas cncreMa
lUurAra (Ns 4) c reMr{ xe HcxoIHbrMH AaHHblMH,, qro y Ne 3.

Ilpoora.nu x(y) n.nacrr,tr il Anfl Bcex chcreM onpeAenencq no (8) c yqeroM (5) H (10a).
Pesylorarur pacqeroB Tor{eqHbrx AHarpaMM, nonyqeHHbrx pacqeroM xoAa nyqefi,
AaHbt n ra6anqe, nopflAKoBb[i HOMep ChCTeMbl, OTHOChrerbHoe oTBepcrne A,
AHAMETP BXOAHOTO SPAUXA D, 3HAqCHHE AJIHHbI BOJIHbI CBCTA X, A'Ifl KOTOPOTO
BblnoJrHeH pitcg€T; R - pagHyc KpHBH3Hbr nO.nr. flalee AaHbt tg )y, s' (paccroflHHe or
Bepu[rHbr 3epKana Ao nrrHa HaHMeHbuero paccerHHil, l, _ paccrogHHe ,,UeHTpa

TrxecTr,r" nso6paxeunfl or ocH chcreMbr, o - cpeAHeKBaAparHqHOe yKJroHeHHe
nyqefi B nrrHe or "rreHTpa rrxecrH" r,rso6paxenra, 6'- pa3Mep [rrHa HaHMeHbUerO
pacce.sHr4t. vb ra6lrqur MoxHo cAenarb cneAyorrlHe BbrBoAbr o cBoficrBax
uoau0nqupoBaHHoi ct4creMbl (pvlc.2): 1) npN A < l:4 pasr*repri nflreH HahMeHbuero
pacceflHl4fl, 6'r,.renuue l" aI^ yrna nonfl 2w<7" H MeHbure 0,',2 npn 2w <4",6i
Z)npu A < 1:3,5 pasMepH 6' uesuure 1.",72 Ans Zw<7o H MeHbrrre 0",34 - Ans,
2w < 4o,6i 3) Any. A < l:2,5 pa3Mepbr 6' ueHuue Z't Anfl 2w < 7o H He npeBbrrxalor

0",57 -' Ana 2w < 4",6i 4) npn noHr4xeHHbrx rpe6oaanHsx K Kar.recray aso6paxeuua
(6' = 3" -r- 6") sosr"roxHo yBenuqeHHe yrna noas Ao 2w = l0o, pa3yMeercfl qeHortr
yBerHqeHHr{ oKpaHHpoBaHHfl cBera Kaccerofi .

HccreAosanle noxa3aJro, r{To Bce cncreMbr He HMetor xpoMarr3Ma }B€jlnrr€Hrix;
xpoMarHsM noJloxeHHt Moxer 6rrrr nHqHcJreH no o6uqHofi Soprvryne t4, c. 2691.
3auernrr, qro B crrcrenaax Ng I H Ne 2 xpoMarn3M noroxeHurr nc[paBneH croJrb xe
coBeprrreHrro, KaK H B KraccHLrecKor, cHcreue llluu4ra. cparnenre rro4nQuqra-
poBaHHolA cHcreMbl Ne 3 H aHaaornqHofi cncreMbr lUr',ur4ra (crvr. ra6anqy) noxa3blBaer,
uro rrto4nSllllltpoBaHHat cHcreMa HMeer uenluxfi pasMep n.areH HaHMeHbrrrero
pacceannn npH MaJrbrx yrnax lr, HexeJrH cHcreMa llIuuAra H 3To [peHMyrrlecrBo
coxpaHqercfl noqra Ao yrna nots2w = 6o,9.

Ilpo4o"nlnar xpoMarnLrecKaq a6eppaqua r,ro4u0uqrpoBaHHoli cHcreMbt 5s'=
= -0,12 r'ar'r (1, 5890--8000 A), r ro BpeM, KaK KJraccnqecxnB LIIvr.lAr srvreer 6s' =
= -0,01 uu. floaroply cr4creMa Ne 3 npeAnor{TuTeJrbHee Ary- laecneI,oBaHHfi B MoHoxpo-
Marnqecxnx nyqax (na6amAens.fl co cBerosrltrpauu, etc), a cucreMy llJruugra
cJreAyer nphMeHflTb B urHpoKofi oflnacru c[eKTpa. Cncreurr Ns I n Nr Z uoryr
nphMeH.flTbcn H B uIHpoKorl cnexrparrbHorl o6.nacrn (aHarorHqHo cncreMe ulMxATa),
nocKonbKy HMeroT Xopouee HcnpaBneHHe xaK XpoMarHqecr(Hx, TaK H MOHOXpO-
MarHrre{KHx a6eppaqrfi. Hx npenuyrqecrBo nepeA cHcreMofi ll]vuAra, Kar( yKa-
3brBarrocb Bbrrrre, MeHbrrrHe paSMepbr 3epKana, cneAoBarenbHo, H naenrunft Bec o[Tr4-
KH H MexaHHqecxoft KoHcrpyKLIHH, t{To oco6enno BaxHo Arr KocMHrrecKHx npra6opoo,

.qaa Hasel{Hux npn6opoe uo4nQnqnpoBaHHar cHcreMa norpe6yer 6olee -rerKyp
MOHTHPOBKY, CNEAOBATCJIbHO, MEHbIUEfr CTOHMOCTH, HE){(ETU AIIfl, SKBI4BAIEHTHOI;
cncreurr lUnaugra.
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'l'a6lrua

Yt) rgw S,, M l"u o,M 6'

0"
1",15
)'1

3",44

4",58

0'
1",1 5

2"3
3" ,44
4"58

0

1" 15

2',3
3",44
4",58

0"

1",15
)"7
3"44
4',58

0

0,020082
0,040 1 395

0,0601492
0,080087

3,93 10-8

4,11 .tO-8

1 ,17.1 0-7
3 ,5.10-'t
g,37 lo-"t

2,t6.to-8
2,'11 .10-8

4,8.10-8
8,35. I 0-8
1,34.10 7

0 ",037
0",068
0",181
0",95
3",16

0",029
0",05
0",34
1",12

0",22
0",25
0",5 7

z",0
<,, ?

0" ,21
0",4 5

0",95
1",8
J ,U

X = 4047 A, cacreva N: 1, ,4 = 1 ' 4, D = 0,25 M

0 -0,999063 0 0

O ,oZ -0,999260 O,O2oo152 1 ,5 1 . 1 0-8

0,04 -0p99864 0,0400062 4,36.10-8

0,06 -1,00088 0,0599486 2,14.10-7

0,08 -1,00228 0,0'798206 u,19.10-7

)\ = 4047 A, cNcreva Ng 2,

0 -0,998282
0 ,02 -0,998482
0,04 -0,999087
0,06 -1,00010
0,08 -1,0015

)' - 5ti90 A, cncreua N: 3,

A=1:3,5,D =0,286u
00
0,0200304 3,93.10-e
0,04 003 67 4 ,94. I 0- 8

0,0599942 2,0(t.1o-7
0,0798812 6,43.t0-7

A=1:2,5,D=0,4M

0 -0,9ti5176
0,02 -0,9s5376
0,04 -0,98597tt
0,06 -0,986990
0,08 -0,98S415

7, = 5890 A, cucreva Nq

0 -0 ,9951 16

0 ,o2 -a ,9 9 59 1'l

0,04 -0,996520
0,06 -0 ,997 522

0,08 -0,998921

0

0,020291

0,040569
0,060793
0,080944

4, A=r'2,5,D=0,4M

B KaqecTBe npgMepa paCcMOTpt4M BO3MOyHOCTb npeO6pa3OBaHBt CHCTeMbt

IllnaraAra Ha llaJloMapcxon o6cepBarop6H. Cncrevta HMeer D = Dt = 126 M (AnaMerp

KoppeKropa), r = 4,12u, Dz= 1,83 M (AHaMerp SepKana)' HeernuerupyeMoe none

3peHHr 2w = 5",4 = 0,0945 pa,qhaHa; irr= -3,07 M. MoAt4QhuHpoBaHHbtfi LlJMrAr c

aHalrornqHbrMh xapaKTepnCTrKaMh 6yaer hM€Tb: Dt = D = 1,83 M (AhaMeTp KOp-

peKropa), Dz= 1,26 M (AHaMerp 3epKaJla), r =-6,12 r,-f o = -3,07 u Kax H3secrHo. BeC

3epKana npx nOCTofHHOM OTHOUSHrII AHaMeTpa K TOIIUHHS (O6blr{HO nphH'TO

oinouenre oKoJIo 8) pacrer nponoplll4oHanbHo Ky6y AnaMerpa, r.e. Bec 3epKana

yMeHburHrcfl B MoAH$ylLthpoBaHHof cHcreMe e (1,83/l ,26)3 = 
3 paaa'

BeC naaCruHbt 6 MoAl4Sr,rqupOaauHgM IIIMHATe TaKxe BO3paCTeT, HO BBHAy ee

ManOfi TOJItqt4Hbl (OKO.nO I Ct'l) ona Hecyu{ecTBeHHO yBeIHLll4T BeC OnTHKH (nph-

6lugureaun1 HA 5-7%). Iloqru rpexKpaTHge CHHxeHl4e BeCa npHBeAe1 K npo-

nopqHoHanbHoMy (nnh Aa>Ke 6onee 3HaqHreJlbHoMy) yMeHblleHHo Beca onpaB h
Tpi6bt, a TaKxe 14 MoHTHpoBKh, t{To pesKo ynpocTxT t4 yAeueBHT ee' KoHeqHo, 3ro

AOCTHTaSTCI qeHgtl yBeIHqeHh.fl ra6apHTOB KOppeKTOpa, HO ygnexr CTeKnOBapeHH'

BnoJrHe Moryr o6ecneqHTb t43toroBreHxe 3aroroBoK onrliqecKoro creKra AHa-

;;il;" Ao zMH 6onee npy Manofi ronq6He. HerorosreH6e ioppeKropa Moxer 6Hrb

ocyuleeTBneHo BaKyyMHbrM .MeToAoM [uMHATa (Oro 6rtlo onpo6oBaHo HaMh Ha

KoppeKropax AHaMerpoM Ao 200 r'ilvt'npH A = l:2,5 Ans MOAI4SHIIHpoBaHHoTo
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IIJMHATa) c nocJreAylouertr AoBoAKofi B co6paHHofr cncreMe. Mo4nSnqrapoBaHHa,
cHcreMa Moxer npHMeHqrbcq BcroAy, rAe Hcnorrb3yercq cHcreMa [uvr4ra, xax a
Ha3eMHbrx, TaK H B KocMHqecKzx npn6opax.

Anrop npH3Hareneu EouAapenxo C.A. 3a cocraBJreHHe nporpaMMbl h pacqerbt Ha
3BM, a raKxe Il.lI. Ao6ponpaBnHy 3a npocMorp pyKonHCH H ueHHbte yKa3aHrjg.
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