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vEK s23.98

o Bo3MOXIIOCTII OIPEIEJIEHIIfl SJIEKTPI{ImCKOrO nOJIfl
BO BCnBITmIIISIX IIETJIflX fIO HAEJITOAEHIIflM

B PEHTTEHOBCKOM U3IYTIEHI,III

B.II. A6pauenro, C.H. ronacro*,1ili3]GIil

flo ony6lnronax]tLrM B rHTeparype AaHH],rM npoBeAeu auarH3 p€HTneHoBcKoro u3nyqeurur l3 runyarcuurx
BcnLrureK B AHana3orie euepnrfi or 3 qo 30 xeB.

Oruevexo, trro [paKTI{tIecKH BcerAa HMeer Mecro pa3rH.nre noroKoB or y3JIoB xecrKoro penTreHoBcKoro H3-
nfreHH, B ocgoBagr-f,x xopoua.nruofi uanurruofi nerar. fipnneqeubr AoBoAbr B nonb3y roro, rrro era acHMMerpH,
noroxon o6ycaoBJteHa HanBqt,leM eJleKTplqecKono noJUI ToKa, TeKyulero BAonb nerJIH. OnpeAelen unxuufi nopon
pa3HocrH noreuqlianoB MexAy BepuHHofi nerrn (ucrovmrxov ycKopeuH-f, vacrnq) n ee ocnoBau[flMs (o6.nasruro
BLIcaeqHBaHHt xecTKoro peFrr€HoBcKoro us.nyrenur), }ta seru.rl{Ha no Ha[rHM oqeHKaM se ueuee 30 xB.

Meroq onpeneaeHH, Pa3Hosrfl [orenlpranoB no AaHHr,rM ua6lrcgeuuft B perfrneHoBcKoM AHana3oHe orKpbrg:|er
HOBbIe BdIMO)|OHOCTH B H3)^leBHH rrpOqeCCOB, COnpOBOXnarcU{rx BCnLIlIIKy.

ON PO$SIBILMY OF THE DETERMINATION OF ELESIRIC FIELD IN FLARING LOOPS
oN THE BASIS oF X-RAY OBSERVATIONS, by vJ. Abramenko, s.l. Gopasyuk and M-8. ogir'. on the
basis of published data the analysis of X-ray emission of l3 solar impulsive flares in the energy bands 1-30 keV was
carried out.

It is pointed out that the difference in hard X-ray fluxes form the footpoints of the magnetic loop occures.
We advances the arguments for such asymmetry been caused by the electric field of the electric current. TheLwer limit
of the potential drop between the top of &e magnetic toop (the source of fast electrons) and therc footpoints (the site
of hard X-rays emission) was estimated. In accoldance with our estimation this value would be no leis then 30 kV.
The method of potential drop determination on the basis of X-ray observations would be of great promice for
understanding of flare processes.

Ha'Iaro onpe[eneHruI gneKTplrqecKoro uoJIfl Bo BcubltrrKax orHocr{Tcfl K EccJIeAoBaHIIIo
ylmpeHr{Jl JIHHrill Ealrr.repa qrarucrl{qecK[M sSSeKToM IIIrapKa B crreKrpe BcrrbrrrreK Il-
3]. 3to IroJIe 

- 
craruqecKoe 3reKTpuqecKoe [oJre 3apsAoB rtll60 nore, cBr3agHoe c

eJIeKTpocTaTI{rIecKI{ME Kole6aHEcMu rrJra3Mr,r 14-71,
I'lccaegonauuff, [poBeAeHHLIe HaMn [8], noxararu HaJrrrrre cBfl3rr Mex(ny rroflBJreHr.reM

Ho-ncnrrtuex I{ Ha[paBJIeHEeM sneKlprrsecKoro ToKa. Eburo ycTaHoBneHo [8], vro ysarr
BcIIblrueK rlaqe IIoflBJIflloTcf B MecTax, rAe ToK HaIIpaBJIeH BBepX. B raXUX MecTax
3reKTpEqecKoe IroJIe cloco6cTByeT ABtrxeHr{ro gJreKTpoHoB Bru3. SreKTpFrecKoe [oJre
AelicrByer roJIbKo Ha 3apDKeHHLIe qacrEIIbI. 3uavrT, cBeqeH[e BcrIbIIrreK cBfl3aHo c rro-
ToKaMII 3apsxeHHblx caqTEIL HalpaBneHHblx cBepxy BHE3. 3TH pe3yJrbTaTbr 6trau no-
ryqeHEI HaMtr rlo BbIqtrcIeHEqM ToKoB Ha ocHoBaHrq Ha6JIroAeHrd $oroc,QepHoro MarHr{T-
Horo llorc c BpeMeHHbIM pa3pemeHueu 30-40 MEr{ u He oTHocflTcf He[ocpeAcTBeHHo Hr{
K MOMelrry BCIIbIIUKE, HE K O6JIaSIE ee cBeqeHEc.

Ha ocxosauuu [orytIeHHLIx HaME pe3ynLTaroB n [8] 6uno BLrcKasauo npe[flonoxeHrre
o ToM, qro pacnoJlarac AaHHbIMI{ Ha6nloAeHtrfi peHTreHoBcKoro E3nyqeHEc Bc[bIrIreK
B trII{poKoM AEa[a3oHe eHeprHtr c BLICoKEM ,p"*r"r*ilit f, IIpocTpaHcTBeHHbrM pa3pe-
IIIeHI{.f,MIr' Moxflro onpeAeJIETb BenEqtrHy 3[eKTpErlecKoro IroJLf B ToKoBofi [eTJIe Bo BpeMfl
cBerreHE I Bc[bIIuKH. flocxolrxy 3To [oJIe o6yc[oBneHo ToKaMB, To oxo cBf,3aHo c Ha-
ItrqfieM pa3HocTu [oTeHIEanoB' a cJIeAoBaTeJIbHo, cBJIceTcfl HecTaT[IIecKIIM.
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Hnr<e M6I EcnoJlb3yeM AaHHbIe ua6nrogeunl peHTreHoBcKoro tr3flyqenus Ha SMM t't

Hinotori, ony6lmroaaHHbre B 19-211, c rleJrbro oupeAeJIeHEc 3neKTpEqecKoro rIoJI.fl Bo

BPEMflBCIIbIIIIEK.OTMETNU,IITOPEHTTEHOBCXEEHA6NIOAEHEflAAIOTBO3MOXHOCTbONPE-

AenETb snexTpEtrecKoe rroJre He B XpOMOCsepe, n o6nacru cBeqeHEf, Ho, a n KopoHe 
-

B Mecf,ax Bo3HEKHoBeHEs pelrrreHoBcKoro tr3JryrleHufl' floerouy IIptrHIEIrEaJILHoe orJIIrrII{e

rrpeAnaraeMoro B Hacnoxqefi pa6Ore nOAxoAa 3aXJIIOqaeTcg B ToM' cTO oH [aeT Bo3-

MOXHOCTE OnpeAeneHtrfl sJIeKTpEqeCKOTO IIOJIf; B KOpOHe' rIpEqeM HecTaTEqecKoro floJlfl'

cBf;3aHHoro c HaJrFrEeM 3AC. I,IxQopMarl[fl 06 s[eKTptrsecKoM ttoJle Bo BpeMJI Bc[bIIxKII

IIO3BOJItrT JryIilIC IPCACTABETb MCXAHE3M BCIBIIIIKtr'

L. Or6op Marepf,ara f,a6nloAennfir ero auarlr3

flpoXnneHUe cOJIHeqHbIX BcubIIueK B peHTreHoBcxofi o6naqrtr BecBMa pasxoo6parHo'

Ognixo c rorrKtr 3penzc oco6emrocrefi uipexrr"xoBcKoro cBeqeHur corJlacHo [12] uoxuo

BbTAeJIETb Iptr OCHOBHbIX TIrrIa BCnbIIIreK.

TUN A 
- 

BCIIbIIUKtr, KOTOPbIE XAPAKTEPE3YIOTCC IIOCTCIICHHbIM NOAAEMOM I{ CIIAAOM

pegTreHoBcKoro tr3JryqeHtrc B fltrarra3oHe gHeprllll MeHbIue 40 xeB E cJIa6bIM IrMlyJIbcHbIM

,"rryr"r-"r, s o6nasru 6onee srrcoKu;( eueprrd. Cuexrp TaKID( BcIIEIIIIeK - 
rI'eIIJIoBofi npu

cpaBHurerLHo Htr3xtrx exeprEcx (nrnyvenue ururr"rl narperorl Ao I = (3-4) ' 107 K)

, or""" xpyrofi (uoxasarelr crreKTpa y > 7) npE 6oIee BT,ICoKIIX sHeprEcx. 3ro, rax
ItpaBf,Jlo, KoMIIaKTHLI9 BcIIbIIIIKII. Oru rcrpe'raloTc, AoBoJIbHo peAKo: ug 400, ilpoaHaJII.I3H-

poBaHHbrx B [12, 16], TaKD( BcrrBlureK 6llno roJIbKo q)u'
TmI B 

- 
m,rrrynrcHble BSII6IIIIKE, HaE6oJIee qacTo BcTPecarcqgecr (338 ur 400)' OHU

xapaKTepmyroTcfl EMrrynbcHbrMtr BCIIJreCKaMtr B )<eCTKOfi O6JIastE pelml.eHoBcKoro cIIeKTpa.

c iapaxrepnofi u-u<anofi BpeMeHE 
- 

ceKyHnbI-AecflTKH ceKyHA, Cuerrp TaKEx Bc[bIIIIeK

"r"tor*O 
Hau6olee xecTKEM B MaKcEMyMe BcIUIecKa. Bo rpeur Bc[JIecKa tr3lyqeHlre

BbIxoAtrT ug o6lac-refi, pacrroJrox(eHHrrx Ha MaJILIX Brrcorax' flpu e'rou na Rro6pax<errr'ru

B)KecTKoMtr3JIyIIeHtrBBblptrcoBl'IBaeTcflxapaKTepHaflcTpyKTypaBBtrAeHecKoJII,KIIx
MaKCEMyMOB, KOTOpbIe BbIfBJIflIoT OcHOBaHE [eTeJIb. Ha cra[uU C[aAa BCIIrITIKE XecTKoe

E3IyrIeHEe COCpeAOT9TI9HO TJIaBHLIU o6pasOU B ESTOCHUKS' AaIOUIeM 6AUH MaKCHMyM

f, pacnoJIoXeHHoM ua 6olrUrmc BblcoTax (n6nuan BepIutrHLI IIeTJItr)' B uslyuerrre BcIIrIIIIeK

Om1O TUIIa yCKOpeHHLIe qaCTtrIIbI BHOcflT 6Olee Ouryrmrrul BKJIaA, rIeM Bo BoII6IIIIKaX

rnna A, xoTfl HeKoTopBre aBTopEr, HanptrMep [19], o6lrcnxloT u3IyqeHue pflAa BCIILIIUeK

eToro KJraca Harperofi lo ld K nnaglrrofi.

Tuu C 
- Aosor"xo HeMHoroqtrcJreHHbre BclbltrrKu (13 ug 400), xoropble xapaKTepll-

3yIOTCff ttOCTeIIeHHbIME tr3MeHeHI{f,ME XeCTKOTO pe]rTreHoBcKOrO [3JryqeHEc c xapaKTepHLIM

BpeMeHeM 
- 

MEryTbI (qo necxonrKu AeccTKon ururyr). Cuexrp TaKI{x BcIIIIIIIeK B AIIa-

nagoxe eHeprlnft BbIUe 50 KeB sIaHoBtrTcfl 6oJlee xecTKEM B npoqecce trx pa3BI'ITuq:

y Me6fleTcf,, KaK [paBlrJro, oT 5 BO BpeMrI MaKCtrMyMa BCIILIIIIKE gO 2 Ua CTaAI{I{ C[ala'

i{"toorr*, peHTreHoBcKoro u3nytleH,c gTEx BcrlbltrreK JI.KaJII{3oBaHLI Ha AoBoJIbHo

6olrumr BblcoTaxl 6onee 40 000 xu.

[nr uccnegoBaHllf, sJIeKTpI{qecKIIx nonefi B IIeTeJIbHbIX cTpyKTypax HaH6oJIee IIoAxo-

grqriun flBJrf,roTcf uMrrynr,cHr,re BcnbIIIIKU (rrn B), co[poBoxAalotrIEecfl [oToKaMII ycKo-

peHHbIX 9JIeKTpOHOB, KOTOpbIe HaIIpaBJIeHLI CBepXy BH[I3, I{ Ha I{X pacIIpocTpaHeHIIe [OA)K-

HO OKa3brBaTb BJTEf,HEe SJreKTpFIeCKOe noJle B [eTrcx'
flo Aanrmry xa6nrcgerud EMeIoTcs cepbe3Hble ocHoBaHI{JI cqIITaTb, tITo ABa fpKnx 

'IApa'
BEnuMbrx B x(eC.TKoM permreHOBcKOM B3IyqeHm BO BpeMJI BCnbItrIKI{ 3TOrO THIIa' cBf3aHLI

Mexly co6ofi MarIuTHpfi [eTnefi. 3to non'rnepxAaeTcc pacloJloxeuueM Ex oTHocllreflLH()

HyJreBofi JTEHEE MarHETioro IIoJIs tr Ho-crpyxrypaME. [ogToMy cyu{ecTByloulaf, cefi'Iac

KoHIIeIu{EcoToM,gToflApaBxecTKoMpeIITreHoBcKoMu3IyIIeHI,IEcoeAHHeHbIMexAy
co6ofl uarxu,rHort [eTrerl, Hatr6oJree 6fiusxa x geficturrellHocTE.

Cnx3r y3JIoB BcIIbIIueK IIeTeJIbHbIME cTpyKTypaME 6rrna upocnexeHa E IIo IaHHL'IM

Ha6rrogerml sHal22l. Hapn[y c sTrrM yanrr Ho-ncubltrreK qaule flocBrclorc,{ TaM' r[e
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Pnc l. Irso6paxeHrur B p€Brr€HoBcKril nrrax BcnbrueqHofi nerau 2d28m4zs t 55s 6. I l.l9E0 r, [21]a-35-55 reB; 6-5J-8,0xeB;a-8,0-11,5 xeB; e- ll,5_16 xsB
Paapeureuue 8" x 8". Macrura6 (nearvrua cryneHrxx) 16,,

Pnc.2. Hao6paxeH,r B pe'rre,oBcK,x nyqax BcnbrurKu 62h51m15s t 45s 12.lt.l9g0 r. tl0l
a - 8,0--16 xeB; 6 - ll5-22 xsB; a 

- 16-30 xeB, oguo qe.neuue 
- pa3peueHue g',. Illrpuxonar 1HHHA -nHHrul pa3Ae,a nonrpuocrei uarHHTHoro trorc, TIyHKTHpH],re JIITHHu - BcBMo)KHgre nereJrbHtte cBr3H

greKTl)trqecKl'rll ToK HanpaBJreH BBepx, tr Ho-y3en B ocHoBaHEE rrerJIE c HaIIpaBJIeHI.IeM
BBepx ToKoM flprle B [poAoJDI(ETeJIbHee [8, 22). EcrecrneHHo o)r(EAarL rroAo6Hor? acEM-
MerpEE E B cBeqeHEu y3JIoB B PeHTreHoBcKoIl o6nacrl{ cleKTpa, coeAtrHeHHEIx MarHrrrHori
rrerneri. Tax xax B MaTHETHOT1 nerne or oAHoro ocHoBaHEfl K ApyroMy reqer sneKTpu-qecKEfi ToK, To BMeercfl BHetrrHqf, pa3xocrb lroreHrlrlaJroB. flo coBpeMeHHrJM 11pe[-
craBreHEcM EcroqHtrK ycKopeHEc qacrw{ HaxoArrrcc B BepxHer? qacrE MarHr{THofi [;TrH
[23,24]. ParHocrr [oreHrlEaJron 6yger: cloco6crBoBuri ,po*o*AeHgro ycKopeHH6rx
SJIeKTpOHOB BHE3 

- 
B TO OCHOBaHT{e rrerJIE, rAe roK HarrpaBJreH BBepx, tr TopMo3}rr ycKo-

peHHbIe sJIeKTpoHbI, KOTopbIe ABmKyTcx B ocHoBaHEe c TOKoM, Ha[paBJIeHHLrM BHr{3,flocsrcercc Bo3Mo)KHocrL no BeJIEqtrHe ac'MMerpr.r, cBeseHnc B peHTreHoBcKoM Arra-[a3oHe AByx ocHoBaHd MarHrrHofi uer.nr I{ 3Heprurr qacrnrl Aaroq{x sry acc}rMMerptrro,
olpeAeJrETE pa3HocTb rIoreHIIIIaJtoB MexAy BepIUnHoIl [erJIE (ucrovxuxorrr ycKopeHr.r-s
vacruq) E ee ocHoBaHE MH (o6lacrrrc BbIcBeqtrBaHE xecrKoro peHTreHoBcKoro r.r3Jry-rreHuc).

Hs 4ocryruroro HaM Marepuana na6nrcgenrul E3o6paxexrri BclbrrueK B perrrreHoBcKoM
AHala3oHe 3-30 xeB 19-21) MLI cMorJIE ru6parr 13 uunynrcnr,rx BcrrrrrueK (run B),
HaxoAnBIIIru(cc Ha AHcKe. flpnleprr tro6paxeHrul Bcflr,rureK, B3flTbre uz l2l,l0], noxaranii
Ha puc. I u 2 coornercrBeHHo.

Ha puc. I rarr nnguu AoBoJIbHo npocroli cryvafi gMr{ccr{H penrreHoBcKoro u3nyqeHg-c or

\
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BcrrbIIIIKtr. B guanatone eueprd 3,5-5,5 xeB (puc. l, a) rrgeu roJIbKo qABH MaKcBMyM'

qerKo rrrgerurcu.@ oAHo ocHoBaHBe rrerJrn. flo uepe [epexoAa B o6flacrb 6onee xesrxnx
exeprd Bce orqerrmee fipoflBnrercfl f, BTopoe ocHoBalltre, B Auanagoxe exeprd ll,5-
16 xeB (puc. 1, z) yxe xopouo BEAHa crpyKTypa c AByM{ ocHOBaHEqME, KoTopble, no scefi

BBItrMOCTtr, coceAEHeHbI O4UOrl UarxrrHofi [errefi '
Ha puc. 2 npmeqera 6onee cnoxHafl KaprEHa cBeqeHufl. 3xar pacnonoxeHtre xylenofi

Jtwyifr16 MarHETHoro [oJrfl, 3AecL Mo)KHo ycMorPerb cEc'TeMy HecKoJIbKEx (no-ruguraouy,

rpex) uarxxrHbrx flereJrb, cxoAflrrln(ctr K Hatr6oJree flpKoMy ysny' B AEa[a3oHe exeprnfi
g-16 xeB (gnc,2,a) caurrfi rpxd y3eJr rrpuoABTcfl Ha o6naqrs cMeHbI 3HaKa MarHErHoro

nolr. Bropofi, 6onee cna6rrfi y3en raKxe pa3Aenf,ercfl xylerofi nurmefi. 3ro roaopnr

o roM, qTo MBr B [aHHoM cnyqae trMeeM AeJIo c crcteuofi rlereJlb. Oco6exuo rlerKo

oHE [pocBrsrorcfl Ha uso6paxerun s 6oree xecrKoM [Earla3oxe exeprd (11,5--22 xsB,

pr". i,6;. Bosuo>r<nbre rrereJrbHbre cBc3E rroKa3aHbr TTHKTEpHrIME rEHEcMtr' Ha npxae-

AeHHr,rx4ryxrso6paxeHg x (pnc,2,au2,6)oqeglspKUMsBJIseTcrIoAtrHOcHOBHOfiysel,

KyAa cxoAf,Tcs rrerJrtr, coeAtrHrrofl[Ee ero c ocTaJILHbIMtr y3JIaMtr' Analorrwrafl KaprEHa

oi5""py*"ru HaMu rro xpafinefi Mepe B 5 n 13 oro6paHHLlx BcrrblrlreK. Oruerurtr, rrro raKarl

cgrya1g_fl BbrcBlega r uo Ho-ra6nroAeHu M 122),nau6otee cpKrlM BcIrbIIrreqHbIM y3roM cB-

fl-f,eTc, ToT, K KOTOpOMy cxoAfTc{ IIeTJIII, COeAEH-flIOfl[tre ero c Apyrm{E y3JIaMn BCILIIIIKE'

B cauou xecrKoM Atrarra3o1e eneprnfi 16-30 xeB (puc. 2, o) verxo BLIsBJIflrorcs ABa

ysna. ogHaxo, B oTrECtre oT rrpeAbrAYulux cfiyqaeB, 3AecL ,tpKoc"$, EX IIpEMepHo o[H-

HaKoBa E oHE pa3n6qarorc{ ToJrbKo rrJrouaAbro. flpnrep grofi scnrttrrKu rloKa3blBaer' qro

c [epexoAoM * 6or"" xecTKoMy peHTreHoBcKoMy AIIala3Ory exeprd UHTeHCHBHOCTH

y3JroB BbrpaBHrrBaroTcfl. flpoqecc Bbrp"rxaruHr, ,pKocrE ocHosaHd IIeTJIU UoXXo 6ruo
TaKXe npocJreAETb E B HeKoTopbrx ApyrEx paccMoTpeHHbIX HaME Scnrltrrxax' 3ro
BLIpaBHEBaHEe pegKo ua6.nroqaetcf, B AIIaIIa3oHax go 30 xsB. Boguo:ffio, oHo rIpoIIcxoAIrT

npn 6olee BbIcoKID( gHePrur{x.

rIONTTOE IIHCJIO qACTEII, TIPID(OA'ItrIO( B OCHOBAHE9 fIETJItr, OIPEAEJI'ICT TIOTOK E3TYqEHUfl'

B ganruefiureM MbI 6yqeu aHaJIIt3IIpoBarL trMeHHo sTor rrapaMerp'

Br,rpanunnaxlre rloroKoB o3Harraer, qto s o6a ocHoBaHuf rIerJIu nonaAaer [pHMepHo

olrrHaKoBoe qucJro qacrr{rl c 6nngxnu pac[peAeJIeHI{eM rlo 3Heprg Iu. 3ro Bo3MoxHo, KorAa

sHeprlu qacTEII MaJIO MeHrreTcc IIo cpaBHeHEIO C HarIaIbHOfi ga cqet llx ABUX<eHUC

B greKTpgrrecKoM rloJre. Cxopee Bcero, AJIfl KaxAoIl BcrIr,IIUKtr trMeercf cBoe 3HarreHHe

sHeprEu, IIpu KoTOpof, uueer MecTo B[,IpaBHEBaHEe IIOTOKoB B OCHOBa"Ftrcx IIeTJIE'

3uepretuvecxd uopor, [pE KoropoM Aocrrrraercg BbIpaBHEBaHHe rloroKoB' rpy6o uo>rxo

nprrHflrb ,u uep*rrrnfi npegin pa3Hocra rIoreHIIEaJIoB MexAy nqpurxnoft rIerJIH E ee ocHo-

,"II*,,*. I4cxogr ug xaureft KoHTIemIEI{, Ha ocHoBaHEu Ha6lroqeHd crcgyer oflpeAencTl

TOT AEaIIa3OH 9HeprEfi, npE KoTOpOM HacTyuaeT BLIpaBHmaHEe noToKoB s o6oHx ocHo-

BaHuflx IIeTJIE. 3ro u 6yger BepxHuM IIpeAeJIoM pa3HocTH IIoTeHIIEanoB Mex[y trcToqHuKoM

ycKopeHgfl .racrrrl (nepxHefi ,ucr"ro-uerlu) u o6aactlro BbIcBeqEsaHEc (ocHoBaHr{sMI{

tr"trr;. I4uenno 3Ta BeJrtrqEHa OnpeAeJIAeT pa3HOCTE IIOTeHIIEaJIOB Ha IryTE pac[po-

" crpaHeHl(c ycKopeHHBD( qagrErl.
- y BocbMrr sCnrlmex xa uso6paxeH,cx B xecrKoM perrrreHoBcKoM E3ryqeHEE qerKo

.+,- . BIIAH6I TOJILKO ABa y3JIa, KOTopbIe C UrrCoXOIi BepOCTHOcTbIo @eAIIHeHLI MeXtry Co6Ofi
' -ffi;r"ii-""r""r.-XaparrepucruKn orux rIereJIL rlpuBe[eHbl n'ra6lnqe' flo ony6lu-

KOBaHHLTM perrrreHoBcKuu uso6paxeH[f,M BcrIbIIrreK MbI BbIrmcJItrJIrr BeJI[tIErIbI noroKoB

B y3nax, Hac rrrepecoBaJrE oTHOIUeHEf IIOTOKOB OTAeJIbHbIx y3JIoB KoHXpeTHoro pelrTre-

HoBcKoro u:o6paxenru Bcrrbrrrtr(u. floerouy MLI He BblrrucncJiu a6conrorxue 3HaqeHrl'fi

noToKoB, B l-u oror6qe [ptrBe[eHa AaTa BcIIbItrIKtr; so 2-U 
- 

Cpegnufi MOMeIm EIrTepBaJIa

riaKorureggf, crrrHaJra rrpn rrocrpoerunr uro6paxeHufl B xecrKoM perrrreHoBcKoM u3nyqeHlIu;

a 3-u gRanarox euepflifi x(ecrKoro E3ryqeHurr; s 4-u 
- 

BeJIIrqItHa aclrMMerpEu IIoroKoB or

ocHoBaHIfr

p = [F(A) - F(B))ltF(A) + F(B)],



Xapoxrcprcrnru Mtrarrrabrx neren6, coeAHE rorqxx )rxrbr
xeclxom PeErFeEoBcxof o 

'[UryqeEH4

7.04.80

10.04.80

21.05.80

5.1 1.80

6,11.80

6.11.80

I l.l1.80

l2.l1.80

00:50:40

09: I 8:38

20:55: l5
20:55:55
20:55:55

20:56:05

22:33:O5

l9:36:00
19:38:01

20t28:N
20:28:ffi

l7:24:15

17:A:16

l5-30
l6-30
l6-30
l5-30
l5-30
l5-30
l6-30

I1,5-16
ll5-16

8-l 1,5

ll5-15
lt,5-22

l5-30

0,67

0,33

0,12
0,63
0,45

0,38

0,13

0,41

0,35

0,19
0,31

0,r2

0,19

2,7

t,7

2,7
2,6
2,5

2,7

0,70

0,33

0,00
0,23
0,24

0,29

0,70

II8I

ll4l

Iztl
Brt

lztl
t21)

tl0l

wl

te1

tl4l
tl5l
tel

t14l1,8

3,1

3,0

3,4
3,1

0,00
0,00

0,00
0,00

0,30

0,00

1,6

t,4

rAe F(A) 
- 

rroroK or rpKoro y3na B xecrKoM ll3rIyqeHuE, r(B) 
- 

noroK or cJra6oro y3Jra;
B 5-M-paccrorHue duexgy rIeHpaMEy3noB A u B; n 6-u 

-paccrocHney 
BAoJrb yyt1wqr,

coe[trHtlouleri y3[br Au B (s\oiluxA, or MaKctrMyMa Mf,rKoro per{TreHoBcKoro E3rytreHu.f,
(3-8 xeB) Ao Hau6oJree ,pKoro y3Jra B xeqrKoM u3JryrreHurr. Maxcruyrra Mflrr(oro peHTre-
HoBcKoro EsJIyqeHI{s o6blcHo HaxoAI,ITcf, HaA JrrrHrrefi pa3AeJra rroJrflpHocrefi lrarxurnoro
loJrr' T.e. B BepxHeli qacrE MarHErHoIi [erJII{, KaK Ir ucrotIHI{K ycKopeHrrf, rracr11r{.

Axatug ra6rullbr noKa3aJI, cro B rpex cryrrafx o6nacri MaKctrMaJrbHoro cBerreHl{q
MrrKoro peHTreHoBcKoro tr3nyqeHtrq coBIIaAaeT B KapTIIHHoIi [JIocKocTII c HaI,I6oJree.cpKr.rM
y3JroM B xecrKoM.u3JryqeHm. 3to corna4eHEe B KaprrrHHofi rurocKosrE o6racrerl McrKoro u
xecrKoro E3ryqeHEIt etrIe He o3Harraer Irx flpocrpaHcrBexHoro coB[aAeHtr{. B rpex
cnycaflx o6racTb MaKcuMaJrbHoro cBeqeHtrfl Mf,rxoro I{3nyrreHllf, cABEHyTa B cTopoHy 6o;ee
flpKoro y3na B XeqTKoM tr3nytleH,rr'. Cle4yer oco6o [oAqepKHyTB, yTo 6rrnaror, r{ He TaK
yx peAKo (2 az 8), cJryqau, KorAa oror MaKctrMyM pacloJraraercfl 6Jrr.DKe K 6oree cJra6oMy
y3Jry xecTKoro E3JryrreHEtr o > 0,5).

Vg 4'ro cror6qa ra6rulpr MbI BITAITM, qro BeJrnqrrxa p cyqecrBeHHo orJrurrHa or Hyrq
lpaKTtrrrecKE Bo BCeX CJlyrraflx, T,e. EMeer Mecro pa3[Erure B uoroKax E3ryrreHuc
(a guanasoHe go 30 xeB) o6omr y3JroB. 3ra acuur,rerptr B cBeqeHtrE He 3aBucpr or roro,
rAe Mex[y y3naME xecTKoro PelrTreHoBcKoro E3JryqeHrrfl fiaxoAETcrr MaKctrMyM MCTXOTO
perrTreHoBcKoro EsJryqeHflfl ,

Y nac ne 6rrno garnrrx rur, Toro, cro6Bl rrpoaHann3rpoBarb, KaK Merurercfl. acwy1Merpfie
c [epexoAoM B o6rasrb 6onee BbrcoKtrx oxeprufi (6oaee 30 xeB). Eonee roro, ua-3a
CKYNOCTtr AOC'TYIIHOTO HAM MATEPIIANA HA6NrcAEHHfi MbI HC BCETAA MOTJII{ NOIYIII,ITI}
nn6opualgro o6 usIvIeHeHEqx BeruquHbr acr{MMerptrE c x3MeHeHrreM Ar{arra3oHa oHepr[r]
Aaxe B o6nacr[ 4o 30 xeB. Haprgy c srlrM caM +aKT HaJrErrHff acrrMMerprru He Brr3r,rBaer
COMHeHd' XOTf,' KaK MBI y)Ke OTMeqaJIE, BMeeT MOCTO TeHAeHIII{f, K yMeHbIUeHHIO
pa3JlElmff B [oroKax or o6otrx y3JIoB c nepexoAoM B o6racr6 6onee srrcoxgx gHeprmi,

[ara Bperrre UT [nanarou
eHepnufi, reB

p d,lO4 *n v Illrreparyprrsrr"r
HCTOTIIIUK



2. O6cYxgeuue

flponeqeu aHaJIE3 AByx rurlore3 o Bo3MoxHbIx rrptrtlnHax [orIB,IeHIrf, ac]IMMerpI'IE' OAxa'

rrpeAJIoXeHHag s [9], oCHoBaHa Ha ToM, tITo ItcTogHEK ycKopeHuC qacTItrI pacfloflaraeTcc

HecgMMerpurrqo orHocETeJIbHo ocHoBaHd uarnurxoft netlu. Bropar ru[ore3a, BLIABI.I-

raeMa, HaMII, ocxoBaxa Ha npeAcTaBJIeHEII o cytrIecTBenHofi pOJIH gneKTpuqecKoro lonc
Bco3AaHHtracl{MMeTpminpEpacflpofipaHeHllllycKopeHHBIxsJIeKlPoHoB'

[nr roro qro6br npoaHaJru3trpoBarb ortr ABa [oAxoAa, Heo6xoAI{Mo paccMorperb I'I3-

MeHeHBe sHePrtrE qacTtrI{bl npE ee pac[pocTpaHeHEE OT MeCTa IIepBIITIHOTO ycKopeHH'l

K MeCTy BblcBeqtrBanufl. I,I3MeHeHIre 3ueprtrtr qacT[IIbI co BpeMeHeM olpeAeflfleTcq'

" 
og"ofi qropogLr, rIpBpaIIIeHtreM ee 3Heprtrtr B 3JIeKTpuqecKoM [oJIe (dgldt)"p I{, c Apyroli

qropoHbl, rloreprMtr sHeprBE (drl dt) 
"*: (t)daldt = (dEldt)nl+ (dEldt)"o,.

[,ar uepenmmEcTcKD( rracTril\ flpupaqeHne gHeprEII B SJIeKIpIHeCKOM IIOJIe

(dt'ldt),p= e 'E 'V, Q)

r1e e 
- 

BeJIrrqEHa gJIeMeHTapHoro 3apfl[a, E 
- 

xanprxeHHocrb sreKTpurlecKoro rIoJIfl'

Y 
- 

cxopocr5 qnsX.nr(bl.

B yclorurx, xapaKTepgblx AJL BSII6IIIIKII, Anfl gneKTpoHoB c ggepruefi E < 105 xsB

AoMu1trpyrcquMrr flBrcrorcfl uoHu3arlrronnble [orepu 125,261. I{oHugaquoxHble noreplr

oHeprEE HepeJIflTIIBucTcKorO sJIeKTpoHa Ha cf,oJIKHoBeHIL B IIJIa3Me, COrnaCHo [25],

(dEldt)no,= 4rwanll(mV). (3)

3gecr ,, 
- 

IIJIoTHocTB 3JIeKTpoHoB IIJIa3MrI, L- xyloxoBcKtrI;r norapl{+M' [lr xnxxeli

KopoHbr L=20.
hoq"rurnr, (2) t (3) a (1) n repexo[fl oT rrepeMeH,oft ,,o BpeMeHrr K rlepeMeH,ofi ro

KoopAIIHaTe, [pD(oAIrM X BBIpaxeH[Io Afi.f, E3MeHeHut 3Hepruu qacTEIIbI Ha [ryrr dr i

dE= eEdr -ZneanLdrlt^ '(4)

ECAr enexrp[qecKoe noJle oTcyTcTByeT' To E3MeHeHue sHePruE ollpeAen'eTcfl IIoHI{3a-

IIr{OHHbrMtr [OTepf,ME, KOTOpBTe o6paTHo rrpollopr{EoHaJlEHbl eHePruE' Torqa u3MeHeHIre

gHeprtrtr gneKTpoHa c pacsroflHlreM onpeAeJlfl eT€f, BbIpiDKeHtreM

C = {-4neanLr. (,

I4g (5) HaxoAEM paccTorHtre 12, Ho KoTOpoM sHeprlIr 3JIeKrpoHa y6bIBaeT B 2 pa3a 3a

cqeT troHtr3aIgoHlILIX IIOTepE:

rx= 3dJ(r6TEe4nL),

flpu n = 5 . 1010 cl,r3 tr3MeHeHEe HaqaJlbHofi eHeprlu E6 (xeB) eJIeKTPoHa s 2 pasa

[potrcxoA,T Ha [Jru'e rryTs. rZ(103 xr"r) rrMelotrIefi cne[yrcqtre 3HatleHtrc:

1}{.5lo
rZ O,7 2,9

flpu rurorHocrrr rrJra3Mr,r -3.1011 cl,r3, roropyrc o6rrvuo nalor peHTreHoBcKI{e Ha-

6.rrrc[exux [12], ero paccroflHtre 6yger eqe MeHLure. Mu nnguu, rrro erIeKTpoHLI

c eHeprEerl Ao 10 xsB TepcroT cBorc, sHeprEro Ha rryTtr go 3000 KM [axe IIpH IJIoTIIOCTI{

n = 5 . l0l0 clr3, 3'ro paccroxHue 6Hc.rpo yBeJrrrql{Baercfl c yBerEqeHHeM 3Hepr[II 3JIeKT-

pona. TaX qTo OcHOBHafl qacTb sJIeKTpOHoB 3HepreTl{rlecKoro c[eKTpa' KoTopLIe cocpe-

AoToqeHBI B Atralla3oHe 5-10 xeB, Moryr Harperb KopoTKIIe IIerrII't (/ < 3000 xlrl), no xe

MOryT Bbt3BaTb CBeqeHEI Hg1-BC[bIIUKU S 6OIee AJII'IIIHEIX rreTIcx' B cse-IeX[[ Ho-ACnlt-

8

(6)

30 50 100

ztp 72,0 290,0



tueK, BepoflTxo, BaxHofi cBrcercc relJro[poBogHocrb KopoHaJrbHoli nlagulr, xarpcroir ,l1ct

Bbr@Krrx reuneparyp [27].
Ha ocxosaHu[ rIpuBeAeHHLIx BLIure [aHHbIx HaI.IMeHLIuee paccrocHue or BeprrIuHr,r ller-

JIH Ao ocHoBaH[c, ecru npepcraBnTr, ee B Br,r,qe noJryoKpyxHocru, cocraBacer -10 000 xr,l,
a xan6orrtuee -30 000 xu, H paccrorHne 3000 KM, Ha KoropoM oJrexrpoHbr c q) < l0 xeB
TeprIoT 3Hepr[rc BABOe, 

- 
MaJrafl BeJrr{rrnHa no cpaBHeHr{ro c xapaKTepHbrMn pa3Mepa}tH

lereJlb, Koroplle xa6arogarorcc B peHTreHoBcKoM Ar{aIIa3oHe. flpu euepruu 30 xgB
eJIeKTpoHbI rlpoxoAflT paccroflHur go 26 000 KM, rrro cpaBHuMo c pa3MepaMlr rrcreJrb
B peHTreHoBcKoM AHarla3oxe. OgHaxo ecJIIr 3JIeKTpoH ABrrxeTcf rroA yrnoM K MarHtrTHoMy
IIoJIro, To paccroflHl{e, Koropoe oH npoxoArrr BAoJrb [erJrr{, Moxer 6rrrr cyulecrr]eHHo
MeHL[re. B uarnrrHofi nerre c Halpf,)KeHHocrbro norc, Bo3pacraroulefi K ocHoBaHr,rcrv, n3-
3a Bo3MoxHoro orpaxeHlrtr gJreK'rpoHon ray6una [poHrrKHoBeHH{ Hx 6yger eqe MeHbtue.
flpr crenexHoM crleKTpe oJIeKTpoHoB c rroKa3areJreM 3 4 goar raKrrx 3JreKTpoHoB
B o6nacrn eneprnfi E > 30 xsB uala.

llo-rulutuot*,ty, 6er Ao[oJIHI.ITeJILHoro [crorrHr{Ka ycKopeH[c rracrr.rq c 3Hepr]rrrMu /lo
30 xeB HeJIL3fl [epeHecrl{ 3HarrurerlHylo BerHrruxy 3Hepn{H Ha paccrorrHuc, cpaBHHMr,re c
xapaKTepHLIMrr pa3MepaMl{ [ereJlb, ua6arcnaeurrx B peHTreHoBcKoM Auala3oHe. Taxuu
ucToqHuKoM ycKopeHlrc MoxeT 6url eaexrpHrlecKoe floJre B MarHrrTHofi [eTJre, no KoToporl
Teyer gJleKTpu.recxur:i ToK Bo BpeMfl BcrrbrrrrKl{,

EcnH s ypaBHeHHIr (4) nropoe cJraraeMoe Bcerla olpeAeJrser roJrbKo fiorepu eHeprHH
aIacrHI{aMIr, To rlepBoe cJlaraeMoe B 3aBI{cI{MocrH or HanpaBeu[c E tto orHoIueHHK) K

ABIDKeHHIo 3JIeKTpoHa ofi[cblBaeT nu6o ycxopeHl{e, Jrx6o 3aMeAJreHHe oJreKTpoHa. Hr ypan-
HeHI{f, (4) urt BHAITM, qro tIacrHIIa npuo6peraer oHepruro, Korla flepBoe clraraeMoe npe-
Blluraer BTopoe. 3Heprnr, Harrl{Hafl c xorpoli npoucxoAHT [pol(ecc ycKopeHHrr rracrl.{qr,r,
orrpegeJr{ercc coornorueHweu dE > 0 r nrrpaxcexuu (4), uan

E> ZneanLl(eE). (7)

[nx crryvar, KorAa roK Teqer BAorb MarHrrrHoro [orrl (a Arc KopoHarr,Hr,rx [ere;rb 3To
crIpaBelJII'IBo), ur 3aKoHa Ov,a E = j/o. MaxcHMaJrbHbre 3HaqeHr{r nJrorHocrr.r roxa,
Koropble 6rrru sbt.rucreHll HaME Ha ocHoBaHr{n xa6fiogenroi rerropa MarHI{THoro [oJrq B

$orocQepe, Moryr cocraBJrrrr, 5 . 104 Alxu" = 1,7 .104 CfC3, AoBorrr,Ho rracro Bcrpe-
rlalorc, [JlorHocrrr roKa,l = lOa A/xu2 = 3 . 103 CfC3 [28]. flpuHllMac sr6 3HarreHgfl
rIJIorHocrE ToKa n BeJrrrrrtrHy oJreKTpo[poBoAHocrn o= l0ll ClC3, Ha ocxoBaxrrrr BLr-
paxeHr{f, (7) oqexunaeM rroporoBoe 3HaqeHHe sHeprur{ E, Ha.rilHafl c Koroporo HAer
HerrpeprrBHr,rfi upoqecc ycKopeHr.rc oJreKTpoHoB. flpu nlornocru roKa 5 . 104 A"/ruz e,ro
loporoBoe 3HarreHlre cocraBrcer 2,5 rsB E flpu nnorHocru ToKa, Ha rtopc[oK uenrruefi,
3Ta eHeprII{ paBHa 25 xeB. Ilpncyrcruue eJreKTprrqecKoro noJrfl, HanpaBJreHHoro B[oJrr,
MarHI{THoro, cnoco6crnyer opIreHTaII[I{ TpaeKTopr{rr sJIeKTpoHa BAoJTL MarHr{THoro florc.
Teu caurru yBerntltrBaercrl rryrl ero flpoxoxgeHnfl BAoJrr rlerJur. CaegonareJrbHo,
HaJII{rrEe gJleKTplrqecKoro [oJrff cyrqeqrBeHHo MeIUreT ycJroBrrrr [poxox(AeHruI ycKopeHHr,rx
3JIeKTpoHoB, OHo rIptrBoAET K ycKopeHrrro Bcex eJreKTpoHoB B Tofi rracrH rrerJrr{, rle
sJleKrpl{qecKoe rIoJIe HalpaBJIeHo BBepx, r{ yBeJrr{rruBaer ray6nxy [poHtrxr{oBeH[c nx. TaM,
rAe sJleKTplrqecKoe [one HanpaBJreHo BHtr3, KaK Brr,qHo E3 ypaBHeHr{r (4), nce qacrrrrlbr
6ygyr sauegJlrrlc{ KaK 3a ctrer greKTprrqecKoro rlorc, TaK E 3a c\Ier ctoarxoreHnri;
rny6uxa [poHIrKHoBeHEc qacrEII B HarIpaBJreHr{r{ [porrrB oreKTpnqecxoro nolR 6yge.r
MEHbIIIC,

Harn'rue gleKTpnqecKoro rloJrf;, HalpaBJIeHHoro BAonL uargurxofi rIerJIIr, Moxer
o6'rccu[rr $axr acurrrMerpnu spKocrr{ y3JroB B peHTreHoBcKHx ryqax Aaxe npfl
cIrMMerpIrrI{oM IroJloxeHr{rr HcrorrHr{xa ycKopeHr{rl orHocrrreJrlHo ocHosanlili rrerJrr{ l.t Talot<e
B Tex cnyYaflx, KorAa ltcrorlHnK ilepBurlHoro ycKopeHufl cABHHyr B cropoHy 6olee caa6oro
rlo cBeqeHI{Io ocHoBaHl{fl rrerJIE. 3ru crryaqul{ He noggatoroc o6tccHeHr{ro B paMKax
n{nore3br, rrpelJroxeHHoft s [9].



Y pasxrlx BcrrbrtrIeqHbrx rlereJrb Moxer 6rrru pasrrqHaf, rlJlorHocrb roKa. floerouy
tr BeJItrqEHa nopororolYt eHeprtrB €, BbItrIe xoropofi eJIeKTpoHbI ycKopcloTcs, y xaxgofi

Bc[brruKg cnox. Kpoue roro, Bo BpeMx BcrrbIIIrKE rlJlorHocrb roKa Moxer 6rtru cy-

IIIecTBeHHo ntofi, veM B ee oTcyTcTBEe, IITo To)Ke npI{BeAeT K E3MeHeHEIo BeIHIIIHbI

noporonofi exeprtrE sJIeKTpoHa.

Bennsma acEMMerpRIr, cBr3aHHafl c HaJIBrmeM 3reK1pEqecKoro IIoJI{, 3aBEcIl]T or He-

cKoJrbKm Qaxtopoo, TaKEx KaK rrJrorHocrb qacrrr{, rrJrorHocrt roKa, npoBoAEMocrb, pac-

cTorHEe Mextry [epBmHr,rM ECTOqHEKOM yCKOpeHE I qacTrrl{ E OCHOBaHEeM IIeTJIE, U TaK)<e

3aBEctrT or crpyKTypbl MarHrrHoro rIoJIfl, Benrmta nopororofi gHeprrtr, a c.rIeAoBareJILHo,

tr acgMMerpgf, Moryr 6r,ru rrleurure rofi, qro [oJrycaercr uo HaruEM oIIeHKaM, xots 6rr
rroToMy, rrTo Mbr B3flIE 3HarIeHEe IUIOTHOCTtr IIJIa3MLI IIptrMepHo Ha IIOpflAOK MeHbtrIe TOro'
.1ro cneAyer tr3 perrrreHoscxn( Ha6rrogexd [12]. Kpoue roro, yMeHLIIreHEe acuMMerplru

Mox(er 6rtrr grrgsaHo BbrcoKooHeprerFrrrbrME [poroHaME, Ha pacflpoqpaHeHue Koropllx
BeJr[rrEHa gToro 3JreKTp[qecKoro rlorf, He BJIEqeT E Aaxe cnoco6crryeT flpoxoxneHEro Hx

B TO OCHOBaHEe rrerJIE, KyAa npoHEKHOBeHEe SJTeKTpOHOB 3arpyAHeHo.

OTMermrl, rrro gTa MoAeJrb, yrIETr,IBarotrIarI HaJII{tIEe 3JreKTpruecKoro IIoJIc, KoHeqHo, He

lo3Borcer o6tccrurr 6rrcrprre Qnyxryaqrr cpKocru xecrKoro perrrreHoBcKoro H3JIy-

rIeHEf B ocHoBaHtrflx MarHETrrbIx rIeTeJIb ToJrbKo eSSexrauu paclpocTpaHeHlrq.

Acruuerpu.r B paclpoqpaHeHr{r qacTrrrl AoJDKHa flpocBl{Tlcfl I{ B actrMMerpl{Il peHTre-

HoBcKoro E3JrytIeHE, B ocHoBaHucx [ereJIL. I,Is ra6nuqu MbI BEAllM, cro acI'IMMerpI'rq

xa6lronanacb Bo Bcex paccMorpeHHbrx HaMIl BcIrBIIrrKax, a B IIcrE It3 HI{x 
- 

Bnnorl Ao

caMoro BblcoKoro Atra[a3oHa eueprd (qo 30 xsB), o KoTopoM [pEBeAeH],I uso6paxexrR'
Orcro[a MbI [pD(oArrM K BLrBoAy, rrro ecJrtr acuMMeq)Irfl o6yclouexa TJIaBHbIM o6pasou

lpucyrcrBgeM sneKTptrrrecKoro rroJrq, To nepxxlui [opor oHepruu peHTreHoBcKoro I{3JIy-

qeHUrI, Ao KOTopOro acI{MMeTpurI eqe na6nrogaetcq, olpeAenf,eT BepxHtolo rpaHHUy

sHeprEtr ycKopeHHr,IX gJIeKTpOHoB, Ha pac[pocTpaHeHlle KOTopLIX ellle oKa3bIBaeT

cyulec,TBeHHoe BJrtr HEe eJreKTpuqecKoe noJle. BrrparHuranne [oroKoB B ocnoBaHEcx

rreTJrtr c yBeJlr[treHueM xecTKocTtr peHTrexoBcKoro I{3JlyqeHr.re 6yAet npoEcxoAlrrb nplr

pa3Hblx oHeprgJrx: y oAHD( BcrrbrrueK 9To MoryT 6rrrr, gecrtxtr KIIJIoSJIeKTpoHBoJILT' a y

ApyrtrX, Bo3MoxHo, coTHI{. [;Is scubrmeK , IIpuBeAeHHbIx n ra6ruqe, acI'IMMeTp[q

Ha6aroqaercc eule 11pE 30 xeB. 3to ognaqaer, cro pa3Hocrl [oreHIIIraJroB MexAy

EcrorrHEKoM nepBEqHoro ycKopeHrr-f qacrtrrl tr ocHoBaHtrflMl{ MarH}rrHori neran AoJIxHa
6rrT r ue rmxe 30 xB.

I{ro6rr AeTaJIbHo trccJleAoBaTb BI,IABEHYTYIO KOHIIEIIryIrc, HYXHbI XOPOIIICTO KAqECTBA

AaHHbIe rlo perrrreHoBcKl{M rso6pax<erru-rM B IrItrpoKoM AI{a[a3oHe eHeprrfi tr upoBeAeHlre

co[ocTaBJIeHIIfl trX C KapTaMrr 3JIeKTpETIeCKEX TOKOB, a TaIC{<e HaAexHbIe IIaHHbIe IIo

crIeKTpaM perrrreHoBcKoro E3JryqeHEc. Cnegerur-r o6 enexrpuvecKlD( Irorcx roKoB, Koropble

TeKyT BO BcflbrtrIerrHblx neTJIflX, Ba)KHbr He TOJIbKO AJItr IOHI{MaHII{ aCItMMeTpI{U E CaMOTO

npoqecca BcrrbrruKtr, Ho tr AJrrr rroHr{MaHEJr ycnonnfi, co3Aaloupx AonoJII'rreJILHoe ycKopeHl{e

IIACTUII HA TryTE }IX PACIPOCTPAHEHI{JI.
Arropr,r IIpHHocTIT 6naronapuoc'm H.11. lllescruxoll 3a rroMou{r B IIoAroToBKe pyKonIIcH

K rleqaTu,.

Anpens, l99l n.
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oBx[,rri METOA PErrrEHr{f 3AAAril,I
oEpA3OBAItJ,.fl Jrr[ttwrt [Onrorr{EHrrfl

B IOJIYEECKOHEqHOI,I ATMOCOEPE C MATHI,ITHbIM IIOJIEM,
A TAKXE IIPTI PE3OHAHCHOM TI{ITE PACCEflHI4f,

,(.H. Pauxoncxufi

Paccuarpnraercc 3aAaqa o6pasonaHururnHuu nornou1eHH.s B npeAnoroxeunu aruocQepsr \i[snsn-
Snquxnroua. flpegno.naraercc ruHeftHa.fl 3aBrrcr{MocrE Qyurquu usroquxxos c onruqecxoli rayounori. peruerlre
ocHoBLrBaercc Ha Bo3MoxHocrH IIpeAcraBreH}Ic Qarosofi MarpHI{LI B BuAe npori3BeAeHHfl AByx coorBercrBetrHo
TpaHcuoHilpoBaHHED( MalpEq.

floxarano, q'ro Mex,qy o6o6u1euxoil lrarpruuofi Qynxqueri Au6apqyr"r*ra g(p) e cnyvae peJreeBcKoro pac-
cesHHA s Hl,7(p) Q1'nxqncuu r{augpacexapa HMeercl anrefinoe no p orHoureHre.

COMMON ME-IHOD FOR SOLVING TTIE PROBLEM OF ABSORPIION LINES FORMATION
IN T}IE SEMIINFINITE ATMOSPHERES WITH MAGNETIC FIELD OR WMII SCAT'TERING
OF RESONANSE TYP& by DN. Rachkovsty. The problem of adsorption lines formation for Milne-Eddington
model atmosphere was considered. Semiinfinite atmosphere with linear dependence of the source function on opiicat
depth is assumed. The solution of relevant equations is based on the possibitity of representing the phase matrics as
a product of two accordingly transprosed matrices.

It is shown, that between generalized Ambarcumian's matrice function g(p) for Reyteigh scattering and
chandrasechar's H1, lp) functions there exists linear dependence (in relation to p parameter).

Panee HaMr.I B pa6orax, [ocBcrrleHHr,rx [epeHocy r43ryrreHr.rc B MarH]rrHoM rroJre, 6brao
[oKa3aHo t1-3], rrro Ar.f, pa3JrrrrrHrrx nr{Hr{rl $aronax Marprqa $axropusyercr, T.e. Br,r-
TIOJIH'IETCfl COOTHOIUCHIIE

I(t, r) = p1r;p(q)I(r, q). (1)

3gectI-BeKTopbl-[apaMerpblCroxca,aqHr-BeKTopbrrralaK,trIeroupacce{HHoro
E3JtyqeImt.
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B [4] Har'lu 6brno noxasaHo raroKe, vro uogo6Hoe coorHolueHue c[paBeAJIEBo I{ AJII
peJleeBcKoro ruua pacce{uuc. Taxx}r o6pasou, uocBr-rlercc Bo3Mo)KHocrb flpoBecrlt Ir3-

JroxeHtre reoputr o6pa:onarmr nmrmt roruroll{eHrrrl n uony6ecxoHeqnoft aruoc$epe eAEHrIM

o6pasou, ToJIr,Ko Ha KoHecHoM grarre npoBoAf, AeraJIE3aIIEIo, rloAcraBJlstr KoHKperHbIe

8r{A6r MarptrU 0(r) B oKoHqareJILHLIe Qopuynu. Oxagrlsaetcc raKxe, qro AoKa3a-

TeJrbcTBo [pEHrIErra B3aEMHocTtr Mox(Ho npoBecTn n O6qeu BBAe, ocHoBblBaflcb ToJILKo Ha

npeAcraBJreHm (1), npr.reM AoKa3areJrbcrBo He 3aBEcET or KoHKperHofi reolvrerpm cpeALI.

B crryuae peJleeBcKoro pacceflHtrfl [pEBoABTcfl raHefinoe coorxolueHue Mexny Irlarpuvxoltr

$opuynuporxori Qyxxquu A6uapqyucxa [5] u ee H/1t),Hr(1't) - uoguSnxaqnrun
9aHgpacexapa [6].

flpuneneu c[epBa KoHKperHbre BEqLr Marpul{ F(a), " IroMotrIr,rc Koropblx uu 6ygeu

IrJrJrrocrpupoBarb reopruo, xorfl 3HaqeHue pa3BlrBaeMofi nnr<e reoprr Mo)<er 6utr uupe'
B clyvae paccecHus B MarHtrrHoM uone (eQQexr 3eeuaua) uu 6ygeu paccMarpl'IBaTb

JIIrHtrro c TJIaBHbIM KBarrroBbIM qtrcJIoM j 
u = 0'B'E' Crenanor [7] paccecH[e u3ryrlexl'ul'

xapaKTepg3yeMoro [apaMerpaMr I+, I_, Ha eJIeMeHTe o6aeMa 3arllrcllBaer cJIeAyIoulI'IM

o6pasou:

[(r) = co*(r) i{o*(q)r.1q) + o-(q)r-(q)} do, .

4rc

3gecr enaxu t xapaxreptr3yror rJraBHLre xone6auns B MarHltroaHlr3orponHoti cpege;

ot(r) 
- 

coorBercrByron{ue xoeQ$ulgeHrBr rrorJlotrIeHl{.r; C 
- 

xoe$$rru{eHT rlpo[opquo-
HaJrbHocru. Cnegonarenrxo, Qaronaf, MarpEIIa 6yget uuerr nug

F(.,q)= cp(.)B(q),

flog peneencKuM TErroM paccerrHlc Mbr rroHrrMaeM paccefHEe B pe3oHaHcHblx rtrHEcx, pac-

ceflHEe Ha aHE3orportr{blx qacrRr{ax, a raKxe 3JIeKTpoHHoe paccef;Hue. qactr $asonoli
Marplrrlbr, He 3aBnccu{af, or a3ur{/Ta, ranrcrroaeT cr [6]

I,Isrryueuue Mbr xapaKreprr3yeM B rlapaMerpax 11a Ir. Beruwrcr E1u E2 npmegexu n [6]

tr yAoBJIeTBOpfl IOT COOTHoIITeHETO

E1 + E2= l.

flnx peleencxoro paccerHut E2= Q,

Brrpaxenue (3) uo>ruo Qaxtoprsoratr [4]:

finx peneeacxoro paccef,Huff urr 6ygeu rroJrr3oBarbcfl HecKoJIBKo Apyrofi 3arlf,cbrc Marym&I

p(r,)'

0\
fr)

(2)

or,r=(ll[l] :)

F,(u, ui=+ff;- p')(t - p&) + p'r'& 
r) . +(i i)

i, (u. uo)= Boip4,o). po,) =(1r"' l) (f " ?, *)

(8)
o(r,)= *(f' l--') (l

(3)

(4)

(s)

(6)

(7)

t2



Brrpaxerme (8) uo>rcro [orytIETL ns (7), ttoJlarafl E1 -- | a yMHoxar cnepBa Ha

. r(; JZ)
L=:l 

- 
l.

.v3 u? L^ )
flocxomry LL = E, 3ra orepaqtrfl He tr3MeHEr Sasouofi Marpru{Lr i1U, Uo).

L. Ilprnqnn B3af,Muocrrr

flpuHqnn B3atrMHocrtr o3xaqaer HaJrEqEe olpeAeJreHHoro coorBercrBrrq MexAy
laAalotr@{ u pacceflHHBIM or cpeAbr E3JryqeHEcMu rrptr cMeHe D( HalpaBJrerd xa B3aHMHo
o6parnrre. flpu paccuorpeHuE orpaxeHrf, or cpeAr,r uau Heo6xoqutrlo 6yger ero
rIpEMeHrITb. Srot npuHr.g HeoAHoKparHo AoKa3brBaJrcfl, cM., HarrprrMep, [6,8,9, 10, 13],
oAHaKo xaxgufi pa3 AJII olpeAeJreHHoli reouerpuu cpeAr,r E Ar-fl o[peAelexnori Qasoroli
Marplrllbr. Mexgy reM eule r [6] 6uro yKa3aHo, vro $aaoaaq Marpuqa florrHocrr,ro
olpeAenxer [pEHrIErr B3arrMHocru, Paxee ll, 3, 9, 10] nnc pa3Hr,rx rufioB nuHrli urr,
EcrIoJIB3yf, MeroAEKy B,B. Co6oneBa, Kaxgbui pas goxasLIBaJIE rrprrHr{r{fl B3aHMHocrr{
3aHoBo. Hnxe rIpBBoAtrTc, AoKa3areJIBcrBo nptrHrlnna B3atrMHocrlr EcxoAg roJrbKo rr3

olHoro ycnoBrf, Qaxtopneaquu $asonori Marptrrlbr u He 3aBrrcqqee or xouxperHofi
xou$rrypargn cpeAr,r.

3anunreu coorHorueHlre Mexny rraAaloqlrM Ir paccerHHLIM u3ryrreHrr.sMrr or rpaHr.rrlbr
Hexoropori cpeAbr:

I(0, r) = FiS(r, DI(0, D. (9)

floq uoH.rrueM JrytI 6yger"r rIoHuMarL rlapaJrJreJrbHbrfi uoror, nperepneBarouprl paccexHue
Ha o[peAeneHHblx orlTrtlecxrrx ray6rorax. flrr oAHoKparHo paccecHHoro Jryya Ha uy6une t
IIMEEM

3[ecr i$,tt$r)- Marpur{a rorJrotrIextrr, Koxxperxrrrt ee rug 6yqer orpeAeJreH

rro3AHee.

[;rr gayxparxo pacceflHuBrx nyuefi trMeeM

r2(0, r) = *e ("'f) 0t,r 
{oto,t #e (','?) or',t} Fr,r t(,, 3') r1o, i1

9nex s Qurypnrrx cxo6xax coorBercrByer rryru, upoligenHorrly Mexny croqMr.r ,(,1 wx2.3ry
$opuyny lerxo o6o6qrrrr Ha k-xparxo paccerxnrrri lyu:

r,(0, r)= t (';)Or,mol, (,,*)(0, i;41

, F(r)E(r,:r)r1o,il.
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r/ (0, r) = * e(,, t) o r.r 
- -u_, 

{o 
rr, I ffi 

, [q#J o(,, li,

Onpegeruu rryTb nyya B, y xoroporo Bce BeKropbr q, B QllrypHux cxo6xax HMeror
o6parnoe HarrpaBJrexue. floprnox oflTrrrecKtrx roJrtrE]r xj,j= 1,..., ft, rarcr<e [oMeHfleM Ha



o6pamrd. 3arrnqeu

r(o,r) =*,;t,r*)ao

, 1a1r1r(i,a)r1o,ry.

1r,., -,,llB(r,)I .
uqj ) '"),u{'t',1 ff'(','

Matpurry Sp (r, i) Anf, rrytra A uoxHo xafiru, ucronr3yr (9). TpaxcnoHtrpyf, Sp (r, i), oa-

MeHf,s BeKTopbr r Ha -i n i ua -r, yqETErBaff TaroKe rrerHocrb Syxxr@ fr, i, oo"upyro^n

-\sf (-i,-.) = sf (i, "), sf (i, r) = s/(-i, -.).
Hagoseu nyu B gono.tHETeJIrHBIM r ry.ry /. flocxortrxy s axcau6re BceBo3Moxxrx lyvefi
y Ka>Iqoro Jryva rMeercf, AorroJrHtrTeJrrurfr , rqcyr,nrtrpyr, [oJrJrrraeM

s;1., i1+ 3p1r, i)= Sf (-., - i) + Sf (-i, - r).

Caegonarearuo, noo6nle

s1", i; = S(-r, - i).

(1 1')

(12',)

(10)

3to s ecrr QopuyJIEpoBKa rIpErIEIa B3aEMHocrE. Kax nr4ru, BbrBoA coorHourexnr (10)
He 3aBBctrT or roro, KoHerrta, rro t cpeAa uau noly6ecKoxeqHaf,. Heogxopoqnocrb cpeAbr

Talo(e Mo)r(Ho yqecf,B, AeraJru3trpyr Syurcpo (.

2. fin@yruoe orpaxenr{e or nony6ecxoneqnofi aruocrQepu

flpore4eu npexAe Bcero HopMEpoBKy Qasonofi Marpurlbr, EcxoAf, tr3 npErrrlurra co-
xpaxerlux KoJIIrIIecrBa lronrotrIeHHofi u paccerarofi exeprur. [rr pesonancHoro Koreperrr-
HOrCt pacceflHtrf, EMeeM

_+l ^e.1 I F@')a p' B\t)= q .7.
-1

3gecr i = (r, r), A= rl /2.
Axanorrr.rHo B MarHr{THoM [oJIe HMeeM

A T Ia$do,B$)=1.8$) e-r= I(o*(r)+ o-(r))dar,.
41c 41t

Hnxe rcrperrrcfl TpaHcrroHupoBaHHrre coorHorrreHrrJr

^ +l
e0@) J 90t')a p' .r = t. r,

-l

eBO IB}dat,.1=B(') T.
4tt

Pagrrue (11), (12) He rroMerrraer Ecxarb perrrenre ypaBHeHEfl rrepexoca oAHtrM cnoco6ou.
I{ueeu

u, fr 
r @,r) = .i(r) /( c, ) - c fi 1r7 1 rtk)\c, q)d@ q - c iO)F$)tG, i) r (0, i),(13)-(14)

[ocKonBray t - orrrtrrrecxaf, ToJItrEra B HelpepbrBHoM crreKq)e, Bce BeJrntrtrrrBr r (14) 6ygyr
HopMEpoBaHbr x &, - xoe$$myerrry [ornotrIeHuf, B He4peprrBHoM crreKrpe.

L4

(r 1)



Ec.nu uugexcorrr R o6oexarlHTb BeJrHqr{Hbr, orHoccrquecrr K peJreeBcKoMy paccclHH}o,
a HHIeKcoM M 

- 
x paccecHulo B MarHr{THoM rroJre, To EMeeM

a*(q) = dr(r,)= (r+ rii, d*(q)= ('0. '.t0, l- ,, tol), (r-s)

c=(r- 4^,*ck,i)=-#
Peurexne 3aAarr[ 6ygeu HcKarr, B Blr,qe

r(0, r)= cpiS(r, i)I(o, i). (16)

flpu peureuuu 6ygeu EcnoJlb3oBarb npr{Hrlr{rr uHBaprdaHTHocru / [6]. Arc H3ryqeHnq, Br,r-

xoAcrqero BBepx, p > 0 xa uy6uxe T, r{MeeM

I(z,r)=cp,.i(r, \t\,i)r(0,i) +cjttqS(.,q)r(r,q)dar, (17)

n (17) rexrop q Ha[paBJreH BHH3, BeKrop r - BBepx.

fiu$Sepeu4lpyfl tr [orraras T = 0, ronyqaeM

*rt",r)=-cs(r,i)a(,)1(0, i)+c!1toS(.,q) *rA,q)dao. (r8)

I,Iueeu Arc rpon3BoAHrrx B (18) ua oororarru (14)

L*r(r,.)|,=o =f {a1.yr1o, 
,1- cB1r11Be)t(o,r')dat,, - cB1r1B1i)r(0, iy} ,

*rtr,q)|,=o --frat l!1B1r';r(0, r')d,,,,+p1iyr1o, i;]. (re)

floqcrarmr (16) r (19), uorryyaeM

*rtr,.)|,=o = fi{u,roS(r, 
i)-cp,141ry1p1r';s(r', i)a,.,, -p1.yli1iy}r10, iy,

*ttr,q)|,=o =ftit l{cp,1p1.';Sft',i)aa,,*B(i)ir(o,i). eo)

flogcranne.r (20) n (18), rrMeeM

f {r,rt.lS(.,i)- cp,fig)SB1r')s(r', i)aar., -Bt.lBtrl}r(0, i) =

= {-U(., 
i)d(i) + c2J,i(r, u')(r,,f{o')111.";s1." ,i)da,,,* pf qtB(r)) aa,,}r@,i).

Tax xax r(0, i) npousBoJrr,Ho, Mr,r Mox(eM [pEpaB]urrb Marpurlbr n eurypxux cxo6xax.

Pasrarac Ha MHoxI{TeJrE, Haxo[EM

p,&(r)S(r, i)+ p,S(r, i)d(i)= {$trl* cp,J.i(r,o')p(q';,ror,}, "

" {0ti)+ cp,Jfr(r")S(r", i)ar,r,.}. et)
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flocxonrry, couracHo rpf,rqury B3atrMuocf,E, i(.", i) = S(-i, - r"), a raloKe 0(i) = 0(-i),
yqETblBafl, sTO BeKTOp -i xaUpauen B BepxIIrcrc nonycQepy, KaK tr BeKToP r' EMeeM

p,&(r)S(r, i)+ p,,i(r, i)A(i)= 0(.)0(i).
flocxo.rrrcy d(a) - AEar oHaJIbHax Marprqa, MoxeM 3arucarb

S(r.i) _ (0(ll0(i)),,, ...u\' "lm'n via^,.(r)+ pror,r(i) '

3gecr Qyrxrgr Q orpeAenf,ercf, ypaBHeHEeM

s^, ^(r) 
= fl 

^, 
o(r) *, u,l ffi F r, ^(q)da, 

.

B cnyvae peneeBcKoro pa.er&flfias. f,MeeM

0(rr)= 0(p) * ry ff uo(r,) i 
00'')F(t) dp'

B paccuarpmaeMoM 3Aecb c.lryqae paccesflfrs.B MaTHETHoM [oJre ecJIE panBepxyrb (23),to

n* 0(f) o1axercfi orJrf,qHbrM or rrynr roJrbKo ueprsd cron6eq, ero eneuenrrr 6ygyt

paBHhr

s*(r)=&(r)+"m *{ffi *.torfffi . ffi]' .

.ffi-(,)[#h.*fto] ']^,
[enar n (25) sauexy

et(r; = V+(r)qr(r),

urr y6ex<gaeMcf,, qro xonar Qyrxqrx \ft 3aBtrctrr or uepeuerurofi

ta=1t/ll + 1*(r)1.

flogcrarnrx QG) s 85), HaxoAtrM

(22)

(23)

(24)

(2s)

Q6)

(27)

v-Q'-)1,^

(28)

v{t*) = L + c ttv *(rl *{4ftd v *(t'.). W
(

3.. Cnrsr Mexny Sluxqnxr,ru qjr) 
" Harfit) B c-It!,qae pe'reeBcKoro pacceqtrrfl

B [6] Synxqrt ,i(/r,lro) onpegelxercf, rlepe3 HfiinH,(p) xexoropblM cJroxHLIM

o6parou. 3to o6tscHsercr reM, rto $aronaf, Marplrqa FU',P') y gaHgpaceKapa He

Saxropuroraxa. CootnolleHue (22) yxa*ttaer, qro IIepeMeHHLIe |r, Po n QyxxquN

,i(p,tr') pa3AeJrflroTcr. CaeqonareJlbHo, [oJDKHa cytrIecrBoBaTb 3aBIIcEMocr" ""*Ay 0(/r)

r l/r, 
"(F) 

flpr peneeBcKoM paccecuuu. flocraBtrM Borlpoc HecKoJIbKo 6onee o6ulo'

flonpo6yeu xafirr cscgr Mexqy Synxrpefi^Qgr) npn pe3oHaHcHoM pacceflHtrtr n xexuropori

AEaroHaJrBHofi $yxxrpefi Au6apqyueru H(1t) floxaxeu, qro Taxas cBfl3b cytrIecTByer
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TOJIBKO AJIfl qaCTHOTO Cnyqaf, pesOHaHCHOrO pacceflHtrf,, a trMeHHO AJIfl peneeBCKOrO

pacceflIIEs..
A

I{rax, uarpmla g(p) orpeAeJlera ypaBxeHtreM

0(r,) = 0(r,) * cr,6(r,) iffi p(p')ap',

34eoC=(t-e)72(t+r1),

6(u)= L(z-t1" r)(^E o )
, \r / 2 (-r ,J[,; 

' 
"E)

Onpegerru AnaroHanLryro Qyrxrgro ff(p) ypo"reHr{eM

A(rr)= E + cpn(1\i 
A(*')v.(r'') 

arr'
6 p+tr'

3gecr \ir(p) - roxa Hen3Bec-rHaf, AuaroHaJrr,Haf, KBaAparrrrrHafl rro p dryuxqur.
firx yqo6cma BBTKJTaAoK 3arrurreM

0(rr)= iAo, * e['ru', ,0(rr)= i{1, * t[)p' .

Cpanuuaar (33) u (31), uaxosnM

(2e)

(30)

(3 1)

(32)

(33)

er'=+(-? l)[f lu) .r"=+(-i :)(f h) (34)

Eygeu rrcKarb coorHorueHrre Mextry 0(rr) " .&(p) , ,rq"

0(rr)= u!i(a+ arf(o;).

floraraeu, vro

f(6)f(s) = i0.

floqcrarnxeu (35) r (29):

004= B04* cpalii{Pu. turrrt')+(aiou'+ of'u)}9 O@)ou' .

Hexoroprre yflpoqerfl.f, Bo3MoxHEr, ecJru rroJroxrrM
6f 5 = tf a. (38)

flocxornxy

da + t5 4l - aa - 6u42 + ou tr, (39)
lt + lt' lt + tt'

TO

00i= i4i* cu n(r,)(aa - uut)iffi ou' .

* c pa (r,) (o u + ai) U 
ifr tul ittl') dp' .

flycrr

,t Ur)= aa - 6t p' .

2.llzsecrtts KAO, rou 87

(3s)

(36)

(37)

(40)

(4r)

t7



,(rr npousnorrbrrrrx KBaAparruHbrx ro p i!r) " r4(p) nreeu roxAecrBo

v,i in(rlBtyl d1t, _ir@'lw(t:'l fru1or,,=o F+F o lt+lt'
= (d,-p&s)(vtpl"tr, - eV,004). (42)

3gecr

^ (o' o ) '[o(u)urou' k=0,1,2''u=[o A*)=,
Yunoxas (42) cnena na CpU(1t) E Ecrronb3yfl (32), xaxogmr

cua(r,),y(t)[ryPdtL' =

= (r(r)-E)o@ + cpn(p)(a,-pdo)(eyt6yt - eV'|q))
floqcraurr (44) t (40), no.rryvaer'r

00,)=H(p)tfr(p) + cp(d,-pdo)pyep - e?el") .
^'-iaofiU,)ap'.+ cul6r * pb)b 

o

flocxonrxy n(p) aruroHarrbHa, ro, rptrpaBHrBar (45) u (35), HaxoAEM

6 * pui=B<p>+ cp(d1 - p&o)(aaefi * 6oef)) +
t - ^t - I

+ cp(af . pb)|iru|r')B!r')ap'.
Ycnosue paBeHc'rBa qrreHoB (46) c F B HyJreBofi creuerm gaer

a =cf, =+(_? i) (r b)

cesHrf,. Ybax,

' = , [-r r][o ^t,)' "=;[o r)'
flpupannunar xoeQQmrneHrbl npu p2 n (46), EMeeM

etr, - cao(aaefl + 65eP) + coaifrtu'titul dp'=o.

Ilocxoarry

in tul|tu'),trr' = aoc[ot + &rc[') ,
0

noJryqEM

(r - c(a,aa + 66r..,)).1', =0,

18

(43)

(44)

(46)

(47)

(48)

(4s)

Tax rax BBrpaxexf,e
1 ( 4nr+2 -2Er+2\*=T[-rr,*2 er+2 )

Aonxxo 6rrrr guanrxaJrBxo, m xeo6xogf,MbrM ycnoBf,eM finx BLrrroJIHeHtrff (35) 6yget
Et = l, T.e. coornorleHue (35) Moxer BbrrroJrxf,Tbcf, ToJrLro B cryqae peJleeBcxoro pac-



i[') ^""r roJrbKo oAEH ornrrnrni or Hyrc orteMeHr (cu. (34)). Clegoaarerruo,

.(ut:l @a),,, - a{:i(;,r),,,) = r.

3ro coorxoureHue paBxo

I
C I Hr,t (p)V,,, (p) ap = t; (49)

0

tz (49) oAHo3Hattr{o cnenyer, .rro C = ttZ,($6)r,r= (ka)r,r= 3/2, r.".H,,,(p) coBrra-

Aaer c Syrxryefi H,(p), ypaBHeHEe xoroporl ecrr

n,(p) = ,.lrra,(rr)i4l# ru,

Panenctso C = ll2 o3Haqaer, qro coorxoruerme (35) BbrrroJrHtrMo Jrurrrb [nf, qucroro pac-
ceflHfla, KorAa B (30) naAo rroJroxtrTr 1+ 1= 1ut = 0, xor4a Her [oreprr KBa]rroB npr,r
paccefHtrE.

Octaercx paccMorperB rureHLr, [po[op4troHanbrrbrep. !I]*leeu

6t = +a,(aae[, + ute[ot) * 
lar:,iB(u)p(u) ru.

B cMBIoIe o6u+roctr pe[reHuff HaM yxe Herrero repf,Tb. flonpo6yeu noAcraHoBKy

6 = A. Coxpaular o6npt MxoxtrTe.,rr, rroJryrraeM

t{zE - a(a,c['r + a,i['))] = o&,B(r).

,(amxeftnrre BbIKJra[KE rerqe [poBecrrr, ecJru ucrroJrL3oBarr, onpeAeJreHue (8). Torga

a=e[q=*(l n ,(r)=+(i:) $2)

tf,=f (l r)
aao(l) = i(h-, 3),

(s0)

(-51)

(r-1o" n)
zE - a(uoe[', + a,e$l) = zl ,r ,A ^ I(.e- s oo u)

(s3)

flo4crarnrx (53) s (51), rorryqaeM

^('-*^ l'[+'-* ,,)=*(]",) (s4 )

t9



Ypaauermo (54) ysorrerBopser ,ra i = f1a1:

r1a; = (:l: :il;)
Peuras (54), (55), lerKo noryrrnrB

Fo,)=+v l-,'xl h),
To pe[reHEe ypaBHeHtrf,

cosd =
Ai 0 I l, - ol'o)+ ai (t - t$)w'

sin6 =

3gecr urr BBeJTI{
??

di,o = ft or'o' Ai,o=io,,o'

I,Is (56) roryrraeM 6 = 1,0612.
Buesro cos6, sin6 y r{axgpacerapa $rryprpy}or BerllqrrHbt c , q. I{ueeu coorHoilJeHlre

c=sin 6, q= {z"or5.
flpmogru oKoxrrareJrlxylo cBoAKy Qoprryn.
Ecnlr onpegeJrrrrr, B crytlae qr{croro, 6es nornouleHr.rJl peJleeBcKoro pacceqHu-{

(s-5 )

(s6)

(s7)

) yp*r""*

, 
(3''?) n(r.,)(r - r'?)

, tr"W
( se)

(60)

(61)

(62)

dFt

o(plirB@I .t [Wr^
cBc3aHo " p"*"r*", fi(p

E(rr) =E.*rrE(rr)
cooTHotrteHtreM

0(rr)= frlia(6 + pf(o)),

rAe

^ ^E h "/r)A=a I l.2U0)
Coornorueuur (57f(6i) ecrr clegcrrfie cBfl3LI Me)K,(y cKarcpHBIMLr ypaBHeHI'IqMI.I

q04:90r) * rtq(rt) [*# ,r,

20

(s8)



Foi=SA - u'),

u(rr)=t + ttnl1iH(t'')v0'') ,,u','; p+p'

woi=]0 - u'),

p(r,)=* nrur(r * p).

4. O6pa:onaunc ;rsRnfi nornoulctrH, n noly6ecxoueuuofi cpegc

IlpegnoaaraeM, irro I.IcrorrHuKI{ H3nyrlsHuq auueflxo 3aBr{cqr or T:

n(",q) =(t+ yt)(r- e +ea(q))no,
rAe

Bo = Bo'T'
YparueHne rrepeHoca H3ryqeHu-s 3a[[cblBaercq

u,fi I(r,r)=a(r)I(r,r) - c1,G)lB(q)r (r,q)aa, -

- iO * yr)(r - € + ea(r))Bo.

Btopoe - coxpaxeHtre KonrleqrBa rrorJrorqexnoft n paccerHxofi oHeprrru.

a0(") jB(q) dao.T = i.T.

(6s)

(66)

(63)

(64)

(66)

(61)

(68)

rrcfionb3ylotrIero acHMrrrorrtlecKylo {ropr"ryly perueHrrf, na 6ecxoneqHocrn [6]. 3,ror lrerog
MarprrHoro ypaBxextrf, (68) r:pe6yer MeHBrrlrx BbrKJraAoK.

Hacrxoe perrreHtre, lnHefixoe rro r, utrIeM B B[rAe

r(r, r) = *0 + n) Bo 
'* .f,w,8.'(") Bo . (6e)

flogmaur.e (69) n (68), HaxoArrM, vro neo6xoquMo BbrrroJrHeHrre AByx yclonrfr:

flepnoe 
- 

rrerxoc'r Qyru<rpl 0(q) " &(q) no po.3r ycrroBtre Mbr np,HsJrr.rnp,

rrocraHoBKe 3aAaqr. Cleqonareatxo,

i0(q)&'rro.Tdio, = s. (70)

(71)
I'Iu1eu o6qee perxeHrre, yAoBJrerBoprrcqee rpaHnrrHLrM ycroBr{rrM rrp[ T = 0, B BHIIe

I(r,r) =*{,t+r) +rp.d-,(.)}Bo +r*(r,.) . (tz)

Tax xax

I(t,-r) = g,

TO

r*(r,-.) = -i{,, - yr) - ru,&-,(.)}no.
rlorox I(t,-r) Moxxo cqr.rrarb rraAarorulrM Ha rpaHuuy t =,0 [6, l2]. caegonarerLHo,
Br,rxo[qu{ee uo HanpaBJreH[rc r H3ryrreHr{e cKJra[BIBaeTCC H3
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I(0,r) =*{, + yt,&r(r)}ro * c !poj(.,q) r*(o,q)da,,
TorAa zx

r(o,r) = i{u + nt,&-t(r) -c 131r,1)Frdar+

+c y 1s (r, q) p? d' (q) a rirj to .

2r

Couacno (22) S^,r(r, q) uo>rcro 3armcarb:

S(.,q),,,, = s;1,,(r)

Ecau o6ogxarrurr

io = I@(q) dr* A,

o,rl'm'^ oh,^Qi I

(tt)

(74)

= IO(q) fun,,,
(0(.)0(q)).,,

(7s)p,la^,^(r) + pc I a^,^(q) '

TO [On)rEMM

iS(., q)po d ro =,i-,(.) 0(.) 4 - o(r),

is(r,q) ft or, = dr(r) 0G)er-ttzi--t)0(.),lo + 1t,d)g)bg). (76)

flpu rrmoge (76) 6ul EcnoJrE3oBaH rrpEeM 4o6arnenr.n BeJrr{yr{Hbr

(u, t a1t11''' - (p, / o(r))''' ,

OxorsarelrHo HaxoAtrM

r(o,f =*{(, + yp,d-t(r)XE - c&a(r)0(.)4 + ,o1.;) +

+ c y&a(r) 9(r) a,] no. 0t)
cJryqae paccefrHns. B MarHrrrHoM roJre 0(.) orpeAercercx (2g), xoe$Sr,rlueHr
paBeH:

( 1 -rc = (r -'i1#\*@) + \-(q))aa,j = ,1t,- r)(n,*r,+r,) '. (78)

34ecrp, I, r - 
gnawr, coorBercrByrotrEe KoMrrouerrrau xoeeeur{neHTa rrorJrorqerrufl rrpn

eQ$exre 3eeMaua.
flo4oaanrr s (77) oqpeAeneutrf, 4t = 4* (r), g* = gx!x)

&(r)= ('! '.(t) 
o \

\ ' \0 r+a.(r),J 'tx= tt(t)= 1;fu , 4 = )Joln'. 
+ Q'-rt'-)ar't',

B
C

et = jr(oi t'*q'* + g'- t'-tl'-) 4

rr(o,r) = *0. r-){,
* *rcffi w*e,.

22

@', D*=D(t*)= t(Y;L * YT)aa,, noily,1sty
io\t1+ ti t* + t'- )

+ ct*rlattD+ - ,T?r. g-A) *

(7e)

V, /d^,^ (") + po /a^,,(q)



B cnyvae pe3oHaHcHoro pacceflHu I Qyrxqur ff o.rp"g"rr"rcf; ypaBHeHII eu (24), ecrll{ roA-
craBETb s (77) HecKoJIbKo rr3MeHeHHr,re rro orHorrleHurc K paHee npI{BeAeHHLIM onpe-

AEIEHECM BCJII{IIEHbI:

&(r)

b(p) =

B clyuae rr3orponHoro pacce{HuJr, flepexoAc r (80) ot MarpIrrIHLIx BeJIITIIITH K cKancpHllM

r.r rroJraras s Q$ B = l, nonycaeM u3BecrHoe BLIpaxeHI,Ie, cM., HalpuMep, [12]:

I(0,r)

(8 1)

^ l+enrAe )' = -r-.L+Tl

Hexoropyto rroMolql B [pEMeHeHrrH npr.rBeAeHHr,rx Br,rrue $bprayn Mox<er oKa3arr, cJre-

Ayroular ra6nnqa o6osHa.reHrd:

(r
r(o,r) = *,{(, . ,# ,))Y, 

. +(r - ,)(, fif ^,},

B r.rannrtgov nole
KOrEperrTHoe

Pegouascsoe
KOr€pelrTHOe

I (t *nii
) aP'

0

I
G,(Kp 

*

I
7

K1+K7)-t i;r,' (1.* i., ) (l :)
(l -r) A

(l -r)A('-'u'')*
(-r t)

(8, )
-l 2 I

[, i)
H e xor opbr e 3 a Me ca Huc. [ocronLKyypaBHeHurruepeHocarl3ryqeHurAoJrx-

nrr 6rrrr 3al[rcaHbl AJUI ctrcreMbr orcqera, csxgaruIofi c ua6rroqareJleM, To KorepeHTHocrr,,
KaK MBI ee [oHEMaJrE BbIIrre, T,e, coxpaHeHre HeE3MeHHoft sacrorrl KBaHTa lrpll paccecHr.r[,
Moxer ocylqecrBnsrbcfl Jrrrrub AJr{ rler{Tpanbxbrx qacror rryrrwtr [3, l4]. B xpure JruHr.rl,t,

ecJIE BBIrIoJIHcercf, KorepeHTHocrb B aroMHofi cucreue orcqera, B ctrcreMe orcqera, cBq-
garurofi c xa6nrogareJreM, BEIrIoJrIUIercfl rroJrHoe [epepac[peAeJleHtre no rracroraM.

Herpygxo o6o6nums Bce [pEBeAeHHbre Brrme coorHorrreHrrfl (xpoue paag. 3), AonorrHr{B
EHAeKc v Ko BceM BeJIEqtrHaM, u Bo Bcex Qopuyrax, rAe Bc'Tperraerc{ HrrrerpnpoBaHue tro p
n.Itr TeJrecHoMy yrJry o, xeo6xonruo 4o6arrrs trmerpupoBaHr{e no .racrote v or 0 go -. 5.

flapauerp A ta6.nnqu raK)<e HecKoJrbKo r{3MeHr{Tcr. EcrecrsexHo, BLItrHcr[TeJIbHble

TpyA Hogru 3HarlnTenr,Ho Bo3pac'TaloT.
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rlrclIersrrfi an roprrrM pacqem pe.ron arcnofi norflprrarlnx

B xaqecrse npuMepa [pEBeAeM ogrrH anropnTM pacqera KoHrypa pe:oHaxcHorl rrwHWWr

o6paryrouleficx npu KorepeHrHoM paccecHrr B cpeAe xoxeurori onrrcecrori ray6r.rHrr [4].
Sror anropurM rrMeer ro flpenryn{ecrBo, qro He cBf3aH c [peA[onoxeHr{eM o ruHeliHoc-ru
uo t QyrucIptr trcrocHnKoy B(l), a raloxe c [pEMeHeHtreM KaK x xoxevxofi, TaK H K nony-
6ecxoxeqxorl cpe[e.

Bunnnreu noxa xeo6xoAuMble Sopuymr r o6qeu BEAe, He orpaHtrrr[BarcL cJryqaeM
pesoxancnofi [orcpn3al{rE.

YpaaHexre [epeHoca E3JryqeHus 3arrtrrueM B BEne

w ft\r,r) = &(r)l(t, r) - cplr; 
/p(a)I(r, 

q)daq- t(r) s*(r). (82)

3qecs S*(t) - EcroqHrrKII rrepBxtrHoro E3ryqeHurr; HalpnMep, B cJryqae ocBerrleHu-f, cpel{br
E3BHe @rJracno ypaBHexuro (14) nueeu

t(")s * (r) = cfr(r)p(i)t(r,i)r(0, i)
Ecnu oupe4eJIeHBI ToJIBKo BHyrpeHHIre ncf,orlHuKrr rerrJroBoro u3Jryqexrfl, nuxefiHue uo x,
To coruracno (66) rueell

?(")s* (c) = (t - e + ed(r)) (t + 7r)no.
Hroxe 6ygyr paccuarptrBarbcf, f,3orporrHBre EcroqxuKtr, Kor[a

i(.) = d(r) = i, c = %(t- r).
@yxxrpx B (F)onpege r:rrrercs. yparxerueu (7).

Bregeu $yxxrpo trcrotrrrtrKoB paccerHxor o tr3rytreHnr
s(z)= c lfi@)t(r,q)daq.

4n
Baegeu B ypaBuexf,e (82) clenarb roAcf,axoBKy

/- \
I (r, r) - .-o 6 A@ 

)t*(r, 
.),

TO JrerKO noJryqaeM

r(t, r)= T# *r(!| ar"l)(pr"tr(t,) + i(r)s*(t,))ar,,

r(r, q) =ii*, [? arrl) (prrl s(t')+ i(s)s*(t')) ar'.

flogc:rasrnf, (87), (88) a (86), HaxoAtrM

S(t)= c'f k b-t'l)s(t')at' *7 L(h -r'l) s*(r') dr' .

00
(8e)

(83)

(84)

(8s)

(86)

(e0)

(e1)

(87)

(88)

3Aecr rrlrr BBeJIE o6ogxa.renu,

i? 1,; =

LG)=

tlBottfr,o] po)a,,
trlq \ Po)

t J- p4t;['.ol ?k)da,
axltq \ Pq)
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(e2)

I{xrepecxo orMertrTr, qro MHoxETeJIb rIoA EHTerpanoM s (90) Tor xe calrlr,tfi, 'ITo
HaxoABTcfl r Qurypmrx cxo6rax r $oprrynax, orrpegerclotrInx paccerlHHl,Ie ryru flpu
AoKa3areJrbcrBe rrprrHrlurra B3aEMHocrr. B [4] 6un ouucax npocrofi aJIropI{TM pellreHrur

ypaBHeHEfl (89) n cayvae pe3oxaHcxoro pacceflHtrI, KorAa Syr*q* f0r) onpeleJlrrlacb

$opr'lynofi (7). Bce Apyrne BeJrr{qnHbr onpeAensJrrcr no (85). Becr r.rurepBarl rlo T

pas6uralcr Ha pf,A orpe3KoB, r o6qeu cryqae HepaBHoMepuux. Oyxxqux S(t) Ha /IByx
coceAHEx orpesKax a[[poKctrMupoBaJracb napa6olofi. Taxnrr o6pasou, ypanueHue (89)
cBoArJrocb K ctrcreMe rnnefinrrx ypanxexdr, Bugmrro, 6raronapr roMy, qro rIpoH3Bo[HLIe
c AByx cropon HerrerHbrx y3JroB He paBHbr Apyr Apyry, alroprrrM oKa3aJlcfl ycrolivlrnulr
x crryvafixrrM Bo3MyqeHE ru. OtHocnreJlbHag roqHocl perrreHr{f, bxasaracs ttoptyxa lo/o

B noJrf,prcarltm,u0,27o B HlrTeHcrtsHocTtr rrpu 25 rocKax AeJreHtrs, Eulo npone/leHo TaKxe
cpaBneHue pe3yJrbraroB c qrrcJreHHBrMu pacqeraMu H.A. Cnnarrrrera [11].

Brtno4rr

Paspa6oraHnafl HaMrr reoprur [epeHoca trsrytreHu.f, B MarHurHoM none, 6naroAaprr roMy,
vro Qaeonafl Marpmla $axropu:yercs KaK rrpu pe3oHaHcHoM paccecHur{, TaK rr npll pac-
cecxtrE B MarHtrTHoM rroJre, o6o6qeHa Ha cryuafi pe3oHaHcHoro pacceflHfic. Xorc
oKortIIareJIbHBIx HoBbIx pe3yJIETaroB florytleHo HeMHoro, oAHaKo o6uluocrr, MeroAr{KE pe-
rueHuf, AJrf, srmr rtrrroB paccecHu{ c uaurefi ToqKtr 3peHEI npeAcraBrrler onpegeleHuru?
uHTepec.

MHorue Qopuynrr, [prrBeAeHnbre r [1, 2, 3, 4, 9,10], yro.rnexrr, npeo6pa3oBaH6r
x 6onee KoMrraKTHoMy BEAy E B HEx rrcKJrroqeHa cuequ$uxa, upucyqaq paccecHuro
B MarHtrTHoM note. flpenJroxeHo HoBoe AoKa3areJrbcrBo npr{Hrlrrrra B3arrMHocrrr, rrpu-
MelruMoe f, Anc xeo[HopoAHblx, orpaHEqeHHr,rx cpe[.

floryveHo luHefiHoe rro p coorHorueHue MexAy o6o6uleuuort rrarprrvnoltr Symqneltr
Au6aprryuxHa 0(p) t H{tt) E H,(tt) - QyHxrgxur YaHgpaceKapa AJrf, peneeBcKoro pac-
cecHEf,.

Anpers l99l r.
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yro( 523.98

I,I3YTIEHI,IE CTPYKT)TPbI
MAIIITTTHOTO [OJrfl COJtrIIIA
BTTE AKTIIBTIBX OBJIACTEII

C.II. Ionauo*, l lt.n. At n*rr"i, T.H. Tapacona

flo qannrnr ua6nrcgenr* s 1,5250 A Fe I r X,5324 A Fe I nponegeno lr3yqeHue crpyKTypbr ManHrirHoro nom B

cnoxofisrrx o6ractrx ua Co.nnqe. Han6oauuee orHouJeHue Ha6arcgaeuurx Hanprxeruocrefi (8fi24185259)
npuxoAuTcg Ha MaKcHMaJILHLTe 3HaqeHI{, noJL B 3JreMeHTax It HaEMeBLIxee - B Mecrax c noJreM Ao 5-7 lc, B
paMKax AByxKoMuoserrsofi MoAenH (rorxocrpyxtypHLte 3JreMeHTbr c ssrcoroft ga[psxesuocrLto x caa6oe no.ne
oxpyxarcrqee xx) npoaHaanaupoaau Qaxt pocra ra6arcgaeuoro nonl c nep€xoAoM B BepxHBe caor SorocQeput.
Paccuorpeua Bo3Moxuocr6 o6'rccHeHfi.f, na6lrcgaerrrono pocra nonx c sHcotoft HaJrHqHeM s o6aacru reMflepa-
TyPHoro M[[uMyr(a KonLqeBoro roKa Boxpyn KaxAonc gJIeMeHTa noar. Beauqxua 3Toro roxa, nporeKaroulero
B aroe, flapannerBnoM [oBepnrocrx Corrqa, goaxsa 6srrs -1010 A.

INVESTIGATIONS OF MAGNETIC FIELD STRUCTURE OI.ITSIDE ACTIVE REGIONS,
by S.I.Gopasyuk,Wn"^k;a, T.N. Tarasova. The magnetic field in quiet regions on the Sun was studied using

the simultaneous observations in the lines )' 5250 A FeI and ), $24 AFe I. The ratio 8fi2418525g of observed
magneiic field strengths has maximal value in those places of magnetic elements where the field intensity is the
highest.

Shown in [8] the increasing of observed magnetic field strength with the height in the photosphere is confinned
here, This phenomena is discussed in the frames of the two-component model of the magnetic field structure
(unresolved flux tubes and background field). The observed increasing ofthe magnetic field strength with the height
can be explained provided a circular electric current flows around every magnetic element in the region of the
tempefature minimum. Tho value of such electric current should be abo:t l0l0 A,

flosmrraxue MHorD( rlpo6neM coJlHerrHori Qurro<n rpe6yer sHaHE r roHKofi crpyKrypLr
MarHETHofo fioJlfl. B cBr3r c gTtrM BbIrBJIeHue ee cBofic'rB IIMeeT IIptrHIIEIrEanbHoe 3Ha-
rleHue. Bnonne ecrecrBeHr{o, qro MHorEe uccJreAoBareJrE IIpeAflpEHf,rtr 6onEurEe ycilrlufl,
qro6Bl ycranoBrrB EcruHHbre pa3Mepbl HeoAHopoAHocrefi. [orolrxo [oJrHBrfi o63op rto
trccJIeAoBaHtrIo roHKofi cTpyKTypbr noJrfl [aH n [l]. Mrr BErAeJrtrM ToJrLKo HeKoTopbre
HaE6onee xapaKTepHbre pe3ynbTaTBr.

Bo-ueparrx, Ha ocxoBaHuu [pcMblx Ha6rloAerml 6rrru o6HapyxeHbr B HeBo3MyrrleHHbrx
o6nacrrx eJreMenTrr rronr pa3MepoM oKoJro 1" u xaupnr<eHHocrEro 300-500 fc [2]. Xap-
Befi u JImEErcroH [3] o6parunu BHuMaHrre Ha ro, qro HarrpnKeHHocrb [poAoJrr,Horo Mar-
HuTHoro [oJIt BHe aKTuBHbIx o6IacTefi, II3MepeHHaf, c MarHETorpa+oM no Jrr{Hrrr{ }, 5250 A
Fe I, norryvaercf, cucreMarrrqecKr B ABa-rptr pa3a HrDr(e, rreM rro r:rrmrn:g )t 5233 A Fe I. 3ro
pa3nEtme oHE o6arcHBnII B6lcoKorl qyBcrBlrerbHocTr,ro L 5250 A Fe I x reMrreparype, T.e.
yMeHbIrreHEeM KpyTE3Hbr KorrTypa JrrrHtr[ B MecTax c MarHrrTHbrM rroJreM, rAe TeMrrepaTypa
BBIure [o cpaBHeHEro c coce[Heft $orocQeporl. Ha6rrcnermr Ha ABofiHoM MarHuTorpa+e rlo
MHOTtrM CIIeKTpaJTbHETM JrEHrrflM [4] yXasanu Ha Bo3Mo)KHocTE rrptrcyTcTBtrfl HacbrrrleHru
clrHaJla npE E3MepeHrux IIo JttrHucM c BbrcoKofi rryBc'TB[TenBHocTEro K rroJlro. Pagluque
Ha6nIoAaeMbIx HarrpnKeHHoslefi rloJrf, rro pa3HbIM JTEHEflM u [5] 6uno orHeceHo K rrr{croMy
eSQexry HacbrtrIeHEr E rrosrpoexa MoAeJrB oJreMeHTa, corJracHo Koropofi rIorIepeqHbrfi ero
pa3Mep 100-300 KM E Haupf,xeuHoqrb rroJrfl B HeM oKoJro 2000 fc. B nocregyroqeu
MOAenb coBePIIIeHCTBOBaJIaCb, HO BO BCeX Cnyqa{X HaIIpf,XeHHOC',rb norc OcraBaJracL
BbrcoKofi (1500-2000 fc) [1].

Bo-nroprtx, trMerorcfl E Apyrtre Ha6rrroAeHnfl [6-10]. Orn noxasaJrr, rrro B HeBo3My-
trIeHHbIx o6racTrx tr B aKTEBHLIx (rue rrf,TeH) E3MepeHHafl HarrpDKeHHocTb MarHtrTHoro
rronfl yBeJrErmBaeTc, c pocToM oKBuBaJreHTHofi utrpuHbr JrEHErr, 3ro cnpaneAJrHBo [6, 8],
KOrAa Irone olpeAenfleTcf, rro 6IE3KEM K flApy yqacTKaM JrrrHErr. C nepexogoM B KpbrnBs
JTEHEtr tr3MepeHHafl Hanpfl)KeHHOCTb yMeHbruaeTcf, rro CpaBHeHETO C Ha6rrOAaeMOfi S6JrUgU
ee qeHTpa. Lfguenenre tr3MeperrHofi HaIIpcxeHHocrE [oJrfl corJracHo [8] o6ycnornexo
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nepexoAoM B 60ree BbIcoKI{e cJIoI{ coJlHerrHofi aruo@eprr. floutrrxa coBMeuIeHHq o6eHx
rpyrrlr [auxr,rx xa6lrogexufi 6rrla npegnpuxrra r [9].

Haxe MLr rrpoAoJrxaeM Haqaroe B t6, 8] r{3yqeH[e crpyKTypbr MarHlrrHoro
rroJrfl B HeBo3MyqeHuoft aruocQepe Co.lHqa no ua6lrcgeHHflM B AByx crreKTpaJrr,Hr,rx
JII{HED(.

1. flannue ua6.nrcqeuufi

Ha6lrcgexnr npogolt Hofi cocraBJlflrotrIeltr uaruurnoro [oJrs napanJreJrr,Ho c JryrreBr,rMH
cKopocTsME E flpKocTblo 6uln upoueAeHll B cetrre6pe 1986 r. xa gnofixov MarHr{To-
rpa+e I l] Eaurernroro coJrHeqHoro reJrecKona. Ha6arcgeHtrc yrracrKa rroBepxHocru Coau-
IIa B IIeHrpe AI{cKa BbIrIoJIHeHr,r o[HoBpeMeHHo B AByx crreKTpaJrbHbrx JrHHHrrx ],5250 A f'e I
(Qaxrop Jlaxge g = 3,0) n7," 5324 A Fe I (g = 312).Pa:rrrepu ytracrKa cocraBJrflrrrr o6rrqxo
150" x 200" n rorrLKo B oTAeJrr,Hrrx cryqacx 150" x 150". BxogHac rrlerb cnexrporpa$a
BcerAa coorBerqrBosara l" x 1", a rocrocHHarl BpeMeHH Kaxnoro I{3 KaHaJIoB MarHlrro-
rpa+a 1". Xo'rc oKBHBaJIeHTHbIe ilupIrHLI nuurltr l,5250 4u7,.5324 A ornu.larorcrr orreHr,
cI'IJILryo, qeln o6oux Qorouerpoa BcerAa 6rrrr oguHaKoBbrMll [o urrpHHe r{ paBHbrMH
55 uA. I{eHrpu o1"n"ri Sorouerpon orxo"rr"r"ro r{eHrpoB ruunli xaiogunr"i Ha pac-
crorHEE 62,5 uA.

CxaHuponarme Rso6paxexnr Colnqa orHocxrreJrrHo uIeJrE cnerrporpa$a ocy[(ecrBnrr-
Jrocb c noMorrlbro sorornga [12] co cKopocrr,ro 2" n cexyrgy E rrpE paccrocHr.rfi MexAy
rIeHTpaMtr cocelHrD( pa3pe3oB n 1". Oororul yfiepx(r{Baer Rto6paxceHue Colxqa 3a Kparr
E o6ecne'rrBaer roqHoc'Tr 1". Kaau6poBKa cErHaJroB MarHHTHoro rroJrq ocyqecrBrruracb
nocpeAcrBoM cABI{ra JIEHEE Ha cKaHHpyeMoM vqacrKe (n uecrax, rle cHrHaJr florq,He
orJlrrraercq or ruyMoBoro) Ha uenrvrny Al,1 = 13 1,5 uA 1tt,a xu/c Anc l,5250 A).

,(tr o6pa6orKtr MbI oro6panR xa6arcnenrx yqacrKoB, Koropr,re 6uar nponeAeHr,r flprr
ryqureM KasecrBe zro6paxeHn?. Oco6exno xopouee u yc'rofi.rnnoe B Te\reHr{e Bcero Bpe-
rrexn ua6.rrogerud 6r,rno KaqecrBo nro6paxemui 17.09 E 18.09.1986 r.

2. O6pa6orxa na6;rrcqeuufi, pe:y.nrraru

Oparlrrenr oAHoBpeMeHHofi ganncu noJrs B o6eux rrlHucx yqacrKa 18.09.86 r. [pr{BeAeH
Ha pl{c. L oH noxasr,rBaer, v'ro: 1) [pocrpaHcrBeHxac crpyKTypa rroJrf; ua o6oux ypoBH.flx
C ToqHocTLIO Ao pa3petrreHllff U c yrIoToM IIryMoB oAI{HaKoBar;2) Uanpx>t<.eHuocTb rroJr{,
E3MepeHHac no JTEHnE X 5324 A, rcrcgy oqyrrrMo Br,rtrre, rreM Ta, rrro creAyer r.r3

Ha6arogenufi s 1,5250 A; 3) na6aroAaeMble pa3Mepbr eJreMeHToB rroJrfl AoBoJrbHo BeJrr.rKr.r.
flpuueHlnncl ABa noAxoAa u o6pa6orxe na6lrogeHd. Cna.rafla AaHHrre oAHoBpeMeH-

Hrtx xa6arcqerulltr s o6e[x nrrrficx HaHocHJrr.rcr xa rpaSux, npeAcraBJreHHurtr ua pwc,2. !,nt
storo 6panucb Ha KaxAoM cKaHe rrl{KoBr,re 3HaqeHr{rl cHrHaJroB Ilorq, lpeBbrrrrarcI(Ee ypo-
BeHb IIryMa. 3asuc[Mosrb alrupoKcl{MlrpoBaJracL olHofi npxuofi, R glx o6eux nolrpuocrei
HaxoAIl.IIcf xoe$$uqretrr HaKJIoHa, T,e. BeJrtrrruHa Ha[pf,)KeHHocTIr rroJur, n3MepeHHoro IIo
TIHHEE )'" 5324 A n eqnunqax HarprlxeHHocrn, rsuepexxoft no l, 5250 A. Peryntra-
TLI BLIirEcJrexd npunegeHLl B rrepBbrx [Byx crpoqKax ra6n, L Otueruu, rITo 3HarreH11q
sTEx orHocI{TeJIBHEIx HanprDKeHHoqrefi oxono 3,0 u uexrure rro cpaBHeHrrro c rrpHBeAeH-

Ta 6 a u q a I

Orsouresre rmxcrtmtrtatrx atnprxeraocrei norx I gJreuearax

16.09.86

17.09.86

18.09.86

3,23

3,O5

3,22

3,28

3,08

21.09.86

22.09.86
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Pxc. 2.3asuclMocrb nnKoBblx HanprxexHocrefi (r rayccax) B 3JreMeHTax MarxnrHoro noJlr, H3Mepe6noro
oAHOBpeMeHHo B AB)[ nHHHrx

Ocr opguxat - na6arogennr no arcrsn ?r,5250 A Fe I (xanaa II), ocr a6cqucc - ua6JrrcAeHH, no JllrHHH )\fi24 A
Fe I (xanal D

HbrMIt B [8]. flaxxoe pasJrtrtme ecrecrBeHHo u HaxoAtrT cBoe o6arcHeHtre B ToM, rrro B3r?6re
3Aecf, ru4pEHLI rqenefi $orouerpor 6onrure E paclonoxeHbr AanErue or rlerrrpoB JrrrHrtrl.
ffo uepe yAaJrextrr or IIeHrpa JTEHEE oruorueHtre tr3MepeHHbrx HaupoKeHHocreri florfl rto
pa3HBrM JruHtrffM craHoBtrrcfl 6rmrce x ennmle [8].

flouomurelbHble Ecc;IeAoBaHEff trosBoJItrJIE ycraHoBtrTr, rrro EMeercf, pasnrlue orHocll-
TeJIbHbrx Ha[pDKeHHocl|fefi IIoJI, pa3Hbrx [oJrflpHocrefi, E oHo cBff3aHo c trHcrpyMer{TanbHori
rlonrpE3ar[Eefi, cmflar oT KoTopofi MelrrJrcfl B TerIeHEe AHfl, Ho He [peBBIIrIatO,lTo c[rHaJra
KanE6poBKE Anfl BToporo KaHaJra (o6rrxxoreunrd nyuox). HnctpyrrlemaJrbuaf, rronflptr3a-

, IIsf, AaBaJra cErHaJr N-uonxpnocrE Anff BToporo KaHaJra MarHETolpa$a u n ro xe BpeM{
cmH:ur S-norupnoctu AJrf, rrepBoro.

flocae yrlera EHcapyMeHTanBHofi uonxpurarpn 6LruE [oAcqnraHbr Anfl AByx yqacrKoB
(17.09 u 18.09) MarHETHbre rroroxtr N- r orgelrno S-norxpxocru E orxocfltrIEecfl K erEM
[oroKaM Iurotr{aAtr. BrrwcJrerlEs IIpoBoAEntrcE IIo KaxAoft flape oAHoBpeMeHHbrx sanuceit
AJrf, MaTHtrTHEIx gJreMeHToB c Harlpr:Kexxosrbro rIoff 6,3 fc r grrure no xa6lroge5u{M B
)t 5250 A. otgenrxo 6ruru srtquc.,ienrr noro*s u lnotrIaAr Ha ocraJrbHofi ,racru yqacrKa.

Ipanuqa KaxAoro eJreMeHTa BblgeJrf,nacb rro Ha6nroAeHErM B L5250 A ru*rnr o6pa3oM,
qro6Br [JrorrIaAL ero Ha o6enx Kaprax (sanncn ],5250 A,s.]," fi2a A; 6un" o[uxaxosori.
fpaxlwroe [oJIe MarHETHoro sJIeMeHTa Ha 3arrtrcrx n ],5250 A o6uwro coorBercrBoBaJro
ypoBHro, MaJIo rlpeBBrnlarcqeMy ypoBeHL nryua (r 1,5 pasa). Pesynrrarrr sp.rgcreHnri
MarHruILIx IIoToKoB IIo BceM eJIeMeIITaM N- u ornenrxo S-nolrpxocTrr II Ex cyMMapHr,rx
ulonlagefi [p4BeAeIIBI B qerBeproM B coorBercrBeHHo rrflToM cron6qax ra6l.2. Errrn

Prc. l. rlacrs o6aacrn, 18.09.1986 n,

I'[goagrixlr npoBeAegbr vepes l,5, 10, 15 gelennft n r.g. IllrpaxoobrMu rH[m,rMH BbrAeJreubr o6racru N-noarp-
HocrH, cIUIoIrrHbrMn 

-S-noa-rpuocrx, 
o6lacrr uexqy fi3oJIItHHrMH tl geaeute eanoJrHeHbt rortKarM1

a-na6nrcgenncsl,5250AFel, lAeJreHHe-l,57fc; 6-ua6nogexuc,s)\5324AFel,tAeneHHe-4,21c
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Xapaxreprcnrxn Marf, tlTEom nonx 5nncrxoB Eeao3xyrqesroro Colulp

17.09

18.09

3,03
1,04
3,96
1,37
3,39
I,l9
2,67
0,95

6,99
6,99
6,85
6,85

e20
920
5,76
5,76

6,50
2,64
6,1l
2,M
7,29
3,4
5,2r
1,!)6

73,72
6222
50,41
61,91

N,l2
72,88
5t,97
6920

9,53
3,68
r0,06
3,83
10,67
4,21
7,88
2,91

soJl 2,9r
69,21
5126 2,89
68,76

99,12 2,8s
82,08
57,73 2,81
'14,96

2,46 2,59

2,48 2,63

2,4t 2,53

2,6 2,71

TaIoKe BbIrmcJreHBI MaTHETHbIe rloroKtr I{ cBrI3aHHbIe c HuME rIJIotrIa[E Ha ocraJlbHof, 'racr[
Kaprbr (nxe eneuerrroB) Afifl o6[acreri N- r otqenr,no S-norupuocrtr. B uresroM Ir ceAbMoM

cToJr6qax [prrBeAeHBr AaHHbre o pe3yJrr,TEpyIOnFX [oTOKaX E IIJIOIIIaASX BHe 3JIeMeHToB'

a B BocbMoM 11 AeBcroM cron6qai AaHHbre o noroKax tr ruIotr{a[qx uo scefi o6nacru (6ea

BLrAeJreHEJr eleuerron). flo garrruu cror6qou qerblpe--AeBflTr 6bultr BBIrrtrcJIeHl,I cpeAHHe

uo rrJroIIIaAE HanpDKeHHocTE IIoJL rro sJIeMeHTaM' B o6JIacTE BHe ux E rro n9e]^flPfe'
Orxourerme ertrx cpeAHE( HauprKeHxocrefi, BrIAereHHbIx Iro Ha6JIIoAeHE IM B )t 5324 A t
X 5ZSO A, nprr"g"ro B rocneAyrotrI,x croJr6r{ax ra6* 2, B AecflroM (^nx elelraexror),

oAEHHaAIIarou (nue 3reMeHToB) Ir B ABeHaAIIatou (no rcefi o6nac.Tx)'

Mrr nugulrl (cron6eq gecrtrtt?), qTo AJIq sJIeMeHToB IIoJIfl, KorAa IlnoqaAb Kax[oro H3

HEx B3f,Ta oguHaxoroft Ha o6oux ypoBlulx, oTHoIIIeHEe IIoToKoB (nnu Hanprxeunocrefi)
11or-rr B cpeAHeM oA[HaKoBo. Oxo panHo B cpeAHeM 2,90 n oceHb 6IE3Ko K ToMy, rITo

floJryqaeTcc 11o IIEKqB6IM 3HaceH[flM (3,08-3,28; cM. Ta6[' 1). Hecxoll,Ko MeHLIIIee 3Ha-

ceH;e oTHotrrexd, BbIqEcJIeHHbIx rro rIoToKaM, Bo3MoxHo, cBc3aHo c BKJIaAoM nepu$eprra
gJleMerrroB c HIT3KI{M 3HarreHueM HarrpDKeuHocrtr nor-r{, rAe Kpyrrr3Ha KoHTypa nftrrul (oco-

6exno 7t 5250 A; 6oltore u 6onee 6lusxa K 3HaqeHEIo ee rpE Kann6poBKe' B pesylrra're
crrHaJI rtoJlf B X 5250 A 

""uuorrr"x 
6onrure, T.e. MeHBIue noABepxeH BIEIHrlIo KpyTII3HLI

KoHTypa, Ho Bo3Mo)KHo raKr(e, qro B Mecrax cJla6oro Itonf, cyuecrBeHHblM craHoBETcfl

,nr.grre UIyMa. EnUgXne oTHoIUeHEfl Haflprx(exnocTefi, BLIqEcJIOHHLIX Ha OcHoBaHI{t{

rroToKoB (cpegHux 11o IIJIotrIaAE), c teun, KoTopble [onytIeHLI go oTHoIueHtrIo IIHKoBbIx

,ruupa*"rt bcrefi, [oKa3blBaror' trro crpyKTypa rIoJLfl BHyrpE 3JIeMeHTa Ha o6ol{x ypoBrulx

B CpeAHeM rIpaKTE{eCKH OArrHaKOBarI B [peAenax pa3pemeHtrc'

hogo6re B cpe[HeM B pac[peAeJreHEtr Haflpflxe,Hocr, [oJIs, BHyrpE 3JIeMeHToB Ha

o6oux ypoBIUIx IIoATBepxAeHo tr HeIIocpeAcrBeHHo' flnx eroro 6rtno oto6pauo 16 ogu-

HoqHbIx (c ogrmu MaKctrMyMoM) sneuexror. 3leueHrrr IroJIf; rIMeJIIr, KoHeqHo' pa3Hyro

BeJruqEHy MaKcEMaJrbHofi Ha[pDKeHHocrE u 6rrru pa3HLIx pa3MepoB no ceqeHtrro. 9ro6rt

AaHHbre A;1c BCeX 16 greNreuToB MO;SHO 6UrO CpanxgTb, pacnpeAeJleHge 11O[rI BHyTpIr

KaXAoro gJIeMeHTa 6rrno npegc'raBJleHq B eAEHEIIaX MaKSEMaJIEHOT6 3HaqeHE'{ E pac-

cToflHEe oT rIeHTpa rtrKa Bbrpax(eHo B eAEHET\ax ero ronyluEptrHsl. [aHHbIe ^B]r]I":"*ft
HaHeceHr,r Ha o6u-@ puc. 3 (no Ha6rroAeHrcM B 1,5250 A u orAelrxo ro l, 5324 A). TaxRe

HOpMHpoBaHHbre pac[peAereHtrc 6rrnu nocrpoeHL'I IIO AaHHLIM Ua6.rIrOgend IIpI{ IIpfMoM

cxaxrporaxlrr (UinpauermeW )E) u orgelrno IIo AaHHLIM c o6paTHbIM cKaHtrPoBaHueM

(xanpanrenue E -+W).
Pacnpegelegg.f,, IIoc1poeHHbIe 11O Ha6JIrcAeHEcM c [pflMbIM n O6parnUU cKaHIIpoBaHHeM'

rroKa3aJIE TaIXe, vro: 1) [ocTocnHac BpeMeHE KaHaJIoB MarglrTorpaQa npu cKopocTl{

cKaHEpoBaHE I 2"fcuesxa,illrefll,Ho BIEceT rprr pemolpaury Ia ctrrHaJI IIorIf H 2)^.T'l :
paTypHLre xapaKTepEcTnxR o6onx KaHaJIoB MarHtrTorpa$a (xa6lrcgeHl{t B. I 525U A l't

X 5324 A) npax'urvecKu oAuHaKoBbI'
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Prc 3. PacnpeAeneuile noJu B oJteMeuTax BAoJTB rleuTparrEgoro pa3pe3a rrpx cKaHupoBaurru B HanpaBnexuuW --t
1E
Ocr opgmrar - Hanpsr(eHuosrb B eAr{Hrrrlax MaKonrargnofi serrt}ruEr, ocb a6cqucc 

- 
paccrornr{e or MaKcHM)Ma

B eAl{Irllqax IIonyIIInPtlHBl oJIeMeHTa. Kpecrnxn - AaHHBre ua6lrcqeHnfi, cflJror[Hbre JrrrHHrr 
- 

crJraxeHHLre
KPHBbre,

a - Ha6nroAe[$c s ?\ 5250 A fe I, 6 - na6rrcgeunr t t' 5324 A Fe I, a - cpraxeHHLre KpHBbre (cn.norurax 
-ua6arcgexnr aL5324 A rurpnxorae - sj\5250 A), z 

-"purn"Hrle 
pacrpeAeneHr{, rroJr.f, s eaeveHre (puc, 3, a)

or Mecr uaxcnuaarxofi HarlptxeuHocrlr r xpaKr (aaeuenra) no na6rrcgeHnrnr r 1,5250 A Fe I, cn.nourHar
xpttBa.l - 3alaAHa, tracrb gJIeMeHTa, IurpuxoBar - BocrorlBarl qaqlrs oJteMeHTa, d - ro xe, .rro na puc, 3, z, uo
no ra6rrcqernlmu s?"$24 A

O6paqaet tra ce6f, BHEMaHEe ro, trro c [epexoAoM or gJreMeHToB K ocraJrbHori qacrll
yrlacrKoB (crrr. ra6n. 2) ornourerue Harrpflxer{Hocreri rroJrf,, E3MepeHnoro s }," fi24 A, u
7v 5250 A, ctaxorxtcff saMerHo MeHBrrre KaK rro Ha6rroAerurM 17.09, raK tr 18.09. Cefiqac
TpyAHo orlpeAeneHxo cKasarr, qeM Bbr3BaHo raKoe ctrcreMar[rrecKoe pa3Jrtrrrue. Bosrrloxno,
Ha oTHOUIeHtrE HaIIpI)KeHHOCf,efi BHe SJIeMerrTOB CtrJIBHee CKa3SIBaeTCfl BJrtrfHEe IITyMOB,
BeJIrrItrHa KoTopblx ToJIBKo IIpEMepHo n 1,5 pasa MeHbrue cmHaJroB lron{. Bo3MoxHo, BHe
gJIeMerrToB, rAe [oJIe cila6ee, xpyrE3Ha KoHlypa, oco6eHHo JrtrHrili ]t 5250 A, 6onrure. 3ro
rIpEBoAtrT K yBenErreHtrro cErlraJra, tr3MepeHHoro B l" 5250 A, n yuenrureHEro orHorrreHut
BsszalBszso.Ograro He trcxJrroqexo, qro caMa crpyxTypa rronr B eJreMexTax c MaJrofi
BenFrtrHofi E3MepeHHOnO nOJrff HeCKOJTLKO Apyraf,.

Ha ocnosaHuf, Ta6Jr, 2 urr raxxce Bf,Af,M, rrro B rIeJroM rro KaxAoMy E3 ycacrKoB
pa3MepoM 200" x 150" (17.09 tr 18.09) MarHErHBre noroKtr N- u.S-nonxpHocru rro Ha-
6nrogermru 8L532,4 4,t2,6-2,7 pa3a Bbrrue, qeM uo u3MepeHurM a l" 5250 A.

- /,0
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3. O 6cyxqeuue pe3yJr braroB

a) CnepxronKafl crpyKTypa. [nr aHarIE3a cBepxroHKotl crpyrtypu MLI flo perl{cTpa-

rIEcM non1 B l, 5250 ^A, oupegenrJrx MaKcEMaJrr,HbIe Haflprxeuxocrl{ B 3JIeMeHTax,

MaTHETHbIe [oToKtr Ha IuotrIaAKe B 3JIeMeHTax, cooTBeTcTByIoqeIi ypol]H]o 1/2 8."*. ,
pa3Mepr,r grro( rrJrotrIaAoK. CpeArue BeJTETIEHBI srm( lapaMerpoB cocraBt4ntvt Bmax= l0 fc,
< O >= 5,3 . l0l7 MKc tr<S>= 10,2 (xo. cex. 4yrr).

flpegnono>rrM, qro MarHETHbrri rroroK 5,3 . 1017 MKc cKoHIIerrrpEpoBaH B sJleMelrrax

"""piror*ofi 
crpyxrypu. Ha ocHoBaHEE aHaJrE3a EccJIeAoBaHuri rocrleAHero nper'leHu [1]

Mo)KHo 11pEHf,Tb [orreperrHbrri pa3Mep eJreMe]na creprrorxorl crpyKTypbl 6rusxmt{ x 100 xlr
E HarrpDKeHHocTL lroJr-fl B sJreMeHTe 1500 fc. B rarou 3JIeMeHTe MarIiETHbIIl noToK

@o= 1,5.1017 uxc. I,Is yclorur coxpaHeHEf, MarHETHoro rloroKa cJle[yer, qro Ha rIJIo-

trIaAKe xa6lrogaelloro MarrrETxoro eJreMerrra AoJDKHo coAepxarbcrl B cpeAHeM 3---4 'rouxo-
crpyKryprurx sJreMerrra c [olepetrHr,rM pa3MepoM 100 ru E paccroflHlreM Mex,qy HI{MH He

Megee 1,6". flpll xopomeM Kaqec-TBe nao6paxeHni E BbIcoKoM pa3pelueHul{ TaKyro

cKBaxHocTb 1ortc lerKo MoxHo o6Hapy>ra'rr. Ha6arcgenu I c pa3peIueHIIeM 0,5" ue

rroKa3aJII{ ToHKofi crpyKTyprl floruI B [peAeJlax npuMepHo 1,5". B To xe BpeMc [3MepeHHar{

cpKocTr, E cKopocTb Br,rsBtrJrE ToHKyro cTpyKTypy BnJIOTE AO pa3MepoB, cooTBeTcrByloqrlx
pa3perrreHuro [13], Yro6u He 6r,rrr, B rrporuBoperruu c oTEME pe3yJlbraraME, rlpfitllnocb
cAeJrar6 [peArroJrox(eHue a [14], qro [poMexyrKn Me>KAy oJIeMeHTaMH c srrcorol? Ha-

11ppKeHHocTbro 3arloJrHertl,r cra6rtu uoJreM, Mo>rHo BsI(eTr,, qTo rloroK eroro cla6oro [oJIq

Ha [JrouIaAKe Ha6JrroAaeMoro sJreMeHTa AoxeH 6rt'rr cpauHllM c IroroKoM, cocpeAo-

ToqeHrGIM ua roli xe ruIoqagKe B ToHKosIpyKTypHLIx eJIeMeHTax c B = 1500 fc'
I{exrpu qeneli Qorouerpor nptr Hau,mx Ha6[roAeHEsx HaxoAIlJIEcb Ha paccrorHl'Iu,

coorBercrByrotrIeM pactr{elneHuro },5250 A s nore c HarprlxeHHocrLlo 1500 fc. B erou
cJrytrae cErHaJr nr-sa essexra Hacr,ruIeHEJr IrpH B = 1500 fc (coornerc'rByroueM 3xaqeHnto

HalpDKeHHocTE B roxKoc-rpyKTypHbl* ,rr"r"r.ru^) yuem,ururcl n 1, 5250 A He 6orlee rIeM

n 1,4 pasa (crr.r. pnc. 7 s t15l). 3a cser MeHee Kpyroro KoHTypa l" 5250 A n ,"cru* c noJIeM

rro orHorrreHuro K MecraM 6eg nonc cmHaJI Moxer etrle yMeHLIrrI{Trcc g 1,3 paga [16]. flpn
rIoJUIx s 1500 [c e$$ex'r Hacr,ItrIeHEJI ar.r..]" 5324 [paKT[rIecKIr orcyrcrByer, a KpyrI'I3Ha

Kolrrypa sTort JIHHuE yMeHLlrraerctr He 6oJlee rreM Ha lOVo 16).

B peryrr,,rare orHotrrerrre HalpcxeHHocrefi rIoJIfl, usuepeuxbro rIo rHHucM X fi24 L
ulu 5250 A, crauornrcs [pr.rMepHo 1,87. OrlrerRM, trro 3To orHolueHl{e oKa3llBaercr{

6nngxuu x roMy (= 2,1) [8], xoropoe crreAyer Rr ua6lrogeHlui n qeurpaJlbHblx qacrf;x

JrrrHd 7,.5324-AuX SieSZ A. uplnragnexarrlux oAHoMy MyJILrEIrJIery tr EMeIoITIHx

oqnraxonril Saxrop Jlaxge, Ho pa3nyro sKBtrBaJrerrrHylo ruuptrHy. B [8] 6rtno IroKa3aHo,
.rro xa6lrogaeMaf, HanprDKeHHocrr, noJlc yBeJlEqtrBaercfl c rrepexoAoM B BepxHlre cJIoIr

$orocQeprr (arurotr go o6nacru reMneparypHoro MItHEMyrtla). O6lecxeHtre sToro $axra
npE HaJrErrEtr AByxKoM[oxerrrxorl crpyKTypbr rloJrfl c 6nRgxrorrn MaTHETHLIMtr [oroKaMlr
(uarrurHrrx rpy6ox c HalpniKeHHocrbro 1500 Ic, Koropble BKparIJreHbI B cpaBHI{TeJILHo

rrporrDr(exrryro 14"--3"; o6nacrr cna6oro rroJlfl rlpe3BblcaliHo rPyAno. Oxo rpe6yer, Hanprl-

Mep, rtpe[rroJroxeHufl, cro B npoqecce Ha6nroqeuld u:uepxercfl He nolxr,rr] uarurrHrrfi
uoiox s umpreri QorocQepe or roHKosrpyKrypHllx oJIeMeHroB. florepr rloroKa or roHKo-

crpyKTypnEl* ,r"*r"rtd, 
-to*"t 

nportoito Ir3-3a roro, qro B Mecrax c Ha[pcxexnoctro
B , 1500 fc reuueparypa Qoroc$epbl HID(e oxpyxarcqefi. Bcnegcrsre sroro BKJIaI or
gTHx nJIotrIaAoK B pe3yJlrrr.rpyroulrotr cBeroBoft IIoToK B trIeJltr clleKTporpa+a oKaxercfl
MeHbtrre, qeM oT coceA6trx IIJIotrIaIIoK TaKoro xe pa3Mepa. C nepexogoM B BepxHHe cJIoII

Sorocoeprr roHxocrpyKTypHbre MarHETHbre rpy6M pac[rEpcrcTcq, HanpDKeHHocrb IIoJI.,{

ynreHr*"Lr"t go B = l8nPr)rD (P" 
- 

BHeruHee [aBJreutre nnarurr). B o6nacru reM[epa-

TypHoro MEHEMyMa, rne o6paryercc rtrHrc X5324 A ttZl, HarpcxeHHocrb uoJls craHo-

s:ri,..cx B = 150 lc, a nnnefinrrir pa3Mep 3JreMeHTa 300 xu - 
e'Iro BTIoJIHe Ha6nro[aeMue

BeJrErIEHbr npu xoporur)( antlo@epnrrx ycloBEcx.
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6) S.nexrpnqecxnli rox. finx o6rscxex[c ua6mogaeuori uunepcuu rroJr,{ B [8] 6slro
BbIcKa3aHo rIpeArIoJIoxeHEe, qTo B o6nacru TeM[eparypHoro MEHHMyMa TeKyr 3JreKTpr{-
qecKrre roxn. PaccuorpEM 3Ty rtrnore3y. flpe,gnonoxr,tM, rrro BoKpyr KaxJloro xa6aro-
AaeMoro MarHETHoro 3JIeMeHTa reqer oJreKTpu.Iecxnll ToK. ToK cKoHI{eHTpltpoBaH B
o6rasrE TeMrlepar)?Horo MEHEMyMa tr Teqer B cJroe, [apaJrneJrrHoM noBepxHo"rn 

-Coaxqu.

finr npocrorLr rrpEMeM, qro roK /-rnxelixrrft r r"'r"r oH rro oxpyxnocrx pagnyca R,
Xopouro tr3BecrHo, tITo HarlprxeHHocrb rtor-r B nro6ofi ToqKe ocu or(pyxHocrg TaKoro
TOKA:

U,='* R2

(R2 + izfn '

d 
- 

paccrorH,e paccMarpmaeuori ToqKtr octr or rle*rpa KpyroBoro roKa.
YculenRe Ecxo[Horo $orocQepxoro [oJrfl Bo3Mo)KHo, KorAa ero HarrpaBJreHr{e r{ Ha-

lpaBJleHr're [oJIt KoJIbIIeBoro roKa coB[allarcT. flosrouy Boxpyr sJreMerrroB nonr N-uolrp-
Hocru KoJlLqenofi ror Aonx<ex Terrb B oAHoM HarrpaBJIeHHH, a BoKpyr greMeHToB rorc
S-nonxpxocrlr 

- 
B rlporlrBonoJrox(HoM HanpaBJreHHr. Huarpr*"H6ocrL norf, cocraBrcer

c HanpaBJreHI{eM ToKa npaBoBxHToryrc cncreMy. Teuepr orIeHHM Bertrrrggy noJrr{ KoJrb-
ueBoro roxa, flo na6lrcqeHxeu s l' 5250 A cpe4Hxr H3 MaKcEMaJrbHr,rx HalpflxeHHocrr,
nor.fl B 3JleMelrrax <BszsP = l0 lc, a orHolueHxe MaKcrrMaJrbHbrx Harrpflxexnocrerl noflc
BsJIeMeHTax Bstzq/Bszso=3,17 (cpegnee r{3 rurru, ra6r. l). ogxaxo ecrru yyecrr, yMenr,-
*ry".Ipfusxu npoQnrefi nrHnri B Mecrax crrorreM n 1,3 para qrr l" 5250 A u n l,l para
Atrfl lL 5324 A, ro cpeAHee rr3 MaKcr{MaJrbHbrx Bszso= 14 Ic u Bsn+/Bszso= 2,5. ycwtinwe
[oJI{ uo HaIxeMy [pelrloJroxemlro o6ycloBJleHo HaJIoxeHEeM tont Bl KoJrr,rleBoro roKa Ha
IrcxoAHoe 8525s,r.e. Bstzq= Bszso* 81. Torga BgyalB5256= I + B/B52so = Z,S. Orxyga
MbI HaxoAHM, qro [oJre Konr,qeBoro roKa B1= 1,585250= 2l lc. flpuueu, rrro oHo
orHoclrrcf, K rleHrpy KpyroBoro rora (d = 0), u Ha ocHoBaHr{r{ BLrpax<eHru (l) oqenunaeu
BerEqEHy roxa. flpr paAEyce KoJrbrla R : 3"i I = 7,3 . 109 A, a rrrorHocrr, ToKa npH
cerreHrr{ S=AftAR = 8.ld xu2 (Ah =4.102 xu2,AR =2.103 rtM)Je= loaAlxuz.

floqvepxxeu, rrro roK B oJIeMeHTax, Bertrquxy u [JIorHocrL Koroporo Mbr oIIeHr.rJIIr
3Aecb' TeceT [apalJIeJIbHo rloBepxHocTu Coaxqa. B ro xe BpeMrr cocTaBrcroqaf, ToKa,
Koropafl 6rraa nrIsRcJIeHa B [l8], xaupaureHa rreprreHAtrxyrcpHo K uoBepxHocrn. Bean-qnxrt o6oro< 9TID( ToKoB oKa3aJIBcb y[[BETerr,Ho 6lugxuun (S . tOs A 

-'sepruxalrHrrfirox [18]). Oguaro rlJlorHocrb ropu3oHTaJlbHoro roKa 6oree rreM Ha rropflAoK Bbrrr]e
lJrorrrocTtr BeprHKanEHoro. 3ro ,BJreHIte oqeHb cxoAHo c reM, qro EMeer Mecro AJLrlrrHa [19]' He trcKJIIoqeHo, qro MeHBIIrag BeJrBqEHa orHoruexr-s BstzqlBszso BHe eJre-
MeHToB rlo q)aBHeHEro co 3HarreHEeM BHyrpIr Moxer 6rrTr npornJreHrreM HecKoJIbKo
pa3nuqarcrrp(crr Mexny co6oft crpyxryp rroJr_fl,

4.3ax.rrcqenne

flpone4euxoe EccJIe,qoBaHEe [oKa3aJro, rrropacnpeAenerEe [or, Buy,rp[ eJreMerrroB,
E3MepeHHoro ro rtrfficu 1,5250 Au),,5324 A, uogo6Ho. ornoureHre Ha6rrogaeurrx
Halp'DKeHHoctefi nolx (Bszz+lBszsd cra6o gasxcrrr or roro, B KaKr{x Mecrax gJreMeHToB
I'I3MepeHbI HaIIpDKeHHocru, flpx rrr6pauxou HaME pacrroJroxeHutr u1elefi Qorouer:pon ero
orHolueHEe xau6olrntee (3,28-3,08 17.O9 n 18.09) nnx MaKcrrMarrbxr,rx Hanprxexxocrefi
B sJreMelrrax rloJrtr Ir HaEMeI{bIuee (no gaHuuu grtrx xe gxefi) 2,50, ecJrg B3rITbr o6lacru
c HanpDKeHHocrblo Ao I-7 fc. B upegnoJloxeHtrtr AByxKoM[oHeHrHofi MoAenr{ (enerrlerrrr
pa3MepoM - 100 xr'l u B = 1500 lc rxpaurexrr s caa6rre nonr) upoaxaausuponax eaxrpocra na6nroAaeMoro rIoJIr c nepexoAoM B BepxHtre cnou $oroc$"ir, rnror" Ao reMrrepa-
IypHoro Mr{HrMyMa,

Paccuorpexa Bo3MoxHocrr o6rscxeHux Ha6lronaeMoro posra [orrr c srrcorofi Haau-

3.Hssegrrc KAO, rou 87

(l)
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qf,eM B o6nacTE TeMlepaTypHoro MEHtrMyMa KOJILIIeBoTo ToKa BOKpyr KaxAoro sJIeMeI{Ta

MaTHETHOTO fiOnf;. BenBwHa KOI6IIeBOTO TOKa, paCIIOJIOXeHHOTO B cJIOe' [apanJIeJIbHOM

rroBepxnocTr Conrula, A9JDKIIa 6rrrs panxa 1010 A. 3to gnacelue oqeHb 6nugxo cooTBeT-

cTByeT BeJIFmHe BepTExiuILHoro ToKa B eJIeMeHTax IIoJLs' BBIqtroIeHHoro s [18]'

B ,r*r.r"*Ee rrpEHocf,M 6naroAapHocTb H.LI. Illesrxm{oll 3a IIoMotrIL r o6pa6otxe

AaHHLTX Ha6rIOAeId r o$opulernn craTbE.

Anpear, l99l r.
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yK 523.

rr3vqEHrrE cTPvKTvPhr H TmAMUKI{
KBA3IIIBTTXJIETITETO I[ffinA

IIO TEOOI,I3I,IIIECKIIM AAHHbIM

B.II. Bo6ona

fiarpuaa4-H8Aerca[PoAonxHT-e.nL"o"1"Tl15let(1858_1982rr.)npoarralx3[poBaHblCIeKTPLI
MoulHocrr B AHana3oHe n"ptono' l-40 aer' Hafigeuo' rITo B 3ToM Al{ana3oHe ocHoBHBrM}t sBr'f,Iorc.tr [epHoABI

o?2go 1,9 ner. ocraasnbre ItePr|OAbr Uoxso o6ucg]tTE XaK 2rmu3 TaPMoHIIKII ll-aetnero quKJIa rln['

[porBJreHrbre B pe3ynLTaTe Cloxnofi arrrnluryguo{alouofi uogylrqrur. flepnog 1,92 roga Ha BceM [PoT'xeHI{Il

rieer cra6nlsriyoQary, "6rr"r"" 
r"tu" "-ii,, 

i9 ,lr*"t CA.3arrerso pa3rnqne gua'reHrfi [eproAoB B

qeTHBtr N I|CqeTHLtx tlHKJrar. cparxxrarorcr nePHOAbI' IroJryleHlGle IIo Apyrltrll He3aBHCEMblM [aHHbIM' ]l

AeJtaclcx BbrEoA o BdrMoxxofi o6u$ocrH nepHoAoB - ll x 1B roqa gJIr coJrneqHoft crcreMbl B IIe',IoM'

STUDY STRUCTURE AND DYNAMICS QUASI'BIENNIAL CYCLE ON GDOMAGNETIC DATA'

by VP. Bobova.Ppwer sp"ctn m o1 geoln"gn"ti" oa-iidcx (1868-1982) was calculated for period range l--40 years'

It was found that in ttre periJ;;;-ffifi-,L; 
"s"nti"r 

rt"ut" periods are -22 and.-1.9 years' The others periods

may bo intorpreted 
"r 

tfr" r.."oa 
"ia 

third h"r-orri"t of ll years cyclc,-or they might be obtaine as result complex

".ilira" 
alia prt"* trloaoution. i"ru rpz years has-stable phaso modulation' Period 1,92 years has stable phase

over rhe dlt intorvat invortig;;; i"*ur"i'i" il" cycte N 12 and N 19 essential changes of the phase was observed'

tft"* "* 
somo differqrces df periods for oven and odd solar cycles'-*Th;ilA"bt"i"ed 

for otiorindependent measurernents are compared, -11 and -19 years cycles lhere are possible

commqr for the all solar sYstern'
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I'I:yvenuro KBa3unByxJrerHux rrepuoAuurocreri B [ocJreAnee BpeMfl flocBsrrleHo 3Harrg-
TeJIbHoe ucno uy6lmatryfi c ucrIoJIB3oBaHEeM pasHbx BEAoB coJIHerrHErx u reoSusuvecxux
AaHHBrx' Ogxaxo Her orBera Ha Bolpoc o ltporcxox[eHErr ortrx [epuoAoB, MexaHr{3MoB
corHerIHo-3eMrIBIx cBfl3efi, crpyxrype tr ABHaMuKe ocHoBHLrx [epEoAoB. Ha6lrogarcrce
AOBOIbHO 3HaIItrTeJIbHBIe paCXOXAeHEf, B XapaKTepEcTEKax [eptroAoB, ttoJrrleHHErx IIo pa3-
HBIM AaHHbrM E Arc pa3HBD( rEJroB conxe.nrori aKTERHocrtr.

B tl-31 rrpmeAeH no4po6urni aHaJItr3 MHorro( erru( trccJreAonarml. Cefi.rac xe:r neo6xo-
AtrMocrE AoKa3blBarb cylqecrBoBaHEe KBa3trAByxJrerHm( rrepEoAtrrrHosrefi. Haur 6ru upoi
BeAeH aHaJIE3 3aKOHOMepHOCreft [porBJreHE r aHaJru3trpyeMBrx xole6arrnri, AEHaMuqecKEx
xapaKTepEcrEx [epEoAoB n napualpi cornecHo-3eunrrx cnsgefi. C erofi qenbrc 6rrn npo-
aHaJrlrstrpoBaH 1l5-letxni Ilraccm reoQusnvecKoro cc-BHAeKca E rrpoBe4eHo q)aBHeHEe
c pe3ynbTaroM EccJreAoBatu.s. AE-uttAeKciI 3a [epeKpbrBarorrlEecf, 14 ner AaHHLrx (1966-
82 rr.), a raroKe c qEcJraME BonrQa 3a re xe 14 ner.

Mareprarr H MeToAuKa o6pa6orxn

filr xccaeAoBaHuf, xapaKTeprcrl{K rrepuo[oB B Ararra3oxe 1--40 Jrer EcrroJrr,3oBaJrc{
115-nernro1 HelpepblBurui pr4 reoSusrvecKoro aHTurroAaJrbHoro aa-vr11;eKca (1868-
1982 rr.). Tpexvaconue AaHITBIe 6rux noryveHBr B Maruurrowraeuori Qopue 11s Mocxsrr
(MIII-E)' o6pa6arunaJlucb cpetrHecyrocHble, rpexgHeBHlre EJrr{ cpeAHeMecrqHr,re AaHH6re
B ECXOAHOM BEAe E, AOIOJIHT{TeJIbHO, peAyrEpoBaHHr,re AJrfl yAaJreHEfl [Jrr{HHO[epHOAHLTX
napuaqrri. Brrao srrcncJreuo orKJroHeHrre or cpeAHEx sa 4 roga, HopMtrpoBaHpoe Ha
cpeAHeKBaAparr{qecKyro omu6xy 3a eru xe 4 roqa, Maccus [epeKpr,rBaer I I quxnon
conHeutofi aKT[BHocrtr, Hagr.IHa, c I l-ro HoMepa.

Cnexrpanumfr uerog aHaJrE3a - HaJroxeHEe srrox c Qypre-npeo6pasonaHueM, [pr,rMe-
uselGrri MHoro Jrer AJrff IloryseHtr{ cneKTpoB B pa3Hbrx guanaaoxax, Touxac 

""pyxryp,E Ar{HaMEqecKEe xapaKTepucrEKrr xone6anml u3yrranucb c [oMoru_rc yxe raK)<e MHoro_
KpaTHo IrcttLITaHHoro MeToAa Kocl{Hop-aHaausa [4]. [ononunretbHo BBeAeHo rrocq)oeHr{e
cpequefi xpnrori AJr.rr Enrepecyrcqero Hac leprroAa (creprxa rlo +a3aM .r"prog") , uu-
rIpoKcEMaIIEf, Koc[Hycounori no gnaqexufrrr aMIrJrETyAr,r u Sasu, Br,rrmqrreHHrrM E3 KocrrHop-
AHAJIE3A.

Taxag o6pa6orxa [poBoAuJracb He3aBrrctrMo AJIrI pa3HBD( IIr{KJroB conHe.tuori aKTEBHocrrr,
lepEoAoB MaKcEMyMa EJIE MIrr{EMyMa, AJr{ pa3HBrx BpeMeHHbrx ErrrepBaJroB rro 22, 44 u r.y.
JIeT AJrt Bcero MaccEBa AaHHbIx. Analnsuporarcc naparreJrbHo ucxognrrri rl peAyr_{Epo-
uaxrmrft peg.

Pesymraru o6pa6orxn aa-lalflAenca

B ucxoqnrrx [aHHr,Ix cItJIrHa 3aBncEMocrb or corHewiofi axrurxocr11, xopouo 3aMereH
ll-letxrui qro<1. Ha prc. I [p[BeAeHr,r cpeAHr{e 3HaqeHrrJr aallin;,eKca 3a roA, Meccq
tr BBepxy petrylEpoBaw*te aa/o no 4-rtr roAaM. flpn'.repu sacrorHbrx cneKTpoB B r.rHTep-
sare l--40 JIer AJIf, EcxoAHoro BpeMeHHoro pflAa rrpuBeAeHbr Ha puc. 2. Har.r6o.nrruyro
aMrrJrrrytry uMeror rrepEoAbr =2lA ro4a (c BeKoBofi uonylxquefi * 2ga= lg aer), rpex_
rop6rd r[trKJI = 12, = 11 n = l0 net. 3ro tr3BecrHbre nepr{o1br, B6r3BaHHBre gunaulrvecxofi
aKTrrBxocrbro Colnqa.

--+
Prc. l. rfrcaoeofi prq aa-rutqexca ga I 15 .ner

I{uQpauu o6osua'tenrt roALI MaKcrMyMa coaHeqnoft aKTHBHocrn: a 
- 

cpeAHeroAonure; 6 
- 

cpeAgeMecflqHbre;
6 

- PeAyqrpoBauusle (aa/o) 
- )qaneHlr nePHoAI'I 6o:lee 4 aer, AaHHBre HopMripoBarrbr Ha cpeAHeKBaAparHtlryro

ouu6ry

Pxc. 2. flpmr,repLl qacrorHLrx cneKTpoa, [onrrenurrx no cpeAHeMecrquoMy HcxoAHoMy prAy aa-uupexca za ll5
JreT, B Arana3oHe IIePfioAoB
a ...- 8-30 tet,6 - l-3,5 rona. flo ropHaouraauuoi ocn - 3uaqeHu, nepuoAoB B Meccqax, no BeprHKaJl6-
sofi 

- muocrrreJtLHa, cnexrparbua, nJlornocru. {nQpu Ha c[eKTpax - 3HaqeHUJr nepnoAoB B roAax
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Pnc, 4. Ilpruep cneKTpa peAyl$rpoBaHHoro psAa aa/o e Alra[a3oHe nepHoAoB 1,6-3,6 roga

O6oaHa.reHH, Te xe, trro u ua puc. 3

y'le /2 /* /6 /8 20

{ + ,l {l {l{l {{ A

6,J4

400

705798

/804 t,l/ /928 /947 /968 0/2
Qatafodtr

prc.5. Oagosoe pacnpeAenesle, cpeAHee ga 3 roAa, [oJr] reHHOe Ans IIePHoAa 1,915 roga no ll5-lerueuy prgy

aa/o rnAexca usroAoM KoclrHop-aHann3a

Crpelraun yxa3al{Br ropr MaKcHMyMa conHeq[ofi axturrroctx, HoMePa rylKIIoB o6olna'reHrt

Pac. 6. Cpeqnxr cBeprKa no Qaeau rep[oAa pnc.5 (rpurar ,l)

3naqenae flepnoAa pa3Aenego sa 17 6nr. Kpunar 2 - annpoxc naqu51 Kocltgycoalofi, nocrpoeuuofi no gsa-

,"*o, ut nr'*ynrr ,6"r"r, BbrrrrrcJreuHbrM lr3 KOCr{EOp-aHa:IUSa. oqerxa sasonofi xorepeuTHocTl{ IIo KpHTepHIO

"fz =rc-}

Eolee KoporKEe lleptroAbr, Ha6[roAaeMLte B aa'tr.If.AeKce, = 7,5; = 5,6' = 4,7 topa' ax

aMrrJrETyAbI cocTaB[cloT -209o or A 1l-letxero fleproAa. f[pucyrctuue oTI{x rrepr,rofloB

MoxHo o6ascHETE HaJIoxeHEeM 22- s l1-letxsx [epEoAoB EJIU KaK BTopa'I I{ TpeT6'I

rapMoHUKE 11-letnero IIgKJIa, [anee, 11oqTE B 2 pa3a Mexbulyrc aMIIJIuTyAy trMeeT IIeJILII1

prq neprogruHocrefi oT 4 Ao 1,5 roga. KrasrgryxreTld IIepEoA EMeer pactrIeIIJIeHHyIo

crpyKTypy, coorBercrByrclryrc MOtrynflIFtr BeKOBbTM I-EKJIoM'

Kaprnxa IIeptroAEtrHocTE BHyTpE rIEKna cA secrua cJIox<Ha, K ToMy xe HeoAI'IHaKoBa

AJrfl rreTHbIX 11 HeqeTHbIx IIEKJI9B. flepuogU = 2,L ro1a 11oqBIqK,Tcs Bo Bcex qeTHbIx

,g*r"" (s l4-u IIEKJIe P = 1,95 ro[a), B n"qernux IPKJIaX c[eKTpbI Bce pa3nmHbl (puc' 3)'

Har6onee ycTorictrBbrft IIeptroA BO BceX r{EKJIaX cA = 3,5 roAa, Bo3MO)KHO, 3TO TpeTL'I

rapMoHuKa 1 l-lerHero [epuoAa.
Ha puc. 4 npune4eu [pEMep crreKTpa MoAtr+uIIEpoBaHHoro pap.s, aalo-EHAeKca 3a

115ler. Ilrattts rrrqpoKafl, qro, Bo3Mo)KHo, rBJlrercfl npE3HaKoM cyflepuo3l'Iq]I[ pa3HLIx

KoTe6aHd. OcraIiHsIe rII,IKtr 3HaTIETeJIbHo YMEHbIUEJItrCb (OTHOCI,ITCJIbHO CIEKTPA

EcxoAHOro pcAa), KpoMe 3,5 ler. 3ro crugereJrbcTByeT o MOIyJITqIIOHHOM [pOHcxoxAeHI{I'I

MHOrD( IrepEoAoB Mextry 1,9 u 3,5 roAa.

nstra rrq orl ft axrunuoctl, B ABana3oHePxc.3. {acrorHble cnerTpbr llcxoAroro P,Aa An.r orAenEHLIx qnKJIoB coJlueqno

[epnoAoB 1,5--4 rola
[o ropxrouraarnofi ocu - nepnoAbl B cyrKax. YxaganH HoMepa qIrxJIoB colne'Irofi ar(T[BHocrH: 4 - EeqerHLIe

qrixn rr, 6 
-qerHl,te 

[ptKJIbr
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Ecnu o6pa6orarb pr[ aalo orI,err,,Ho ArrI MaKc[MyMa r.rJru MHHHMyMa coaue.ruoir aKTHr] -
HocrH, T'e' BBoAfl lrcKyccrBeHHo 4HKJI CA, ro flocBrfl]orcs BHoBb MHorr{e [epHoAr,r Mex-
Ay l'9 n 3,5 roga, E3MeHcflcL rtptr HaMepeHHoM cABr.rre nrr6paxxoro MaKcHr.ryr{a HJ14
Mr{HrrMyMa.

floayveHxue KocHHop-aHaJrn3oM flepr{oAorpaMMr,r B Ar.rala3oHe rrepgollon 1,5_3 ro,qa
loATBepxn alor cylqecrBoBaHl{e Hau6olee ycroti vaeoro KBa3IrA ByxJr erHe ro neploAa 

-1,915 roga AJIfl Bcero ll5-lernero MaccrrBa AaHHr,rx. onpegeleHrr aMrrrrrryAa, eara,cre[eHb KorepeHTHocrr{ [gp^]r^oA3_ x2 = 1g,5. Beporrxocri nolyrur" raKyrc sarouyrocra6xnrHocrr cayvaliu_o s l0-,. Ha puc. 5 npnregeHo H3MeHeHHe ea:r,r xone6un* lt*rreptroAa 1,915 roga. c6oli $arrr xa6nrcgaercx gt' r2-ro u l9-ro qrxron cA. Ha pul. 6noKa3aHa cpeAHcq $asonax Kpr{BarI groro xe [epuoAa, no xafigexuuM aM[JrHTyIIe u eaeerrocrpoeHa KocEHycoEAa. 3auerex r{3JroM a $oprue cpegHefi xpuaoli, 
"orro*no,yKa3r,rBarctrIufi ua cyulecrBoBaHHe Apyr[x rapMoHrrK BHyrpH n"progu, Ecrr nocrpourr,

Qopr,ry xore6ax,c rro orAeJrbHbrM rlrrKnaM CA, ro or. n""i*r, p"rr'rrr".
Axalu:llpyr H3JIoxeHHr,re nrrrue Sarru, IIeJraeM BLrBoA, rrro Arc I lS_nerxero pfllla aa_

uHAeKca B Al{ana3oHe nepHoAoB 1,5---40 JIer ocHoBnlrMluBJrflrorcc 2 xoae6axrr,-rro""r-
xt'tfi sceu colxeqrtblti wrKJI = ll ner r{ KBa3rnByxJrerxee xole6aHr{e = 1,9 rola. Ocraar-
HbIe [eplroAbl Mo)KHo o6lccHurr KaK rapMoHuxu ll-lergero rIHKJra r{J,rH cJrellcrBxc clo>rsoli
MoAyrrrqu[. flpe;lnonoxeH[e, qro 1,9 roga 

- 
TaKxe rapMoHrrKa ll-rerHero r{HKJra, Hc[poxoAET, TaK KaK aMflJrrrryAa ero 60rrrue, rreM Bo3MoxHLrx npeAbrAyrqHx rapMorHx, (ra:a6olee cra6uarua,

Cpanneune c ApyrHMH Aarrrtr,rMH

[ne cpanueHur reo$rsu.recKux gauuux (
,aa-,,H,.eKcoB3arepeKpLrBarcur,ecrro"#Xi:XXTffi#'rTu"flt"f T?:Tlii;
B guauasoxe nepaogon'1,5-3,5 roAa cleKTprr r.rAeHTr{r{HLr, oAHaKo n AE-uunexce 3HarrH-
TeJIbHyIO aM[rHTyAy IrMeer roAotsac rapMoHrrKa, B AA-V]]f.A)KCe Uau6olrruyro MorqHocrL
HMeer nepHoA 0,5 a4,7 roga. [auxue_He[pep6IBHo rrepeKpr,rBarorc{ Jrr{rrrb 3a 9 rer, sareM
n AE-uHgexce rpexleruuli ilporryaK. Ha noqieue z0-rt q,xra easu n AE- u ro-rr,1y.i",o*
c6unaurcx, He oAIrHaKoBbI, a 3areM BoccraHaBJll{Batorcfl, coxpaHrl{ AJrfl [epHoAa 1,92 roga
Sasy 3,5 paA Ir Ha cnegyroultlli tlux;t. Aunrurry[r,r [epuoAoB 6lusxu, cocra,,sror -3voor cpeAHero 3HaqeHE{ prga. cuexrp prla .rucer Borrsa raxxe nogo6eH cneKTpaMreoQueuvecKrrx EH/{eKcoB, B HeM nau60rruryrc MOqHOCTT, HMetor fleprrogr,r =2,O u= 4,7roAa.

cpeguue $aeo*re Kpr{BEre nep,no[a 1,915 roqa sa 9 ner gtt AE- r{,d-rHleKcoB
NOXOXII, OAHAKO KPEBAfl NIX AE-UYICKCA HMEET TIETKO BIIIHYrc TOAI,ItIHYIO rAPMO-nuxy ($opua xoTopori.roqrrr MoHoxpoMarr{rrecKaq cuxycouga). gar vuc"n Boar{rauau60nee [paBHJrb'yro sopuy HMeer iore6aHue 

" 
nuprrogo^, = i,o ,oao, ouru ,r.proin

cMetrreHa npHMepHo ya 2070 oTHOcHTeJrbHo $asrr eroro xe [epr{oAa 1n, ."bqrrrr,*"*r*
rIHneKcoB.

cparH,u ocHoBHbIe ,,ep'o[bl, ,oJlytreHH.re ,,pE aHaJIr{3e aa-ilweKca, c [eprrogaM,,
[oIyTIeHHLIMI{ Apyn{MH aBTOpa MII rro He3aBI{CHMT,IM [aHHbrM.

Claeuenre nepxoAoB, nonyceuusrx no pr3ELrM ,pu""rr"1, pcqsx s Axsna3oue lr5_3 ro4a

aa-HfiAeKc

IHauru
pauusre]

Bpaulerre
3eu,ru [6]

llorerreuue
AfiaMeTpa
C-oaHqa [7]

C-oaseqnue
npoT,oHHr,te

co6snnx [8]

Arrfisgsre o6racru Ha
Coanqe [9]

Kocvu.ecrcre
ayru [0]

1,89

2,20

2,84

l,96 1,9

3,0

I,86

3,0

r,96

)7

t,92

2,7
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Ilonroqr ETorf, f,ccJleAoBalltrfi, MoxHo cAeJrarb 3aKnrcqeHtre o [penryrqecrBerlHoM BbI-

Aenermtr BceM E3Begrrroro = ll-nernero f, KBa3EAByxJrerHero rreptroAoB = 1,9 roAa s xe-

3a3gcf,Mbrx BpeMeHrrbrx prfiax coJrHequbrx r reo$nruuecKux E3Mepexrol. 3tr ueptroAbl

E3BecTHBI s CoIresnoft cf,cleMe KaK cf,AepuqecKf,e IIePToABI Bpaqeutrf, Onrtepa
r Mapca. MO:rOrO Aanee ilpenrrcJloxf,Tb, CTo S ConXeSxofi ctrcf,eMe KaK B IIenoM "opra-
H[3Me" EMelorcf, BbrleJrexHBre ycroft'maue [epEpAbI, Koropble, Bo3MoxHo, IlporBnrlorcfl
rro e[EHoMy 3aKorry Arrf, Bcex AJrtrrrHBrx rpeuexrdtx pflAoB, [onyqaeMblx rrPf, EccJIeAoBaHmi

rone6atenrnrrx npoqeccoB s Crnxewrofi ctrcreMe.

3ax.rlroqeure

1. Axarrs 115-nerxero pflAa reoMarHETHoro ao-trH,qeKc:l rIo3BoJIEJr Br,rAenETE B Atrala3o-

He [eptro[oB 1--40 ler ABa ocHoBHbrx rrepuoAa = 11 ler n = 1,9 roga. Hannwe 6onruroro
qgcJra Apyrgx [eptroAoB Bo3Mo)KHo o6rccnnTr uogyrrlpefi BeKoBbIM, 22- u ll-lerHlruu
rlsKJraME, a raKx<e cyrrepflogurEefi pasnrrx xone6aruri co cnoxxoli aMTIJIETyAHo-Qasonofl

uogynngeft.
2. Oaga KBa3trAByxJreTHero qEKJIa B aa-frH(eKce rloqrtr rtocro.sHHa Ha [porcxeHtrE

l1 connecrcrx rIEKJroB, c6usaccr 3HaqETeJIbHo JIEIuB s l2-v. x 19-u IEKJIaX connequori

AKTSBHOSTE.

3. Ha6lroqaerc, 3HaqETeJrLHoe pa3JIErIEe B uposBJIeHEu KBa3EAByxJIerHero nepuo[a B

qerHbrx E HeqerHbrx rIEKJrax CA, B qerHr,Ix IIEKJTax crleKTpbr noxoxlr Mexny co6ofi,

BEIAeJrf;Iorcfl rIepEoALI = 2,1 n = 3,5 roAa. B xe.rerxrrx TIEKJIaX crIeKTptI pa3JI[rIHbI'

nau6onee 11ocror1eH fiepgoA = 3,5 roAa, (upeguoloxETeJlbHo rperlfl rapMoHtrKa l1-ner-
nero rp<la).

4, Xapaxrep coJrgeqHo-3eMnrrx cssgefi Mexf,ercc c ypoBHeM CA, nzueutxcb or IIEKJIa K

tEIUry tr BHyrpE oAHoro IItrKJra cJIo)KHbIM o6pasolrr, Ho coxpaHfl.f, Ha [porf,)KeHllH Aecf,TKoB

JIer cBof, ocHoBHbre csofiqfsa. 3ro naet ocHoBaHEe [peArIoJIo)KtrTb Bo3Mo)KHrui eAnxrui

MexaHtr3M IIpoCBreHtrfl XOre6arenrrrrx npoqeccoB s conue.fioll cIICTeMe.

Anrop nirpax<ae,r rrpu3HareJrbuoqr H.H. CrenaucH E A.H. PaqxoscxoMy 3a rrHTepec

x pa6ore u IIeHHbre 3aMeqaHE I.

Mafi, 1991 r.
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loi, irao^""4 E.8.,'iyx6atoea p.A., Illaxoea Io.A. .,.ap. ll Itf.ss. NI CCCP, Cep. gttt' 1972' T. 36, M 11.
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PA.cqET B3Ar{Moruricrnns
s-MrrH coJIHErrIrbD( ocUunnmtrui
c KoIIBEKTIIBIIBIMII ABIXEHI{f,MII

K.B.Ilapvencxd

B uepuou upu6;trxeunu reopHn Bo3Myrqeunfi paccvuraHr,t no[paBKr{ x co6crseHubrM qactorau S-usu
xoae6aunft, o6ycaouexHsre BTHcHHeM KoHBeKTIHH. Buqucaeuo BpeMc XH3HH orAeJlbulrx uoq xoae6auufi.
KoHsexrlnnrte cKopocrn Bt lqxc[r,rrHc6 tro reopHu AnnHbr nyr]t nepeMerqeHn c A = 200 ro.r.

CALCULATIONS OF THE INTERACTION OF THE s,MIN SOI,AR OSCILLATIONS WITH
CONVECTM FLOMS, by K.V. Parhcevs&y. Corrections of the eigenfrequencies 5-min oscillations due to
the influence of the convection, were calculated in the first order of the perturbation theory. The living time of the
different modes of the oscillations was estimated. Convective velosities were calculated using mixing length theory
withA=20Ohn.

B AaxHoli pa6ore Bbrqltcrclorc{ [o[paBKu K co6crBeHHErM qacroraM Kofle6aHr.il? He-
Bo3MyIr{eHHor? coflxe.rHoli MoAeJIH, Koropr,re Bo3HuKaror IIpE B3anMoAericrBEH coJrHeyHbrx
ocrEJIJIflIItrri c KoHBeKTtrBHrIMIT ABIDKeHI{.xME. BerrsuHa rronpaBoK HMeer 6olrtuoe gua-
rIeHIIe AJr{ yToltr{eHtrfl TeopeTutlecKoro cleKTpa co6cTBeHHEIx qacToT ConxUa r{ Teop}r[
Bo36y)<AeHEf, E 3aTyxaHE r xone6aruni.

finr ruvucleHtrs crleKrpa 5-urn Kore6ard rpe6yercfl perxuTb 3a[aqy Ha co6crBeHHr,re
3HaqeHr{rl AJIq nEHeapE3oBaHHoIi cEcTeMbI ypannernu? nUpoAEHaMIrKH, orll{cllBarorqeti agua-
6arn'recKtre KoJIe6aHUI caMorpaBl{Trrpyroulelt @eprvecxu-cuMMerpurrHofi HeBparqarcqerlcfl
MaccBr )KtrAKocrH. JlroreapnsonaHHr,Ie ypaBHeHEf, BBIBo[crc{ B [pelrroJro)<eHr{I{, rrro cKo-
pocrl( B HeBo3MytrIeHHoM cocrofiHtrIr ecrb cpeAHEe cKopocrE BetrIecrBa IIpH cBo6oAHor?
KoHBeKrUrE, a HaJIIrqEe xone6aHd npEBoAlrT x no6arnexuro MaJIbrx [onpaBoK IUrorHocTI{ p'
E AABJIEHEf,P, K COOTBCTCTBYIOtr{IIM HCBO3MYTIEHHbIM BEIESEHAM PO I{PO. [Ir EfiTEPONOft
BapEar{mr cKopocTf, trMeeM:

,'*=$E* + rl?ai6,,-6i dio?,

r$eE k- KoMuoHeHTbI BeKTopa cMetrIeHEr BbrAeJreHHoro gJreMerrra npr xone6anrx*, D:-

cpeAHEe cKopocrn B HeBo3Mytr{eHHoM cocro{Hurr, rpurreM * "? = 0 (cocroxHue crarlno-

napxo). ,[nx crarnvecKoro HeBo3MyrrleHHoro cocroflHr{fl ul = O. B xaureu clyrrae t! - ero

cpeAHrre cKopocrrr ryp6ynermuoro nBD(eHr{ff Be[IecrBa. EyAeu cqr{rarb, rrro 3aBr{cuMocrr,
or BpeMeHtr Bcex BerEcuH Aaercfl MHoxtrTeJreM exp(fror). flogcraurr (1) r ypanHenue
ABIDKeHEfl u npexe6peraf; Bo3MyrrIeHEflMu rpaBuTar{EoHHoro [orerflEaJra, rrMeeM

po26 - eatu{(\)+ 4q=ezN(\),e=u(RulGM")tD, (2)

t\e u 
- xapaKTepHbre ryp6yneurHbre cKopocrn, rl\) - ofleparop HeBo3MytrleuHori

saAaqu xa co6crseHHbre 3HaqeHsfl, M(\) = 2ip(VoV)[ , a N(\) rporopqgoHarrbHo I vo I 
z.

3gecr BBeAeHa cncreMa e[EHurI G =Mo =.Ro = 1, Torga fiJrorHocrb p Bbrpaxaercrr
B EAEH {ax M"IR3", AaBJIeHEe p - B eAEHuIIax CUZINI, paAEaJIEHa{ KoopAtrHaTa r -
B eAIrHtrIIax Ru, rce cKopocTE (r rou qncJre E cKopocTr sryxa) Bbrpax(arorc{ B eAr{Hr{rlax
(GM"1R"1ttz. Bce sennwHr,r rrptr TaKoM Br,r6ope cncreMr,r eAuHErI 6yqyr ogunaKoBoro
nopflAKa, vro ygo6uo npn galrHefturn( sucJreHHbrx pacqerax.

(l)
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3asncrnroctt npeMeur xrl3ull MoA r*(cpr.u) or I gar parurrx z

KonserTlsrGre cxoposrn Bbrttrtq,l,nltcb no TeoPH[ AJIH]|6I IIyIH [ePeMeuIIsaHn c A = 200 rol

Hanuqne 6esparueproro [apaMerpa t = 0,(X)5 nosroJlffer f,crloJlb3oBarL Teoptrrc

BosMylqegd. P-agnoxnu Bce BeJItrqf,HbI IIo cTeIIeIIf,M I E 11oAcraBtrM B (2)' flpxpaB-
runar roeQ{ulpelrrrr IIPf, oAEHaKoBbIx qreflelf,sx I' IIpBAeM K rloolegoBaTenbHocTf, ypa-

BHEIId:

ro: poroilo+ A(eo) = 0,

sr: poto36rlo (E)= ao%(Eo) - 2pocooorr lo (36)

4(q) - 
caMocorpDKexrufi oreparop (cu., xanpuuep, [2]). [ax 6olee o6qero cflyqac,

KorAa yrrirrBrBaercf, MarHETHoe rroJre E BpaIr{eHEe, ypaBxextrff (3) nrBegexu a [3]. Yrtrxo-

xn*r (36) na fj u rpogr{rerpupyeM rro rcerry o6teuy Conxqa. Yqntrrsas caMocorlpff-

)KeHHocTb Ia u (3a), MO){(HO IIOKa3aTb, qTO JIeBaff qacTb [OJryqtrBIIIerOcf, BblpaxeHuf,

parxa 0. TorAa rlepBafl rlorrpaBKa x co6ctsexHxofi'racrore paBHa:

ror =(EI t6&o))/ztor*;ror. (4)

Typ6ylenrnne cKopocrll Mo)KHo Bblrmc;ltrlb IIo Teoptrtr MtrIIEI IIyTE llePeueImarmx [1]'

tz =f,sAL;-, (,

rAe A - AJTBHa IrepeMellrtrBaxuc A = 200 xu), A=d# fr'# - napaMerp'

xapaKTeprcyroufrol ycrofimoor rro orHoIIIeHtrK) K KoHBeKI[mr'
-floupaaia 

K qacrore B rIepBoM roprAKe oKa3blBaercf, rlucro MH-EM9|f l1i,3l11'^1ll
,ury*"fo" xore6axd. 3xar nonpaBK] o)1, HerpyAHo BbIqtrcJIf,Tb 1= (t lOr l)-' BpeMt

*r"r,, orAelrHofi MoABr. finr uucnexgoro aHaJIE3a 6rr.na rrr6paxa MoAerIb I Kpuctex-

cexa-flalcraapAa. Peeynrtarrr qtrcJIeHHLIx pacqeToB [pEBeAeHbI Ha PEcyHKe' rAe IIo'

Ka3aHa 3aBtrCtrMOCTb BpeMeIIE )KE3HE trn1.ar I AJIf, pa3JIEqHBtx gna'rermfi a (t rrrpax<exo
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B cyrKax). BrrcrcrexxBle 3xaqexnff t HaxoqflTcf, B xoporueM corJractrtr co 3HaqeHE{ME,
pacclmraHrrbrME rro xa6nrogaeurrM rIrrpEHaM amrrot (A.B. Epyxc, C.M. IIIyuxo, qacrHoe
coo6ulenue), Ylrexrurexne 'c, c posroM / o6tgcHrercff TeM, sro Anfl 6onr,nrnx / roq<a no-
Bopora JIe)xET 6lnxe x rloBepruIocru E Moqbr c raKEMf, / nprnogrr 6onrure BpeMeHE
BHyTpE KoIIBeKTrrRHofi soxrt, rreM MoAbI c Hf,3KEME 3garreHtr MB /. Halncre HeKoToporo
npe[enbHorf, t1-, K KoTopoMy c posroM / acmr,srrorrsecK]il clpeulrrcfl BpeMeHa )KE3H11 MoAa
Anf,.pa3Hblx n, a rax)Ke HeMoHoroIIHaf, 3aBEcf,MocrB T or n rpe6yrcr qanrueriurero rc-
fieAoBaHEf,.

Amop ruy6oxo 6raro4apex HayrrHoMy pyKoBoAETenro AoKropy A.r. KocorurreBy 3a
[ocraHoBKy 3aAaqE u C.B. Bopoxqony ga nro6egno [peAocraBJreHxyro [porpaMMy pacrrera
crreKrpa co6srser+srx qacf,or neroslryulerurofi Mo[enE Conmla.
Anpear, l99l r,
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IIPOCTPAHCTBEHIIBtrtr CIIEKTP
PAT,IOTPAIIyJIflI[trr COJIHIIA

HA BOJIHE 3n3 uu

A.I. Knc.mxon, B.II. Ilocon, JI.H. Ifnerxor

O6cyxtarorcr pe3yJrbrarbr sa6,nrcAexnfi paArorpa[ynrq[[ Ha Bonne 3,3 ux na yT-22 KAO c yrnoBLrM

pa3perrrex[eM 40". Ha6arcgeru, BbrnoJrHeHLr s 1987-1989 rr. c noMorrlblo aBToMar[3I{poBaHHoro paAHoMerPH-
qecKoro KoilnJreKca lIttOAH (r. H.-Houropog). flaunue o6pa6arunarucb MeroAoM c[eKrpaJlbxoro aHaJIH3a

B ngTepBane npocrpancrBeflnrrx xacura6or 800-30". PacnpegeaeHnr paAuorpKocrl{ no AncKy Colsqa
colosraBJrrJlncb c ManrxrorpaMuaun, ny6anxyeuswr s SGD. florasauo, trro paAnorpasyJlrrlnoHHat orpyKTypa

uacurra6a 9M0" ltarlnfilrrrM o6pasou npoxBnxerc, BAoJIb nnrnrr I{HBePCHI{ MarufiTttonc nonr, Onpeqeaeurr
cpeAHle aMnnETyAbr lroBbrrueHlu paAlocPKoclq u [PoBeAeHo KaqecTBeBHoe co[ocTaBJleH[e PaAilorPaHynrq[H
c cerxofi xpouocQepnru uantrnrrx noleft,

THE SPATIAL SPDMRUM OF SOLAR RADIO GRANULATION AT THE WAVELENGTH 3.3

mm, by A.G, Kislyakov, V.I. Nosov, LJ. Tsvetkov. - The results of solar radio granulation obsgrvations at the

wavelength 3.3 mm with the 22-maer rudio alescope Crimean astrophysical observatory with the 4O-arcsec resolution

are discussed. The observations were performed in 1987-1989 using a broadband modulation radiometer conjuged

with microcomputer made by lnstitute Apptied Physics, N, Novgorod. The data were processed by means of
the spectral analypis method in the interval 800-30 arcsec. The comparison of tho Stanford magnetograms publised

in Solar Geophysical Data and lhe radio granulation at the wavelengttr 3.3 mm is given. It is known that the 9G-
60 arcsec scalc are visible better along of neutral magretic field line, The average amplitudes of the radio brightness

rises are determined, The quantitative comparison of radio granulation with the chromospheric magnctics field network

is madc.

Bregeuxe

fleproe o6xapyxerue paArorpaxynf,rlrr 6buro cAeJrano B I(AO rraYl-22 "3arMeHHbIM"

MeroAoM npg 1roxpblrtrtr AtrcKa Coruqa Mepxypueu B 1970 r. Ha BorIHe 8 uu [l]. B pe-
3yn5Tare Ha6rroAexrd tr KoppeJrrrluoHHoro aHaJrE3a Bbrf,BJreubr ABe rpynnbr HeoAHo-

poAxocrefi c xapaKTepHbIME pa3MepaMlr 1,6-3,4" E l7-4O". O6pasorauue paAlrorpa-
rryJrflI{troxHoft crpyxryprr paAEoE3ryqeHE aBTopbr o6af,cxnor HeoAHopoAuocrflM[r MaTHHT-

Horo rIoJIfl, KoTOpOe trrpaeT cyqecf,BeHHyrc ponb B llpoEcxoxleHtrtr paAuotr3JlyqeHtrf, oT

orAeJrBgbrx MenKosrpyKTyprrrx o6pasorard. B gaarxefi ureM paAtrorpaHyntlEfl Ha Kopor-
KEx BoJrHax LA n 4,L MM 6bula nogTBepxlexa IIo Ha6JIIoAeHtrflM Ha W 2 x 25 [21. Ha6nro-

[egtrff Ha reJrecKorre PATAH-600 xa sorxe 1,35 cu rIo3BoJIuJIE BbIf,Btrrb Qnyxryaqlln
paAuocprocrtr ysacrKoB crroKofiHoro Conrqa. Xapaxreptsrfi npocrpancrBeHHblfi Maclrra6
panuorpanynflr[ru 44" crugereJrbcnBoBaJr o Bepof,THofi cBf,3E c xpoMoc+epuorl cerxofi [3].
B [4, 5] Ha BoJIHax 24 cr* coo6ulaercfl o rpex rpyrmax xapaKTepHblx pa3MepoB paAIIo-

rpaIryJIflIItrE 42-82", 102-156" E 190-280"..TaM x<e cAenaHa oIIeHKa BeJIIIqI{HLI

MarHaTrroro rroJrtr B paAEorpaHynax. flpo6neMa ollTtrqecKoro SKBIIBaJIeHTa paAlIorpa-
HyrflIEE etrIe He perueHa E HeJrb3fl trcKJIrOqETb BO3MOX(HOCTb CytrIecTBOBaHIu paAI{OrpaHyJI,

oToxAecTBn eMbD( c pa3JrtrrrIrBIME OrrTEqeCKtrMtr O6pa3oBanrflItu.

B [arurou trccre[oBaHtrR Mbr 6yAeM rIpEAep)romarf,cf, KoHqeItrIEE cBrI3Ir paArrorpanyJulq[u

co crpyKTypofi MarfitrTHbrx flonefi Ha CoJIHIIe. B xaxoft-to crelrexE era pa6ora eqrb

lpoAoJDr(erme [6], rle MBr ycranoBtrJrtr cBfl3B pa[Bou3JryrlarctrIn o6lacrefi Ha BoJIHax 3,5;

2,5 n 1,9 cM co cra6brME xoJrMaME MarHETHoro rronf, pa3xofi nonxpxocru I{ pacflo-
nox(eHHEIMtr HaA rrnrm +noKKyJIaMu B nepno[ I{EIEMyMa coJIHerIHofi aKTmxocTtr'

YhAX, Halueft qenbrc flBJIfleTcfl tr3yrlexxe napaMeTpoB pa[Eorpaxyasqtr[ Ha BoJIHe

3,3 uu, trccJIeAoBaHEe rlposrpaHcrBeHHoro cleKTpa paAtrorpaHyns{trtr II colocraBJreHHe ero
c xpyrrHoMacl[Ta6Hofi cTpyKrypofi conHeqHblx Marllrlfirblx flonelf .
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1. Merognxa na6.nrcqeunri n o6pa6orxu

flporpar.rua nccregouararl pacnpeAeJreHurr paAuoqpKocru rro AucKy Corxrla ua no,rHe 3,3
uu 6rrna pearra3oBaHa B rpex Ur.rKJrax xa6rrcgeruui ya W-22 13; 14: 16 Eronc 1987 r.; 14;
l5; 16; 17 uax 1988 r. u l0; 13; 15 Mac 1989 r, Yraosoepa3perrreHnereJrecKorra PT-22ua
BoJIHe 3,3 uu cocraBJl{er 40". flporpaMMa Ha6JrroAexnrl coAepxaJra cKaHupoBaHr.re no
nprlMoMy BocxoxgeHuro o, rurou{aAoK Ha AtrcKe Conxqa c pa3MepaMn 15 x 30' unw l7 x 20'
c ruaroM l--2' no cKJroueHr{ro 5, flponoqunocb raKxe MHoroKparHoe cKaHHpoBHue [o o,
rrepe3 r{eHTp qxcxa Colrqa.

flpn Ha6ruoAeHErIx [pHMeIIflJIcr aBToMarE3Eporarutui paAr{oMerprr.recxuri KoMrrJreKc,
cocrorquri It3 rrmpoKoloJrocHoro MoAyr-rr-EoHHoro pa[EoMerpa tr cucreMu c6opa n o6pa-
6orxu uu$opuarpu xa 6age unxpo3BM "3lexrpoxuxa [3-28" n [BK-3 [7]. [ax yiry.r-
IUeHE{ pa3perueHurl no aHreHnoltr TeMrreparype [prrMenrJrcr KBa3uxyJrenorl uerog u:ue-
peurr?. Kolrneucaqufl cpeAHero ypoBHq corHerrHoro paAEoE3nyqeHrr{ ocyqecrBrcracb
c IIoMon[Lro ra3opa3pflAHoro reHepaTopa myMa.

Marepual xa6nrogexrol 1987 r. aHaJII{3EpoBaJrcf; [o op[rr,rHaJrr,HbrM 3anxcflM paArro-
ll3JlyqeHrlc. Macc[srr AaHHbIx 1988 r. o6pa6arrrnaJrr.rcL [o [porpaMMaM $ypr,e-axalusa
B BLIqECJIUTeJIbHOM IIeHTpe KAO. flpocrpaHcrBeHHble crIeKTpLI paccqETbrBaJrHcb rro
180 orc.rerau, Yganeuue rpeHAa [poBoAuJrocr no napa6oJrEqecKoMy 3aKoHy. IIo gaHutrr'l
Ha6lrogeurfi 1989 r. xa [BK-3 srr.rucrcn[cb creK'rpbr MotrIHocrr.r $.uyxryar1nfi pac-
rrpeAeJreHwr paAEor{pKocrr no Mero[y 6ucrporo npeo6pasonamu Oypr,e (EfIO), c rrucJroM

orcqeroB n = 5I2, flpeqrapnreJrbHaf, Snarrpaqux AaHHbrx ocytrIecrBJrrrJracr [yreM
npnMoro u o6paruoro EfI@.

B ganrnefiureM rIpoBoAI{JIocb corrocraBJreHtre pac[peAeJreHru pallnor{pKocrn H npocrpaH-
crBeHur,rx cleKTpoB paArrorparyJurUulr c MarHr{ToIpaMMaME, rry6luxyerarnan s SGD [8].

2. Ilpocrpaugrnenurrfi crreKTp paAuorpauyrrfl IIHH

Cxaurr gucra CoaHUa, BLIIroJIHexHrte 13; 14 u 16 uroHc 1987 r., rro3BoJrr{Jrn Br,rrBr{Tr,
Baptraqfiu pacnpeAeJreHr.r{ pa[[or{pKocru Ha BoJrHe 3,3 uu, Koropr,re, no-Br.r[rMoMy,
o6yc.rroueur,I HeoAHopoAHocrflMrr xporuoc$eprr [2], llrcrorpaMMa paccroruuri Mex/Iy
MaKcHMyMaMH B pac[peAeJleHI{I{ paAr.rocpK(}crH rroKa:,aJra xapa*repur[i upocrpaxcrseHHsrri
uacrura6 HeoAHopo[Hoc'reti: 120-150" n 180-240". 3ror rrracurra6 xeogxopogxocreli
coorBel'crBoBafl yrracrKaM AHcKa ColHqa 6es nllgulr.l,Ix lrcreH H rlop. Cpegxee 3Harrexr{e
rIpeBbIIueHr{Il paguorpxocTl{ HaA ypoBHeM cnoxolixoro ConHqa paBHo 0,57o or aHreHxoli
reMneparypt t Ta [9].

3ro'r pesynrta'r no6yqrur Hac K AaJrr,Heriureuy 6onee rrrlareJrr,HoMy r{ccJreAoBaHrlrc
paAIrorpaHyJIfIIIrE Ha BoJIHe 3,3 ur.r Ha ocHoBe crleKTpaJrbHoro aHaJrr{3a Kpr.rBr,rx
pac[peAeJreHrrfi pagnorpxocrn. Ha pnc. I npegcraBJreHa Marnr.rrorpaMMa, rroJryrreHHafl Ha
NSOAGtt Peak, c uanecennoli uloulagxoli cKaHHpoBaHw (17 x 20'). Paruuqa Bo BpeMeHrr
ua6lrcgeunii -9 v yrpa 6rrna y.rreHa. Cnpana orMerreHa rrrKaJra Ao c yxasauneM rrrara rr
Ha[paBJle]t[f, cKaHHpoBanRq. Bcero 6rtlo orueqeuo ll cKaHoI], [o 3aII[cqM Koropbrx
n galrHetTureu 6rralr oIIeHeHbI flpocrparrcrBerrHbre c[eK1pr,r paAr.rorpaHyrrsr\Vru, uro6pa-
x(eHHr,re Ha pHc. 2 (upeuuyulecrBeHHo ceBepHafl uoaycSepa gucxa ColHqa) u pnc. 3
(npeur.lyrqecrBelrHo rox(Haa nonycSepa). 3qecr rro ocr{ a6cqucc orJroxeHa HopMEpoBaHHaq
qacrora N, oupegenfleMafl Al{cKperHocrblo [aHHr,Ix, no ocE opAlrHar - aM[JILrryAa
napuaqnfi npxoctnofi TeMrleparypr,I Coauqa Ha BoJrHe 3,3 uu. AunalrrygHr,re crreKTpr,r
uapnaqrll xpxocruofi TeMneparyprr A7, coAepxar rruKu, Koropr,re coorBercrByror AoMr.r-
HIipyK)IIIITM npocrpaHcrBeHHblM rapMoHr{KaM, BLrpaxeHHbrM B yrJroBbrx cexyHgax. flpu
coBMecTHoM paccMoTpeHutr puc. I u puc. 2, 3 uoxuo BI{Aerr,, qro uau6olee cloxHrgi
c[eKTp IloryceH npr A5 = 4' H A5 = -6', KorIIa JtEHIllI cKaHupoBaHr.rc [poxoAr,rJtrr 11o
yqac'rKy lllcxa ConHqa c BI{AHMLIMIT HeoAHopoAHocrcMu MarHr{'THoro rroar (III xnagpaur) u
c couocraBlrMLlMrr pa3MepaMn. 3anrlcr qe]rrpaJrbHoro cKaHa (45 = 0) TaroKe coAepx(lrr
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pnc. l, ilroulaAKa cKaHHpoBaB[c AucKa C.ornqa, coBMeureHHac c MarHHTorpaMvofi Kitt Pcak (1005.1989 s

l5h53m u1')

Cxauuponaune npoBoAHnocb no C( c rxaroM no 6 (46 = 2). Crpe.nraun noKa3aHbl BaflpaBneHH,l cxattou' Bpevr 6-

7h UT, yrr,osoe pa3perxeHne reJrecKona 40". Ha uarnnrorpaMMe: cBerJlble KotlrypLl 
- 

MarllHTlll,le no.nc N-rto-

nxpHocru, TeMHr,Ie 
- 

MarxltTHbte no.nr S-nolrpuocru

Bapgau5r{.pa[[rof,pKosr6 co cJroxHr,rM crreKTpoM pa)IHorpaHyJIrIqEI{. B npunolrpHr,tx
o6nacrqx nporunrrorcfl B ocHoBHoM rapMoHIIKu 6orl,uero Maclrrra6a. B cnex'rpax paAHo-

rpaHyJrr{r-Er{ BcrpeqarcTc, 6nngxue rro 3HaqeHI{Io [pocl'paHcrBeHHLle rapMoHuKH 218, 153'

tiS u SO;', ABe ;3 Koropr,rx flposBuJll{cb B cpeAHeM c[eKTpe, I'I3o6paxeHHoM B npaBoii

HrDKrrefi qacrg puc. 3. I{i sroro paccMorpeHtrr Mo)KHo cAeJIar}, rIpeABapI{TeJILHI'Ifi BLIBo/l

o ToM, rITo cytrIecTByeT HeKas cpeAHflc IIepEolHrIHocTL B pac[peIeJIeHHI{ HeoAHopoA-

Hocrerl xpoMocsepbr c [posrpaHcrBeHHLIM Macmra6oM 218" n 80". 3ro'r MacIUTa6 Moxer
XapaKTepE3ORaTL pa3MeIIIeHIIe XoJIMOB c IpoTIIBOIOJIOXHLIMIT MaTHITTHLIMI{ noJIflMH'

3. ConosrapIeuHe paAHorpaf, yrlrqHH

co crpyKTypofi uarsHrsrlx nonefi

flocxolr,xy yrJroBoe pa3perueHrre reJrecKo[a cocraBJlqer 40", 'ro o6aeKTaMI'I E3yqeHllfl

MoryT 6rrrr crpyxrypbr paAHorpaHyJrfrlr{u c pa3MepaMII cpaBHI{MbIMH u 6onbuII.lMH 3Toft

Ber;qgHr,r. M6igcnonrcosaru SSO-uarHurorpaMMrr [8], npegcraBrlfltou{Ee co6ofi KoMrbIo-

TepHbIe KapT[,I KpyIIHoMacIIIra6HLIx MaTHIITHLIX floneli Ha Conxqe. 3ru uarxurorpaMMbl

npeAcTaBJrfroT orpyKTypy MarHHTHr,rx nor_eri, c pa3pellleHueu 180", oAHaKo KaqecTBeHHoe

co[ocraBJleHue Bce-TaKrr Mo)KHo cAeJlarb. Conoc, asleHrre cKaHoB JIoKaJILHLIX I{srorIHI{KoB'

pacnoJrararoqExcfl HaA rpyrmaME IIcTeH, c MarH[TOrpaMMaMtr IIOKa3aJIO, rrTO MaKCITMyMtI B

pacnpeAeJreHrrtr paAr{oflpxo"rn B 6orbtrrtrHcrBe cJryyaeB coBrIaAalor c JII{HI'IeI1 I'IHBepcHI{

MarH[THoro [oJrfl. HalplrMep, cKaHr,r yyacrKa AHcKa ConHIIa, BbIrIoJIHeHxrre l2-16 I*lac

1987 r., c rpymrofi rrfreH c[45 [10] cnuAereJILcrBoBaJIE, qro MaKcuMyMbI JIoKanLHoro

ECTOqHUKa COoTBeTcTBOBaJIE KOHTypaM JIHHIII{ pa3IIeJIa ltolCpHocTefi MaIHI{THorO [onf'
o6parnucx K prrc. 4, rAe B BepxHeltr.rasru upeAcTaBJIeH spil""-T SSO-t'larsnrorpaMMll

3a 14,05.88 c 3atrITpIIxoBaHHofi noJlocoll cKaHIIpoBaH:as Ha W-22 pa3MepoM 0,66 x 26''

Ha6nrogerrfl BLIIIoJIHeHrI c pa3HIIIIeIl Bo BpeMeHE oKoJIo 8 'r. KpynHoMacIIITa6Hafl orPyK-
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Prc.4. ConoctaBneHHe paAHorpaHynrllHH Ha BoJrHe 3,3 ux r crPyKTypbl MaDHxIrrx no:Iefi

Bnepxy npeAcraaneH Qparuenr rr3 Marrrurorpauuu (Stanford magnetogram:a 14.05.1988 n. a l8h28m Un
Cnnorurnre lnnulr - 

JIHItrut Marglrrl{oro IoJUI N-noaepuoc, u, rurpuxoBlre IHTIEH - rHlIl,tH Marfirruolo noaq S-no-

n.flpgocrH. Xnpnute ruuuu - JTHHHH HHBepcHH MarHHTIioro trorr 3aurrpHxosaHa. florocxa cKaHHpoBaHHc pa3-

uepou 26 x 0,66". Bpeur cxana l0h02m UT
Bnusy - aunn"o p"groapagynrqHH, coorBercrB)'roulac floroce cKaHHpoBaHIrJt (pa:uepu conueulexur) noc.le

,r"*oru"rorroft Suarrpir4au, exBusaaerrrrrofi npoueAype ".tuctxx" paguouao6paxeuu-c. flo ocu a6cqncc - par-

Meplr B Aorqx paAHyca Coauqa Rq, no ocn opAHHar - aMnJIHTyAa lr3MeHeHrul paAHorPKocrH B 3HaqeHHrx

npmeneuuofi.rprocruofi texnepa'rypu AT, c yrerov KHTI asrernrsl

lra, R

80

- 0,5 Rs 0,5R@

Pnc. 5. To xe, qro lr sa p[c. 4

Brepxy SparueBr H3 MarHrrorpaMuH [SGD] ra 15.05.88 g l7hl8m UT. Buury - lanHcb PaABorpaHynsqnr Ha

noane 3,3 lor, coorBercra)rcula, nuoce cxanuposaxnr (eaurrpnxonaua), sbtnoaHennono B l0h44m UT
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Ta 6 a u q a I

Ilpocrpeuc'neaEue mpuoErxx r xartprure I

Aara fi pocrpancraer+rbre qacrorr,I MaKCHMyltroB, ceK. AynH

14.05.88

15.05.88

16.05.88

17.05.88

256 229

334

332

28t 229

193 155*

185

158

t92 156

I l9*
124

134*

t20
98

110

105*

96*

5t2
458

fI p u u e q a H H e, Al = 44+14 K r Tq n uurepaaae I: 80G-84".

Ta6nsqa 2

IlpocrpucrreunHe rrproBxrsr r xrmeprrne II

flara f[pocrpaHcrae uubre qacrorbr MaKcHMyMoB, ceK. AyrH

14.05.88 8l*
15.05.88

16.05.88 85

17.05.88 82*

64*
7l*
73* 6 64*

50* 48*
50* 43

50* 45* 43 40
M4341

50*

fI p n u e q a H H e. Ay=3)+2,0K s T, auu, epnaae II: 86-28".

Typa MaTHETHOTO [OJrf 3a 3TO BpeMX tr3MerUreTCC He3HaqtrTeJrr,HO, KaK 3TO cJreAyeT r{3
cpaBHeHEc p{Aa exetrHeBHblx ManrETorpaMM, B Hmraneft qacTE pEc. 4 upegcraueHa 3arrucb
paArrorpaHyfifqm, cooTBeTcTByroqaf, noJroce cKaHEpoBaH[fl locJre yAaneH[fl napa6on]r-
rrecKoro TpeHAa. couocrasneHEe o6eHx rracTeft pucyHKa He [aeT Bo3MoxHocTr{ o[pe-
AeJrtrTL, KaKEM SJreMeHTaM MarHtrTOrpaMM COOTBeTCTByToT MaKCEMyMbT r{ Mr{Hr{MyMr,r
B pac[peAeJreHrrrr paAr{orrpKocTrr MexAy 3oHaMtr aKTEBHocTtr. olnaxo B HeKoTopr,rx
cryqaflx Ha6rroAaroTcf E3JroMr,r B paclpeAeJreHrrrr paAEorpaHyJr, coB[a[arculEe c Mo-
MeIITaMH llepeceqeHEfl AIIarpaMMOil HaIpaBJTeHHOCTE TeJreCKOna JIHHrrtr rrHBepCEr{ MaTHET-
Horo noJr-f,. Ha puc. 5 npeqcraaneHbr aHaJrorHrrHafl MarHrrTorpaMMa E crpyKTypa paAEo-
rpaHyJr.f,rErr BAoJTL Jrrilrr{rf cKaHEpoBaHE{ 3a 15.05.88. Xapaxrepxoft oco6eHuosrbro pacflpe-
[ereHEs paA]rorpaHyil flBfi.fleTc . HaJrEqEe [epHoAtrqecKEx crpyKTyp MacmTa6a 60-90",
KOTOpLIe COB[aAarOT C MOMeHTaME, KOrAa AEarpaMMa HaIPaBJTeHHOCTU TeJreCKOrra CKa-

rupyeT rro JTEHEE rrHBepcErr MarHETHoro noJr-fl E'rE 6rngxo oT Hee. Hanprnrep, sTo BEAHo Ha
ytracTKax paclpe[eneHE{ panEorpaHyn, pac[onararctr{rD(c{ Ha paccToflHEE 0,5Ro K 3arraAy

or rIeHTpa (cu. puc. 4) aua paccroflHtrE 0,5Ro x BocroKy or rlerrrpa (cu, puc. 5). ftpocuorp
3anEcerl cKaHoB E MarHr{TorpaMM 3a yKa3aHH6re Bbrrxe flepuoAbr Ha6JrroAerd (necem gHeft)
[o3BoJItrJr o6Hapfxl{Tr, 20 raxux cryrraeB. 3ra oco6eHxocTb paAtrorpaHynfrlu[, [o-BH[r{-
MOMy, He CBJICeTC{ CJyCafiHOfi H CBHIereJrbCTByer O KarreCTBeHHOfi CSCSU pa[UorpaHyJrrl4lrr.r
c HeoAHopoAHocTflMrr xpouo@epu, pacnoJrararcrrlHMHcf, B[oJrb Jrr{Htrtr HHBepcHu MarHtrTHoro
[orc.

C qemrc H3yrreHrrr o6qeri crpyKTypbr paAr{orpanyJrcrgr MaccEBLr AaHHr,rx Ha6rroAeHrd
1988 r. (ogHouepxue cKaHbI qepe3 IIeHTp gncxa) 6ruu nogneprHyrbr crreKrpaJrr,HoMy
aHanu3y. B ra6a. I u 2 npegcraBJreHbr rrpocrpaHcrBeHHble "rapMoH[K[" paAr{orpaHyrcrl[[
AJIfl AByx HHTepBarIoB (I, II): 800-84" u 86-28". flpu BbltlrrcJreHrrr{ cneKrpoB B HHTepBaJre
II gannr,r e crJrax(HBaJrrrcr Quarrpou cKonr,3fl trIero cpegHero,

flpocrpaxcrBeHHlle qacrorll, orMeqenHbre 3Be3AorrKofi, coBrlagarcT c rrlrKaMu B cneKT-
pax Ha pnc.2 H 3 c roqHocrrrc t2".

Hs ra6r[u Mo)KHo Bluerb, tITo cyu{ecrByror pfl[ 6rugxnx [pocrpaHcrBeHHbrx rracror

4,llssecrtf, KAO, rox 87 49



pa[trorpaxyrcqm Ha BoJrHe 3,3 uu KaK B orAenbr{bre ArrE xa6lrcqexml, TaK B B crpyKType
paAEorparyJrflrltrB 1988-1989 rr. Cpegxrr aMrnrryAa rapnaqmi paAuo,rpKocrw. A1 gtrt
6onrfl x trpocrpaxcrBeHHBrx uacnrra6os 512-96" Ha nopcAoK 6olrure cpequeli aMruru-
TyABr BapEaqrfi An AJIg Macrura6on 85-40". Cregyer rrpE3HaTb, qTo 3Aecb BosMoxHo
BJTEf,HEe e$$exra arrreHHoro crrra>KtrB:rHxf; u r-g$ponoro Qumrpa.

4. O6cyxgenre pe3yrrbraroB

Cparxmar paAnorpaHynrqnoHxylo orpyKTypy Ha BoJrHe 2,3 cu [5] u xanrr rr3MepeHnJr
paAtrorpaxylcqm Ha BoJrHe 3,3 uu, Mox(Ho yrBepxAarb, qro EMeer Mecro HaJroxeH[e
naprar@ paArocpxocrn uacuna6a 90--40" Ha BapEarEE 6orrnrero uaurcra6a. 3auermtr,
rrro [paBoMepxocrr, npoBeAeHtrg aHaJloruu o6ycroaneua 6nusoqrrro yrnoBoro pa3perueHuc
paAtrorenecKouos PATAH-600 u W-22xa orm( BoJrHax.

OnpegeneHue cpKocrxElx reMrreparyp paAEorpaHyJU[r{EoHHLrx o6paeorauroi 'rpe6yer
pflA florryqeHrfi o D( pa3Mepax x Qopue [1, 5]. CorracHo HarrrEM tr3MepeuncM cpegHefi
aMlJrrrryAbr rapnaqrfi paAtrocpKocrn (cu. ra6ruqu) xpxocrHafl TeMreparypa pagnorpa-
HyurIEoHHbrx o6paaoraud uacurra6a 90--{0" [oprrAKa 20-40 K, a Ans o6paeoaa-
Hrri uacmra6a 500-100" - 150-200 K. 3rn sHaqeHE{ corracyrorcc c E3MepeHtrfMrr Ha

W-22 B carrruMerpoBoM Auarra3one norH [6].
flpunuuax Bo BHtrMaHEe pe3ynbrarbr, [onyqeHHbre B [5], uoxaro yrBep)xgarr,, rrro

geilctrurenrno cyqecrByer prA HeoAHopoAnocrefi xpouoc$epu co cra6urrnuMr{ npo-
ctI)aHcrBeHHbIME Maclrrra6ar,rr g urrrepBaJre 500---40", KoropBre @xpaHrrror cBor{ pa3MepLr

Ao ypoBrrf, xnrcnefi Kopoxbr. Kpymrouacurra6nrre paAEorpanylcrlroHrrre o6p aronauue
MoryT 6urr cscgarnr c $onosrruu MaTHETHrTM rroJrrMn Comrqa, cpe4rmfi pa3Mep Koropr]rx
Ha nrEporax g = *50o paBeH 400" Il]. Pagnorpanylrsry.fr lracurra6a 100-230" cBfl3aHa,
rro-BrrAEMoMy, c MaTHETHBTMu xoJrMaMu [6]. Ilpocrpancrserurcfr uacurra6 43" ts EHTepBaJra

5H0" rroATBepxAaer paHee nory.reHHrrri pe3yJrr,Tar o cBfl3u paAtrorpanyrcrln[ co
crpyxrypofi xpouoc$epxorl cerKu [3], rle pacrroJrararorcfl ycuJreHHr,re Beprr{KaJrr,Hbre
MarHtrTrlbre rIoJIf, E JroKaJIbHo rroBbrtrreHHble 3xaqeHtrf, TeMrreparyprr. PaguorpaHyrcrlu r

Maclrra6a 9M0", [pocBrcrotrIaccc n6rngu lxsd EHBepcrs MarHETHoro nonx, uo nceri
BepogTHocTtr, cBf3aHa c ycIrJIeHEeM HarIpDKeHHocTE MaTHETHOTO UOIC Ha rpaHHrIaX CqeeK
cyleprpaHyJrsr{uu [12]. flpu erou cyneprparryJrr,r pacrroJroxeHbr BnoJrb :nvtu:at4 rrHBepcr{H
uon-f, 6oree y[opcAoqexHo.

OcnosHbre nrrnoqrr pa6orbr Mo)KHo cSopr'ryr4poBarb cJregylongu o6pasor.a.
1 Kpyrmouacmra6Hax c'rpyKTypa pagnorpaxyncrptr Ha BorrHe 3,3 uu coAepx(ET pcA

cra6uarnrrx rro pa3MepaM o6parorarrd xar s o6nacrcx cuoxofiHoro Corxqa, TaK [r B 3oHax
AKTtrBHOCTE.

2. Pacnpe4eJrexrre paAtrospKocru c rrpocrpaHcrBerHblMtr KBa3EnepEo[utIecKHMIr crpyK-
TypaME B EHTepBaJre 90-60", pacrroJrararctrIuMtrcf; BAoJIL nunrfi EIrBepcEn MarHtrTHoro
rroJrf,, cBugerenbcrByror o HaJrI[rIrr HeognopogHocreri s xpouocQepe, cB{3aHHbrx c ycrrJre-

HEeM MaTHETHOTO rroJr{ B rrpOMe)KyTKaX MeXAy Cy[eprpaHyJIaME.
Anroprr Bbrpaxalor trcKpeHHrcro 6narogapxocrr C.H. Hexaesort 3a Bbrqr{cJreurfl Ha

9BM.
Anperr, 1991 r.
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v[K 523.98

CftEKTPbI MI4JIJIIIMETPOBOTO II3JIYTIEH}Ifl
I,ICTOIIHLIKOB BCIIJIECKOB [I S-KOMIOHEHTA

H.I. MonceeB, H.C. Ilecrepon, [.C. Hnxnrxn

flpu nouoqr 22-uerposoro parororenecKona KAO x:uepeHrr xaparcrepxcrrrxu 57 scnaecxoe paAlloH3nyqeHHe
H HcroqEHKoBs-KoMnoEeHTa, B KoropLlx oHu npou3oruJru, Ha BorHax 13 uu (napauerpul nV) n 8 ml (O. CreneHu
xpyronoft nonrplr3arluE BcnJrecKoB rre npeBbruaeT 35Vo,cne$paabrrr,re HHAeKcbr At=dlnTsldk{ 3aKJrrotleHLr
B npeAenax or -0,5 qo -6,5. Bslflsaeua Koppenclllc tl6 co cnexrpanLxLrM HHAexcoM usroqnsxa S-xoMrrorrerrra c(,s-

Ir c AnHTeJrblrocrrrc Qasr,r HapacraHHc BcnJIecKa, npH 3ToM 6oaee 6stcrpure BcnJrecKH uveror 6oaee Kpyrble
cneKTpBI. OrueqeuHsle csoficrsa BcrIJIecKoB Ha MHJIJIHMeTpoBbIx BoJIHax Moryr 6rt,rr oGrqcHeHbr KaK c noMoulbro
uoqeaefi teruroBblx Heo[IopororbIx HcroqHrrKoB, TaK u BnlcHueu geren.nogofi aMHccHH.

THE MILLIME-TER EMISSION SPECTRA OF OUTBURSTS AND OF LOCAL SOURCES,
by Moiseev 1.G., Nesterov N.5., Nikilin P .5. Characteristics of 57 outbursts and of local sources in which they situated
have been determined at wavelengths 13 mm (parimeters / and !r) and 8 mm (I) using 2}-meter radio telescope
of Crimean Astrophysical Observatory. It is found that circular polarization degree does not exceed 357o, spectral index
at=dlnTbldl$ is distributed in the range from -O,5 to -6,5. The correlations are revealed for a6: with c of parenr
local source and with burst rise time. The shorter is the burst and the faster is its development the steeper is
the ernission spectrum of event, The observed characteristics of bursts may be explained by involving of the models
of strongly in homogeneotrs lhermal (free-free) sources or by composition both of ndnthermal and of thermal radiation.

BepxHxr xpoMoc+epa E HrDKHcc KopoHa aKTr{BHbrx o6racrefi (Ao) xa colxqe, r.e.
cJIOtr, OTKyAa BbIXOIIIT MtrJIJIEMeTpOBOe U3JIyrreHHe, HrparoT BaxHyIo poJrr, IIpIl gHepro-
BbIAeJreHrrE B coJIHeqHEIx Bc[LImKax Il]. Tax KaK KopoHaJrbHbre tracTr.r AO oxagrrsarorcq
IIpO3paqHBIME AJUI BonH MEJIJIEMeTpOBOTo AEa[a3oHa, IIccJIe[OBarue AO I{ BcrrbrrrreK B 3ToM
yqacTKe sJreKTpoMarHETHoro crIeKTI)a, oco6eHHo B coqeTaHEr c E3MepeHtrcME KpyroBori
TIOJUIPU3AIIrIi, AOJDKHO AATE IIEHHbIE CBEAEHtr' O6 O6IAC'IqX 3HEPrOBI,IAEJIEHII'I.

C Qenpanx 1990 r. MLI HaqaJIB oAHoBpeMeHHbre, T.e. coBMerrleuHbre no BpeMeHrr rr no
Ha[paBJIeHIIIo IIpEeMa tr3JIyqeHLIr, Ha6IIoAeHE-s aKTtrBHbIx o6naqreri Ha AByx BoJrHax:
13 uu c perlrcrpallreft napaMerpoB 1 I{ V u 8 rau (ronrxo I). I,Isuepenu{ npoBogrrJrr{cb
c [oMolrlbro Z2-uerpotoro paAtroreJrecKorra Kpr,rMcKori acrpo$H3uqecKorl o6cepBaropur.r.
34ecr usnararorc{ tr o6cyxAalorcc pe3yrETarLr rrepBoro roAa Ha6[roAeHmi C 6eupalr
1990 r. ro-cHBapr, 1991 r.

Annaparypa r{ MeToArrKa f, a6nroAeHHfi

[nx Ha6nrcgeHlrli Ha o6e[x BoJIHax 13 u 8 MM [pHMeHcJrr.rcE MoAyJrrr[.roHHr,re cynep-
rereporeHHble paAHoMerpLI c rryBcrBuTeJrLHocrbro oKoJro 0,2 K npn BpeMeHr{ t{HTerpu-
poBaHIIfl 1 c. PaguoueTpr,r 6brJrH [olKrroqeHr,r K oAHoMy o6uleMy o6ry.raTerro, r{3ro-
ToBneHHoMy Arc BoTHEI 13,5 uu. B pesynrrate AonoJrHETeJrrHLrx rrorepL B sJreMeHTax
BoJIHoBoAHoro rpaKTa, HcfloJrr,3oBaBrrruxcfl Arc [oAKJuorreHlc, rryBcrBuTenbHoc't'L o6oux
paAEoMeTpoB, oTHeceHHafl Ko BxoAy o6rytrarerc, yxyArrrr{Jracb r{ cocraBr{Jra oKono I K.
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Pnc. 1. lloo6paxenrr Coasqa 3.04.1990 n.

cPeFrrnl MoMerrr 6!136m

a - [HTeHcHBHocrb Ha goaHe l3 ux, 6 - a no-
rcpH3oBaHHoM no Kpyry H3nfrenxx Ha l3 uv, L

- reBa.c, R - nparar Kp),roBac noncpu3ar-\H.c,
onrxqecxrfi .nmr 6 Coa mla noxa3a H oKpprorocrblo,
6 - sHTeHcHBHocrb Ha soaue 8 uv. Hrorepvsr
npoBeAenLr HaqHHac c ypoB[.{ 0,5 or ypoanr
cnoxofisoro Coasqa c npon3BoJrbHoft rpagaqueft
Anc nyqrrrero BLrAeJreHHc oco6engocrefi
uro6paxeuufi. OrpesxaMn B npaBoM Hu)rcreM yany
noKa3aHhr Mac[rra6rr xapr

Yruosoe pa3perueHue aHTeHHBT Ha 8 f, 13 uu nprr raKofi cxeMe o6nysextrf, oKa3aJrocb
6nngxsu - oxoJro 2,5'. Brrqenentre flapaMerpa KpyroBofi nonflplt3ar[rr V xa sonne 13 MM

ocyrqecTBnsJrocb c rroMotrIbrc qerBeprbBoJrHoBofi nJracf,trHKtr n sapaAeencKoro MoAyJIr-
Topa. flpocaqnBaxtre cErHaJra tr3 KaHaJra / s xauan V xe npearrrrrarro O,5?o. Yponerr
KpoccrroJrflpE3arlEoHHBlx JIenecTKoB, o6yc.[oBneHrGrx 9JIJIEImTqHOCilbIO rJraBHOrO JrerIeCTKa

AEarpaMMbr HanpaBJreHHocrE paAEoTeJrecKona, He rrpeBbrtrriu l7o, Botee [olpo6Ho anna-
palypa orMcaHa B [2].

Kaxgufi [eHB Ha6nrcAexd HaqEHaJrc{ c [ocrpoextrfl E3o6paxeHlrf, Conuqa H orlpe-

AeJIeHBc Kooplm{ar HaE6onee ruTeHcEbHoro [srorrHrrKa s-KoMrroHer{Ta. Ha puc. I npnne-

AeH [puMep u3o6pax<eHufl Bcero ConHIIa, rloKa3brBaroulero Haruque [crorrHuxoB s-KoMno-

HeHTa Ha ero ABcKe. Ha uso6pax<errEsx B ceBepo-BocToqHofi rracrll o6paqaroT Ha ce6f,
BHEMaHEe Tarc(e Bo3MylIeHES E3OTepM E HaJrEqtre ilOnf,pE3oBaHHorg IIo Kpyry tr3JryqeHHfl
B6ntr3n paAtrontrM6a. flonrpusorarrHblfi no Kpyry KoMloHeHT paclonaraercfl Aaxe BHe

orrTEqecKoro AtrcKa colnqa. otueseHEas oco6eHHocf,b E3o6paxeHEfi cBr3aHa c Bbr-

xoAf,qefi AO. flocne erofi [porle1ypbr aHTeHHa HaBo[EJIacb Ha BLrAeneHHErft trcrocHtrk
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u ocyqecrBJl{Jlocr cJrexeHr{e 3a HErr. BrrxogHrre curuaJrbr Bcex rpex KaHaJIoB IIpe-
o6paeonunaJrrrcb B qn$ponofi KoA It 3arrEcBIBaJII{c}, Ha MarHnrxrrft gNcx c rroMoulbto
E3MeprrerbHo-BsrquclureJrr,Horo KoMrrJreKca WBK-Z ua 6age 3BM CM-4. 9aqrota AI{cKpe-
Trr3argtr nxQopuaquu cocraBJrflJra oKoJro 10 frl g KaHaJre, Ho Anfl yMeHbrxeHrrs o6'reua
uarxnrHofi flaMqru, neo6xoguuortr qrr xpaHeHnc nx$opuaqnn, AaHHbre ycpeJlHruucb
3a trr{TepBaJr BpeMeHE 2,275 c, flapannearHo [Jrfl KorrrpoJrfl crrHaJrbr perr{crpr{poBaJrr{cb
Ha caMorrEcllax.

Pesyrrraru ua6.nrcgeuufi n o6pa6orxa

Bcero sa 51 gexr xa6rrogexd B TeqeHtre roAa HaMu 6ruo uporeAeuo 137.racon
cJrexeHr{{ ga AO. 3a ero BpeMrr 6rrno saperucrpupoBaHo 57 sc[recxoB, orrrerJrr,rBo Bbr-
paxenHblx Ha o6eux BoJrHax. Kax u Ha BoJIHax caHTr{MerpoBoro [ua[a3oHa, Bc[JIecKu
r{MeJrH pasuoo6parHlle xapaKTeplrcrl{Kl{, orMerraBrrruecc paHLrue, Harrpr{Mep s [3, 4]. Ha
puc. 2 nptrBeAeH [pHMep EMnyJrr,cHoro co6rrrxc c AJrr{TeJrLHocrr,ro HapacraHuc curHara /,

oT HaqaJra BclJrecKa Ao ero MaKcr.rMyMa B HecKoJrr,Ko ceKyHA rr c [ocJreAyrculHM yMeHr,-
IIIeHtreM MOtrIHOCTtr E3JryrIeHE{ AO nepBOHaqaJrbHOrO ypOBHC B TerreHr{e HeCKOJTT,K}rX MrrHyT.
Ha puc. 3 uoxagax rrregnenru,ui BcuJIecK c [JIETeJrbHocuro $asrr rroAaeMa B HecKoJIr,Ko
MEIIyT II nOCJIeAyIOtrII{M IIaAeHEeM EIITeHCIIBHOCTR B TeqeHUe HeCKOJTLKT,TX AeCCTKOB MHHyT.
3na.rnremxoe qucJro xa6nrcqanuruxcfl HaME co6rrrld [peAqraBJurno co6ort xou6ranaqnu u:
rloKa3aHHbrx Ha puc, 2 u 3: sna.raJle rrponcxoAuJr EMrryJrr,cHrui nculecx, nogo6Hrrrl no-
Ka3aHHoMy Ha puc. 2,zarex cJreAoBaJIa 6onee grnrelrnae $asa, aHaror[qHac co6rrr[]o
Ha puc. 3. Anc E3ytIeHIr.s crarncruqecxux csoric'rs BcrIJIecKoB Ha MnJrJrrrMerpoBlrx BoJrHax
MbI o[peAeJIIrJII{ HeKoropble napaMerprr r{ ux r{crotrur{KoB S-rounonenra, B KoropLrx oHrr
r4)oE3OIIUIL

B ta6a. I nprreqeuu xapaKTepucrl{Ktr LIcrorrHHKoB s-KoM[oHeHTa, B KoropLrx Ha6lro-
AaJrEcb BcrIJIecKIr. Oxu onpe4eJlflJllrcr rro cKaHaM, cAeJraHHBrM rrepe3 MaKcHMyMLT rrc'rorl-
HI{KoB B MoMeITTLT, KorAa I{crorruuxu 6rrnu s cnoxofixoil cocrocHEr.r. B l-ri xononKe yKa-
3aHbI IaHLI a $opuate roA.Mecrrq.qrrcJro; Bo z-fi 

- 
cpegHmi MoMerrr BpeMeHH ua6lrogenu.n

S-xorruoxeu'ra; u 3-5-fi KorroHKax [ocJregoBareJrbHo 
- 

a]rreHHbre reMfleparypr,r rrcrorr-
HrrKoBr*uri"r"x1(f(13)) uy(y(13)) Ha BoJrHax 13 u8 rur,.r (f(8)); s6-rl-creneHr, rrorr{-

20 2t 28 uut

Pxc. 2. flpnrep uMnynLcnono Bcnrecxa c HaqaJroM orcqera BpeMeH[ , uouesr th36m UT 3.04.199o r,
4-Kauar/8ux;6-xaHal/13rr,or; 6-KaHaJIV13uu.Beprnxa.nsurruuorpe3KaMnnoKa3aHbrvacurra6r,r
3aIIJ{C?I

Pxc. 3. flprnrep AJrHTeJrLEoro BcnrecKa:a 23.05,1990 r. c HaqaroM MaccHBoB n 8h46m32s

O6ornaqexxc re xe, qro tuaptc.2
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Ta6rnua I

fiara Moverr UK 7(13),K v(13), K /(8), K p,7o &s B, lc L,"puA b,"pun

90.03.28

90.03.30

90.03,30
90.04,03

90.04.03
90.04.04
90.05.22

90.05.22
90.05.23

90.05.23

90,05,24
90.05.u
90.05.25
90.05.25

90.05.25
90.05.26

90.09.01

90.12:26
91.01.06
9 t.01.08
91.01.08
91.01.10
9 1.0 1.10

91.01.16
91.01.17
91.01.18
91.01.19
9r.01.21
9r.0r.22
9t,01.24
9L01.28

shrd"
722

t2?5
532

l0,lO
64

10,10

t220
605

13 30

tt 32

t3&
853

l0 05

ll 13

t2 l0
ll50
ll 15

l0 30

938
l0 40
1l 15

ll 15

833
ll 06

925
810

1222
748
7A

t3 24

7520

4400

4z.0
2500
3000

2670
6640

9700
5m0
6600

7630
8000
4760
4450
1800

7000
6480
7880
3570
5450
5590
6880
6880
3.100

3600
5300
4760
6100
8500

9000
9000

-184
156

-l 35

37

45

70
1285

890

265

-300
-390
J7L
-265

-317
-50

-130
-400
-160

80
140

140

ll0
-265

153

t46
-250
-1 85

260
355

330

455

nt3
1200

850
900

1080

940
1900

2266

842
32c0
1960

1350

500
790
400

2570
1980

3080
530

2200
1750

2t60
2t60
I 140

I 100

206,0

1700

t420
2320
2870
2220

97

ll0
90
60
80

100

600
250

118

240
nn
2N

98

160

70
80

2X
85

458
l15
90
55

r40
180

135

2n
r20
115

ll0
130

140

-25 -2,0
3,6 -2,6

-32 -32
1,5 -2,0
1,5 -32
2,6 -2,1
19,0 -25
9,2 -29
5,3 *35

45 -15
45 -2:t
-9,1 -35
-55 4,s
:l,o -35
-2,5 -3,0
-2,0 -2,0
-6,0 -2,3
-2,0 -1,9
2,2 -3,8
2,6 -1,8
2,5 -2,3
1,6 -2,3

-4,0 -2,3
5,0 -22
4,0 -24

4,8 -1,9
-3,0 -2,0
4,2 -29
4,2 -3,0
3,7 -2,3
5,0 -2,3

-63 -18
-7t -21
-7t -21
v20
34 23

28 16

-47 35

-48 33

-55 32

-55 32

-:11 -r7
-73 -t't
-79 -16
-79 -16
64 22
65 22

-35 18

22 -24
-6 -12
-57 -t4
-60 -r4
52 14

52 t4
-22 17

45 r7

-13 -14
-23 -t3
67 -16
75 -16
54 -9
48 -13

Ta 6 n n q a 2

Aara Haqa;ro
BCIUICCKA

uT

tic 7{13), K v(13), K 7(8), K p,7o u.b B, lc L,
IP A

b,
rPaA

I 2 3 4 5 6 7 8 9 l0 ll

90.03.28 th 45m
847
849
857
934
939
943
949

l0 03

90.03.30 6 28
ll 56

90.04,03 5 45

931
l0 00
l0 04

54

40 7230 <{30 1900

60 3690 -2t9 990

90 9A 25 436

90 320 20 140

180 643 29 212

30 t446 -l3l 283
60 804 -97 140

40 1285 -19 354
180 964 34 213
I0 8500 -1000 430

6 9000 -538 857

360 370 r7 225
15 54m -rc7 1090

30 l7m -35 330

r20 555 23 400

<-8.,7

-6,0
2,5

6,0
+45

-9,0
-12,0
-lJ

15

-t2,5
-.6,0
5,0

-3,1
:29

4,0

-2J >260

-2,6 180

-1,3 r50

-1,5 297

-22 162

-3,3 220

-35 n2
-2,5 45

-2,O 93

-58 160

4J loo
-1,0 450

-42 80

-3,3 50
4:t 450

43 -18
-61 -18
43 -18
41 -18
-45 -18
-{5 -18
-65 -18
-{5 -18
-{5 -18
-7t -21
-]t -21
34 20
34 23

34 23

34 23



Ta 6.n rqa 2 (or<onrarue)

I 2 3 4 5 6 7 8 9 l0 ll

90.04.04 7h 42^
90.05.21 6 50
90,05,22 ll ,10

ll 5l
13 08

90.05.23 6 32

640
641
643
646
658
710
E50

90,05.u tt 43
tt 49
t2w
14 0l

90.05.25 tt 32

90.05.?t tt 52
90.09.01 ll 06

ll l5
90.r2.Ni tt 20
91.01.06 9 50
91.01.08 to u2
91.01.08 ll l8

tt 2t
91.01.10 9 50
91.01.16 8 53
91.01.17 n n

t2 32
91.01.18 d ts
91.01.19 9 v2
91.0t.2t il t2
91.01.21 il 52

t2 30

9t.o1.22 ll 55

9r.0t.24 9 05
909

91.01.28 t2 40
t2 52
t2 54
13 05

540 1090

30 5625
t20 322m
230 3643
22 t420
30 625

15 4870
20 1500

30 3000
t20 610
15 25ffi
20 3000

1500 30m0
30 7360

240 1630

60 2450
180 1460

450 850
r50 750
30 5830

300 t557
1080 14630

300 970
600 1550

60 5100
780 9730
1200 2100

40 140
30 400
90 400

600 2650
30 900

300 l7m
720 2570
600 2380
15 3600
40 65m
90 1250

480 t320
15 6550
60 1320

300 1300

30 395

>300 1230
>2m 6560

724 72t
440 100

t52 80

910 480
190 185

640 150

90 t20
300 140

1000 130

-l2lo 11200

-1170 600
163 603
763 450
145 603

-98 320

-86 357

-1557 378

-138 525

-650 5950

-80 2N
48 560

-9m 480
125 39m
80 1370

100 140

80 150

30 2N
-2N ll,l0
-2fi 154

t20 600
155 1070

ll0 800
292 250
925 1540

75 390
265 500

2230 1160

185 325
93 360

-:2,0 lld
-3,0 > 96
12 >150
:32 553

-5,3 460
4,t 463

45 318
42 245
{,0 277

-32 370

-5,0 190

{,0 430

-2,0 153

-5,0 250
:2,0 390

-3A 720

-1,8 437

-2,0 447

-15 593

-5,4 3E0

-22 320

-1,8 155

-32 2N
-29 r20
-29 480

-1,8 60
4,9 330

-tJ 1300

-29 860

-lA 42O

-t:t 420

-35 650

-2,8 270

-1,8 270
.-22 l6s
-5,3 t20
-2,9 380
-2,3 206

-r3 810

-35 780
-2,8 400

-2,6 2t5

28 15

-37 35

47 35

47 35

-48 33

-55 32

-55 32

-55 32

-55 32

-55 32

-55 32

-55 32
42 -16
-:73 -17
-73 -17
-:73 -17
-:t3 -17
64 22
65 22

-35 l8
-35 18

22 -24
-56 -t2
-57 -t4
-60 -t4
-60 -14
52 14

-22 r7
45 t7
45 t7
-13 -14
-23 -13
67 -16
67 -16
67 -16
75 -16
54 -9
54 -9
48 -13
48 -13
48 -13
48 -13

2,8

>-4,0
x,0
22,3
31,0
24,O

8,5

13,0

2t,0
15,0

12,0

33,0

-4,1
-15,8
-10,0
-31,0

-9,9
-l1,0
-l 1,0

-26,0

-8,8
4,5
-8,0

3,0

-t7,6
1,3

3,8

30,0
20,0

75

-9,0
-:29,0

7,O

5,0
4,5

8,0
14,0

6,0
20,o
34,0
l l,0

7,0

pu3arlntr p =V(13)lT(13); r 7-fi cuexrparrbHbrft EHAeKc u = dlnTldlnl,, rge dlnT =
= ln(T(8)lT( l3)), a dlnl'" = ln(13,5/8,15); a S-ri 

- 
npoeKrlEr BeKropa HauprxeHgocrtr

MarHI{THOro nOrC Ha JryC apeHEC, PaCCqnTaHHa' rro cTeneHrr nor_cpE3atEE rI CrreKTpaJrbHoMy
IIHAeKcy r.r3 coorHoruenus B. lcosBl = l07lpl(a.I)l t5l; s 9-rl u l0-fi npuregeHu
renEoKoopAl{Harbl: AoJlrora or qeHTpanbHoro Mepngwawa L tr nrqpora b 

- 
To{Kll, sa

roropoli ocyqecTBJtfJlocb cJIexeHEe AJI{ perEcTpar[g:I{ BCIUIeSKOB.
B ta6l. 2 gar.rr aHaJIorEqHLIe [apaMerpBr 3apernfiprpoBaHHErx BcrurecKoB. Osa ouu-

qaercc s ra6r. I ter.r, q'ro s Herl n l-fi rorouKe [pEBeAeHbr MoMelrrr,r HagaJIa co6urrd u
go6anleHa 2-c xoloHKa co BpeMeHeM HapasraHrxr or HaqaJra co6rrru.s Ao ero MaRcEMyMa ,,.
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Anrexrrre reM[eparyprr ot S-xounoxerrra f, or trcroqruKoB Bc[JrecKoB s ra6r I u2
ottpegenf;nf,cb KaK rIpeBBIIrIeIrEe HaA ypoBHeM "nerosr,ryqeuuoro" Colmqa E MaKcrrMyMa
BclJrecxa HaA rIpeABcIuecKoBBrM ypoBHeM coorBerqrBeruro. Oxs xaln6poranucb rro cm-
Ha-Iry or HeBo3MyqeHIIoro Conmla. flpu xa.nu6posxe 6rrro 4pnrrsro, sro auTexrrre reMrre-
parypbl m Corxqa ra o6em BoJrHax paBHBr f,pKosurrrM, KoropBre cocf,aBJrflror 9 . 103 K
na 13 uur8.103 K xa 8 rru. OrpmlareJrBxrre sxatreHtrr [apaMerpa V(13) n creneHrr
troJrf,pusarpr p cq)TBercryrot nesoft xpyrorofi [oncpu3aqEr. OrpmlareJrrHrre 3xaqextrff
reJIEoAoJInorrI f, reJIEorIIEporrI o6o3Hasaror 3arraArryrc tr rcxrryrc nonycQeprr Conuqa
cooTBercrBerxo. flpuaenerlHEre mJrEoKoopAf,HaTbr 4arcr QaxruvecxE rroJroxeHBe MaKcE-
IrtyMoB f,cf,orIHEKOS,s-XOl,fiIOHeIrTa.

B rrrpaxenre, f,g roroporo olpe[enflJracB rra[poKexHocrB Marrmrxoro fioJr.f,, MBr rro[-
craBJrurE cleKrpaJrrxbrfi nrqexc rro arrrerrHofi reuueparype, xorf, B Hero xeo6xognuo
rIolcraBJIflTB f,H4exc rro ffpKosrl{ofi reuneparype. 3gecr f,crroJrr3oBaJrocE To o6croc-
TeJIBsrBo, qro yrnoBoe pa3pellrexne pa4uorenecKola Ha 8 r 13 uu 6rrno rtpaxrtrqecxrr
oAEHaKoBrrM, cJre4oBareJrrxo, xoeQSf,rIEeHTBr npo[oprlf,orr:urrxocru Mexgy rpKocrHbrMlr
f, aIrreII[LIME TeMrreparypaMf, Aonxxbr 6rrrr ogxxaxoBrrMr ra o6eux BoJrHax, qro
Aoxa3rrBaer rrpaBoMepxocrs cgenannofi 3aMeHLI.

Ifexoroprre xoppqrrfl{mr Me:rqy napaMerpaurr BcrrnecKoB

II I|CTOqEIIXOB S.XOMNOf, Ef, TA

flaxHrre o6 ucrocruKax s-KoMnoHeHTa E BcrrJrecKoB, npEBeAeHHbre s ra6r. I u 2, r,c-
rroJrb3oBaJrtrcb HaMtr Afl.fl rIoucKa crarncr[qecrrn csxgefi Mextry orAeJrr,Hr,rMr{ [apaMerpaMu.

Cnexrpanuue EHAeKcbr BcrrJrecKoB 3aKJrK)rreHLr B rrHTepBane or -6,5 go -0,5 ll pac-
[pe[eneubr Herrpepr,rBno B eroM Anarra3oHe, KaK oro cne[yer n3 puc, 4, nocrpoeHHoro rro
AaHHbIM ra6* 2, Crenexr rroJrflpE3ar{EE D( E3JryceHE He rrpeBbrruaer 357o, a rucrorpaMMa
(crenenr flonf,pu3arlurr - 

qucJro rcurecxor) Ha prc, 5 toxe He Aaer ocxonaHurl grx
pa3AeneHtrfl f,x Ha KaKre-rr6o rpynnrr. 3ror BBTBoA o6 orparmvexHoc"E p, oregyroqrd ur
ra6lr., 2 f, pf,c. 5, orxocurcr roJrbKo K crelexr rloJrflpf,3allEE B MaKcIrMyMe BcrIJrecKoB.
flocroruxy Bo3Mo)KHa 3aBucuMocrbp or $aur BcrurecKa (cu., nanpxuep, [6]), xeo6xogmro

AOTIOnHtrTeJIbHOe paCCMOTpeHEe 9TOrO BOIIpOCa,

PacnpegeneHEe saperrcrpEpoBaHHrrx BclJrecxoB no reJruo[onroraM cBEAereJrLc'TByer
o aogMoxctoft Ha[paBJreHHocrE E( tr3Jrytrexrfl Ha MEJrJrEMerpoBbIx BoJIHax: 6onee nonosrril,r
Ex rrpExoAuTcf, Ha Aonrorrr -60t15o (rauagnax nolycQepa). Beporrxoctb perucrparpu
BCTIJIecXa B orrpeAeJreHHoM [oJrroTHoM trHTepBane IIp.trMo rrpoloprlEoHaJrLHa BpeMeHLr

xa6nrogermr B groM Auarra3oHe AoJrror. Ha puc. 6 uoxasaxo paclpeAeneHue cacrorbl

40
-7,0 -6,0 -t,0 -lt0 ',tr0 -2,0 -tio 40

d0
240 ,40 t1,tl

Prc. 4. Iuctorpar,nra: trHoro Bc[recroB /V - cnexrpaaunul ulqexc o6

Prc 5. IxcrorpaMMa: qfic,to Bcrl,necrot N - crerlenb rloJttprcaqm{ P

lt
15,0

/40

10
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fu,% d.b
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wcro co6urroi, a t - 
BpeM-s cJIexeHHr 3a aKTITBHLIMU o6racrcun

B paccMarpmaeuouT'-u AonrorHoM trrfl'epBaJre, peaJIE3oBaHHoe HaMH 3a roA xa6arcAeHIul.
Ha Heu roxe orqerJrrrBo BbrgeJrqercfl MaKcrrMyM Ha AoJlrorax -60t15o. HanpanreHHocrr
rr3JryqeHEff BCrUrecKoB B CaHTEMeTpOBOM E, BO3MO)KHO, B MEJIIEMeTpOBOM ErraIra3OHaX BOJIH

tr3BecrHa qarxo [7]. ,[ru nogrrepxneHrur peaJrbHocru eroro effieKTa Ha MHJrrrHMerpoBtrx
BoJrHax, paBHo KaK E Arc ero olpoBepxeHtrr, neo6xoguua 66rrurac nu6opra co6rtrufi,
qeM paccMarpEBaroqaccrr 3Aecb. Heo6xoguu raKxe yqer coKpaqen[fl MacIUTa6a npu
yAaJIeHtrE or IIeHTpa coJlxegHoro AEcKa: na 6onrnrrx [oJlrorax guarpalruorl xa-
rrpaBJIeHHocrE aHTeHHr,r [epeKpbrBaercc 6orruas rrJlotr{agl AO, uoetouy BepofrHocrl
PCTBCTPAI{TE BCTUICCKOB, OCO6CT*TO B ITPOTDKEHHI,TX AO, NOBI,IIIAETC'I,

CnextpalruHe BH,qeKcbI BcrltlecKoB s ra6n. 2 qraruqracecKf, 3aBEcflT or cleKTpaJIbHbIx
trHAeKcoB EcrorrHtrKoB S-xouuoxeHTa, B KoropoM oHtr [poE3oIuJIE (ra6.n. l). 3ra
3aBrrctrMocrb rrJrJrrocrprrpyercfl Ha prc. 7, Hecuorps ua 6onrutoltr par6poc AaHHbIx Ha

AEarpaMMe, BEAHo, qTO MeX([y CIICKTpanLHLIME f,HAeKCaME Bc[JIecKoB 06 [I cneKT-
paJIbHBIME trHAeKcaMrr EcroqHtrKoB S-xowtouegra o,s trMeercfl rrHefixac 3aBl{cnMocrb Btrna

cra = -0,03(10,69) + 1,13(0,26)o". KoaS0urpeHrbr B 3roM coorHorrreHtrtr xafigeHrr uero-
AoM HarMeHbutrx KBaAparoB, B cro6xax nocre xoe$$uquerrron yKa3aHbI ux cpegue-
KBaAparHHr,re onrr6xg.

P[c. 8 noxagr,rBaer, .rto resofi noJrrpE3ar{rr .t-KoMrIoHeHTa B [oAaBJlrlouleu 6orruruu-
crBe cJryqaeB coorBercrBoBaJra JIeBaf [or-rlpn3ar{Ec BcrrJrecKoB r xao6opor, ecJIIr I{crorIHI{K
S-xounoueura 6ur norupE3oBaH rro [paBoMy Kpyry, To E BcrurecKE B HeM HMeJIIT raxofi x<e

3HaK rroJrrrpn3arlnu. flpu xe6omrrrEx 3HaceHEAx p- y,S-KoM[oHeHTa 3HaK rtorcpu3al{l,tlt
BcIrJIecKa uor 6rrrr, E rrporEBotroJloxxblM.

I{xT epecxa cBrI3b Mexqy BpeMeHeM HapacTaHl{fl BcIUIecKa /;, o[pe[eJrf;eMllM KaK HH'fep-

BaJI BpeMeHIr or Hacala co6uru.fl Ao ero MaKctrMyMa, E ero crIeKrpaJIbHbIM EH[eKcoM cL6.

Kax c.negyer u3 puc. 9, qeu Kopoqe Bc[JIecK, teu 6onee xpyroft teuueparypxrtttr
crreKTp ero u3ryrreHtr, Mextry 13 n 8 uu. Kpunar Ha plrc, 9, nponegexHafl MeroAoM
HauMeHbrlrtrx KBaApaToB, o3H4SaeT CTaTTTCT[qeCKyIO CBC3b MeXAy 9TI{MIr napaMeTpaMl
B Btrne oa = -8,84(l:0,77) + 5,56(0,96)lo9/; - l,l0(0,M)log2t;. 14 cnota M[,I BI{AHM, r{ro

co6rrrn-f, co crreKTpaJrr,HbrMtr EHAeKcaME BrrJrorL [o -6 AosolLHo xopouo coorBercrBylor
yxasarnroft $yru<rponaltHofi sasucruocru. 3ro cBrrgereJlrcrByer o soslrtor(Hofi rr'uexTurr-

HogrE MexaHE3MoB E3ryqeu[c BcrurecKoB c a = 2, TEITUqHLIM AJI.[ onrlrqecKlr roHKHx
oAHopoAHbrx trcroqHtrKoB c ropMo3Hbru (cno6ogno-cno6ogurre nepexogu) rl3ryqeHlreM,
u co6rrrd c cx, = -6. Ha puc. l0 uro6paxeHa 3aBuctrMocrr crleKTpaJlbHoro EH[eKca c[6

or rrapaMerpa log(I(13)lt;), *nnotrIerocc norapu$uou cpegHefi cKopocrl{ Bo3pac-

Ta:rrvfr MonlHocrrr E3JryqeHEff BcrurecKoB. 3gecr, aanncgMocrr 6nugra x luxefinoft B BRAe

o = -0,83(0,23) - L,32(0,13)log(f(I3))/r;). Ilogo6xue coorHotrrexnc cyqecrBylor E MexAy

crreKTpanbHbrM rrHAeKcoM u,b E aHaJror[qHbrMH rrapaMe'rpaMl{ BcIUIecKOT Ha SOrUc 8 I{U,

O6c5argeuxe pe3yJrbraroB

B npegrrqyqeM pa3AeJIe M[,I oilepupoBaJlu c aHTeHHbIME TeMleparypaun 7", Koroplle
u3Mepflrorc{ HerrocpeAcrBeHHo B rrpoqecce Ha6rroqend. [nx oupegeJreHEs f;pKocrnblx
TeMrreparyp trcrorrnxKoB BcmecKoB xeo6xoguuu cBe[eHEr{ o6 ux yrnorblx pa3Mepax,

KoroptrMu Mbr He pacflonaraeM. Moxano orlenr{Tb 3HaqeHEJI ffpKocrHblx teuneparyp T, no

nopcAKy BeJrI{rII{HBr, ecJrE CqETaTb, qTO pa3Mepbl BCIInecKoB cooTBeTcTByrcT flollepeqHoMy
ceqeHrrro MarHr{THbrx [ereJrb, B KoropBrx oxx pa3BnBarctcx. flpn xapaKTepHoM AraMerpe
[ereJrb -109 cu gtt 22-uerpoBoro paluoreJrecKoua AoJr)ICIo BbIrIoJIrIf,TLcc coorHoureHlre
T, =20O.7". 3navexns.T(13) s ra6rt. 2 xe npenrrtrIaloT =3.loa K, clegorarerllxo,
?" < 6 . 105 K. Ha sonHe 8 uu guaqeruln 7, upuuepHo B TpE pa3a MeHLIxe. Orrruqecxac
ToJruIa TaKtrx HcTosHtrKoB [oJIxHa 6rrrr oxo.rto 0,2 n 0,08 Ha BoJIHax 13 n 8 MM co-
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oTBercrBeHHo, ecJl[ f,x gneKTIx)HHaf, TeMrreparypa T"= 3 . 107 K. Ec.rru pa3Mepbr Esroq-

HEKoB BcIUIecKoB 6onrure trptrHfroro HaME 3HaqeHE , To trx flpKocrHrle reMrleparypbr
f, onrurrecKtre roJrtrIE yMeHrmarcTcf,. CneAoBareJrBHo, rIpEBe[eHHafl 3[ecb orIeHKa He

rrporxBopeqtrT MoAenE TopMo3Horo (cno6ogno-cro6ogxrre nepexogrr) paAEotr3ryqeHrfl
oIITtrTIeCKE TOHKOI1O trCloEflil(a BCIIJIeCKa.

Jlunefixrre pa3Meprr 109 cu, nptrHflTrle BLrlIe [JIg trcroqluKoB BcIUIecKoB, coorBer-
crByror c,pegxeMy pa3Mepy rrflTex. flonepe.uue pa3Mepbl MarHtrTrIbIx rlereJlb B aKTtrBI{bIx

o6.nactrx Ha [opf,Aor( Menbtrre, rrooroMy 3HaqeHE T, nonyverurble BBItrIe, Bo3pacryr Ha

ABa rropf,AKa tr oosraBf,T = 5. 10s K. Bo BcflKoM crryqae KoporKoe E Motr+Ioe co6rrtue
22uas 1990r. s 11h40. UT (cu. radt.2) AonxHo 6rrno npousofirn s xe6olrurofi uo
pa3MepaM o6nacnu. Taxyro reMneparypy trcrorrxtrKoB BcrrJrecKoB yxe rpyAHo o6trourrr n
paMKax ropMogrloro Mexalrf,3Ma, f, Bo3HEKaer xeo6xoguuocrb rlptrBJreKarb HererIJroBBIe

npoqeccBl f,3JryrleHEf, .

Csssr Mextry napaMerpaMu axrmHbrx o6.tacrefi tr xapaKTeptrcfuKaMtr BcrulecKoB, rlpo-
Ennrocf,pf,poBaxuafl Ha prc. 7 n8, cBtr[ererbcrByer o roM, qro napaMerprr BcrIJIecKoB

B 3uaqf,TerBxofi creuexr rIpeAorIpeAeJIeHbI crpyxrypofi AO, a He roJIBKo [poqeccoM,
xoropufi mr urm{rrEpyer. Boguo:rcraf, HalpaBJrexxocrb tr3nyqeurs BcIUIecKoB (cu. plrc. 6)
B coqerantrtr c 3aBEcrMocrbro gxaxa lronrpf,3arluE tr3nyqeHuf, AO n caMtrx BcnJIecKoB

or [onrorbr t8-10] rrpmolsr K TaKorr{y xe BbrBo[y. Heo6xogmtro orMerETB,.rto co6rrrlrc
c nan6onee KpyrbrMtr TeMueparypxbrMr crreKq)aur (cr = 4+-6) na6nrogarucr HaME Ha

rerrf,oAonrorax funBlre 40o or rleHTpanBHoro MepBAEaHa.
3na.rnrenrnrre rpyAHogrr rlpeAcraBJlger o6gscxeHre crIeKTpoB tr3ryqeHtrfl BcrIJrccKoB

co cneKTpiUIbHErME EH[eKcaMtr ct6, TIptrHEMOIOqtrME 3HaqeHtrff BrrJrOTb AO -6, B paMKax

TerIJIoBoro ropMo3Horo Mexaxtr3Ma. Overugno, qro rlprl 0,,t= -2 o6nasrr Bc[JrecKa Mox(er
6rrtr ormrsecKr ToHKEM oAHopoAHbrM TeruroBblM IIcrorrHEKoM c T" o J. 107 K, o6paroran-
rurMcf, B pe3ynbrare MeAneHHoro [porpeBa aepxxefi xpouocQeprr s axtloxofi o6ractu,
HaqptrMep, nororoM gxeprf,rrrrrrx oneKq)oHoB. Orxnoxensx o6 or 3HotleHur -2 uoryr 6rtrr
cBf,gaxbr c HeoAHopoAHosrblo EcrortrIf,Ka, Bo3xuKarotrIefi nog Aefictsueu ygapxofi rI TerIJro-

rofi tolx, o6pasyronpxctf, B pe3ynBTare rerrJroBoro B[rpbIBa n xpouoc$epe. CyuleoreHnori
oco6exnocrrrc [poqecca HarpeBa xpouocQeprr gJIeKTpoHHbrM rroroKoM corJlacHo, Ha-
rrpnrrep, [, 11] rrnrercr [orBJreHEe r o6racru ropxvefi tr orrrtrtlecxtr npospauxofi AJII BoJIH

)" = 1 cu IIJIa3Mbr xoxgeucat@ c rrJrorHocrbro N" = l0l3 cM-3, fkaguetnras qacrora rarorl
KoH[eHcarIEE cocraBJrf,er oroJro 30 Ifit, T.e. [orra1aer B AEala3oH HaIIIEX rracror.
I,Ig aranrga paAf,of,3nyqeHnf, cJro, rrJra3MBr s6rugu ee JlexrMloposcrofi vacroru [l2]
cneAyeT, rITo B [pBHIEIIe B gToM cflyqae cIIeKrpanBIIbIe EHAeKCEI 06 Mor]T npIIHIIMaTL

3HaqeHEff, npuBeAenl{bre r ra6r. 2, Puo9 u 10 noKa3brBaror, 9To fiar6oJlbtrrrle no a6co-
lrorxofi BeJrrrrtrHe crreKq)aJrrxrre mr[excbr (-4+-6) na6rrogarorcfl y BcIUIecKoB KoporKtlx, c
6olrnrofi cxoposrrrc Bospacraxnf, TeMfleparyprr. CregorateJlrxo, Mo)KHo cAenarB BbIBoA,

sro Hau6onee HeolHopo1HBre EcrorrHtrKr BcrurecKor o6pasyrcrcr nptr KoporKoM tr MoIrFoM
HarpeBe xpouocQeprr. O6rr.rxbre 'heflroBble" cFeKTpBI (ao- 4) Ir, 3HaqET, 6onee oAHo-

poAHBre o6nacrr E3nyqeHuf, Qopunpyrctcf, rIpE MeAJIeHHoM unr cna6ou HarpeBe,
lportrBorroJro)KHo roMy, qro 6rrro flonyrreHo s [lU s pe3ynbrare qtrcJleHHoro MoAeJIH-
poBaHE Bcnbrrletrxono flpoqeoca pa3orpeBa xpouocQepu.

C gpyroil cf,oporrBr, o6pasonaxre xpyrrrx crreKrpoB Ha MunntrMerpoBblx BoJrHax Moxer
6srrr o6rrcrrexo c rroMotrIrro Apyrn( MexaHE3MoB E3rryqexux. Hanpuuep, s [3] yrsepx-
Aaercx, qro rf,pocnxxporpoxxoe tr3nyuextre rura3Mbr c T"= 5. 107 K B MarHurHoM uone b =
= 550 Ic,6nngxou K Torr{y, qro lloJryrliulocb y Hac E3 rloJrf,ptr3alFoHl{blx nsuepemlfi, Moxer
o6ecnewrr na6nrogaeurre rroroKtr MEKpoBonHoBoro f,3Jrfrerruff BcrulecKor, Cuexrparumrfi
uHfiexc no noroxy B paccMaryEBaeMoM HaME Atrarra3oHe BoJIH Moxer AosrrrrarL -8 (-10 no
TeMrreparype). Cnoxexue raKoro tr3nyrreHtrr c re[JroBErM r pasnu.nrofi npouopqrrn Moxer
AarB RecB xa6mo4arndsf, HaMtr AIIana3oH crIeKTpaJIbIrBIx EHAeKcoB.

B saKnroqeHue 3aMerEM, rrro pacller MarHETHoro rloJrf, rlo Qopr'ryre ng [5], c[paBeAJI]rB,
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no-BE[uMoMy,rrpE. a.6u1-2,t.e.Iffr Bc[necKoB rrpoAon)ureJrBrrLrx EJrtr q MaJrofi cKopocTbro
HapacraHEfl [oroKa. B ocranrxrrx cJryrrarx ueo6xoguuu ApyrEe MeroABI orrpeAeneHEff
MarHErHbIx nolefi.

Antoprr cquTalor, cBotrM rIpEf,TrIbIM AonroM Bbrpa3ETE 6narogapxoc,rr 3afiqery B.B.
u Crenanory A.B. ga [noAorBopfioe o6cyxgerme p$ynbraroB erofi pa6omr.

Anpem, l99l r.
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Yffi. 523.8 + 524,3

AIHJI}I3 ATMOCOEP
3BE3A COJIHETIHOIO TUIIA: KCet

H.C. Carauon

Ha ocnose BbrcoroAxcnepcHbrx cneKTponpaMM c Br,lcoxrM orrrorueuxeM cnrHaJra x uyrrry, nonfrerurux c r[3C-
xauepofi, ycrauoBneHbl rapaMerpBr arvoc$eprr rnergu tCet (G5 V) ?"6 = 5600 K, lgg = 4,0, flo nauepeHnrnr
HaM[ 3xB[BaJIeHTHbrM rrrupxHaM npxMepuo 70 ttttvvh oqeEeHBI coAepxaxnr 16 eaeuenros. Merogou cHHTerH-
qecKgx cneKTpoB onpeAenego coAepxaurr-x Jrltrllr B aruocQepe t€et lge0-i) = 1,95, orlrorueHfle H3oronoB JTHTH,
o[i//LisenpeBocxoArr0,1.IlpoexqrrcKoposruBparqeun sanyq3p€HEroocraBJrxer8nr/c.Oqesesbr3BoJrro-
rIHoHHbre napaMerpbr 3Be3A.br: t€et r:*eer Maccy [oprAxa l,l M6;paguyc 1,7 Ro, cBerHMocrt 2,7 L6, yron
HaKJroHa oclr Bpaulenr{, K nyqy 3penri, cocraBJrrer oxo.no 60o. Borpact, onpeqeareuurft tro oBoJrrcrIHoHHtrM

TpeKaM, paBex , = 6 . 109 aer, TorAa Kax oqexKa Bo3pasra rro yMeHbrxeHHK, coAepxaHm JTHTHI Aaer 3HaqeHHe

t = 1,4 . 109 aet. Hafigenurre orIeHKI{ oBoJIIoqBoHHBrx [apaxerpoB corJracyrorcx co crarucrurrecKrrur, 3aBgcs-
MocrxMH, cBr3brBarcrquMr norox B Jrnnrx Ca II, osin i x cogepxaHxe arrnr.

MODEL ATMOSPHERE ANALYSIS OF SOLAR TYPE STARS rCet, Dy I.S. Savanov. On the base of
high dispersion spectra obtained with CCD-camera with S/N abot 100 the parameters of active star r€et (G5 V) are
found: Ts; = 5600 K, log g = d,Q. Surfacc gravity is determined using an additional criterion based on the analysis of
pressure bmadened wings of Ca I )'.5162,18 A [h". TIr" abundances of 16 elements are found from equivalent widths
of 70 lines, From comparison between observed and calculated synthetical spectftr we estimate the Lithium abundance

in the atmosphere of xCet5 loge (U) = 1,95 as well as upper timit of Lithium isotope ratio 6tillt;.0,1. We also
determine rotational velocity osin i = 8 km/s. From evolutionary calculations we find that r€et has mass of l,l Mar,

radius of 1,7 Rs and luminosity 2,7 L6. We conclude that age determined from evolutionary tracks I = 6 . 109 y is

significantly higher than t = 1,4 . 109 ) from Lithium abundance - age calibration. Obtained evolutionary parameters
agree with statistical relations between Ca II flux, osin i and Lithium abundance.
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Pxc. l. [ranpaMMa [It oflp€AeJtenxr eQQexmaxofi reM[eparypbr H ycxopeuxx orJrb! Trxecrrr (xpyxox
coorBersrBy€r trprurroft uoge.lrn)

O6cyxgenne [psMeHreMbrr Kp[TepleB cM. B TeKcre

Pxc. 2. C.onocraBJte[[e na6arcgaeuoro (cnaoruxar ausxr) r rcoperrrqecrcrr cncxrpoB a Aflarra3oue AJruH BolH
l,6l5Hl64 A, paccvnranxln AJrf, MoAeJret c 136 = 550 Kr lgg = 35 (nyrxrrprar arsrr), 4,0 (rurpnx-
tryurcrrpuax nrmrr) n 45 (urprrorar aunrr)

3resga rCet (HR 996, HD 20630, c[exrpaJrrHrrfi Knacc G5 V) Bxogf,r B qf,cJro
o6aeKToB, Ha rloBepxrloqrE xoropbrx 3arroAo3pero HrurrrrEe MarHETrrErx rronefi. flprurre
E3MepeHEfl Marnnrr{oro norx [1] B oAr{y E3 Aar (1.3.82) MeroAoM Po6mrcona [2] npmenn
K BLIBOAy O BCT3MOXHOM rrpIcyrsrBrE MaTHf,THOTO IIOI nOpfiAXa I XlC, sar<rOp 3aIIOJrHe-
HEf, noBepKIocTE 3Be3AbI oocnaBJlf,eT 0,73. [onorHf,TeJIEIIbIe cBtrAeTenEsrBa IIpEcyTcTBtrfl
MarHf,THoro rIoJIf, MorJm 6rrrt nolryueHBl Er aHaJIE3a KOpoTxo- f, AoJrrollepf,OAf,secKofi
rrepeMerflrocTf, , npofl BJrrroqefic, B eMf,€EoHrrBrx Jrf,HEfx H s K Ca tr [3].

Kax r crcreMa E Boo A, B, zsyueHrraf, HaME paxee [4], rCet npuBJrexna BHEMaHEe
EccneloBarenefi 6naroAapf, HaJIf,tIEro 3aMerHofi fiEmmfr.Jrrrf,f, B cBoeM crrelrlpe. Xep6m [5]
ycf,aHoBf,JI BBlcoxoe Anfl [aHHoro cllexTplulBHoro Krlacca cvlllolueHf,e [LVCa1 B aTMoc+epe
eroft 3Be3ABr: +0,84 dex. Kpor're roro, B ee aruo@epe 6Bmo 3arrolo3peHo rroBrrrrreHxoe
coAep)Kaxf,e f,3ororra 5Li 

t61.
CnerrporpaMMbr KCet 6rrnr no.rryuexlr so cuexrporpaQorrr Qorcyca Kypie2,6 MerpoBoro

reJrecKorla Kprrucxofi acrpoousrrecxofi o6cepaaropnr c ll3C-r(aMepoft CCD-2000
Xenrczroccxoil o6cepnaropw.l7l 27 rHBapfl f 4 Mapra l99l r. Cnexrpaarxoe pa3peruenue
npn xa6mogextrflxcocraBrf,Jlo rropffAKa 0,18 A, c/rrroflrexf,e cf,rxaJra r [ryMy 6rrno 6nngxnr
x 100. Eruu nu6paHBI mecrbJsasrKoB cneKTpa c rleHrpnnbxrrMf, AJrEr{aME BonH 6786,
6707,6645,6563, 6158 s 6016 A. O6pa6orxa crexlporpaMM rrpoBoAr^fiacb Ha 3BM CM-4
f, BKJIIOqiUIa TaKtre lpoqe[ypbl, xaK yAilIeIIf,e oreAoB qaqfEl{, BbMuTaHf,e TeMHOBOTO TOKa
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6707,91

6160,75

6t54,39

6698,63
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616956
6169,04
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-1,38
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22 8,05
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7 7,5t
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9 7,76

v 7,82
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25 7,6
22 7,42
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t2 7,47

58 7,&
47 7,29
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tcl 7,49

t29 7,93

ll 7,56

91 7,86
60 7,79
2t 7,47
82 7,75

UI
0,m -o,00 )

t

0,m -o,30 J

NaI

2,t0 -1,35
2,t0 -1,66

l,9l

4,69
2,75

4,81

4,15

l,0l
2,6r
4,61

4,43
4,79

4,56
4,83

4,55

4,14
4,61

4,47
2,18
4,32
4,55

4,6r
4,65
3,88

4,65

2,59
3,88

3,89

2,28

-1,35
-3,15
-2,O2

-2,65
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-4,01
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-2,58
-t,44
-0,87
-r52
-l,65
-t,52
-r,97
-r2s
-3,30
:2,73

-o,17
42r
:2,06

-1,26
-1,05
-3,68
-1,31

Fe II

-3,05

Col

-2,00

NiI

-1,07
-o,87
-2,41
-3,44

YI
4,24
-rjo
YI

-1,11

Zrl

-1,30

Ba II

-o,16

Eu II

+0,10

3,14
3,14

5,62
5,61

5,62

,, <,,

2,52
2,52
2,52
1,90

2,52

1,87

1,05

0,30

1,03

42 6,14

29 6,N
90 6,60

22 6,04

t6 2,82
3 2,88

2,2t

0,44

3,6
4,4
1,68

1,68

0,57
0,00

t,72

0,07

0,70

1,38

5,42

MnI

3,07 +0,03 I 15 5,75

3,U 4,24 103 5,87

3,07 4,25 80 5,59

4,14
4,95

4,07

4,19
2,59
4,14
4,59
4,77
4,59
1,48

45 6,13
29 6,15

15 5,97

33 6,ll

85 7,@
17 6,91

24 6,79

t32 6,48

106 6,53

76 6,42
76 6,57

263 6,57
60 6,25

4,81

7,58

2,6

136 2,76

4,60

6 4,&
I I 3,88

l5
6

1l
24
t2
t2
32

24
3l
l'l

7,14
7,6
7,t3
't,47

7,4t
7,99
7,73
7,67

7,61

7,45
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6160,753

6t6t,295

6t62,t8

6t63,42t

6163,554

6163,754
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CaI

CaI

NiI
Fel
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2,10

') \')

1,90

4, t0
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2,52

-1,35
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-o,09
-o,83

-3,74
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LiI
NaI

AII
siI
CaI

TiI
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6,04
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4,81
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6,32
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6,36
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4,04

5,61

5,55

FeI

Fe II
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NiI
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Zrl
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Eu II

7,58

7,58

4,60
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2,85

2,21
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o,u

7,60
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2,40
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u Soxa He6a, yrrer Heo[HopoAHocru rryBcrBnTeJrbrrocrtr Marprrrlbr, HopMupoBKa K
ypoBHIo HelpepblBHoro c[eKTpa. flocne yKa3aHHori o6pa6orxu HaMr.r 6brJrrr r{3Me-
peHbr 3KBtrBaJreHTHbIe IutrptrHBI rIpEMepHo '70 ttutttfi, rrpEHa[JrexallEx 16 ere-
MeH?aM. Peaynrrarrr tr3MepelrEli, a raro(e aroMIIbIe AaHHbre AJrt grru( JrrrHrift fipltBoArrct
B ra6n. 1.

Axalrg crIeKTpaJIBHbIx IEHEII rCet 6ur BLITToJIHeH MeroIoM MoAeJreft arMoc+ep Ha
ocHoBe cerKu MoAeJIeft Kypyqa [8]. BuqncneHr{f, rlpoBoArrJrtrcb Ha 3BM EC-1033 Kpur'l-
cKofi o6cepBaropEE no [porpaMMaM, o[trcaHr{brM B [9].

orlenxa essextuaxorl TeMnepaTYPu I"+ tr ycKopeHEfl ctrrbr TDKesrE AJrf, aTMoc+epbr
rCet ocHosarra Ha aHaJrE3e AtrarpaMMu 7"+ - lgg (puc.1). 9$$exrrBHas reMrreparypa
3Be3ABI 6rrna oqeneHa, Bo-rrepBbrx, corJracHo KanE6poBKe lgTrO = 3,908 - 0,234(8 - n
us [10], yxe [ptrMeHeHHofi HaME paHee rrpr aHaJrE3e ctrcreMbr ( Boo A, B. Onpegeneuxoe
TaKEM o6pasou 3HaqeHEe eQQexrurHoft reuueparypBr oKa3aJrocb paBHbrM 4+ = 5610 K.
Kalu6poaxa Eeu-Burexge U1] gnr 3Be3A rJraBnorl uocneAoBareJrBHocru Aaer HecKoJrBKo
6olee BrrcoKylo reMneparypy 7.0 = 5690 K. Bo-aroprrx, corocraBJrenue ua6nrogaeMoro
II Teoperuqecxrx npo$ulefi nmum flo npmogrt K 3HaqeHE M 44 rmxe 5500 K. Oruerurrl,
'rto orry6lmcoBaHHbre B nuTeparype oIIeHKtr e$Qexrurnofi TeMleparyprr gnx arr,,ro@eprr
rCet T"6 = 5650Kt121 , T"+ = 5700 K [13] raxx<e Haftgexrr uo $orouerprtrecKrM
AAHHBIM.

flpm*rexenue rperrero Kpurepfifl - IilI[eKci] MeraJrJrtrrrHocru [cl] flptrBo[[rr K 3HarreHr{ro
ycKopeHEfl cr{Jrbl Tf,)Kecru l&g, paBHoMy 3,7, ?ra BeJrtrrrtrHa Htr)Ke, qeM 6ruo npuurro
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/,0

t,0

0,5

0,0

- 0,5

It06

Liflr,\t$icoTi VCrMnFz 6 707 6708 670"9

),4
Pxc 3. CogepxaHne oJteMeHToB B arMoc$€pe x Cet no orHourenrrrc K coAepxaH[rc B arMocQepe Coauqa

Kpyxxx coorBercrBylor coAepxaHxrM, Haft[eHHbrM no rlrHt{tM HefiTPanbublx 3JIeMe}rroB, KpecrHxx - no rrluu.flM

ItoHoB

Pnc. 4. ConocraBJregue Ha6nrcAaeMono H Teoper[qecKHx np@nnef, 6lexAtI nHHHn JlrrHfl An, Tpex eHaqernfi

coflepxaHH, Jlrax,

orgouense r3oronoB l11ra6bfTlli np[Hrro paBHbrM 0,10. onre.renu rronoxenn ooloBubtx auuufi n qauuou

cneKTpaulLHoM Alrana3oHe

il/a"
l,r0 t:?0 l/t /,/0 /,01 /,00

i,7 rg Tsq

Pxc. 5.3noaroqHoHHble rpeKH Anc 3Be3A c Mac@Mn 1,0-1,3 Mo Ha n,@KocrH lgg - IeQ

Kpytrxou oTMerreBo noJroxeHlre K Cet npH nepBoHaqanbHo nPI|rulTbIx HaMIr naPaMerpax aruoc$epsr' Illrpxxorar

nHHl, - H3oxpoHa t = 1,4 . 109 .ner. ZAMS coorsercrryer naaruoft nocJreAoBareJlbHocrn HyneBoro Bo3pacra

B trccJregoBar6n ll2), ocHoBaHHoM Ha pe3yJILTaTax cTaTLE [14], s KoTopofi IIo TpI{roHo-

MeTpEqecKoMy rrapanJlaKcy TE = 0",105 6r,rno yctaxoBJleHo lZS = +,+5. ,[,nr yrowtenrr
rrapaMerpa lgg nauu 6rrn npmleqex etrIe oAEH KpuTeptfi, ocHonarnslfi Ha co[osraBJleHlrrl

pacqergbrx tr Ha6rrolaeMbrx B crreKTpe rCet npo$unefi nmrd MeraJIJIoB. 3asucuMosrr no-

BeAegrrfl Kp[,rJrbeB cEJrbHBrx nutdt or AaBJreHEfl E3BecrHa HaqtrHafl c pa6or Yxgolrua [15].
OnucaHne trcnoJll3oBaHtr I AaHHoro MeToAa IIptr trccJle1oBaHrqx aTMoc$epbl ApXtypa

u

Lgg
r,r
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npfrAa cy6rraxToB Mo)rcro HafiTE B [16, l7]. Ife crucKa nurd, rrpf,MenreMlrx gax gaxrofi
rleJrf,, Mbr ocraxoBf,Jrf,cr rra JTf,HEE Ca I l, 6162,17 A. Heo6xoltrMEre aroMxbre rrapaMerpbr
erofi rnxru (cuna ocqn.rJrf,Topa, paAEarIEoHHaf, f, Bax-Aep-BaanrcoBcKaff KorrsraHTrr
saryxaxrx) 6rtns B3crrr f,3 ctrarLx Sgrapgccoxa [17]. Ha pnc,2 xa6lrogaeurre cneKrpEr
rCet s Aranasorre AJrEH BonH I 6159-6164 A conoctaBJrexbr c pf,AoM cnxTernqecKrrx
crleKrpoB, pacctrf,Taxxrrx [nf, o4uoro 3xaqexf,fl eQQexrmxofi TeMrreparypu I"q = 5500 K
tr rpex sHaseuufi ycropeHE cf,JIBr rpxecf,t lgg = 3,5; 4,0 x 4,5. CrmcoK tr rrapaMerpbr
aroMHblx Jrru{d, [ouaAarotrlf,r( a Aannrrfi crreKrpanBHBrfi yvacror, npf,BeAeHBr s ra6n, 2,
Harutyvuree conracEe npoQr.rreft rrord-(r fiepByro oqepeAb Mbr paccMaq)trBaJrtr AJrBrrHo-
BoJIHoBoe Kpbrno JIf,TIEE Callv6162,l7 A, qpyroe xpBrJro, Bo3Mo)KHo, coAepxur HeyqreH-
rryro B Hatrrnx pacqerax 6rexgy) Aocrxraercf, rtpf, 3uarreunn lgg = 4,0. AnanortrsHrre
BBIqEcJreHEff 6ruu npoaegeHbr Anf, uonarefi c eQ$errmrofi reuneparypofi, parnofi 6000
K. flpr oroM conracre 6ruo Aocf,trrnyro rrpu lgg = 4,5, YIs paccMorpefitr puc. l, Ha Ko-
TopoM rIpeAcf,aBJIeHbI Bce [epeuEcJIeHHBre Bbrr[e xpnTeprrr, MbI cAenanf, oxoxqatemxrrfi
rrr6op rapaMerpoB MoAenE aruoc$eprrr T.+ = 560Gt100 K, lgg = 4,0X0,25.

Lluerondcx B HarueM pacrropr:xeHru na6nro4arenrnrd uarepran coAep)KET 32 lwrwr
xefirpanrxoro xeJre3a. Ogxaxo 4arurfr xa6op rmrd xe o6na4aer Aocrarorrrro 6omutru
Af,a[asoHoM xsuexerd sKBmaJlelrrHbrx rrrf,prH rrord W1, xeo6xogf,MbrM Anfl onpeAeneHuf,
rpaAf,Igoxxbu* cuoco6ou uuxporyp6ynexrxofi cKopocrf, r aruocQepe KCet. B csssu c
oTtrM B Haulf,x BbrrIEOIeHf,ffx 6rrno rIpEHf,To 3HaqeHEe Er = 0,8 xrrr/c, xau6oJlee qacro
trcrroJrb3yeMoe rrpf, aHaJrE3e 3Be3A ooJrHegnono rma [18].

C yrasarnrrME [apaMerpaur atuocQeprr Mbr oqpeAenrurn coAepxaxtrf, 16 erer*{eHTos
An KCet (ta6.rt. 3, puc. 3). Ils6rrrox Jrf,Ttrff r ee aruo@epe no xaurerl orIeHKe cocraBJrser
+0,81dex(lge(Li) = 1,91). 3ra renu.rmra HaxoAETcfl B xollorreM couracrrr c orpeAenexr{f,Mrr
ng [l3]: lge(Li) = 2,0, Ho BLr[re, qeM pe3ynBrar, nptrBoAn'arfr s crarre [yxxaxa [12]:
lge(Li) = 1,53. Orueran, qro Harm Bbrtrf,cJrexxf, 6Hru srruorHeHbr c usueperuroft xauu
exBtrB:ureflTrrofi ur4pnrofi 6lengrr Jrrnrr.rrurux Li I 1,6708 A,W7r=27 MA,coilacyrcuqeficn
c pe3ynEraroM f,3 U2) Yx= 26 uA, a f,3Mepe1f,ff [3] csuferen6crByK,r o 6onrurefi
Bernqf,He Wx= 3812 uA. Hafilenxoe HaMf, orxoruexf,e lLilcaj cocraBJrfler +0,70 dex,
Xep6ma csoefi crarre [5] npmogur 6nusxyro Bennrrurry + 0,84 dex.

Co4epxaru.r 6onrumrcrsa gJIeMeIrroB orrpeAeJr.flnucb HaME to l_2 JIEHE M u B cBfl3lt
c gTf,M Moryr paccMarpuBarrcg JItrnrL KaK npeABaptrTeJIbHEIe 3Haqeunf;. MoxHo cAenarr,
AOCf,aTOqHO yBepeHHoe 3aKJIIOqeHf,e O TOM, IITO COAepXaHEe )KeJre3a, OupeAeJreHHoe IIo
cna6rru Jrf,HEfM,6nngxo K conxeqxoMy 3taqexxro. 3a ucxrroqenueM coAep)Karrs. ilwttrs.
orJlErtf,fl cogepxaxd 6onruruxctsa gJreMerIToB or coJrHeqHbrx He npeBBrluaer 10,3 dex.
Hecouxeruro, 3aoryxtrBaer BHuMaHrr 1eQurpt.JrerrEx gneMeHToB 

- ]rfx, Al - u eqe
6olee 3xaqtrTeJlbHufi geQmpr Si n aruocQepe rCet. Boguoxex xe6olrnrofi ug6rrrox
6aprr rro orxol[exf,K) K coJIHerIHoMy 3HaqeHf,ro (0,3 dex). Ecln npu aHaJrtr3e arMo-
cSepu ( Boo A [4] xauu 6rrn cgelax BLTBoA o6 rs6urxe cogepxaxd peAKo3e-
MenBHbIx eJIeMeHmB, To Anf, fCet urr MoilItr cAenarb JIrrrrB eAEHcrBeHHyro orIeHKy co-
lepxaHE r eBpollf,f,. B paccuarpEBaeMBle HaME crreKTpaJrBHLre yqacf,KE norraAaer ilnr{nt
Eu II l, 6645,1I A, npnruuaf, Anff xoropofi oqerxy exsrsaneHrxofi urupmur lll1 < 5 ud,
MbI HaIIrlIf,, qro colepxaxue eBponux r aruocQepe xCet rIoHDKeHo rro oruorueHrrx)
x oolxeqHoMy no xpafixefi Mepe Ha 025 dex.

Kar ylxe )moMrxiulocr a aruooQepe xCet 6rrno sanogo3peuo [oBbrmeuHoe coAepxaHue
tr3c/rorra 5Li [6]. flo rrerogy, qpeAnoxeHHorry Xep6ro'ou [6], orxoureHtre E3ororroiel-rltt-i
xapaxrepByercfl rrapaMerpou R = ()," - 6707,81L)l(6707,971 - l,), rge l, - rleHrp rDKecrH
6tengrr JIf,HEE JIf,TEf,. Coruracxo [6] gnfl KCet orxonretre E3oro[oB JTETEff cocraBJrf,er
0'39. B 1972 r. Koex [9] f,3 anaJltr3a rtpoQf,nefi Jrurruf, :liflTnr, rroKa3aJra, qro [Ju nf,rrr
3Be3A; AJrfl Koroprrx Xep6mou 6rrl norryveu pe3ynbrar o6 us6rrrxe 6Li (0,32 <sLifLi <
< 0,55), AaHHoe orHoIIIeHEe He npeBocxogur 0,1. BrruonnernrBre BrrocneAcrsnn s l2O,2l,
22] geranurue pacrrerbr cEHTerFIecKm( cttexrpoB [oKa3aJlf,, rITo [nr 6onrutrxcrra nc-
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ptc. 6. llsueneHH, paccqrraHHbrx H:rMr{ cogep:xannfi 3JreMeHToB n arr'roc$epe K Cet nPII ]'Ber[qeHHH 3saqeHH,

ycKopeuuc ctrJIrI TflxecrH na 0,2 dox

cJre[yeMblx 3Be3A orHolrreHEe tr3ororroB JrETtrfl cocTaBJlf,er MeHee 0,1' flo tr3MepeHruIM

rIeHTpa TDKecrE 6nexgrr JItrHEE nETEfl AJI{ XCet s [13] xafilexa BeJIEtItrHa R = 0,019.

I,Is npoQu;rx 6leHgrr Jrrr[fl, [oJryrlenHoro rlo Hanna{ crIeKTPorpaMMaM, MEr Talo(e [bI-
TaJrEcb oqeHETb Bo3MoxHoe uptrcyrcrBue JItrHEE nllaTlar_ 6Li. PacccaTaHHLIItr HaMI{

ctrHrertrsecK6i cuexrp s Auana3oxi ?,"6706_.6709 A srrloqaJr ceMb JIIrHtrrtr Tpex eJIe-

MerrToB. Arourore [aHHbIe AJL eTnr lurd: 6Li,1Li, V I u Fe I, 6rr.nx B3flTLI ss 12I,23).
CogepxaHux xeJre3a tr BaHaAEfl 6rrnr npuxxrbl corJlacHo pe3yJlbraraM, uptrBeleHHblM

B Ta6JI. 3. K coxaneHtrro, He orreHb BBrcoxoe crreKTpanbHoe pa3peueHue E orHorlreHue

cgrHaJra K uryMy nopflAKa 90 fnc aHaJrtr3upyeMofi cnexrporpaMMbl TIo3BoJIEJIE JIErrrb Iro-

JryrrETb Bepxgroro orIeHKy orHotrreHus 6LifLi < 0,1. OrHoureHue R = 0,05 Talor<e B Aoc'ra-

ToqHofi Mepe corJracyercf, c Ha6nioAerucun (luc, 4). Haruryvuree corrlacue Ha6rloAaeMoro

E Teopermecxr< npoSuaeft Aocrmaerc{ rIpE lge (Li) = 1,95.

flpu couocraBJreHgg c eBoJrror{EoHHr,rME pacqeraMtr [24] uo:xno ycraHoBETr,, tIro Macca

KCetcocTaBJlflerl,l Mr(puc,5).floo6qenpmurBlMcoorHotrIeHu.sM[25] nerxooIIeHIrTt'

paggyc E cBeTuMocTb 3Be3AbI: R = 1,7 R"uL=2,7 Lo. Haxouer{, [ptrHI'IMarI B KaqecTBe

P*r=9,4 gur [3], nl
sin i = ProtlJsin il (Rl R.)l 50,63

HaxoAEM yroJl HaKJIoHa octr BpatrIeHE I 3Be3AbI K Jryqy 3peHuc i = 60"'

HsnecrHo, trro [rrn 3BesA trHTepBana reMreparyp 550G-6000 K coAepxaHlre lrsrrte
MoxeT cJIylgETL AJIfl oIIeHKE Bo3pasla 3Be3AbI. Ogna ne TaKtrx MeToAEK [peAJloxeHa

B craTbe Cogep6noua t26). Kanu6ponxa Cogep6noua ocHoBaHa Ha pflAe AoryqeHIIIi,
B qacrHocrtr, TaKtrx, yro Bce 3Be3Ar,r upu o6pasonaHrr EMeIor oAEHaKoBoe coAepxaHl{e

1,771T769., cKopocTb yMeHLIrreHtrfl BeJTEqEHbI lge (Li) 3aBEcET ToJIbKo oT Maccbl 3Be3AL'I

E qro ColHrIe f,BJrferc{ TtrrrnqHbrM rrpeAcraBureJleM 3Be3A ToIl xe Maccbl Ir Bo3pacra.

f[ocxortxy Macca KCet 6rusxa K corHecHoti, Mtt HaruJltr, rrro^ Bo3pacr 3Be3AbI Moxer
coqraBJlflr; 1,4 . 10e JIer c HeollpeAeJleHxocrbro (-O,3; +0,2) '10e ler. Harigeunoe raKI{M

o6pasou 3HaqeHEe Bo3pacTa , E r1poeKlgru cKopocTg BpagleHgf Ha Jryq 3peHtr, AocTaTorIHo

xoporuo corJracyerc{ c 3aBucrMocrbro, fipegcrasflclotrIefi 3aMeAJIeHEe cKopocrr BpatrIeHw{

" 
r-orpu*ont (upouopqxoHanrxo f12) [If 3Be3A c MaccaME fiopcgKa I Mou TeM[eparypaMll

MeHee 6000 K tr E3o6paxeHxofi Ha ptrc. 5 s [26].
BOSpaCf KCet TaIOKe MOXeT 6lrrr ycranoBJleH E3 cPaBHeHE, c eBoJIIoTFoHHbIM rpe-

xou [24]. Ero gga.reHue oKa3aJtocr, paBHr,rM 1= (6t2) ' 109 let, qro 3HaqETeJIr,Ho 6orllllre

Bo3pacra, HafiAeHHoro rro coAepxaHrro JrETtrfl. Kpoue roro, eBoJltoutroHHr,le rpexn [24]

no3BoJIflIoT peIuETb o6parHyto 3aAaqy 
- 

3Has Bo3pacT 3Be3AbI H 3OSeKTEBHyro

TeMrreparypy, oTIeHETL rrapaMerp lgg. Ha pnc. 5 urrpnxoBoll JIEHuerl xaneceHa lr3oxpoHa

t = lA. 109 ner. flpu sxaveHru 7"+ = 56OO K urr npuxoEEM K BeJIEqI{He ycKopeHutf cltrtbt

TDKeCTtr lgg = 4,33, nocTaToqHo xopouo corJlacyrcqeficr c pesynbTaToM IIo TpI{roHo-
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Merpf,rrecKoMy rrapalrnaKcy [14]. Taxuu o6pasou, 4m QmcupoBarflroro rxavexrr ?.* =
= 5600 K 6rr.ru ycf,aHoBJrerrrr cneAyrotrIEe orpelenertus lgg 4,45 (no rprroxouerfu-
qecxorr{y uapa.rrnarcy), 4,33 (rospaq rro coAepxaxf,x) nuTf,f,), 4,1 (no xprrlrru lmrnr Ca I),
u 3,7 (no ErrneKcy [c1]). flpagarar 6olrlrofi Bec BropoMy E rperbexy onpeAeneHEffM, MBr
trMeeM cpeAnee 3HaqeHEe, 6.lIngxoe x lgg = 4,2. BosuoxHble f,gMeHeHtrfl xf,MuqecKoro
cocraBa rrpE yBenmerlf,f, ycKopeHuf, cf,rBr rr:Kecrr xa 0,2 dex ro c/rxorrrexf,ro x fipf,rrf,Tory
HaME paxee Srlaqerlf,x) lrpf,BeAeHbl Ha pf,c. 6. Pesynrrarrr onpe1e.rrermfi sBoJrror{rortrrbrx
lapaMerpoB xCet r 3aBEcEMocrE or rlpnHf,MaeMbrx rrapaMerpoB arMoc@epsr rypmeAexbr
HDKE:

5600

4,00
I,l0
1,7

2,7

6,2. rcg
1,4. 109

Hafi4eHxufi HaME Bo3pasr rCet couocraBtrM c sern.ruxofi 2. lO9 ner, ycraHoBJrexxofi
u [12, l3]. YutrTLIuat, qro HaMtr 6rrlo nafigeno 6olee BbrcoKoe coAepxaHrre JrnTrr.fl
(lge (Li) = 1,95), qeM npmoAnrcx n [12], Mbr npm(oAtrM K BBrBoAy, rrro rrptr raKn( BbrcoKrD(
coAepxaHtrflx JrErErr u HopMEpoBaHHoM rroroKe B Jrtrrmu Ca II RK = Z2,I , 105 rCet trBJrrer-
cx oqxorl tr3 caMblx xonoAHblx 3Be3A B rpyrme A (sresqrr c BbIcoKtrM coAepxaHrreM JrtrTr{fl
u srrcoxofi xpouoo$epHofi aKrrBHocrrro) uo xaaccu$trKarprr flyro<axa [12].

Anrop 6laroqaput JI.C. Jho6m'rKoBa tr fI.fI. [o6ponpaBuHa 3a cAenaHxbre 3aMeqaHE r
E uoJre3Hoe o6cyxgerme crarrtr.
Anperr, l99l r.
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vm( 524.3

COIEPXAHUE YTJIEPOAA, A3OTA,
KlrcJIoPoAA rr [pvrnx SJIEMEHTOB

B ATMOCOEPAX IrvJIbcI{Pym4',IX 3BE3A
TI,IIIA 6 W[IA.I.28 And

T.M. PacxoncKafl

lleyveurr cneKTpLr nyarcnpyror-qefi rnna 6 I{ura sserAtr 28 And Ha ocHoeanuu na6lrcAenuft c f[3c-

uarpnqe* [10] c ssrco*o{ c[erTpaJrbHblM pa3pelxe,neM (0,1 A) sa ,rlacTKax A,HH BonH, qesTP,poBaHII]'Ix Ha

ausun ]', 5052 C I, 1, 6160 O I r ?v 8686 N I.

flolyrennue coAepxaHnt CNo tge (C) = 8'32' lge (N) = 7'60 x lge (o) = 8'88 csrAererLcrBylor o roM' trro

, 
"r"o"S"p" 

28 An<t nb cpaBuexslo c-Colsqeu cyqecxByer ne6oarurofi geQnllrr a3ora I{ ynnepoAa' a coAepxa-

HHe K[oropoAa 6lugro X coane.nrOUy. BlxrXror KcoIHeqHoMy oKa3aJIocL raxxe co[epxaHH-e ceprr' a lgt xalsqrU

H xeJre3a, xaK ,. ,,o pe3ynbraraM [51, o, "orr"r'oro 
[paKT]rqecK[ He orJl,rlarcrcx' Moxxo npeAnoJlararL

"yrrl""rror""r" 
n anrrocQepe 28 And ne6onuuoro rg6trxa 6apne x geQruIura KpeMHrul'

cARBoN,NITRoGEN,oxYGENANDTHEoTHERsELEMENTSABUNDANCESINTHE
ATMospHEREs oF THi DELTA sclrrl PULSATING VARIABLES. I' 2E And by TM' Rachkovskaya'

The spectra of the Delta Scuti pulsating variable 28 and havo been investigated using observations with I: C-C?

matrix [10] wirh the high .p;;;i;roilrion (0,1 A) in the spectral regions with lhe centres on the lincs ]' 5052 C I'

I 6160 0 I, )' 8686 N L
The obrained cNo abundances 1g (C) = 8,32; lg (N) = 7,60 and tg (o) = 8,88 indicate, that in the atmospheres of

Zg ;a with r'spect to tho Son tto-r" 
"re 

*ro sma'U deficiency of the nitrogen, and of the carbon' but the oxygen

abundance is like the Sorr. ffr-J;*Jance of sulphur in 28 And is like the S'i too. The 28 And has the same calcium

and iron abundances as the Srln. It is possible, that in the atmosphere of 28 And there is the small overabundant of the

barium, and underabundant of the silicon'

1. Bnegerne

B Kprrucxor:r acTpooE3trqecKofi o6cepBaTop_utr BbIIIoJIHeH lutr(n pa6oT IIo uccJIeAoBaHI'Irc

crreKrpoB BocBMtr [ynb"upyrcqp snesg TilIa 6 IIIma. Pesylrrarr: uccJleloBaHd oTAeJIb-

r{Lrx 3Be3A Orry6JrtrKoBaHbr B HeCKOJIbKD( CTaTbgx, ccbIJIKtr Ha KOTOpbIe Mo)KHo Xafir[ s [1]'

cnexrprr o"rnr rrory""r", sororpa$uqecK,M MeToAoM c AEc,,ePcEeIl oT 4 [o 12 Aluu

;;;;;;;;"" ),3300-000 A. S p".yrrtare aHaJIB3a cr1eKrpoB, Koropblfi rlpoBoAlrrlcf,

uerogov Mogenefi aTMoc+ep, 6unr onpegeJIeHBI eQQextunxaf, TeMIIepaTypa f3+' ycKo-

peHtre cEJrLr Tnr(ecrf, lgg, ME(poTyp6yneHTHa, cKoposrb (, u oqeneuo coAepxaHlle xI{Mn-

,""** gJreMeHTOB. PesynrrarH ECCJIeAOBaHEfl [OKa3aJIE' IITO Bce E3yqeHHBIe HaMII IIyJl-]',-

"frffiilg-;"" o [Iuri [1] m,rerot aHoMarrbHblfi x,MrlecKtrrl cocraB (o cogepxa,lr, cNo

p"'r'" r.il"r HDr(e). flo ser*ru,e aHoMaJIni Ex MoxHo 1o[pa3gentrTb Ha ABe rpylmbl'

ogna rpynna 3Be3A f,MeeT IIOBbIIIIeHHOe IIo q)aBHeHEK) C cOlnqeu colepxaHEe Bcex

Ha6[roAeHHbIX 3JIeMeHTOB, BeJItrqEHa E36bITKa yBe[EtIEBAeTC . C BO3pacTaHtreM IIX

;;;;";;" HoMepa. y npyrofi rpyrrbr 3Be3A coAepxaHue eJreMerfroB B 3aBtrcsMocrE or

aroMHoro HoMepa KaqecrBelmo oKa3aJIocB rroAo6HbIM KJIacctrqecKIIM A--soesgau, T'e' Ha-

6rroAancr Ae+nIE.r 6olee JIeTKD( eJIeMeIIToB E E36bIToK (ea xexoropblM ucKJIIoqeHE-eM)

6onee TDKeJrLrx. cogepxaxue sJIeMeHToB rpyItrEI cNo, xotopble IIpeAcraBLIoT oco6LIIl

EHTepec c ToqKtr 'p.,,, 
3Be3AIIofi gBoJIIoIFtr' x HacTo,trIeMy- BpeMeHtr oIIeHeHo JIIIIIII, AJIfl

eAEHf,rrHErX 3Be3A, rrocKonBKy Ex cneKlp_aJlbxble JItrHIlE B BtrAf,MOIl O6nasrtr cneKTpa JII{6o

cJra6Lr, ntr6o Ha6rrol"mcr, 6r"rl"*. I,Ig socrur 3Be3A [1] IIaM yAaJIocE HaoJllolarb JI]Iut'

rrEHBr yrrrepoAa y 
""r"rp"", 

2O ivn, 6Del' v644Her u 28 And. Llnrrxasa [2] xa6rrcUan

JTEHEE yrnelroAa, 
"roru 

i KrrcJlopoAa Ailc' 20 CVn. Llcuolb3oBaB sKBuBaJIeHTHbre rurpIrHEI

CNO ug l2l, a \ntyrr;poAa u nauru Ha6nrc[eH[r' a raloKe MoAenb arMoc+epbr' rorytleH-

HyK, HaMf, [3], urr xaruir rrs 20 CVn 6lngx,ne K coJIHeqHbrM B.JIITqITHLI coAepxaH,f, CNo'

iln, .r".1'vo+4Her u za ena corJracHo HarrmM orIeHKaM [4, 5] cogepxaHl{e yrnepo[a

oKa3aJrocb HecKoJrEKo Htr)Ke coJIHeIIHoro. Po6u u Jlau6ept [6] uo xa6nrofleHlrflM B 6[IDKHeIi
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Ta6,nnqa I

Hexompure cregeaxr o rrerqe 28 And

3geata I HD I usini,ror/c | llb I t^ I nnr* | Txnnyarcaqxfi

28 And 2628

0p,069 Pagnaasnure

FrQpaxpacxofi o6rla_crn rronyqnnr coAepxaHre cNo gnr AByx rryJrbczpyroqrrx rrrra
0 ll{ura - pPup u 6Del. Pesymrarrr [6i noxasrrsaror, qro y srn( 3Be3A cyrqecrByer
["QBjgT B coAepxaxrtr eJreMeHroB CNO no q)aBHeHEro c Ex coAepxaxtreM xa Connqe.
flnr 6Del HaME raroKe Haftgex ue6omurofi geemgr yrnepoga tr]. roixa rorBurgcb ,o""r"
TexHEsecKue BosMOx(HOqrE, Mbr IlpoAonxtrnE xa6nrc4exux 3Be3A CrrtrcKa [l] c qenbrc
E3yqeHtrf, cogepxard CNO.

3qecr MLI E3JroxEM pe3ynbrarEl EccJreAoBaHE, crreKTpoB 3Be3Abr runa 6 Il{nra 
-28 And, [onyqeHHbrx s sereuofi u 6nror<nefi rxQpaxpacnrrx o6aactcx. Hexoroprre

cBeAeHBfl o6 erofi 3Be3Ae [pEBeAeHBr s ra6n. l.

2. Ha6.rrrcgeunr. O 6p a6orra Mar€prara na6nrcnen rfi
Ha6arcgeuur 6rran arrnonueHBr Ha 2,6-u peeaeKTope Kpuucxofi acrpoeuervecxofi

o6cepnaropuu c fl3C-uarpuqefi (600 x 380 rmrcll) Xenrcrorxcxoro ygrBepcnrera ((DnH-
rrxgue) [10], ycraxosrexHori n Qoxyce KyAe, Bo BTopoM r-roprnx; gr6pu*rluorrro"o
cuexrporpa$a' JlzxefiHar Arcrtepc-El crIeKTpoB cocrasrsra : .Alr,lu, c[eKTpanr,Hoe pa3pe-

I1,1_" 
oll A^(0'055 A xa uurccea)' ognonpeueHHo pertrcrptrpoBaJrcfl crreKTpaJrbH6ui irrrep-

BaJI oKoJro JU A, IleHrprponaxHrrfi na rrr6paxmre AJrtr BccJre[oBaHEs Jrr{Hr.rE }" 5062 C I;
l" 6160 0 I; 1,8686 N I. [m [oB6rruerrtrff io.r,o"-ru Ha6ruoAexuri, KaK fipaBrrno B oAHy
Hoqb' He MeH.f,fl yHra HaKJIoxa ArQpaxqnoxnofi pelrerKu, AenaJlrrcr fiocJreloBareJrr,Ho
ABe-Tptr gKcllo3trr[Etr OAHOTO f, TOrO Xe Cle(TpaJrbHoro ytracrKa, KoropBle 3areM rrp[
o6pa-6otxe cyMMEpoBaJrucr. Bpeux or4eruxofi ,x"aroax4ru cocraBJr.rrJro 40-60 r.run.
P^t16I. 2 npegcraueHbr HeKoropBre AaHHbre o Marepnane Ha6lrogexufi. Ha6nro4eHuri
28 And xaun 6rrno fionytreHo 6olBure, rIeM rrpeAcrasneHo g ta6nrrle, oAHaKo yacrb II3 HIrx
oKa3aJIEcb HeIIpmoAHbIME Anfl o6pa6orxu u3-sa HE3Koro orxomexus. cwuat/wyM (,S/If).
fiar oxonvareJrrxoro anaJrrrsa 6stlr ocrat[eHbr ryrmlge c[eKTpbr, AJrfl xoropblx S/N =
= 60+100.

Ta6anqa z

Hexomprre qlaatre o na6aroqesxcx rnetAEr 28 And

[ara

05--46.01.1990

23-24.|J990
08--09,m.199t

o6pa6orxa cneKTpoB [poBoArrJracr ua 3BM cM-4 uo craHAaprHr,rM nporpaMMaM
H 3aKJrlor{aJlacb B BbrttoJIHeHHIr nocJreAoBareJIbHBIx ouepat@: ".ucrra" 

"n"*rp" ar"rg",
u $oxa ne6a or KocMEYecKux yacrurl BblyuraHue ctrrHaJra or SoHa xe6a ug 

"ar"*rpu3Be3AbI' yrleT ltJlocKoro IIoJI{ MaTPEI{BI' cyMMIrpoBaHIIe oTAeJILHLIX oKcflo3grlllli (ecnu 1rx6uno recxonlxo), [poBeAeHBe HenpepllBHoro cleKTpa E HopMEpoBaHr{e K eAilH[rrHoMy
HenpepLrBHoMy clreKrpy. B pesy'rrrrare 6rrnr [oJryqeHbr npo$lrnn E eKBHBaJreHTHr,re
IrrEpIrHbI CleKTpaJrbHbIx a}Ilut?, Koroplre [oABepraJrr{cr galrHerinreMy aHaJrr.I3y.

20 [s]

30 t7l

5,20 0,02 t8l

0,035 [e]

5052

6160
8686
5052
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3. SxnunueuTuble IxHpIlEbI. Cn l tl ocqn'uflropoB

Ha6lrOgeHuble JIIfHIIE, HoMePa MyJI6TuIIJIeToB, cttJlbI ocUtrJInflTopOB tr 3KBI'IBaIIeHTHLIe

rrrgpgHbr Irpe[cTaBJIeHbI B nepBblx qeTLIPex crol6qax ra6l. 3. Kax Suguo us ra6aHqu,

KpoMe cNo nff 28 And HaM yAaJrocb Ha6nrcAarb JrrrHrIH elrle IUITU sJleMelrroB' npErIeM

Jrr{Hr{r{ KaJrr,qtrfl, xeJre3a, 6apnx, a TaKX(e yrnepoAa xa6lrogalnc_r HaMH paHee [5]. Asor'

KrrcnopoA, xpeurrrfi E cepa ails.28 And rccnegyloTcf, BIIepBbre. cnnlt ocqrlJlnr{TopoB Arc

*"rr"r" 
"."ri, 

ug Ill, ti],Xtrs.6apur u xefirpalrxoro KpeMHEf ur [13], Anc ocra,'IbHLlx

3JTeMeHTOB Ur [14]. OsraHosE{cf Ha KaxAoM 3neMeHTe B OTAeJIbHOCTE'

Ta 6 a n q a 3

Gurcor ncc.rcpPnesEbfi rxgri

s052,r2

8680,28 6:t.

8683,38

8686,13

615599
6r56J8
6158,19

6145,09
615521

5056,02

8680,47 6.lt.

8693,98
8694

CI

12 -r,49
NI

| +O,24

I -o,M5

I -o,45

OI

l0 -1,15
l0' 4,94
l0 4,44

SiI

29 -{,84
29 -o,30

Si II

5 +0,42

6162,18

6163,76

6166,44

5049,82
5065,02

5068,77
8688,60
8699,43

6147,74

6149,25

6t4t,72

Cal

3 4,22
20 -1,02

20 -{,90

Fel

t 14 -l,46
1094 -{,39

383 -1,22
t44 -l,21

t26'1 -o,70

Fe II

74 -3,00
74 -2,87

Ba II

2 4,16

t32 6,35

24 6,44

22 6,27

96 7,45

t20 '7,90

92 'l ,61

t44 7,16

20 7,57

69 7,63
'to '7,52

ta

83

'2.6

32

l5
l9
47

8,97

8,84
8,82

6,87
6,96

l0
38

8,60

7,38

7,89

2,1415660 7,M

7,10

SI

83

2l
76

4. Xrunqecxnfi cosraB

[lr onpege ileufrg, coAepxaHtrI:I sJIeMeHToB B aTMocsepe 28 And 6ula ucnolb3oBaHa

npEHf,raf, HaMrr paHee rog"r"' ?"4 = 7900 K, lgs =4,1,\, = 5,5 xtrl/c. cogepxaHun rrr-
ql{cJrqJrncb rlo 3KBtrBaJIeHTHtIM nmpiuau Wr, xax 3To AeJliurocb paHee (cu', uanpnr'rep' [3))'

aAJI,yrJlepoAaTaKx(eMeToAoMcEIfIeT[qecKD(cIIeKTpoBtl5].IIpapacqeTeCHHTeTH-
rrecKoro crreKTpa, corJracHo [15], yqumrBaJrtrcb rrrFpuHa trHcrpyMerraJlbHoro upoQrnx

Jrr{HErr tr BpaqeHEe 3Be3Ar,r. B nocneAxeM qIOJI6IIe ra6n. 3 3alltrcaHbl coAepXaHE{ sJIe-

MeHToB, rroryqeHrGre IIo trHAuBuAyaJIbHbIM JIEHIIqM. B ra6l,4 nprregeurr ycpeAHeHHLIe

3HaqeHqff cofepxanru? (ecnu oqenr<tr cAeJIaH],I no HecKoJIbKnr rrurrru) no Ha6lrogeHu-au

c fl3C-ruarp^fit, u AJrf yurepoAa, KaJIbIIEs, xeJle3a u.6aputTaloKe no Sotorpa$IrqecK,M
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Saeuenr 28 And lges

flannar crarrr t5l

n l8e n lge

Ta 6 r u q a 4

Coqeprreurc oJreueaml . rruocQepe 28 And x rl Coluqe

CI
NI
OI
SiI
siII
SI
CaI
FeI

Fe II
Ba II

8,55

7,ffi
8,88

6,92

7,46
7,M
6,38
7,55

7,58

2.v

8,09

6,y
7,55

7,48

3,l l

I
2
3

2

I
2
3

5

,
I

tlel
wl
tlel

Il3l

tlTI

t3l

8,67

8,00
8,92
7,65 )

7,55 |
7,20
5,36 )
7,5s I

7.s6 1

2,n)

8

45

8

I

Ha6nIoAeHEffM crleKrpoB [5]. B noc.rre4reu cron6qe ra6rtr{br AaHo coJrHeqHoe coAepxaH}re
coorBercrByror[Ex gJreMerrroB lge. u ccruxr Ha gTarbE, tr3 Koropblx Bg1TEr org 3HaseHLu.

Caurre MHoroqucJrexxbre B xa6lro4ennrrx yqacrKax oKa3aJrtrcr ilnn:as, x<enesa (cu.
ra6l. 3) f, BeJrrrrtrrrbr ero co[epxalmr lge @e) qnn 28 And uo fr3c r eororpaStrqecKr.rM
xa6lrogenuxM xopouo cornacylorcf, Mex,qy co6ofi, paBHo KaK E c coJrHeqHbrM 3HaqeHHeM
(cu. ra6n. 4). To xe caMoe Moxxo cKa3arb o colepxaHuu K:urErIE-f,, Tperrri eJreMer{T,
JTEHBE Koroporo HaM yArurocb na6lrogarr AByMfl MeroAaME, 

- Ba II. B o6oux cJryqarrx
oIIeHKB coAepxaxE 6apux lge. (Ba) cqenaror uo o4nofi lrunyrs tr, KaK uoKa3brBaror AaHHErera6* 4, couractre MexAy HtrME HegocrarorrHo xopouee 

- 
pasuurla cocraBJurer 0,77 dex.

B cpegxeu coAep)KaHtre 6apux r 28 And [o q)aBHeHEro c coJrHeqHrrM Moxno cqrTarr,
B E36BrrKe ua 0j2 dex (pnc. 1).

co4epxaxne KpeMHtrf, Mbr oqeHEJrtr rro rpeM JrEH[xM, ABe tr3 xux ], 6145 u],6155
coorBercrByror nefitpa.nluoMy cocrorHEro Si I, ogxa 1,5056 - Si Il-uoxllroraxxoruy. Kax
BEAHo ug ra6n. 3, lge (Si) rlo AByM JIEHE M rrefirpalrxoro KpeMHEff oKa3aJrcfl H61Ke Ha
flonlloprAKa BeJIEqtrHBr, qeM rlo JTtrHEE troHtr3oBaHHoro. 9ro6rr cAenarb 6otee
onpeAeneHHrrfi rrrrog orHocETeJrbHo coAepxarrEff KpeMHEf, r aruoc$epe 2g And,
Heo6xo4urGr xa6lro4ermx AononHrreJrrrurx lrord, xo uo>rcro rroJrarar6,.rrb lrc 7,,6145 nl, 6155 rIpEHf,TBre cEJrLr ocrlunJrxropoB HeAocraroqHo rorrHbr. B uonrsy gToro
rl.PeArloJroxeHEfl roBopET To, qro aBTopBr [3] npu EccJreAoBaHEE rmaHToB TaKx<e 11o
y[oMf,HyrblM BLrrue JItrHtr M xefitpalrnoro KpeMHtrf, c reMf, xe 3gaqeHrrrrMg cnJr
ocl{Ennf,TopoB fionyqEnu 6o.rree Hf,3r(oe co[epxaHue, qeM rro ApyrtrM JrtrHr{{M KaK
refrrpamxoro, TaK E f,oHE3oBaHHoN) KpeMHtrfl.

^ ^C-fl3_C-uarpn1efi xaw 6rrnu Ha6lro4eHrr rpu JrEHErr ceprr S I XS680,47 6n.; l, 8693,98;
7'.8694,77 (cu' ra6l. 3), ogxa E3 Koropbrx 6nexArpyerci nrHuefi a3ora. Hs ra6nuqrr
BUAHO' qTO BenEIItrHbI CoAepX(aHtrfl cepbl, IIOJTqeHHEI€ IIo AByM JIBHryM, trMeroT 6nRgXue
MexAy co6ofi gxatreHgl. flaxnrre ra6n, 4 u prc. 1 rroKa3brBaror, trro cpeAHee 3HatreHqe co-
AeP)r(aHf,f, ceprr lge (S) anr 28 And oKa3aJlocb He3HaqETeJrbHo HE)Ke conxevHoro. !,nx
qraBHeHEf yrroMrHeM, qro coAepxaHue cepbr 6rrao onpeAeJreHo uo JrtrHEtr ),"9694,77 sI
ca4axane r oxyuga [16] rrr ABeHaArIartr iaesg cuexrpaJrLtoro runa A, cpegtr Koropbrx
qerBrpe MeraJrJrEqecxux A^ (a rou sucre Cupryc), ABe rreKynflpxbrx (lp), ocraJrbHbre
HopManbHBre sBe3ABr. Auropsr u6] geraror BbrBoA: "... Cogepxanxe cepu gnr 6onr_
TIIEHCtBa rry)orpaMMHEIX 3Be3[ COB[aAaer c coJrHerrHbrM, 3a trcKJrroqeHrreM 68 Tau (A^) u
73Dra (4),, Koropblx coAep)r(aHtre lge (S) rroBbrrueHo tr rroHDKeHo coorBercrBexxo. Bos-
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Pxc 1. Cpanueufie coAepxann, e]IeMeHToB e arxoc$epe 28 And c nx copePxasueu s aruoc@pe Co'nuqa

ToqKrr - 
eJreMeHTLr, coAepxauue Koropbrx onpeAeneHo au6oTo.nsxo 3Aecb, tr s [5], cserrrte KpyxKIr - Pe-

3ynbrarbl roauxo us [5]

pxc. 2. Cparueuxe ra6arogbuHoro cneKTpa rnesqur 28 And (cnaourHac ttttuttt) c cItHTerItqecKItM (rurpuxoear

aunxs) Aas coAepxaHr, )T nepoAa lge(C) = 8,45,T ovxu - 
qae lge (C) = 8'50

Mo)KHo HecKoJILKo IIoHDKeHHoe coAepxaHEe s2Lyn (xoprrlalrxar A-sresna) u eUMa (Ar)"'

3auernrl, rrro AJrfl Cnpryca (A-) uo rr{TE JTEHEflM Canauonrru [7] 6rtl rtoryqeH AoBoJIbHo

cyulecTBeHHbui 11o cpaBHeHIIIo c Colnqeu E36bIToK coAepxaHgc cepbl ^O,70 dex, torqa xax

,,o orpeAeJreHg rM [t6] (olru ntrHgc) BeJrrrrgHr,r lge (S) y Ctrp,yca E ConHIIa oKa3arll{cb

OIEHAKOBEIME.
Tenepr paccMorpnM eJIeMelrrLI CNO.
yuepoi. Hau yganocb Ha6JrroAarb JrErrrb oAHy JrtrHEro yrJrepoAa X 5052, 12 C I, roro-

parr B ctrHeM Kpblne 6lexgupyercfl rrrxvefi xeJle3a 1,5051'64 Fe I. fIocroJILKy KpacHoe

ipuno X 5O52,LZ C I cno6onHo or 6neHA, Mbr MonrE BbrsEcrIITL eKBEBaJIeHTHyro IulrpEHy

nb nonospre 11po+grfl. Ywrrrsaf,, yro rr1rosuJlfr. Irlarusit B 28 And cEMMerprtIHbI' IIo sKBIr-

BaJreHTHofi urrpune corJlacxo [3] 6uno o11peAeneHo coAePxague yrJlepoAa lge (C) = 8,60'

Kpor,.re Toro, B;JItrwIy lge (C) MbI oqeHultr' pacccrTaB cnrrleTrsecKnt cnexrp B IIHTepBa-

ne nlror BonH l" 5051-5053 A n cpanHrn ero c Ha6JIIoAeHHrIM. flpn pacvere ctrrrrerEqec-

Koro cr[eKTpa, KaK yxe orMetIaJIocL Bbrlue, MLr [oJIb3oBaJIIrcb MeroAuKoli, orurcaHHoli B

tlsl.- 
ftp"*1" qeM pacctmrbrBarr cuHTer[trecKni cnex'rp B oKpecrHocrfl' rrfr:lifrla]" 5052,12 C l,

Mr,r pacctIETaJIE ctrHTeTrrlecKrul cleKTp B Aua[a3oie Xetqe_.61514, KyAa rlolraAaror

xe6neHnupoBaHHEre JTEHEE xeJre3a L 614'7,74 Fe II n x 6149,25 Fe II, Anx Koropblx ro
3KBTTBaJI9HTH6IM trIEptrHaM 6blno olpeAeneHo ero coAepxalme, PaBHoe lge (Fe) ='l ,63

fr7,52 cooTBersTBeHHo, fIpE pacqeTax B KaqecTBe [epBoHaqaJllHoro 3HarreHHrI cKopocTH

BpaqeHEc Mbr [prrHffJrE lJsin r = 20 X]ri,/C,T,e, 3HarreHEe, KOTOpOe 6rrno noryveHo HaMH IIpH

Br,rsEcleHtrE cllrrreTtrqecKoro crleKTpa c qenblo oI{eHKrI coAepxa}Iufl Toptrlt n 28 And [18]'
B pesynrta're BapEarld 3HaqeHEfl Osin i oxagaJlocb, rrro Ha[Jryrrluee corJlac[e pacctlH-

TaHHoro E Ha6IIoAeHHoro cneKrpa B o6JIasrE j\ 6146--6151 A ur'reer MecTo npn Usin i =

= 17 xwlc,T.e. BeJIuqEHa Usin i HegHacureJlbHo oTJltrqaeTcfl oT cKopocTtr, flonyqeHHoll
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HaME B [18]. llrar, rpn{f,Maf, usin i = 17 xrvr/c E Baprqpyf, BenErrEHy lge (C), Mbr rrpgrrurf, K
Haf,Jryqrueliry corJlacf,x) PaocquTaHHoro u xa6nrcgeHrrono npo$rreil 1,5051,64-5052,12 A
npu lge (Fe) = 7,62. Ha puc, 2 [pencraBneHbl pe3yJrbrarbr cpaBHeHEf, ctrrrrerf,qecKoro
c[exrpa rrpg AByx 3xaqeHEsx coAepxaxf,x yrnepoAa lge (C) = 8,45 u 9,50 u xa6no4ex-
noro. Taxuu o6pasou, coAepxarrf,f, yrnepo[a s 28 And, rtofiyqeHxbre AByM, Mero[aMr{
(cu. ra6.rr. 3), oxaearucr 6rngxr Me)rqy co6oft u conxeqxbrM gxiqenuerr (cu. m6r. 4).

Asor. LIg rpex na6rrc4eHtbrx lnrd xefirpa.nrxoro a3ora ogxa x, g6bo,2g ,"*ogrr", ,
6n^enge-c-lrruefi ceprr. Cpe4xee sHatreuEe coAepxarruf, rro AByM Apyrf,M JTEHEflM l, 8683,38
u l, 8686,13 oKa3anocr parxsru lge (N) = 7,&, trro Ha O,.iO aix Merrrrre coJrxeqHoro
(cu. ra6r. 4).

Kxcropog. flo.nmruru rptrrurera 1,6155g0; 1,6156,78 n l,615g,19 o I noryueror 6rsg-
x[e Me)rqy co6ofi 3xaqeHEf, coAepxard, Ex cpeAnee sxatrexre lge (O) = g,gg [paKTf,qecKn
He orJrrrraercf, or colepxaxzx xEoropola na Colrule (cu. ra6.rr. 4).

5. O6cyxqenf,e psynbrerol n BbrBoALt

Llroru f,3yqeHf,fi crleKrpoB nynbcqpyroqefi saesgsr 28 And, flonyqegHLrx c fl3C-uar-
prqefi, npelcraBJlellrr s ra6r. 4 nxa puc. l. Ha ocxosaxur erf,x pe3ynETaroB MoxHo
cAenaTB crreAyrotrFe BBTBOAET :

1. CogepxaHEe KaJIbuf,fl E xeJle3a Ws 28 And no xa6.rrro4exrrx c fl3C-uarp1alefi
oxa3aJrtrcB TaKBME Xe, XaX_6ulE rroJryrreHLr HaMf, paHee Qororpa$rvecKf,M nyreu [5]:
lge (Ca) = 6,36 u lge @e) = 7,55, f, He orJrf,rrarorqf, or coJrxetrHbrx gxaseErfi.

2. xors. colepxaruff 6apnx, rroJrylrexHLre c fl3c-uarpuqefi u dororpaeuqecKg, He-
cKoJrbxo pa3nf,rrHBr (cu. ra6l.4), ogxaxo Moxno flpeAnonararr, qroB 2g And cyqecrByer
xexoroprd ug6urox gToro gJreMenra rro orxoruexf,x) x Co.rrrury.

- 3,-$peytd nnr.28 And xa6lrogaJrcf, BnepBBre. Ero ooAepxaxre u arnoc$epe 28 And
lge (Si) =7,20 HaxoAETcf, no HatrrEM onpeqenirurlr a He6omircu 4e6nryre or"o"*"rroo
Corxqa.

4. Co4epxaxEe ceprr r 28 And TaKxe oqerrexo 3AecB BrrepBrre: lge (S) = 7,O4, f,, KaK
Bq{Ho ns ra6r. 4 t pnc. l, 6lnsxo K conneqHoMy.

5. [rs erexenToB rpynrrbr cNo gar 28 And paxee [5] 6rrao onpe4eJrexo Jrrrnrb coAepxa-
1lre lyepg[a. B pesynrrare q)aBHeHEf, noryqexurrx HaME Berrf,qnr lge (C) = g,32, agora
lge (N) = 7,60 E KrcnopoAa lge (O) = 8,88 Anr 28 And c coAepxanueM m xa Co.rrxrqe
(cu. ra6n. 4 n puc, 1) cregyer, trro B arMoceepe 2g And xi6arcgaercr ne6omiuofi
geQurEr yrnepoAa E a3ora, Tor[a xaK co4epxarue xrcnopoga 6rrgxo K conHe{roMy.

Mrr qranxunE roryrreHHBre HaME 3na.reHgf, lge (c), tge (N) n lge (o) \r,2g ena i pe-
3ynBTaraMf, f,@JreAoBaHEff erEx sJreMexror Po6n r Jlau6eprou [6] rm craHAaprHbrx
E MeraJrJlEtrecxux (Ar) 3Be3A COOtBercrBeHHo Ha pf,c. 3 t 4,',rge [pe4craBne1br 3aBtrctr-
Mocrf, lge (C, N, O) og e$$exrmxofi reuneparyprr. lls puc. 3 u 4 rugxo, rrro no co-
AepxaHmo yrJrepoAa 28 And He orJrf,qaercf, or craHAaprHBrx 3Be3A (cu. pxc. 3) r pac-
floJraraercff y aepxxefi rparmrlBr rroroxerrE A^-zsezy (crr. puc. 4). cogepxanre aiora
lge (N) y 28 And oKa3aJr_ocr HDKe, rreu y craxAaprxBrx 3Be3r (cu. prc. i; , 6rrr*o *
cpeAHeMy 3HaqeHtrro lge (N) npeAcraBJrexxbrx rra pf,c. 4 A^-zrrety., Lr, iraxoxeq, BeJrErrf,Ha
coAepxaHEfl KEcJIopoAa y 28 And coorBercrByer repxreft rparrf,rle erofi nenxsf,H6r KaK
Antr crarrAaprHbrx, Tax n gtt. A^-ztesg 6nnexux eQQenrnrnbrx reMrreparyp. B cfltrcKe
A.-saesg, trccneAoBaHHBrx n [6], oKa3aJrEcB ABe sBe3Abr rmra 0 ll{nra 

- 
pruf r 6 Del, xa

puc, 4 onu orMeqeHbr KocrrME qeproqKaMf,
Ha ocxonaxtrf, rroJroxeru Ha ptrc. 4 lrynrcupyroqrx 2g And, ppup n 6Del MoxHo

cAenarE BBrBoA, qro aHoMaJrEE coAepxaHur lge (c) r lge (o) y 2g And MeHee Bbrpaxerrbr,
rreM y AByx ApyrD( rrynBctrpyrcqm( 3Be3A, TorAa KaK boAepxarue asora lge (N) npaxru-
cecKE oAEHaKoBoe AJII rpex snesA. Kax JDKe orMeqaJrocr Brrrue, bDel ncqegoraaa"i xaun
paxee [5], rXe HaM ygiurocE olpeflenf,Tr AJrf, Hee co[epxaxue yrnepoAa tge (Cl = g,33 no
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Prc.3. Conepxanle yrnePoAa, a3ora n xlcJroPoAa B craHAaPTHhtx 3Be3Aax connaclro [6]

Illrpnxonar JuHIl, - coJtHequoe ooAePxau[e CNO. Csemrre H TeMHbIe rpyxxx Ha BepIHeM PucyHKe clPlBer-

cTByroT coAepxartrtro Iro Jrt|IrrrrrM neftrpa.,rtnoro n [oH[3rpoBasnoro yraepofia. Kpecrnor - cogepxanne CNO gar

28 fuid couacxo HaIrr[M onPeAenenrrtM

Prc.4. Coqepxaule yrnePoga, a3ora rr KxoropoAa b Am-rresgax [6]

CseT6te u teMHLIe xPyxxil, [epeqeprclylble l(ochlMll JtIlHllrMH' 
-3Be3AbI 

pPup rr !Del' Ocra.ltcsue o6oguaqenus

cM. Ha Plrc, 3

AByM JrEHf,rM. gTo 3flaqeHEe HecKoJrbKo BbIIIIe lge (c) =798 conlacHo [6]. Ceft'racuu

,rpbroxrr Ha6rro[e1trf, 3Be3Abr 6Del c fl3C-uatprqefi u B 6unr<arluree BpeMfl Ha[eeMc,

cAenarB oIIeHxE oolepxaHf,ff yrneFua IIo E{+paKpacHbIM nf,HtrflM'

B gaxnrosegf,e aBTop 6xarogaput JI.C. JLo6ntrKoBa 3a IIeTIHBIe 3aMerlaHEf; IIptr qreHry

py"o*"", a TaroKe T.H. Hoyrr.ry fr,II.Vl, @rnarory 3a f,3roToBJleme Ennloc1pal@'

Mafi, l99l r.
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O IIEPEM EHHOCT}I SMI,ICCIIUT
B CIIEKTPAX I{3BPAHHBD( Be-3BE3,(:

0CrB, gPer, yPer

T.C. Ianxnna

flponegen axaJrr3 crreKTpaarurrx Hn6;rrcgenld rpex Be-uerg: OCrB, rfer, yPer, rronfteHnLlx g cesoHul 1988-
1990 rr. sa 122-an reJrecKole c gxQpaxqnonxbrM cneKrporpaQou, c npuereveHl{eM pe3ynbraror ua6.nrcgeHnfi

nPeAbrAyr4rx neT,
Ha6,[rogeuc OCrB s 1988-1990 rr, rroArBepxAarcr o6uapyxeHsyrc pauee nepeMeHllocrl crpyKrypbr

npoQuaefi a6cop6{nonnrrx lurorft BoAopoga. Ylgue*eruc crpyKrypbr n ray6mrrr rgep annufi BoAoPoAa or Ho Ao

H6 yxa*rnaror Ha ro, qro 0CrB uaxogurcx n Qase Be-shell.

AHarus oM[ccrroHHbrx crreKTpoB (pPer noKa3an HaJrHrrHe crporofi noBTopfleMoctfl B r3MeHeH[rx crpyKTypbl
oMrrccr{ouHrrx upoQr.nefi normr H61 c @rofi or rprKJIa K IIIIKJIy.

O6uapyxeua 3aBrcHMocrb Mexny H3MeHeHE Mrf orHocraerruoft purencnBsocrt! 3MHccLIoIrHErx KoMnoHeHT
(V/fl), noayruupnubl eMHccHH H cKopocrL BparrleH[, suerxBefi qasrtt o6oaoqKn H Aenaerc, 3aKJIIoqeHHe, qro
o6oao.ra BoKpyr rnaBHoro xoM[oHeHTa acsMMerprrqga, mleet Qopxy en.,tEtco]rAanLnonc KonBIIa, PacnoJIoxeH-
nom r op6nmlsnofi naocxogru c[creMLt.

Cr.nssar eMnocrrr B Jruurrflx Hg x Hp c n:ry6oxofi a6cop6qreri B cfiexrpe \rPer noKa3blBaer Ll3Meuefirl
rrgTeHcllBHocrlt n cna6ne xoae6anur otrocnrearnoft urnegcltBuocfi eMqccltogHtrx KoM[oHeIrr.

3a npevr xa6lrogexnfi c 1986 r. s H3MeHeHm{ ayuerofi cxopocr[ no KoM[oHeHT.lM JIHHntt H61 HaMernnce rpeH[
B cropony orpnqatelsmtx euaveurui,

Bsrrsaeuuure [3MeHeHr{, napaMerpoB sMHccHH Hc cB[AerenbcrBylor o6 uguegenuqx B crpyloype o6olovxu,
odycloaleunrrx BparrleHleM r, Bd3MoxHo, paAl{anbHLrM}t ABHxeHHrMIl.

ON VARIATION OF THE EMISSION IN THE SPECTRA SOME Be-STARS: oCrB,gPer, ryPer, by
T.S. Galkina. The analysis of spectroscopic observations of three Be stars; OCrB, gPer, VPer are reported. The

obssrvations obtained with 50" reflector equipped with a grating spectrograph. The results of observations previous
years were used.

The observations of 0CrB in 1988-1990 confirm the variation of the structuro of profilo of hydrogen absorption
lines discovercd in earty.

We conclude from the variations of the structure and deep core of hydrogen lines that 0CrB is in Be-shell phase.

In the spectrum qPer it is found that the structure of the emission profiles Hg-line show the recurrence with phase

from cycle to cycle.
Also, it is fornd the correlation belween ths variations of the relative intemsity y and R cornponent Hg-emission

line, the halfwidth of emission and the velocity rotation of outward onvelopo.
We conclude that the envelope around the primary is asymmetric, in the form ellipticat ring in the orbital plane of

tho system gPer,
The strong ernission with the deep absorption in the H61- and Hp-lines in lhe spectrum tyPer show the variations of

intensity and the small fluctuation the relative intensity of emission 7 and R components. 
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During the observations from 1986 to 1990 the radial velocity from the measurements of the components H61-line

showed trend towards the violet frqn the rest wavelength.
The revealed variations of the parameters of emission H6r-line point out on modification of the structure of

envelope due to the rolation and may be the radial motim.

fgreHge Be s gsegAax crrexTpaJrbHoro rf,rra B orxprtro 6onee 100 JIer Ha3aA. Ogxaxo,

HecMoTpff Ha ro, tITo tr3yqeHEro 3Be3A c xapaKTeptrcTEKoli Be nocscqeHo MHoro
EccJreAoBaHEri, MLI etrIe AaJIeKE or rroHEMaHE, rrpoEcxox,qeHEfl E TIPHPoAbI rlx [epeMeH-
HocTtr. E111e xe Bblpa6oTaHa eAEHas ctrcreMa o6u1efi KnaccH+HKaIIE[ nepeMeHHLIx

sMEccEoHxLrx crreK'rpoB Be-srerg B orrrrtrecKofi o6aaqru BBtrAy roro, t{To Kaxnoe oIrllcaHne

Be-cnexrpa orHoctrTcf, ToJrbKo K KoHKperHofi Be-snwqe, Ha6JIIoAeHHofi B o[peAeneHHylo
srroxy. KaxAag E3 E3yqeHHbD( Be-3Be3A cBr-ffercc yHExaJILHofi, co cBoEMtr cneIIESucecK[M[
xapaKTepf,cTEKaME.

Teu ne Menee K HaqaJry 80-x roAos yAaJrocb BbIqBETb crleAylolrpre o6[IEe cBollcrBa Be-
3Be3[.

1. Be-gsesgrr - 3To 3Be3Abr crreKrpaJrbHoro rnrla B, III-IV KJIacca cBerrrMocrtl, c 6onb-

rrruME cKopocrrMll BpaqeHEs (usinl - or 150 go 450 xlvl/c).

2. B oursqecxux E Er+paKpacHbrx crreKrpax orm( 3Be3A nprcyrcrBylor B gMuccElr JIEHITI{

6anrueporcxofi cepnu (no xpafinefi r.repe [Ij, a raKxe JIEHITtr HeI n xexoropblx MeranrloB,

yTo ,BJIffeTCfl yKa3aHIIeM Ha HaJIErtr{e [poTDKeHHbIX, XOJIOAHEIX, IUIOTHbIX OKOIO3Be3AHbIX

o6nacrefi, Kax reuepr ycraHoBJreHo, orlr o6nactn EMeIor gJreKTpoHHyIo rIJIo'rHocrL
[opcgKa l0l1-1012 enix,rpox/cu E eJIeKq)oHHbIe TeMnepaTypbl rop{Axa l0aK, rITo Huxe
TeMneparyp QorocQep raesg.

3. Bce Be-gses[rr rroKa3LrBaror HpperynrpHbre E3MeHeHEN KaK B olrrnqecKrrx cleKTpax
(urUegexux f,HTeHcEBHocTE eMIIccEtr, cMetrIeHE JIHHtrtr f, Ap.), TaK II B 6necxe n tofi xe
o6ragrE. Ha6nrcqexxble tr3MeHeHB, xapaKTepEc'TBK crleKTpa yKa3BIBaIor Ha ro, rrro
KoJrEqecrBo Maccbr, rrJrorHocrb, pa3Mepbl E cKopocTtr B xonoAHofi IIPorDKeHHofi o6nac-rn,

Ilc[yCKarctrIefi HCf r Apyrue SMtrccEOHHBIe JIEIEE' TaIOKe MeILIoTcfl'

4. Ha6nroqeHgff B ynbrpaQuoneronofi o6flasrtr Be-euesg paHHero runa, yc[eurHo npo-
BoAEMbre Ha crryTHEKax JtlE, Copernic, troKa3aJrlr y pe3oHaxcHblx JIErd BblcoKoft noHI{-

sar{trtr (CIV, Siw, NV) Halrvne KoporKo)rsBytrItrx pe3Ktrx a6cop6quoxlrblx KoMnoHeET,

cMetrIeHHBrx B KoporKoBoJrHoByro o6nacrb crreKTpa, xoropLle cBtrAereJlbcrBylor o rlplrcyr-
cTBf,f, rrepeMeHHoro 3Be3AHoro Berpa co cKopocrrMn EcreqeHtrI or 50O Ao 1000 KMlc rl

sJreKTpoHHrrME TeM[eparypaMn nrrure eQQeKTtrBHbIx reMrleparyp IIeHTpanbHbIx 3Be3['

5. ilnrrenrxbre pflAbI ia6lroqegufi orAenbgblx Be-snerg (l,Eri, !Oph' IOph, lCen,
oCrB u gp.) uosnolanE ycraHoBtrTL, .rro Be-3Be3ALI IBMerIrIor cBoll sMlrcctroHHble xapaK-

TepgcrtrKu: gMtrccur B JrEHtrf,x Eansuepa rroKa3blBaer It3MeHeHEr BruIorL Ao Ectle3HoBenllc

E norBJrexrfl BHoBB crrycr{ HeKoropoe BpeMs. flocsJrexne oMtrccf,oHHLIx ntrHd B crleKTpax

B-gsegA paHHero rf,rra ecrr KparKoBpeMexHax (nepexoAcqas) Qasa r xu3Hrr 3Be3ALl'

Cnexrp Be-snesqu B3MeHflercf, or Be x Be-shell E AaJIBIUe Moxer crarb crleKr?oM

HopMaJrb1ofi 3Be3Abr rtrrra B c a6copSqroHHbrME JIEHtr IME, a cflysrfl HeKoropoe BpeMrI

Hacryrraer o6parxrfr nepexoA Ha3BaHHbrx Qas. 9rn flepexogbr otpaHlrleHHofi npoAon><r-

TeJrbHocrg f, HerrpeAcKa3yeMbr I r ccrrnxx rau]. 9ro6u BLIIBETr raKyrc [ocJIeAoBa-

Tenbg)[o cMegy cocronrd arr"roc$epbr 3Be3AbI, n]DroGI AJIETeJII'HrIe pxgrr Ha6nrogexur].

3a nocneqrue 10 ler Aocrrrxyr orrpegeneHHblfi nporpecc B E3yqeHEE Be-gregA.3rouy
c[oco6crBoBanE opraun3arlEff xooneparusHofi [porpaMMbl KoMIrJIeKcHoro $oroueTpu-
qecKoro tr crreKTpocKolrtrsecKoro EccJreloBaHu.r ua6panHrrx Be-gse3[ tr [pIrMeHeHHe

corpeuerurofi rexrmcr Arc Ha6rroAexrd c srrcoKn.t pa3perueHueM, c 6onilfitu orHoIrIeHHeM

cnrxan/nryu, qro AaJIo Bo3MoxHocrb [3ycarb B Aeranrx rlepeMeHxocrr npo$u.rrefi cneKT-

pan6Hbrx ntrHd. A gro B cBoK, oqepeAb rrpEBeJIo x o6xapyxexmo 6rtcrprtx H3MeHeHHfi

upo$unefi a6cop6rgonnrrx tr sMucctro1gblx nroaafi B El1repBanax or 0,2 go 2 gxefi.
' 

KoporxoapeMeHxrre tr3MeHeu[f, B BuAe BblrlyKJlocrefi n rop6or xa npoQulrx Qoto-
cSepriux nrrmi o6xapyxenrr yxe y p{Aa Be-gnegr, TaKEx, xax (Oph, lEri, 26oph, qcen, u
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HeKoropbrx ApyrDL Xapaxrepxo, qro Bce grr 3Be3ABr rrpereprrenn Qasonrre rr3MeHentrfl rD(

crreKrpoB or Be x Be-shell r r B-xopuaarxofi.
Bogrmxaer Borrpoc: cyqecf,Byer ru xarar-m6o cBf,3b Mex[y na6mogaeusuu 6ucrpu-

Mf, E3MeHeHf,rMf, Ha npoQnnrx a6cop6quoxHbrx E gMEccEoHHErx nnrd onpegelennofi
3Be3Abr E AonroBpeMeHIIbIME f,gMexellrf,Mf,, Ha6JrrcAaeMbrME B rugmtroft o6nacru cnexrpa?
Oxasalocr, qro y HeKompblx 3Be3A, Anff Koroprlx EMeJrtrcL o[HoBpeMeHHBIe cJIexeHEfl 3a
6rrcrpofi E AonroBpeMexnoft repeMexxocruo ((Oph, X,Eri,6ori, qCen) BrrrBJrerra cBrr3b
Mexly E3Merrextrf,Mf, B aMrrnxTy4e 6rrcrpofi rrepeMexHocf,f, E AonroBpeMexHofi [epeMeH-
Hoctblo eMEccf,E B nf,Ilf,rx Bo4o[roAa. Y ogrmr 3Be3A eru E3MeHeHEf, rroKa3BrBaror axTtrxop-
peJIflrIEIo, xar y 2gOph: aMIrnETyAa KparKoBpeMeHHbrx xoae6anrfi yMeHbtrraJracb, KorAa
gMECCf,f, BO3paCfaJIa,3aTeM aMrUrETyAa MeI(JreHHO yBenErmBanacB,gMBccUq yMeHbrrraJracb.
),Eri noxagana Apyryro 3aBtrcuMocrb: aM[nETyAa KparKoBpeMexHbrx rore6aHrfi 6rrla
xau6orrnrefi uepe[ Bo3pacraxEeM gMuccEf,.

LIs uapa.rneJrrxBlx Ha3eMHBrx r y.rrrrpaQnoJreroBrrx xa6lrogend o6xapyxeno, .rro
pe3Kue a6cop6quoxHble KoMrIoHeHTbI y pe3oHaHcnbrx nmrd Bo3HEKaror u xa6nrogarorcr
6o,nrrre E qatrIe B MoMeHTbI BpeMeIrE, KorAa orrrolreHue EHTeHctrBHocrtr Quoneroooro
KoMtroHerrTa K xpacHorify (V/R) eur""uorursrx lmrd BoAopoAa IL [ ]h 6olrnre eAuHtrrFr, E,

uao6olror, oHE peAxf, trrtr otcyTcrByror r Qasax, KorAa ero orrrolreHtre MerrBtrre eAEHrrrEr.
BrruonxerurLle K trasrof,u1eMy BpeMeHtr trccJregoBaxf,fl Be-saerg rrpuBoAfl" K saKJrro-

qeHEK), rrro crIeKTp Be-saesgrr, xa6lro4enxrrft n urnpoxoM AEa[a3oHe AIEH BoJrH or
peHrreuoBcKo* go garexofi uxSpaxpacxofi o6nacrf,, f,Meer cru6uorusecxufi xapaxrep
6narogapr ilpucyrcf,Bf,ro B HeM cneKTpaJrb-
HBIX xapaxTeptrqtuK, Koropbre yKasbrBaror Ha Hrurf,rrEe n aruocQepe 3Be3ALr o6lacrefi c
AuaMeq)anrHo [porf,BorloJroxHblMf, Qurruecxm*rf, xapaKTepEcrEKaME. Ogxaxo ocraerc{
noxa HexsBec[HEIM rlpotrcxoxgexre Be-ssrenrg,,g, rlogToMy HeBo3MoxHo rlpeAcKa3arr, n
[arb oAxo3xaqxbre o6rgcxerue xa6nrogexrorM xapaKTeptrcrur(aM, Bor uoeror"ry E Ba)KHbr
E3yqeunf, f, KparxoBpeMeHHBIx ugxexexd upo$unefi lurd E crrexex[f, 3a AoJrroBpeMeH-
ITETME f,3Merrexr ME B crleKq)e KaK B BEAEMofi, raK u u ynrrpaQnonerosofi o6nactxx. I'I,
KoHeqHo, nau6onee qeHHBIME tBJrf,Iorcf, HerrpepbrBnBre AJrf,TeJrLHbre pxAbr xa6nrcgenrd ra
us6panHrruu o6texrauu rlapanJrenbHo B pa3u6rx ruKaJrax BpeMeHE E B pa3Hbrx cneKT-
paJrbHBrx o6nasryx.

B riinry [porpaMMy Ecc"IleAoBaHf,fl AonroBpeuexnoil crreKTprurrHorl nepeueHHocrr.r
rs6paxnrrx Be-snes4 BoTITJIE nau6onee Aosryrrxrle Anf, TenecKona ue6oaruroro pa3Mepa
(L22-cu peQlerropa) sresgrr or l-fi Xo 2-frr BeJrtrrrrxbr: 2gPer,.yCas, gPer, yPer, 0CrB u
HeKoroprre Apyrf,e. 3gecr 6ygyr r:loxeHbr pe3yn6raru xa6lrcqexrol rpex Be-snesg
OCrB, gPer E VPer, BbrrroJrxexnbrx s 1988-90 rr.

l. Ha6.lrrcnerxn. CuexrpaJlbxble xa6lrogexnx Bcex 3Be3A BbrnoJrxeHbr Ha 122-cu pe$-
neKTope Kpuucxo.fi aorp@rcEsecxoft o6cepBaropuu c qnQpaxrpoHxr,rM crreKrporpa$oru c
Aucrrepcf,rMn 30 A/ur'r y Hc f, 36 A/uu s o6racrn 1,3700-4950 A. [anuue Ha6lrogexnfi
xax4ofi sriesgrr [pmeAeHBI B coorBercrByroqefi ra6nur1e. Cnexrprr flortyqeHbr Ha rrJra-
clrf,HKax Kodak 103 aO u 103 aF. 9xcuogrrFnr cocraJrflJrf, or 20 go 40 umr Anf; Ho u qo I v
Arx o6nacrr 1 3700-4950 A.

2.0CrB. OCrB - 3BesAa rnasnofi [ocneAoBareJrbxocru, crreKTpaJrbHoro rrrrra B 6V"c
otIeHB rrrEpoKEME SorooQepxblMf, JrtrHtrf,Mn. orsini rro JTEHEffM HeI u MgII orleHuBaercf,
pa3HbrME aBToPaME B pa3IIbIe fleptroAbl xa6nrogerd B AEaIra3oHe or 250 4o 400 xr"r/c.

OCrB npm*rerlareJlbxa reM, rtro ee crreKTp r rrqmraoft o6nacrr c MoMeHTa orKpbrrtrc ee,
KaK 3Be3ABI Be, c 1922 r. K HacroxtrIeMy BpeMeHE npereplen Sasorue E3MeHeHEr or Be x
Be-shell E K HopManbxoMy crrer<rpy 3Be3Abr rrora B c a6cop6rluonHbrMu ruruuun. Stor
Qaxt r [oslaBEJI OCrB s crIEcoK Bo3MoxHLrx 6rtopux [epeMeuHbrx no axalorun c Be-
3Be3AaME c 6rrcrpofi nepeMeHHocrrro l"Eri, pCen n Ap., Koropbre raKxe rrperepleJrrr
$a:onrre E3Mexexf,tr or Be K cleKTpy xopuanrxofi 3BesAbr runa B.

Hanrn xa 6lrogenrr OCrB 6rrnu xaqarbr B aflpene 1980 r., KorAa oua HaxoArrJracL B
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Ta6anua I

flearue rrdrrcqeud 0 CrB I 1988-1990 rr'

1988 r
10.06
19.07

7.08
8.08

1990 n.

15.05
11.06
10.07
13.07

r5.07
17.07

23.07

2447...

323,351
3s2292
382,309
383,302

2448...

a7 389
054,333
083,303
086290

088,286
w0287

@3,371

3750-4950
3750-4950
375H950
3750-4950

5800-6700
580M7m
375H,950
375H950
5800-6700
3750-4950
580H700
3750-4950
375M950

2
2
I
I

I
I
a

1980 1985 1988 1990 alro* B7V

Wf,,A
HI 28.M-17.05 30.06-18.07 10.06-8.08 t0-z3.W

wf.,A | , wl,A n wl,A n wl,A n

Ta6r.nga 2

grorralesrgue urrprmr anunfi BoAoPoA! r rerxfl E cfiet(lPe

HCl

HB

ry
H6
rfl
H8
rD
Hl0
Htl
Hlz
H13
H14
Hl5
H16

HeI

1,4471
4388
4143
4t2l
4025
4W
3820

MgII

)\4482

629
8,00
8,18
6,94
6,50
s:ts
6,28
5,37
4,10
2,62
1,66
t,46
I,18
1,08

0,9r
0,93
054
0,48
0,81
0,46
0,83

447
sJ0
8,34
7,38
7,69
6;6e
sA7
4,81
4,O3

3,19
2,34
1,68
r24
093

l,l8
oJ3
0,82
0,36
l,l6
0J8
0J6

0,58

tje
8,14
7,85
7,38
6,77
6,03
5,66
4,4
3,32
3,05
t,82
lJ0.
rJ2

I,l9
0,95
l,0l
0,60
0,98
0,51
056

oJ7 0.67

8

2
8

8

8

8

6i
8

8

8

8
8

8

8

5

5
8

8

8

8

6

6
6

6
6

6
6
6
6
6
6
6
6
6
6

6
6
5

5

6
6
4

6

- 7,62

6 6,14

6 8,50

6 829
6 7,00
6 6,91

6 5,49
6 5,13
6 4,77
6 4,05

6 2,53
6 2,16
2 0,96

o=105 A

5 r,37
5 0,95
6 0,89
6 0,63
6 1,04

5 0,76
5 0,43

l-
6 6,17

7 7,10

1 6,63

7 6,98
7 6,62
7 6,34
7 5,57
7 4,61
7 3,43

7 2,36
7 1,89

'_ 
,,:

6 0,35

6-
5-
5-
5 0,53
6 0,13
5 0,30

* Konyuroa H.M. ll l/rsr,. KAO. T. 20' C. 123-155,
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Pxc. 1. llgxenesHr 3xolBaJlelrruofi rmrpnrst arurrui nogopoga c [oMepoM nnHun no ra6lrcgeru-m,r pa3HbD( ner
.1 - 1980 r,,2 - 1985 n.,3 - 1988 r.,4 - 1990 r.,5 - oLeO

$ase Be-shell [2]. [nx erofi +a3bl 6rrnu xapaxrepxbr pe3Kue a6cop6rgorfibre rApa Ha
rpoOEJI{x trrEpoKm a6cop6Igorurblx nErd Ho u Hp. Be-shell Qasa ueegrr, HaqaBrrraflcf, B

1979 r., AJrEJracb [pf,MepHo oABH roA. Kax uoxagrrBaJrl Harrrr Ha6nroAeHtrfl, pe3Ktre a6cop6-
IEoHHbIe fllpa Ha rlpdEnax mtrpoKE)( ntrHxd HaqaJrE Ecqe3arb c trroJrfl 1980 r. u K oKTc6prc
1980 r.a6cop6quoruroe xgpo r@unc IIo ucvesno.

OCrB nourna B HopMaJIbHyIo B-Qa3y E rrpoAoJrxaJra ocraBarLcfl B srorl +a3e, KaK
[oKa3LrBiurE cEcreMar[rrecKEe Ha6JrroAeHE r B. flroasox rr Ap. [3] qo 1985 r.

BrrnolHenxEle HaME Ha6nroAeHErI E aHaJrE3 crreKTpoB OCrB s 1985 r. [4] uorasanu
cJro)Kr{yro, Hec'ra6Enbrryro, rr3MeHqrotrryrccc or Holm K HoqE orpyKrypy nposuneft a6cop6-
r.EoHHbrx rmd BoAopoAa rL E IIs c E3MeHeHEeM rrry6roor.

Hosax cepEfl Ha6Jllo4erml 0CrB 6una flonyqeHa HaMu B EroJre-aBrycre 1988 u B EroJre
1990 rr. flarurrre o xa6aroqexgcx rpuBeAeHbr B Ta6Jr. 1. 34ecr rrepBbrft cror6eq -- AaTa,
rropoti - MoMeHT xa6lro4exmi B roJIEaHcKEx AILqx, B cneAyrorr{Ex cron6qax - o6flacrb
crleKTpa E qtrcno xa6lrcgetd. Co scex cleKrporpaMM 6blntr cAeJIaHbI 3arrEcE B trHTeHcEB-
HocTsx. [lx yvacrxoB crleKTpa, coAepxaqllx JTEHEE ]L'Hp, AaHrrbre BLrBoArrntrcb Ha
rpa$onocrpolTeJlB tr rlpo+EJrn TIpEBoAEJIEcb K ypoBHro JroKaJrLHoro KorrrtrHyyMa. no
3aluccM B EHTeHcERHoqrrx 6l,ulu oIIeHeHr,I gKBtrBaJreHTHbre rrqpEHbl nEHd BoAopoAa n
reJrE-fl E rrocrpoeHbr llpo+Ertr rrepBbrx qJreHoB ceptrf, Ealruepa Hp-Hs. flolyveHHue
oUeHKE 3KBITB,UIeHTHLIX urtrpEH JIEHHfi BoAopo[a tr reJrtrr rro Ha6JrroAeHEflM qeTbrpex
ce3oHoB [pI{BeAeHEI B Ta6JI. 2. 3gecr xe B rIocJreAHeM cTon6qe [pEBeAeHLr sKBEBaJrerrTHr,re
trTEpEHLI erEx xe nuulf,lt, noJryqeHHble AJr{ u,Leo, KoTopar 6rrna npunrra B KaqecrBe
craHAapra, Ho, xax oKa3aJlocb BuocJIeAcrBrE, clleo orKpblTa xax Be-sresga.

Ha puc. I noxasaxa 3aBucxMocrb 3KBEBaJreHTHofi nrrrpro{rr rrorni BoAopoAa or HoMepa
ilr.rJua, Pagxrruu 3HaqKaMtr o6ogxaqeHbl xa6rrcgenux pa3Hbrx ler. Pas6poc suaueruufiWo
oco6euxo 3aMeTgH y rIePBbIx rrJreHoB cepux Ho E Hpr vro yKa3bIBaeT Ha nepeMeHHocTr,
urrreHctrBxocrn grm( ttgxfrt,

Ha prc. 2,a a 2,6 rroKa3aHbr r:6paxxrre npoQunu BoAopoAHbrx nnuurl Ho u Hp Anfl
Ka)Knoro ce3oHa xa6lrcgerd. Cr:pyrrypa npoQu-rreft otreHL cJro)Kr{aI u MeHrerc{ or ce3oHa
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Fi;c.2. flpoQuan lunui H61 (a) n Hp (O B cneKrpe OCrB s paenure cesoxu ua6arcqenuft c 1980 no 1990 n.

K ce3oHy. Tax, r a[peJre 1980 r. Ha rrposrrJr-flx ]I., elqe 3aMerHr,I cJreALI y3Koro a6cop6quoH-

Horo flApa B rIeHTpe rrfrHwu, KoTopoe K IrIoJrIo yxe Ecrre3ro, npoSEJIL sfaHoBHTcq [pocTo

mEpoK;M. B cregyroqEe ce3oHLI a.Hd]fl Hp [oKa3blBarcT nepeMeHHocrb I'I rIy6I'IHLI u

orpyKlypbr rpooEJrefi.-nep&eruras 
crpyKrypa flpoQurefi BoAopoAHbIx JIE{ni B crleKrpe 0 CrB nnqxa s 1988 E

1g90 ir. Ha puc. 3,a u3,6 rptrBeAeHbr upo$ulu JrrrHtrrl Hp, I!,H6 u Hs AJL yKa3aHHL'Ix

ce3oHoB Ha6rIoAeMi, 3gecr 3aMerHa cxoAHaf, KapruHa rlepeMeHHocrrl B cApax rtpo+HJleli

Hp " 1{,. floc.negrme EsMerurror c.rpyKTypy or y3Koll a6cop6rpu B cApe Ao noqru rlJlocKoro

flApa. flepeMeHHaf, qlpyKTypa npo+meli nmrni B6Itr3E s1pa E caMoro rlApa MoxeT 6bIrL
pesynBTaToM HaJIo)(eHEf gMtrccl{tr, Bo3HEKaIotrIeft B o6onocKe, oKpyxarcqell 3Be3Ay, uIu
9To ecTb pe3yJrbTaT rIpocBrreHu r 6rrcr:prrx E3MeHeHEr? Ha rtpo+uficx Hp u Hr,, o6Yc-

JroBJreHHbrx rofi x<e nprwrofi, yro u 6rrcrprre Kone6aHr{fl Qoro@epnux twtrfri HeI H MgII,
o6xapylxenxEle B Mae 1988 r. E B arpeJle-Mae 1989 r. Xy6eprou E Ap. [5] ro cIIeKTpaM c

Bbr@KEM p:BpeUIeHEeM.
flo $oroc$epHbrM JrtrHErrM Hel 7u4026,AA143, M38S, M47l a }|4gIIM482 6ruu oqe-
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Ta6rnua 3

Qaeaesrc oqedor cr(opocrat rpsqearx r pa3ahr€ roAsr H nonyuHpxs nHnli

1980

1985

1988

1990

365

442 r.9
40lt12
429 t ll

ir*n
370 r 14

345 1 15

lro
283
310

2a
270
2t8

Ta6axqa 4

Jllqenue o(opocrx no r6cop6uxoauum JrBEr{mr ronopogr H6 r IL1 c noupanxo* A ya 3r Bpsrqesre 3eu.nx

10.07.90

15.07.90

17.07.90

23.O7.90

Cpeguee33t6ny'c
*B cro6rax npHBeAeHo qHcro ua6lrcqexxri

HeIIBI [poeKrEE cKopocrE BpaqeHr, (Usinr) oCrB, a raroKe E3Meperr6r noJryruEpEHbr AByx
rIEI{Itrl HeIMO26,^A47L E JIf,Hf,E MgII M482. Peeynrrarrr ern( f,3Meperd npnreqentr r
ra6r. 3 AJrf, Bcex xa6nrcgexd c 1980 r. KaK BEAHo f,3 ra6rm&r, E osini u L7\(ll2) c 1985 r.
rro 1990 r. KoJrc6nrqrcr s xe6olrrunx npe[enax, coorBercrBeHHo: or 401 Ao 442 KM/c c
9nrr6xofi t I I xr'r/c rlo TIEHEf,M HeI n or 342 Xo 370 xr*/c no MgII, s L)'(ll2) - or 283 Ao
316 xrvr/c no HeI E or 218 Ao 270 xu/c no MgII. O4xaxo 3aMerHo pasflf,que B orleHKax

usini, nonyreHHbrx HaMf, B 1980 r. E CroeKnE, Eacxou6ou [6] ur rsuepend HeI. floay-
rreHHble EME 3HaqeHE{ grr Usint n L}v(llr) - cooTBercrBeHHo 350 xr'r/c n 242 xulc. Pasru-
tIE B oIIeHKaX IIoJTIIIEptrH, IIoJIJTtIeHHLIX E3 f,3MepeHd nrod HeI u Mgtr B pa3HEre ce3oHr,r,
TaIoKe MoryT 6bITb c,reAc'TBEeM KopoTKoBpeMeHHbD( xone6ard npoou.refi gTD( aErd,

Jlyvenar cKopocrb, oIIeHeHHaf, rIaME rro a6cop6rporurrM f,[paM BoAopoAHbrx arrd Hrr.r
H6 (ra6n, 4) n 1988 u 1990 rr., noxa3brBaer 6nf,3Kre 3HaqeHE , coorBercrBexHo: 29 t
6 xu/c r 38 t 6 rur/c. Ogxaxo HafiAeHHBIe HaME 3HaceHufl orJrrqarorc, or [oJrytreHHbrx pa-
Hee orIeHoK u3 f,3MepeHnl nEHEfi Ho, HeI n MgII [5]. Alr Dr rrpuxf,MaJrocL 3HaqeHHe

30 xu/c. Qrr pasrrurx B 3uaqexEflx ur, [oJryqeHHbrx Bpa3nble ce3oHbr, rro JTEHEflM pa3Hbrx
3JreMerrroB MoryT oTpaxaTb pdanbnyrc KapTEHy E3MeHerd ayvenofi cKopocTtr. olHaxo
Haliru EcrEHHyro rlpnqrrry orm( E3MeHeHd [oKa He yAaercfl, Hg-ga 6olruroft urnp[Hbr
$orocSepnrtx rrormt, EcKDKeHHrD( eMrccf,efi, acf,MMeq)rr np@uaefi, rroflBJrtrrorlExcc pe3-
xrx a6cop6quoHHblx KoMnoHeHT rpyAHo floJrytmrb rotrHbre orIeHKf, 1)r, Kpoue roro, [pr.rBo-

AtrMbIe pa3HBrMf, aBTopaME oIIeHxtr nyvenoft cKoposrr B 6orbtrruHcrBe noJryqel{bl tro JTEHEflM

pa3Hbrx oJreMerrroB, xapaKTeptr3yroqrD( pa3HLre clou o6olocKr E B pa3Hbre [epuoAbr
xa6lrcqernct. Orcyrcrrne ArtrTerbHLrx oAHopoAHBrx cneKTpiurbxbrx xa6lrogerd B rrrupo-
KoM AEarIa3oHe AJrEH BoJrH He [o3BoJlf,er npoBecru TtrIareJrLHbIfi axanus noBeAeHEr
JryrreBbrx cxopocreft c rleJrbro npoBepKtr rErrore3br gaoficrrerurocrr 0CrB [7].

floerouy noKa ocraercfl orxpblTblM Bo[poc, qro rBJlxercr nprvmroft Ha6nloAarorUuxc,
crleKrpaurlHblx r cla6rtx QorouerpryecKr( E3MeHerd OCrB: [BofisrBerurocrr, 6rrcrpoe
BparrleHue 3Be3Abr c nf,THoM, rrJru HepaAnaJr!,Hbre rrynbcaUrru, unu KaKori-To cuHTe3 u3 orux
rlpI{iIEH.
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firurre ar6rroqprt r nrprrerpu ll61-srrrcorr

2447.,.
n.t2.89 8EE27l

5.01.90 8972$
8.01.90 900.226
25.01.90 9t72t2
30.01.90 vn2a6
3l.ol.9o n3220
2t.u2.90 %4251
14.03.90 %5250
21.03.90 yl22l7

244E...

23.11.90 2t9,354

0p,8ll
0,882
0,905
0,039

0,u9
0,087

0,252
0,418
0,473

o,a4

80 I ll4
-91 19 129

-90 I 113

-98 6 108

-108 -4 108

-107 -16 88

-85 -12 94
{5793

1337

4&
.168

442

490
475
43t
475
N3
416

4V)

582 6,?A 5,30

53,0 5,64 5,08
62,8 6,X 5,58

68,0 6,56 6,56

51,4 5,84 5,38
705 6JO 6,25

ss2 6,18 s,n
52,4 6,50 5,90
588 6,40 7,m

t,t7
I,l l
l,14
I,m
1,09

l,ul
I,19
I,l0
0,91

64,0 7,% 5,80 l,o8

1530 82

1560 74
1492 64

1456 89

1,185 97
1548 89

1493 89

1220 74
1.185 67

-94 -13 15

finr orrera Ha eror Borrpoc Hyxobr 6onee 4nmrrrre pf,ALI ogHopotrHrrx Ha6nroAenrol KaK

KNACCEIIECKf,M MEI1OIOM BE3YiUIbHOfi O6NACf,f, CIICKTPA, TAK f, BbICOKOTOIIHOfi, BbICOKO-

syBcrBuTeJrbHofi Texrrf,Kofi , rlo3BoJrffrotrIefi rcyvarr [eriulrxo npoQunu nrod.
3. g Ilepccr. g Ilepcef, E3BecrHa raK ABofiHaf, Be-raerga c BecbMa rleKynflprlblM c[eKT-

pou. Cno:rcnfr xaparcrep ee crreKrpa o6ycnoBnex HaJIoxeHEeM Ha ruqpoxne Qoro@eprmle
JTtrHEE lusini > ut00 xrtr/c) BoAopo1a f, reJrf,f, y3rf,r( a6cop6rgoruux {Aep, ctrnrxoft elruccuerl

B JrtrHE x BoAopoAa, IIpEcyTcTBEeM B gMf,ccEE nmd FeI[, uepeuerurofi crpyxrypofi eMuc-

cEoHHbrx upoQnaefi BoAopoAa f, reJlf,x.

B.xauaae 40-x ro4or Xafixexou [8] 6ura HaftAeHa rrepeMexxocrr nyvenoft cKopocrlr c

nepro4ou oKoJro 127 Wtefi, Ha ocxoraxur 3Toro 6rrno cgeaaxo 3aKJrIoqeHEe, r{ro gPer -
cneKTpaJlbxo-ABofiHaf, 3Be3Aa. C tex nop BbrcKasaro rpf, upeAnoJloxeHus orxoctrTeJlbHo
srpoexf,{ orofi cEcf,eMrr: 1) gPer - crrexTpaJrbno-ABorlHafl, cocrofltrIa, f,s KoMIroHeHToB

paHHrD( crreKrpiurburrx xJraccoB (B1 + 83) c oKoJro3Be3qxofi o6oro.u<ofi roxpyr rJIaBHoro
KoMrroHerrra i 2) Ex. flerepc [9] xa cm'.rno3uyMe B 1976 r. BbrcKa3iur rrpeArlonox(eHue o roM,
qro BTopEqHbIfi Moxer 6rrrr snes4oft nosgxero crrexTpaJlbHoro KJracca, un noo6ule
xro<axofi ABoftcrBeHHocru Her; B KoHrIe 70-x roAor floexepr [10.1, nporeqx tularearnrrfi
aHaJrE3 crreKTpoB qPer, o6napyx<rur cna6yro eMEccEIo y JIEHEu HeIIM686 A, cAelal BbIBo[,

trro gTa gME@s, Bo3HKaer r ropruefi o6nacrr B oKpecrHocrf, Brroptrtllloro KoMrIoHeIITa.

C qelrrc [poBepKr grn( 86180[08 f, rronyrreHu HoBbrx Ha6nloAarenbxblx AaHHbIx (noA-

TBepxAaroqu, EJrE oTBeprarcnFx BErcxa3aHHbre [peArronoxenur), c 1981 r. HaMtr [oJry-
qexo'HecKoJrrKo prAoB xa6lrc4erd gPer. Perynbrarbl grf,x Ha6nrcgexd tr3JloxeHr,I B

[11 a,6, r].
Brraogrr KopoTxo cBoAEJIEcb K ole1yloqeMy: [oATBepxAeHa r1epEoAEtIHocTb B tr3Me-

HeHEE ryverofi cKopocTf,. flpu etou 6rrno xaftAeno, qTo c IIepEoAoM 127 yrrefi uzve'
Hffrorcx: orxocuTeJrbHafl ErrreHcuBHocrb Suonerororo (y) f, KpacHoro (R) xounouerroa
eMf,ccf,oHHrrx nmrd Ho tr lfu, cTpyKTypa oMf,ccf,oxHblx npoQulefi, AByxKoM[oHeHrHaq
crpyKTypa upo$ulefi erux luHd B orrpeAeJrexxrrx Sasax craHoBtrTcf, MHoroKoMno-
xexrxofi. 3aueqex cABEr rro Qaae xprrrrx rryvenofi cKopocrf, rlo xoMrloHewrau V, A, R
JrEHrrtr Ho co rpeuexeu. Tax, y floexepra [10] ummuyMur 4PExoAEJIcx Ha Qaer,t 0p,6-{p,8,

HatrrE Ha6JrrcAeHEx n 1985-1986 rr. IIoKa3bIBaIoT MtrHEMyu xa Qasax 0P,5-0r,7, sra
TeHneHrEfl rrpoore)KmaeTc, E [aJlbrrre.

B npequ4ynlf,x aHaJrn3ax 6rrno o6pauleHo BHEMaHtre Ha Hecra6unrxoe [oBeAeHI{e
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Pxc 4. IlpoQxar nnro{H H6 r cnerope {pPer ea nepnog ua6Jrrc[eurd c Aexa6pr 1989 r, no Mapr 1990 r.

Prc. 5. IIe6paHHLre npoQsnn nrrunu Ho B cneKTp€ qPer r oxpecntocrfi Qa3, Kor[a npoficxoAur H3MeHeHre

orrocflTenbHoft llHTeHcrlaHocrrl Quoaerorom n xpacBoro r(oMnoHenroB or y/n > | uVlR < I

eMEccEf, B JrEHEflx H"EIfu B 0a3ax B6nu3f, MoMeHTa coeAf,HeHf,fl (0P,3-0p,5) [ll 6, r],
KOrAa pe3KO E3MeHfleTCX OTHOCETenBHaf, EITTeHCEBHOCTE y- ER-KOMIOHeHTOB, rIOf,BJIf;eTCfl

MHOTKOMnOHeHTHaf, CTpyKTypa npOsUflefi, qTo, BIIJIEMO, O6yCrOBneHO yCrureHEeM Hecra-
6uJrrxosru s o6onoqxe.

C xorula AeKa6pff 1989 no Mapr 1990 r. 6bura roJryqeHa HoBaf, ceptrfl na6mogerml gPer
B o6nacaf, Ho. Srntrn Ha6nrc[eHEflME oxBaqenbl Qasrr or 0p,811 Ao OP,473, f, oAHo Ha6rlo-
AeHEe c[eJraHo B xoHr{e Hofl6pfl 1990 r. B +a3e uAz,l,,[axxrre Ha6nroAerd rrpEBeAeHbr B

Ta6n. 5, rAe Ha3BaHEf, cron6rloB llorcHcro, ee coAepxaHf,e.
Ha pu9. 4 noxasanrr rryoQrurr eunccf,E B JrEHm IL lar or[eJIBHbIx Ha6nrc[eld. CHosa

o6paulaer Ha ce6c BHf,MaHf,e cJroxHas, fiepeMeHHaf, crpyKTypa npoSruefi B pa3HLIx

Qasax. Tax, n $asax or 0p,811go 0n,905 BepnrnHa npoQnrf, trMeer MHoroKoMIroHeHTnyrc
crpyKTypy c npeo6naAaHEeM ErrreHcEBHocrE $ronerororo KoMnoHeHTa. ,uanee yxe Ha

$ase 0P,08 BEAHo ycf,neHEe llenrpiurbHofi a6cop6qrf,, rloJroxexxe .f,[pa a6cop6qm rto-
naAaer Ha HecMeuleEryro Anmry BoJrHBr JrEHf,f, Hd. fiaree y Qasu U,252 BbrpEcoBLIBaIorcs
cJra6aff crpyKrypa na QuoneroBoM E KpacHoM KoMrroHeI{Tax. Ha puc. 5 rIoKa3aHLr rrerbl-
pe npoQurx Ho-luxun, TpE E3 HEx rlonytreHbl B TeqeHEe oAHoro Mecf,qa, c 21,02 no
84
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Pxc. 7. ConocraBJreg[e nexeHegxft orxocnreaunoft firrrreucgarrocrn (V/fi), noayrurpuuu (t&(llZ)) H npoeKr[irr
cKoposrH Bpauennc suerrluefi qacrn o6oro.u<x (o sh r)s6, onpeAeJrenubrx rlo JIHHHTM H61(reumre rrauru) n Hp
(cnerrrre era.rxn) no ua6arcsennror s l98l r. (I , 2), 1985 r. (3, 4),1985 r, (5, A, $87188 r. (7), 1989/90 r. (8)

21.03,90 r. (Qasrr 0P,252-0p,473), n ognou IIEKne nepf,oAa. 34ecr nugxo, KaK MexAy

Qasaur 0p,418 E W A73 ry)oucxoAnT f,3MeHeHEe orHocuTenrxofi ErrexcmrrocrnVlR > 1 xa
V/R < 1. B6rugr MoMeHToB f,3Menexf,f, orHocuTeJrrHofi f,HTeIIcmHocrE $ronerororo r
KpacHoro KoM[oHeIIToB xApo JTEHEE Cy)KaeTCS, MaKCfMyM f,HTeHCEBHOCTE C +EOTeTOBOII
caopoHbr rrepeMetrIaeTcf, B xpacltylo cf,opoHy.

O6paqaer Ha ce6fl BHEMaHf,e crpora, rloBTopf,eMocrE B EsMeHeHBffx crpyKTypBl
npoQrnefi Ho c Qaaofi or r[rKJra K rIEKJry. 9to neixo BEAerb E3 corlocraBJreutrf, na6lro-
4exd npo[rnbrx Jrer c Ha6nrc,AeHf,rMf,, BbrnoJrHeHHbrME B rxBape-Mapre 1990 r. E clycrs
ABa rrepuo[a (21.11.90 r., Oa3a OPA%). flo nopurpoBaHHblM npcl$rurxu H,-oMtrccrr 66uIE

orIeHeIIbI oleAyron[Ee IIapaMeTPbI: SKBmaJIeIITHaX rrrPEH&, EIITeITcmHOCTf, QtrOneTOBOTO II
KpacHoro KoMrroHeHToB, f,x oTHoI[eHEe, flrrpuHa fipo+f,rfl Ha rroJroBEHe EHTeHcmHocrE Il
rrEpEHa a6cop6rporuroro ,Apa, f,nE pacsroffHEe Mexgy IIer{TpaME eEccEoHHBIx nn<on (A(V-
R)), uo xoropofi orleHuBiuracbusini o6orosKu. Pe3yrbrarbr ertrx E3MepeHtrIl rIpEBeAeHbr B

4-9-u qron6qax ta6a. 5. B rpex [ocJreAHEx cron6qax Aaubr orIeHKE rryseaofi cKopocrlr,
nsueperorofi rro KoMrrouenrau V, A, R lawtw. flo. @asrr, KaK f, paHee [16], nocvutaHbr Iro

Qopr'ryne: To = J.D. ?A,V1473d,5AOl + l?6d,696 E. Ha puc,6 noxaganrr E3MeHeHE rorry-
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Heromprre mPsre4br urxoo.osacfi Jlrull H61r Hp r ore.(r1c q Per

[ara
Oasa s

AOJTTX

nepr{oAa

Iy[px
x(Ho)

Iy[px
x0l0)

L)\(rDx
X(Hd,
ny.lc

&ra
Oasa s

AOJTTX

IlePnoAa

Iy[px
x 0lo)

Iyltpx
x(rr0

N\(t12) x
x(H0),

Ta6asqa 6

l98l r.

09.09 0p,89

22,@ 0,99

28.@ 0,04

5.10 0,09

n,rc o,n
24.1t 0,49

1985 r.

1,04

1,03

flepe-

ACP,

(
(

r,13

l,l I
I,14

0,89

0,88

oft

1,01

> l,0l

5.10

24.10

ll,ll
16.11

18.1 I
?i.ll
1987-88 rn.

22.09.87
'26.09.87

16.02.88

1989-90 nr.

27.t2.89

5.01.90

8.01.90

25.01.90

30.01.90
31.01.90

21.02.90

14.03.90

2t.o3.90
23.tt.90

0,p514

0,556

0,797

0,837

0,852
0,915

0,285
0,316

0,443

0,811

0,882

0,905

0,039

o,u9
0,087

0,252

0,418*
o,473*

o,424*

490

*:

0,82

o,71

1,05

1,05

1,06
l,l6

I,l5
I,l0
0,83

t,t't
l,1 l
I,14
1,00

1,09
1,07

r,19

1,10

0,91

1,08

0,83 370

0,85 352

1,07 4t4
0,9 411

0,}6 457

l,0l 475

l,0l 420
1,00 438

- 394

t7.@ 0,484

19.09 0,499

21.W 0,515 0,90
23.8 0,530

30.10 0,823* 0,97

9,11 0,901*r > 1,00

l2.ll 0,925** > 1,00

3&

475

5m

396

431

357

388

374

_ 460

- 468

- 442

- 490

- 475

- 431

- 4'75

- 403

- 416

- 402

1986 r.

9.09 0,301 1,35 I,l0
t4.@ 0,341 l,2t 1,04

17.@ o,%9 1,23 1,03

2t.@ 0,396{, 1,08 0,98

2qW 0,459 - 0,88

*B ernx Qaaax rgpo surccHlr H(t [oKa3bIBaeT MHotoKoMnoHeHT[ryrc opyKrypy.
**Ha npoQnnrx c Ql,loaeronofi cropoHLr noflBJrrrorc, pe3KHe y3Kle oMIrccltoHHLIe KoMnoHerrbl.

qeHHbrx ocHoBHbrx rapaMelpoB c Qasofi flepuoAa - cBepxy BHtr3: f,3MeHelf,{frfl, VlR, ttoty-
IUtrPEHEI }Id.EUUCCUU f, f,3MEHEHEff NYIIEBOfi CKOPOCTE IIO KOMTIOHEHTAM JIEHffi }Io. 34ECT

lpocnexEBaeTca saBEcEMocTb B E3MeHeHf,E rronyllltrpErlH c Sasofi [epEoAa. flolyrupmta
MEHEMaJTrHa B +a3ax MexAy 0P,5 r 0P,7. flo sceM roAaM Ha6nloAerd Ha.rtrHaf, c 1981 r.
6rtno nporeAeHo coflocaaBJrefitre f,3MeHeltd orHoctrTeJlbHofi ErITeHctrBHocrtr KoMrroHerrroB
(VtR) c uorryurnprnofi oMtrccrr. B ta6n. 6 npunegexu 3Harlextrf, tr3MepeHHbrx Bentr'rtrH y/R

fiJrff Ho u Hp no KaxAoMy ce3ouy Ha6nrc[erd. Ha prc. 7 noxagax xoA tr3MexeHulfl erID(

rrapaMerpoB c Qasofi. BugHa qerKaf, Koppenf,rltrff B E3MeHeHEsx c Qa3oft orHocuTeJlbHofi

trHTeHctrBHocTE oMtrccnoHHbrx KoMrIoHeHToB f, rloJryrrrptrHbr gMtrccr{Ir. Bogrm<aet Bolpoc:
rreM Moryr 6rrrr o6ycnoBJIeHBI BMeHeHtr IIoJryIil4pEHbI eMf,ccuE? Pe:UIbHbI JIE oxtr?

B xacrorulee BpeMf, E3 crrarf,cruqecKn f,ocne4oBaHd npoSulefi nmrd B crleKrpax Be-
3Be3A, [pOBoAEMBrX, B qacrHocrr,,[aureu r Ap. [13], HafiAeHo, trro r1oJryrxtrpnHa ]L-eMEc-
cr,v, NJrs, AaHHofi gKBEBaJIeHTHoft rrrEpf,HBI yBeJrEtltrBaerc, c yBeJIrueHEeM BpatrIareJIBHoIi
cKopocrf, rlerrrpilJrrxofi 3Be3[br. Llcxogx E3 ern( npeAcraBJleHd, lor oqpeAeJrEJrE cKopoqrr
BpaqeHufl rleHrpanbHoft 3Be3ABr f, BHerrrrefi qaqrf, o6ono{<r. floc.[eAllf,fl onpe[eJrflJlacr lro
rutrptrHe a6cop6qnorrrblx tAep BoAoponHBIx J1EH6[ Hs r Hp. Kax rnnxo ra pgc. 7 (nunry),

rrpoeKrEf cKopocTE BparrleHEf, BHerrrHefi rracTE o6ono.xu (usini)o6 TaK)<e noKa3blBaeT
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Ta6arqa 7

y Per..(raaue er6arcqeani, mprnerpu H61
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I3yeIeIEff c_Sarofi. 3rr rsuexeHf,f, KoJre6nKlrcf, B npeAenax or 92x*rlc B Oa3e oxoJro
0p,0-OP,2 fo 65 xrvy'c B 0a3e oKono 0p,6.

flolarat, lrro-cxopocrb BpatrleHf,f, B ofunotil(e rloqqf,If,f;ercf, 3axoxy coxpageHE{ yrno-
Bom MoMeHTauR = const, rAe u- nEIefiHaf, cKopocrr Ha pacsroflHf,E i ot enesgrr, uoxno
orrpeAenErB pa3MepLr BHerErefi qasrE o60noqKE f,3 000rxourenrx: Do6r66 = v E,.fIo $oro-
c0epxurr Jrf,HEflM 6rrna oupeAenexa cxopocrr BpatrIeHEf, rlerrrpanbxofi 3Be3Abr, oxa
oKa3aJIacL panxofi B cPeAHeM 420 xulc (rslrexexrr or 380 go 450 xrr/c no Ha6nroAeHEflM
1985/86 rr). oqexxx Aarcr cne[yrcIqEe 3rlaqeHuf, [nfl paAEyca Bxerrfiefr qaqrf, o6oJrorrKrr
rs6:4,6 R. n Qasax 0P,H)P2 f, 6,5 R, a $asax oxono 0e,6.

Taxru o6pa3oM, r Qaeax 0p,55-0p,65, xorAa f,rrreHcrBxocrr Kpacxoro KoMrroHeHTa
[peBocxoAET EIITeHcmHocrE Qnoleronoro, paAryc o6oroq<g oxa3brBaercfl Haf,6onbtrm{, B
?TEX )(e $arax nonyrurpExa SMECCEE Mf,HEMiUrEHa, 3AeCb xe E cxopocrB Bpa11leguc
BHeIuHefi qacTf, o6onoqKf, [oKa3EIBaeT MeIIBrrrEe 3HatleHf,fl. Otcrcna uo)KHo 3aK[rcqETB,
qro o6oloqKa acEMMerpEuHa, f,Meer Qopuy oJrnErrcof,Aiurrxoro Konbr{a r op6rmalrxofi
rurocKocrE cEcreMBr gPer.

4. y rrrcpcer. gPer no Qrrrvecxru [apaMerpaM atrroceepu HaxoAETqE Mex[y 0crB r
gPer. C OCrB ee PoAnrr 6rropoe BpaqeHre. Kpxtrvecxaf, cKopocrb Bparrleggr rnc gCrB
nPtrHuMaercf, parxofi 376 xutc r glx yPer - 369 xrvr/c. I{ 0CrB E \rPer BHecexbr B crucoK
Bo3MoxIIBIx 6rrcrprtx nePeMeIIIIBIx [4]. Kax yxe orueqanocr Bbrrrre, y $CrB 3a floc,reAgee
BpeMx o6xapyxexa E rloATBepxAexa 6rrcrpaf, rrepeMeHHocrr rpoQnnefi QorocQepxrrx
nmrd HeI x MgII. Cpannmaeurle 3Be3ABI IIecKoJrBxo paurEqarorcfl rro MaccaM E paArycaM
B COOTtsETCTBf,f, C PA3JIETIEEM B CIEXIPAJIBIIBIX KJIACCAX: B6VCY OCrB r B4NC Y VPCr. B
HactortrIee BpeMf, Ex cIIeKIpEI B Bf,[f,Mofi O6nacrf, cyqecrBerrHo pa3nErlarorcy.

OCrB xaxoAurcs B cna6ofi Be-shell Qase xnx roqrtr xopxanrxofi B-Qaee, x xoropofi
OHA IIPEIIIJIA TIOCJIE CHJIbHbIX 9MIICCUOHHbIX 9NH3OAOB. TOrgA KAK CNEKTP vPCr
xapaKTeprcyer rrpf,cyrcrsue cf,rrxofi gMEccEf, B JIEHf,rx BoAoIrcAa, xoropaf, yxa3blBaer Ha
HaJIErIf,e rrou$rofi nporrDxexxofi oxonogneggnofi o6olo.u<r. flocrorxnoe rrarpyngpoBaHrre
etofi snesgu, KaK f, Apyrn( o6texros uono6xoro KJracca, npe[craBJrf,ercf, ExTepecfibrM u
B$KIIrIM Anx [oHruarrf,f, [pEpoAbI E crpoeHrf, o6olo.n<r.
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Ha6;rro4eurr ryPer xavamr B 1986 r. TorAa oxr [oKa3aJrr [1s] crnBlryrc sMEccErc B

JrtrHf,f,x H" E It c rny6oKf,M a6cop6rlf,oHrrBrM f,ApoM, pa3Aenf,rctrIf,M Of,oneroBLrfi u
KpacHbd xoMrroHerfibr. IftrrencmxocrB oMf,ccE V- rR-xounonerrroB JTEHf,E IIo npearmraaa
ypoBeHb KoHTErryyMa r G9 pas f, y Hp oT 1,3 [o 1,6. SrrrnccuomlBre KoMrloHer{rbr rIa6JIIo-

AiurEcB x y It, xorr eMEccEf, He [ocrf,rana ypoBrrf, xoHTtrryyMMa, a pe3Kf,e a6cop6-
rIEoHHLre KoMnoHeHTBr B flnpax BoAopoArrBrx Jtflitfr flpocnexEBanf,cB Ao H9. Haprny c
pBxofi qerrrpaJrLHoft a6cop64reft rrrf,Ix)Kxe a6cop6r{EorffLre rgBrJrhf, Ha6nroAanf,cb y Hp.

Ha6nrcgermr B f,rrBape-alpene 1990 r. flonytrexrr [nf, o6nacrE IIo. flarurue rpf,BeAeHbr
B Ta6n. 7. 3gecr ueprrfr cro.n6eq - [ara, rropofi - rcnEarrcKd AeIIb E B cron6rlax 4-13 -
rrapaMeTpBr, orleHeHrrbre rro gMEccuoHHofi mm fu.

Ha puc. 8 uoxasanrr npoQnau JrEHmi tk nff pa3Hblx Ho.refi xa6ruogexrd. 3qecr Mox(Ho
BtrAeTB TaKyrc )xe AByxxoM[oHer{rHyrc qpyr(Typy IEHEE'IL, r(aK E rrpexAe. O6qafl uH-
TEHCUBHOCTb EMIICCUtr 3AMCTHO MEHf,ETC' OT HOqE K HOIIE, TIPU 9TOM OTHOCI{TEJIbHAfl YTH-

TeHcEBHocf,L +f,oneToBoro E rpacHoro KoMrIoHeHToB (yrR) pas4eneHHbrx rny6oKtrM
a6cop6llf,orffLlM ffllxrM, EcrrbrrbrBaer fie6onbmne Kone6axrff. Ha puc. 9 uoxasaxo nose-
AeHEe HeKoroprrx [apaMerpoB oMnocf,oxxofi nrorenr IL g.lrs xa6nrcgenml r 1986, 198711989

r s 1990 rr. Hau6onee rtpoAonx(nrenrrufi prg xa6arcgexd 6rrr s 1990 r. Ha oroM
pEcyHKe saMerrrrr cna6bre xone6aHxf, orHocuTenrnofi f,ilrexcmxocrf, V/R - OroneroBoro tr
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Prc. 9. Ifapaxerprr ararxr H6 no xa6:rroqennrx s 1986 r., 198788 lr s 1990 rr.

KpacHoro roMrroHeHToB Jrf,Hf,f, Ho n npegenax or 0,92 Ao.1,08. Taxxe f, rronyrunprHa
gMrccEE Ho xe rIoKa3aJIa 6onruux rsuexend, oxa xone6nercff or 300 no 360 xu/c.
Hau6oarud pas6poc gxaceld rIoKa3BIBaer rytreBaf, cKoposrB (t,lr) u exnuaaleHTxaf, rrru-
puxa (I7) eMncctrE. Ha pucyxxe [pf,BeAeHBI r{3MepeH}rr o/ToJrExo no Sno.rretoBoMy KoM-
rloxeHry. Cpe4xne 3Haqerrf, rro BceM (V, A, R) KoMrroxer{raM paBHBr coorBe.rcrBeHxo: -
82 t 4,2 t 2,78 t 3 xrvr/c. Cnenyet orMernrr, rrro nyqeBaf, cKopocrb uo xa6nroAexrrrrl
rIocJIeAHero ce3oxa rloKasaJra AoBonBHo 3fiatrf,Terbxbre xole6anrx oro AHfl xo gxro. flpu
cpeAHeM 3HaqeHEE -82rcalc no QuoneroBoMy KoMrroxerrry 3a rgcl xa6aro4exlfr oro grrr
Ko AHIo oxa E3Mexf,ercfl B [peAenax or - 70 no - 100 xr*r/c, no a6cop6qm or - 18 no 17 n
uo R-xolrroxelry or 70 go 90 ruy'c.

flpruepxo xa 10 xrvt/c B cf,opoxy orpurlarenExsrx 3Haqexd cuecru.nacB cpe4xsff
JryqeBaf, cKopocTB B cpaBHeHEE c rrpeAtrrecTBoBaBrrrEME ce3oHaME.

Pasueprr axeurrefi sacrn o6oroqr(8, rAe Bo3Hxxaer gMuccf,r c perxofi a6cop6r1reli,
xafigenrr HaME E3 oIIeHoK cxopocru BpatrIeHE , Koropaf; oflpe[enexa E3 f,3MepeHtrf, rrrEprrH
qexrpalrxofi a6oop6qm. Oqexxr cKoposru Bparrlexf,f, xapyxHofi o6onou<n npuBeAeHbr B
ta6n. 6, mon6eq 11. Pagryc napy:nnofi o6onowrr xafigex parxrru 4,5 R..
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Taxru o6parou, rc paccMorpeHrf, MarepEiula crleKrp:urrorx xa6nrogexd yPer c 1986

no 1990 r, MoxHo 3aKJrroqETb, .rro s o6ororrxe, oKpyxarcqefi qeHTpanbHylo 3Be3Ay, [po-
EcxoAf,T f,3MeHeHuf, B crpyr(rype, o6ycrourexxue 6rrcrprtu BpaIIIeHEeM E, Bo3Mo)KHo, pa-

AtraJrBrrbrMf, ABE)KeHf,cME.
B gaxrrosexf,e EcKpeHHe 6narogapro na6opaxta H.I'I. faopcKylo 3a rIoMoIIIb r o6pa-

6orxe cnexrpiulBHErx xa6nrcgerd.

Mai, l99l r.
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BbICOKOTOTIGIE H3MEPEHIIfl
SOOEKTHBHOTO MANII,ITHOTO IIOJIfl

IIO OTAENbHEIM CIEKTPAJIbIILM JIIIHI,IflM

C.H. fllaqrf,Arr A.B. flx5mreuxm', C.I. Cepreer

Onxcan npn6op - rroprQqtponanHsfr auarlsarop 3cenaxa, ycratrcglenrorfi r @xyce KlEe 2,6-rr reaecxona
Kpunrcxofi airp@nu.recxofi oSccpraroprfi, a raxxc Mcrogxxa o6pa_6orrx ua6arcncrnfi. flprscgeurr nePBBre

ps3ynlrarLr usxepemrfi eQQcrflrruono Mamrruom notr Aprncrnu FCrB no or[eJrbubrM cltclcrPa:IbnLrM JrHrfitM

Fel, EuII, CoII c HoBLTM asanlra?opou r ll3C-xarpxrpfi.

THE HIGH.ACCURACY MEASUREMENTS OF MAGNEf,IC FIELD OF pCrB IN SINGLE
SPECITRAL LINES OF YARIOUS CIIEMICAL ELEMEMS, by Sl. Plachintu, A.V. fakuschechkin, S.G.

Sergeev. Using an advanced technique we propored to sludy the H, for further invostigationc of tho distribution

inhomogeneous physicat and chemical conditioor on curfacc of Ap-stars. Tho obscrvations were carried out at the

Crimean Astrophysical Observatory on the 2.6m tclescope in thc Cotdo focus. A epecial device consisting of an

entxance rotati;g 
-plat€ 

with I/4, s platc of Iseland spar and an exit quarter-wrvo plate is installed in front of the

entranco slit of 0re spectrograph. rile srrned our obeervetionc of pCrB, ucing thc assembly of analyzor and CCD
detector, in 1987 in the spectral rango 16U2re35 A. threo lines of FeI, two lines of Cc U and ooo line of EuII, being

practicalty free from blends, werc chosen for further &ta restn€.rt, Tho smolh curvo of thc mcan variarions of Il, with

lhe pcriod of star rotadqr arp broken by the CoII lincs only.

* Gor4"por-rrcxrd rocylapcrs€mtfr ynmcpctrer.
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l. Bnegeure

p CrB (SrCrEu) (IID 137909) olra f,3 xar6onee f,ccJreAoBaHHrrx Marrrf,rHux Ap-sreag.
SQer*repxga [n repro[a rpaqexxr [1]

J.D.p."r= 2434217,5 + 18A87 E, (l)

J.D.p.".- IoJrEaHcxaf, [ara rrono)KnreJrlxono xpoccoBep-eQQexra. gQSexrmnoe Mar-
HETHoe none H 

" 
f,3ytrarocb MHoroIIEc,reHHbrMf, f,ccneAoBarenxxr QororpaQrvecxm,r cno-

co6oM, c IIoMorIIRIo lloJlf,pf,Merpa u Qf,JrrrpoB B xpBulbflx Hp, Ha MHorotrIeJreBBrx MarHE-
ToMeq)ilx, a raloKe Ha MarxrroMerpax Ito oAf,nolIHLTM JIEHE M MeraJIJIoB. Bce xa6nroperux
Iroxa3brBaror HaJIEtIEe Auronrxoil cocraBJltKrtrIefi rno6aarxoro MarxrTrroro rroJrf, 3BesAbr.
Ograxo tto f,3Mepexrxu Ha uarxuToMelpe c EcrroJrb3oBarrEeM ogmrouxofi cuexrpaarxori
JIEHEf, "nexyltpxoro" oreMeHTa (crr. TXII crleKrpanrxofi [exyJrf,pHoctu sresgrr) CrI
44254,33 A 6uro raloxe 3aloAo3peHo cyqecrBoBaxEe rrepeMeHHocru H" c Qasofi [epuoAa
BpatrIeHEff 3Be3ABI, Koropaf, orrf,cblBaer€f, B pa3HLre ce3oxBr xa6lro4exd oArrEM f,3 AByx
TETIoB Kpf,BEIx. B o6ou cllyqacx rguexexnr MarHf,THoro noJlr c rrepEoAoM BpatrIeHEr
Motrynupyrctcr xone6auEflMr, xapaKTepxax ArrETenLHocrB Koropbrx npu6lusureJrBHo B

rurb pa3 Kolroqe ocxoBxono fiepEoga. Oagrr uaxczupoB erE ( xone6ard xa o4uofi xpmofi
coortsercrBynr Qasax lflrmfyxol xa gpyrofi xprnofi [2,3].

C gpyrofi crolx)xbl, xa6mogenrr H" y pCrB Ha MarHf,ToMerpe rro oguno.mofi nmrnr FeII
L4520,2 A t+l xe rroxa3LrBaror o6xapyxenxoro xaux s$QeKTa, Kax He rroKa3brBaror
nswepetut H, c rIoMotrEIo "nogolrcgxoro" Mamxrouerpa [5].

Jlunrr CnIM254,33 A, aepormro, 6rex4upyercf, AByMf, cna6rruu JTEHf,TME PrII u CrII
[6]. Ogxaxo, xaKEM o6pasorr 6nengrponaxEe Moxer rrpuBecf,E x xa6nrogeruro o6xapy-
xexxofi HaME Mo[yJrttluu H; (u r oco6ernrocrr cyqecrBoBarrnro B pa3x6re ce3oxLr AByx
Tf,rIoB rrogynrqxu), HaM ycraHoBETB He yAiurocr. flo xpafixefi Mepe B paMKax rf,rrore3rr
oAxopoAxoro rno6aluroro MarHETHoro [oJrfl 3Be3gbr 9To rroKa He flpeAcraBJrffercf;
B(Xlr,IO)KIIbn'[

Axalug xsueperd Apyru aBropoB, BbrrroJrxeHurrx rro MxoxecrBy crreKTpanrnux nnmi
oAHoBpeMeHxo (SororpaQrvecxd Mero4, MrroroqeneBrre MarHnTouerprr), TaKx(e He
no3BoJItrJI yBeperuro BbrleJrrrr sanogospemrfr HaMf, TErr neperr.rerurocru [3].

B cnrsr c gTf,M Bo3HEK Borlpoc: ecnE rroBepxxocf,r Ap-saesgrr 1) Queuvecxu u,2)
xEMEtIecKE Heoguopo[Ha, a ralor<e, xax 6rrno [peAnonoxexo s [3], 3) rno6aarxoe Mar-
Hf,THoe none pCrB $oprrupyercf, JroxaJrBHBrME xpyrrHouacurra6xbrMr MaTHETHrTMH
o6lactrur, ro, BelrcflTxo, E3MepeHE H, no oqmroqxbrM crIeKTprurbHLIM JIEHEf,M pa3Hbrx
xf,Mf,qecKnx gJleMerrroB 6ygyr noxasrrBarb orcyrcrBtre EJrtr rrpf,cyrcrare o6cyxgaeMoro
e${exra. B c,rrytae cytrIecrBoBaxnf, rrocleAxero BeJrErrEHa xa6rrogaerrroro eS$erra 6yger
3aBucerB or aroMHBIx fiapaMer?oB cuexrpamxofi JrEnfff, E or pe3yJrbrEpyroqero n;rtsnsa
Tpex [epeqEcJIeHHbIx BEIITIe Saxropoa. Taxax BepoflTHosrb He f,cKJlrotreta, TaK KaK
f,3Becrrro, trro nEHEf, pa3Hbrx gJreMerrroB noxa3blBalo'T ltepeMeHxocrt pasrofi aMrrnETyAbr c

Sasofi rreptrola Bparrlexnfi 3Be3ABr. TaK, comacxo [7], trepeMexHocrr y pCrB oxBtrBa-
JIeHTHbrx rrrxpf,H.nmufi xeJre3a He3xarrETeJrBHa, a y nmrrd xpoMa npucyrcrByer. Eoppa F
Boxax arr6palx nnx s3yqenxx rroBeAexuf, lrarxnTxoro nom pCrB JrEHEro FelIM52O,2 A
EMeHHo rro rrpr.rrxe orcyrcrBf,f, rrepeMenHocru noclegnefi c Qaeofi [epuoAa rpaulermr. flo
ux xa6nrcgextrfiM, f,rrrepecyrcu@ nac eQ$ero ne 6rrr o6xapyxex. Mrr o6xappruln
eQ{enr rrogy.rrxr{rr ff, no xa6nrcgexrffM B JTEHf,E CilM?54,33 A, r.e. rro Jrnurrri, xoropa,
lpf,IragnexuT gJreMer[y, fioxa3BlBarctrIeMy crreKrpaJr6rryrc [epeMexxocrs. B cf,JIy Ha3BaH-
HbIx rIpEqEH sraHoBETcf, f,cxo, rmo rro r3MepeHnflM H, y pCrB, noryveHHBIM ocpeAHeHEeM

no MnoxecrBy nnnd (o6rruno KoJrf,tresrtso nmrd Fe cocrasnxer 6onrurnrcrBo or trrrJrca

acex rrr6paxrrrx nurd), HeJrb3r oxn1arb yBepexxoro BrrAenexf,{ eS$exra MotryJrflrlurr.
Iloeror,ry xeo6xogmr.rr xa6nrogermr fl, y Ap-sresg rro oAEHolrrrBrM crreKq)aJrbxbrM JrEHtrf,M

pa3Hblx xf, Mf, qecxf, x 3 JIeMeIrToB.
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2. Annapatype' Merogf,t(s re6;rrc4ernri x o6pa6orrx

C qenrro galrxefiurero E3yqeHEff onscarurofi npo6neurr Mbr [poAoJDKuln xa6nrogeuux
H, y pCrB c HoBbrM npr6opou. Ha6lrcnexrr BbrrroJrHxJlucb n Kprtucxofi o6cepaaroprn Ha

2,6-u renecxone a Qoxyce Kyle.
flepeg trIeJrBK, cneKrporpaQa 6rrn ycrauoBJreH aHanf,3arop, coctoctrInl ur nxogxori

caro4xxofi ruracrf,Hbr Ll4, wtasrtrst Eq,raHAcKoro [Inara, parroqrqefi o6rrxHosemlrrfi n
xeo6rrxxosexnrrfi nyuu xa 2j uu (-4,5") x urxogxofi clrogxxofi rulacrf,HLl Ll4. ?ra
[Jrasrf,Ha xeo6xoqnua AJrs roro, qro6rr npeo6pasonarr rmtefixyrc rIoJLflpE3aIItrIo cBera
[ocJre Ecnarr4cKoro rrrrara B KpynoByro f, TeM caMbrM ypaBHflTL xoe$$s-rFexTbl orpaxeHlln

AByx rryqKoB cBera or guQpaxquoxnofi peurerxx. B xacecrBe cBerolpEeMHEKa cJry)IsJI

fl3C-4erexrop. flogo6xrfr aHiurn3arop, EcrronrcyeMsfr c fl3C-xerexTopoM, ormcax r [8].
Pa6oqar rrJrotrIa[b [I3C-uarpnpr 580 x 380 rrf,KceJroB, pa3Mep rrf,KceJra ?0 *, nogpo6xoe
orucaHEe s [9]. Pa6osas o6nacrs AnEH BoJrH ax,ultr3aropa 5800-6500 A, o6parxar quc-

repctrf, 3 A/uv, o6rruro peanr3yeMoe pa3pemexne 20 000.
B re'renue oAnofi excflo3grlutr 6raroqapr pa3BeAeHf,rc B rlpocrpaHcrse nracruuoll

rcJraHAcKoro mrrara o6BrKxoBercronr r xeo6rrxxoBexHoro rrysefi, r $oxalrnofi IUIocKocrH
na fI3C-AereKTop npoerppytorcfl ABa crreKrpa 3B*Abr co BsauMooproroxaarxoft xpyronorl
rroJrf,pr3arl,efi. [nr [poBeAeHrff cleqyrcule* gKcrlo3Er[rnr BxoAHaq rlJlacrf,Ha ]"/4 uono-
patmBaercf, xa 90o E troJrox(eHufl crreKTpoB c pasxoft xpyrorofi floficplr3allueli ].rexclorcr
MecraME, Cnegorarenbxo, B AByx oKcno3nlEflx Ha oAHo f, To xe Mecro f[3C-getexropa
[poer@yercfl Ko]rr]p crleKrpaJlbaoft lmrm c paexofi xpyrorofi nolrpu-sarpefi.

B Aanxou cnyqae cyqecrByror ABe Bo3Moxrocrr Bbrcucrexur I{": EJrE rlo crIeKTpaM

ToJrbKo o4nofi oKctto3ril[Er f,JIf, AByx:
1. O6pa6orxr cnexrpoB oguofi eKcno3qm. Heo6xoAn*ro no cleKrpy q)aBHextrfl r.nn (n

clryqae flpxcyrcrBxff) no nnuxu aruocQeprofi BoAEr orrpeAenETb AucrlepcuoHrryro KpEByro

nrrfl Kaxgorrr cneKrpa. flo gucnepcuorurofi xpmofi Bbrqucllf;er€f, cMetrIeHEe Korrrypa JltrHr{tr

oqxofi [onrpn3aqf,f, orHocETeJrbro Korrrypa JrEHmr qpyrofi. Orpaxrverme Ha roqHoc'rl
BbrqtrcJreHf,f, cMeuIeHEf, KorrTypoB B 3TOM cJryqae ollpeAenreTcf, IIe ToJIbKo xoJIErIecTBoM
HaKorLrreHHLrx saprAoB xa f[3C u .mcrorofi yqera HeoAHopoAHocrE rryBcrBurerLHocrlr
rruKceJroB MarpEIEr, Ho raroxe u neugeamnofi rocrnponxofi lulocKocrf, n3C s Qoxalruorl
lJrocKocrx crreKrporpaQa. Sror MeroA EMeer, oAHaKo, [petrMyqecrBo rrepe[ Mero[oM
BrrcrcrefiEff H" uo grylr gKcrro3urlr M B ToM crycae, ecJrE trcore1yercfl pac[peAerrenue

xpyronofi [onrpx3arlf,u B KoHrypax crreKrpaJrbuErx nurd AJIf, 3Be3[, nepeMeHnocrl Ko-
Topbrx MoxeT cyrqecTBeHHo cKa3aTbcff Ha xapaKTepEcTExax KorITypoB 3a BpeMf, ygnoexHofi
gxctto3Elgr. HxrexcmxocrB B crreKTpe Bblrrncrflercr xaK N = Nn + Nn nocre yqera cMe-

trIeHEf, AEcrrepcEoHrBrx xpEBBrx o6oux c[eKTpoB Apyr orHocETeJIEHo Apyra, rqe Nn - rur-

TeHcf,BHocrL B npaBorronf,pn3oBafiHoM rro Kpyry cneKq)e, N, - r JreBorIoJIrpE3oBaHHoM

cnexrpe. B egromlax HenpepblBxoro crleKrpa EHTeHcf,BHoctt I = (lr+ Ir) 12.
2.lTpu Bbrrrf,cJtef,f,f, Hs no AByM 3xcrrogf,qf,rir cneKTpbr c nparoft r nerofi BsaEMo-

oproroHanrxofi xpyrorofi nonrpusaqrefi noovepeAHo rlpoel{Bpylorc{ Ha oAHo tr To xe
Mecro fl3C-nerexropa. floerorry roqnocrb B yqere HeoAHopoAHocrf, qyBcrBureJrbHocrlr

rruxceJroB cxa3BlBaercf, xa KoHeqHoM pe3iurbrare BblrrucJrextrr I{. uenrure, HexeJItr B rlep-
BoM cnyqae. Axanorrsxo EcxJrroqaercff Heroqnosfb rocrupoBKu Marpf,I{H r $oxalrxofi
rurocr(ocrf, crrexrporpaQa. Arc roro cro6H EcKJTIoqETL cMeuIeHEe KorlrypoB crlexrpaJlbxllx
luHd ro rropoft excrro3rrltrE orxocnTeJrrxo neprofi 3a cqer rrynrcar@ 3Be3AbI trJII(

BnsrpyMerrriurBxBlx e$Qexton, flpnMexf,ercfl clIe[yrctrIaf, MeroAEI(a o6pa6orxr.
flycrr qnr nropofi oKcrrostrrlrg M - cuenlexf,e xoHrypa, xe o6ycaorneuHoe pactrIefl-

JreHEeM exepreruqecxn yponxefi aroMa B MaTHETHoM flone sBe3A6I. B etou cnyqae Anff
ueprofr gKcrlo3rmIrnr Mbr Mox(eM rrpnrf,TE c]retrIexue, BBr3BaHHoe MarHrrHbIM rroJreM, paBHoe

LLx:

LL11 = 4,67' l1-r3 zLzH,,



txe z - 3++eKTEBHLIfi +aKrop llaxge, a l" - glmra BoJIHrI B axrcrpeMax. filr nropoltr

sKcno3rr[qn cMetrIeHEe KoHrypa ogxoft ronflpr3arprl 6yger AIr, + Al,, a rropofi A]-tr - AI'
CnegonarerbHo, no AByM 3KcrIo3EIEfl M

L?'.s = [(A],r + A].) + (Al.a - LL)) I Z,

E f,cxa)KeHEe AX, xcxruocaertfl.
flnr nuvncaeHu{ f,HTeHcEBHocrE xeo6xogmro yqecrb cMetrIelme A}, n nocae 3Toro B

eAEHf,rIaX HerrpepbrBrloro crleKTpa

I = (la+ I,) lZ.

3ror ueto4 rIoreHUEaJIbxo 6onee eQQextraex, qeM rlepBbtfi, npx xeo6xoqnuoctu
rloJryqenEfl BbIcoKEx ro.rxogrefi B onpeAeJlelmy Hrno oAEHoqHbIM c[eKrpiurbnblM rf,HrlcM,

TaK KaK [epequcJrexHlre BLrme Qaxropu yxyAmexnc roqHocrr EcKoMoro pe3yJlbrara
trcKJrroqaK)Tcfl B flpoqecce xa6nrogerd 3a cqer rloBopora rxogxoil ruacluxu V4.

[lr nrrwclenur ]I. peaJrtr3oBaHo rrporpaMMHoe o6ecne.rerue qerblpex cuoco6on, upu-

MeHeHEe Karqoro E3 KoTopbD( MoxeT orrpeAeJlflTbcx ycnoBEf,Mf, 3KcIIepEMeHTa E 3alaql{.
1. Meroq arrrpoxcf,Mellnf, KpbulbeB xoErJPr stexrp&Irrnofi rurm npmmmx [10]:

ZLx,-oloL ,', ,.n f,in?ilf),

rge P;= (/n -1r) I (ln+ Ir) - [onrlpE3arlnr r gararofi ToqKe Kol{rypa, A}a - cnextpalrrmtfi
trr{TepBaJr armpoKcEMEpyeMoro yqacTKa KpLIJIa KOHTypa B aHrcTpeMax, ,1 - KoJIEqecTBO

ToqeK B KpbIJre,1r2 - 3H&yeHEe f,rrrencxBHocrn B AoJrflx KoHTEnyyMa Ha rpaHEIIe annpo-

KcEMar{trtr Kpbrna co cTopoHbl HerrpepblBHoro crleKTpa, f1 - rrrexcmHocTb Ha rpaHtrI{e

armpoxcEMar{EE I(pbrJra oo cToPoHLI clpa JrIrIrm.
2. Meroq errpoxcf,Marlrrf, xpburbeB xof,rXrpa cnexrparbnofi rrsm crulafinQyuxtpefi [l l]:

Llz
2MH= I

M1

rge Y = In - I n - pa3Hf,rla EHTeHcEBHocreft gnr AanHofi AJrEHbr BoJIHrI oproroHaJlbxo noJls-

px3oBaHHbrx rIo Kpyry [yqKoB cBera, alDX - rpaAlrem xpKocrg n 4axxofi ToqKe cpe[Hero
KoHTypa JTEHEE: I = (ln+ Ir) lZ, Al"1 x Ala - rpaHEIIbI cneKTpaJlbHofi o6nasrx aImPoKcE-

Mar{Er.
B nepnorr f, BTopoM MeToAax AJI{ BbIqEcJIexnr AX,p He ycacTByloT ToqKu B ,IApe

Korflypa JTEHEE.

3. Merog aLlrrf,cJref,Ex H, no qeurpeu Tf,xecTf, xof,TyPon. flo ussecTHofi Qoprryne gn-fl

rlerrrpa rflxecru nnocxoft Qnrypu Bbrrrrcrrflrorcx IIeHTpbI TDKecrE KolrrypoB KaxAoro E3

KoMrroHeHT. Pasxnqa Mex[y nmun qaet A],s:

lMc
vd L l f@4at\att,'lal'r

Ir
zLlH =

t(f*
I(/. (

(2)))d2'

W
\- f(^m(),

T
(r-
r-(

))dL

W
)- tQ'm(^

T
IL

T),I ),,

rge l, - AnEIIa BoJIHBT B aHrclpeMax,.f(I) - ypoBeHL orpaHEqeHf,f xollTypa oo cropoxbl
Kourf,rryyxa,fll,) - Qyrrqrff, orlf,crlBarcqaf, xomyp.

Ooprryna (2) xoxer 6rrrr npxr*rerlexa [nf, BErrIEcJIeHEx,AIp no rorIKaM xorlTypa,
a TaK:xe AJIf, Bbltlf,cnexd s cJlyqae nPegcraBJle1f,f KolrryPa nolxopnlefi Syxxqnefi.
Ecan qncno rruKceJroB ll3C-getexropa, [orraAalotrEx Ha Korryp, HeBeJIEKo' To f,x He-

cf,MMeTpf,trHoe pacnonoxeHEe oTHocf,TeJr6Ho IIeHTPa TrDXesrE Kollrypa IIpf,BeAeT K
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cyqecf,BenxoMy yBenxrlexf,Io orrrf,6xl Bllqf,cneHd, ecru 6y4eu rloJrb3oBarbcf, cyM-

MtrpoBaHtreM no rorrKaM. floerouy xeJrareJrbHo rrpeAcraBJlenre KoHTypa raxori-lu6o
xpmofi.

flpegcrauenlmle HaME pe3ynrTarrl o6pa6otxr xa6nroqeud H, y BCrB rroryqerGl E3

Bbrrrf,cnerd uo Qopr'ryle (2) c ormcarmeM KorrypoB cmafix{yrxrpefi.

3. Ha6nmgeunr

Ha6lrcgexur pCrB c axaJrx3aropoM x f[3C-Aerexropou 6rrlr Hatrarbl s 1987 r.
I,Isyuaeuar crreKrpaJrbxar o6nacrr 6023-6053 A. Anr ru6opa crleKrpanrHblx lnrmi 6rtn
paccrruTax cf,HTerf,rrecxd cnextp c eQQextunxofi reuneparypofi fe = 8000 K, cunori
ToKecrE lgg = 4,0, umcporyp6y.nenrxofi cKopocrbro (= 2 r,ulc, MeriurJltrtlxocrlto z = 0,0,

a raxx<e 6palrcr rg6rrrxn B coAepxaxru xtrMnqecxux eJreMeHToB uo orHoIIreHEIo K

conHetrroMy: nlx Cr - 10, Sr - 100, gu.r rpyrurl peAKD( 3eMeJIb - 1000.

[ns o6pa6orxr xa6nrcgeld rr:6paHo ruecrb cleKTpanbuErx rrornft, [paKTtrrlecKtr cBo-
6ogrsrx ot 6neng: FeI X6024,066 A (Qaxrop Jlaxqe z = 1,300), FeI (1,6027,057 (z = 1,100),

CeII 1,6035,488 (z = I,231), FeI 1,6042,092 (z = l,A0O ?), CeII X6M3,387 (z = 0,667), EuII
1,6049,508 (z = 1,800). ,[rx ruxm FeI ],6042,092 xengrecteH HoMep MyJIbrErJIera, uo-
eroMy He paccrruTaH Qaxrop Jlaxge. Mrr npnHxru ero paBHbIu I r ucnolb3oBaJlu ery
JrtrHEIo, qro6rr EMerb Bo3uox(Hocrb cpaBneHuff xapaKTepa [oBeAeHtrfl H" c Sasori rrepuoAa

BparrleHrf, 3Be3AbI Anfl pa3Hblx.rrod xeJle3a. Cnexrp HopMnpoBancff K KoHTEryyMy' fny-
6nxrr lnrmft 0,L4,2 B Aonflx HerrpepBrBxoro crreKTpa. Konrypu orpaHtrrmBaJltrcb co cro-
poxbr xorrrulryyua na rrry6mre 0,02-0,05. Ouru6xu o oflpeAenflJltrcb E3 cepd usuepewrdr sa

HoqB KaK cpeAxeKBagparf,qHbre. Konu.reqrso HaKorrnexxblx 3aprAoB xa fI3C B oAHoM

cro.n6qe rruKceJroB xoue6anocr or 5000 Xo 15000. Konrsecrro rrtrKceJroB B Korrrypax JIrr-

rd 10-15.
Ha puc. I upegc"raueHbr cpeqxf,e 3a Hoqb 3uaqexnfl nruepexd H, r lanucn*rocrlt or

$as uepuoga BparrleHufl 3Be3gbr couracHo (1). Kax BEntrM, B [peAeJrax onrs6ox Arc AaHHoro
KoJrrqecrBa u:uepexd orcyrcrByror Bapuarlf,f, [I", HapyurarcIrlne rJlagKocrb xpuaofi
EsMeHeHEfl MarHETHoro noJrf, c [epEoAoM BpatrIextrfl. ,[nx leranrnoro aHaJIIr3a MaJIo

[aHHLrx, Ho MoxHo orMerf,Tr, rITo aMnnETyAa u3MeHeHE I H", usuepernoro lto ltilr^vrvt

eBporrEf,, [peBrlluaer aMrrnETyAy tr3MeHeHEc H, noryveHnoro rro JIEHEflM xenesa, Ha

$ase -0,30 ABe Aarbr xa6rrcgerd. Brqxo xopouee coBrraAenEe urueperd gnr xaxgofi
JIEHtrE B OTAEJIbHOCTf,.

Ha puc. 2 npegctarneHbr tr3uepexrx H" rlo JIEHITIM CeII c $aroli [eptroAa Bpaqe-
xnc. CuroilHa, KpEBafl coorBercrByer Bapuarltrflu H", o6HapyxeHHbIM no luum CrI
L4254,13 A tgt. Illrpnxonax KpEBaf, rroKa3blBaer Bo3MoxHbIe rr3MeHeHE{ H, no

E3MepextrflM B TTEHEE CeII 1,6035 A. Hu $asax 0,18-0,55 MoxHo 3arloAo3purb
rrepeMexHocrb, HapymarcIrryrc rnaAKocrr xpmortr E3MeHeHtrfl MarntrTHoro rloJrfl c [eplroAoM
Bpatr{enf,r 3Be3Abr. O 4pyrnx Qarax sroro noKa HeJrb3fl cKa3arb E3-3a HeAocrarocHoro
sucra xa6nrogeHufi. B nexoropux Qarax orcyrcrBylor E3Mepexul H" rlo JIEHEE

CeII1,6M3A.
To.*rogrr, o6pa6orxu xa6lrogerd roHxperuollt 3Be3AbI 3aBIIcI.IT o'r' qucJra HaKoIrJreHHrJrx

3aprAoB fI3C, rny6uHbr Jrf,Hrf, u Qaxtopa JIauAe. Yeu 6onrure 3ap{AoB HaKoIUIeHo, seM
uy6xe Jrf,Htrf, u 6onrure Saxrop JIaHge, TeM Bbltrre roqxocrb. flosrouy B pcAe
cnyqaeB[3-3aHeAocraroqxoro HaxonJrerrrf, 3apffAoB fI3C gnx gaHnofi ray6nxr,r rvr.vur
(^{,1) r Miuroro $axropa Jlange (z =0,667) urr o6pa6otantr Korrrypbl JTtrHEE CeII },6M3 A
He [Jrfl Bcex Aar. Xypxan u ra6ruqa pe3yJrbraron 6yayr [pEBeAeHrI r ogxoti us

nocne4yroqm crarefi, xorga 6y4yt o6pa6oranrr Bce HoqE na6rrcgerd.
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Pxc. 1. Cpeguxe 3a Hoqb 3aaqeHnr nsueperorfi H6 B 3aBr cHMocrH ot Qa: nepnona BparrIeHH, 3Be3pl
HepanH-ocropo-m+rfi:anrpruosaxntrfi qerbrpexyrorLxlx noKa3brBaer Araua3on rr3MeHeHHc oum6rfl o AJrr pa3HbD(
gator 20go 80 Ic. Texxue xp).xxx 

-[3MepeHH, 
H, no auroru Fel]tfi24, Kp€crrxx- Fel]r6027,creraste

KPyxxrr - Fe I I 6O42, tpeym.rtulrxr - Eu II I 6049. Illrprxoaar Kpaaa, onxctrBaer np€Anonamexuft xoq
nsuenerorr Hr gar Qar, n xoropErx orcyrcrByrcr Ha6nroAerilx

Prrc.2.Vltxeplur II" no anmrnr Ce II.s 3asrc]s{ocrrr m Qaerr n€pHoAa Bparqemu

Terrsrte Kpyxxr - r3Mep€BHrI Hs no arrnru Co II 1,6035, xpecrnKn - C€ lI ?u 60/,3. fut Kaxnono H3MepeHHt
noKa3aHbr cBotl oun6rar t6. Onxcarre KpHBbrx cM. B Tcxcre

4.3sgrroserxe

Eclu Ap-sner4a pCrB f,Meer HeoAHopoAHbre OE3uyecKEe f, xf,MuqecKne ycJroBEJr rro
IroBepxHocrE, a TaKxe c[PaBeAnEBa rErloTe3a o ToM, lrTo rJro6iulbHoe MarHtrTHoe [oJre
Qopuapyercf, JToKiuIbHLIME MarHf,THbrME o6Jracrf,Mf,, To Anfl E3yrreHqf, gTofi [po6neM6r
Heo6xoAtrMLI orAeJIbHEIe E3MepeHEf, [ no cnexrpiurbHbrM JTEHEflM pa3Hbrx xEMEyecKD(
sJreMerfroB. Beporrxo, 9To Moxer f,Merb rlpEltrIf,IltriulbHoe 3HaseHEe Anff 3Be3A, y KO-
Topbrx oqeHb y3Kf,e c[eKTpaJILHbre JrEHrilr E ceroAH,f, IIeBo3MoxHo npEMeHETb AJrfl trX
u3yqeHE MeroA Zeeman-Doppler Imaging [2]. flpmrexf,eMbfr HaME ycoBeptrrexcrBoBaH-
HLnft auanE3arop Mox(er 6rtrr eQSexrEBeH BMeqre c fl3C-gerercropoM [nf, [oryqexr
BbrcoKE( to.uroccefi B ElMepeHEE I{. no orgelrxbrM crleKTpaJrbnbrM JTEHEffM.

Artopu rrpE3rlareJlbHrr H.[. Hafi4exony (Cueqnaarxar acrpoQn3nqecKas o6cepBa-
ropur) 3a ErrcroBJreHf,e aHiurE3aropa.

Anpeau, l99l r.
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3BE3[rrbrE
cnBKTpoooToMETprqECKI,IE CTAHIAPTbI. II

B.I{. BypraurcB, C.C. fyrnri

[rl ncnoasronauHc B KaqecrBc a6coato'rsux 3Be3AHbrx cnerrpo$orouerpuqecKxx craHAaproB [peAJroxerrlr
3Be3ql,I CpaBllelrrrr nepeMeIIIILIx pallilHx cneKTpaJrbHLrx KJraccoB. cnerrpo$oroueTpHqecKHe ua6arcgexnr
abrnornelrbr n 1981-1984 nn. AJrrr Bocr,MH 3Be3A or 6m,9 lo 8m,8 r cnexrpaallroM AHana3oHe 320G-7500 A c
pa3perrlertHeM orcoao 25 A. Cg*nr,"e roqHocrs noryqerur,rx p"ryloruro, - bxoto24o s o6aacru 4000-6000 A, no
5?o - ua KPacx HccncAycMoro !Han^a3oHa. Pacxoxlerxs c IarrHLrM[ ApyrHx aBTopoB oKoJro 347o s o6]/.acru
:i20L6000 L, no 20'/o - oxono 7500 A.

SPIILLAR SPEC'TROPIIOTOME"IRIC STANDARDS. ll, by V.l. Burnashev, S.S. Guziy. The comparison
stars for variables are given as reliable spectrophotonetric sun&rds. Spectrophotometric observatiqrs werc carried out
in 1983-84 for 8 srars in the spectral range 320G-7500 A wi& the resolution near 25 A. The mean accuracy is about
27o in 400G-6000 A wavelength range and 5?oinljrre ultraviolet and red. Our results differfrom the dataobtained
elsewhere by 34?o for 320G{000 A, and by 20?o for 7500 A.

Panee [] Har'lr.r I{ccJIe[oBaHo paclpeAeneHtre gHeprurr B c[eKTpax qerbrpex spKux
sBe3AHLlx cfleKrpoooToMerpllqecKHx cTaHAapToB, [onytreHHoe B KpbrMcKofi o6cepBaTopEn
i{a npoTsxeHLII{ HecKoJIbKI{x JIoT MeToAoM $yHgauermanLHofi c[eKTpoooToMeTprur. Mexqy
'fgM HeCMOTpfl Ha npsAlprIHl{MaeMr,re MHorHMr{ Ha6nroAaTensMuycunufl Ao cux IIop oury-
ulaeTcrl HexBaTKa HaAexHo onpe[eJreHHbIx [aHHbIx o pacflpeAeJreHr{r{ gHeprtrIl B crreKTpax
1ae3[, KOTopLIe IIonJII,t 6rt lrcnolugoBaTbcc B KaqeCTBe a6conroTHhrx c[eKTpo+oToMeT-
pEqecKHx cTaHIIapToB nprr Ha6nroAeld.usx Ha KpynHbrx TeJrecKolax. OvenEguo, rrro oc-
HOBHDIO TpeoOBaHrIr{ npeAlXBJIrreMLre K TaKI{M 3Be3AaM, 3TO, BO-IrePBLIX, HaAeXHO
ycTaHoBJIeHHOe OTCyrCTBrre [epeMeHHOCTr{, BO-BTOP},rX, AOCTaTOqHO rnaAKd CneKTp AJrs
1'oro, q'ro6LI IrplrMeHeH]Ie Apyrl{Mr,r rrccJreAoBaTensMrr a[[aparypbr c pa3nErrH6rM c[eKT-
ilanLHLIM pa3peueHneM cna6o BJrr{flJro Ha flonyqaeMbrfi pe3ynbTaT. KaK tr3BecTHo,
lrollo6Hble xe rpe6oBaHlrq npeAaf,BJlstorcr E K 3Be3AaM cpaBHeHurr Ans [epeMeHHblx
paHHI'IX CIeKTpaJIbHLIX KJIaCCOB, HaXOUeUHrrft K HaCTOrrqeMy BpeMeHrr Ha6nroAaTenLHb[i
N{aTepr.ran rro +oTo3neKTpr.rqecKofi sorouerprE nepeMeHHbrx 3Be3A AaeT HaAexIy
rlosrpolrTl ceTl) cJra6rJrx cTaHJIapToB, B KarIecTBe KoTopr,rx Mox(Ho B3gTb 3Be3Abr cpaBHeHIUr

lllfl nepcNIeHHLIX paHHI{X C[eKTpaJrbHr,rX KJTaCCOB, [O KpaftHeft Mepe, AJItr CeBepHoro
fiorlyILIapllrl. flporpalrlta IlccneAoBaHIL cna6blx c[eKrpoQoroMeTpr{vecKEx craH[aproB
6rtra Ha.rara B KpLrMcKoli acrpo$u3r{qecKori o6cepBaroplr{ B 1983 r. B reseHue 1983-
1984 r. Ha rcllecKone A3T-11 c nolrouluo creKTpo+oroMerpa ACti-38 SulR npone;1enrr
Ha6nrc/leHlI, pfllla 3Be3A cpaBHeHrrfl Arq nepeMeHHLrx 3Be3A. KaN<troe Ha6r[oAeHHe.
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cocrorJlo u3 rIoTLIpcx cKaHflpol]aHrut cnexrpa B IlHrepBane 3110-76C0 A c ruaroru l0 A'
Cnerrpalt,xog pa3pcueHl,Ie, C yqeTOM KaqecTBa I'I3o6paXeHI{f, [opflAKa 3"-5", cOCraBJIflnO

oKono 254,. ,[rs oKoHoMHrr BpeMeHr{ aTMocSepHarI [po3paqHocr6 orpeAeJlflJlacb c

IOM9II{LIO BcIIOMOTaToJILHoTO TeJIeCKona A3T'7' Ha KOT9pOM 6ul ycranoBneH cIIeKIpo-

$orolrerp C@-68. Taroe "pasgeleHue rpyAa" BuoJIHe orpaBAaHo u B Horlu 9p?{H9l-o
KariecrBa [o3BoJrrre.r o6ecnequ'rl ror{Hocrb yqera arMocQepnofi sKcrrIHKI{I{I{ ao l47o l2),

Cucrcua a6colro.rxori KaJrr.r6poBKr.r "Xapu'roHon-80" aagaercl pac[peAeneHrleM sHepr[II B

c[eKTpe IIepBIIlIHoro c'tagAapl.a glyr, noly,reHHI,IM Xapllroxonrrr'a [3] u npeAcTaBnfiIoIqI{M

co6ofr cpepnee II3 pe3yJlLraioB xaII,I6poBoK HecKoJILKIIx aBTopoB. Cpegnee Ha6nloAaeMoe

pacl1psAcJleHlle gHeprLIII B cIIeKTpaX qeTLIpeX gpKI{X CTaHAapTOB B eToft cI{CTeMe c luaroM

)5 A, rprrolt{rcs 3il]. Eorur,ua rpro"ro ocHoBHoro craHAapra crlyr nolpe6oBaJla rptr-

MeHSHIUI 3IlC3AnoIo cTaHAapTa [poMe)KyTorlHofi rpKOCTu. B Xa'I_ec'rse TaKoro cTaHAapTa

6u.na nr,t6paHa OIac - 3Be3[a paHHero cneKTpiull6oro KJIacca (AlV), Anfl KoTopofi IIMeJIoct'

fioc.rarorlHoe rI[IcJre orlpe/Ienenufi n te.Iex[e HecKoJILKlIx Ha6JIroAareJIbHbIx ce3oHoB: B

1974t.-7 Ha6,,rrolcnrrii,r 1979r.-3 xa6lrogexlrr,B 1983 r. -5 na6lrogeHru:I,B 1986 r.

- 2 ua6lrclenttt.
conocTaueHrre cpeliHero paclpeAeJreHr{.rr sHeprHu AJIf, o,Lac [o qerLlpeM npI{Bfl3KaM

lg74-1986 il. u pcayrr,raron-a6co.rrrorHofi cnerr-poQoroMerpl{r, BLI[oJIHeHHort npyr^l'tr'lu

aBTopaltr{, [pLIBoIIeHo Ha pl{c. l, rge uo ocl,r oPAI{HaT oTJIoxeHbI pa3HocTH AlgE(}") =

lgEa"'(l,) _ lgE"n()"). 3gecr lgEaB'(},) - [aHHr,re o pacrpeAeJIeHI{I{ sHepru}I B creKrpe

3Be3AI>I, B3t{'tLIe I{3 nI,ITepaTypLI u [ePecsIITaHHLIe K clrcTeMe "Xaputouou-80"' Kar BIIAHo'

[orytreHHr,re HaN{II c[eKTposHepreTI,IqeCKI{e Kpl',rBbte. ?^oTu{1ot c AaHHLIMI'I Apyrux aBTopoB

" 
rourn.ruo [o 0,01 (-2,5o/o) B HHrepBane 4000-6000 A. Ha Kpasx LIccJIeAyeMoro ,qrara-

soxa (1"320G-3700 A u 6000-7500 ,U pacxoxleHlre AocrI'Iraet 3-5Vo.3saqntelrnoe pac-

xoxlleHr,re B O6nacTr.r 6alrueponcKoro cKarIKa [I BOAOpOAHT1X l1tHr4ft o6yc1oBneHo KaK

HeTO.IHOCTLIO B yCTaHOIIKe AII'IHLI BOJIHLI' TaK I{ pa3HLIM C[eKTpaJILHbIM pa3peIIIeHI{eM

"nnup"typ6r, 
nprnr"n"oqellcf pa3HbIMI'I IICcJIeAOBaTeJIflMI{. CI4cTeMaTIITIeCKEfi cASI'Ir

il;;p"; ya 5% orHocr.rreJrr,Ho gauHux fayuuerofi u [p. [4], no-BITAI'IMoMy, o6'LflcHsercs

pa3HbIMlI 3HatICHufllvII,I BI{3yaJILHOfi 3Be3AHOI1 BeJII'IIII{HLI' [pI'IHgTOfi g XaraIOre [4] Ia

[oJryqeHHol? Ha]rrn.

[i npon"l"rrblx HaNII{ Ha6IIoAeHH.flx Ha TeJlecKone A3T-11 Als a6colroTHoll npuBfl3KI'I

r.rcnoJrL3oBaJIact TqJIbKo CtLaC, olHaxo B KaqeCTBe AOIOnHI'IT9JILHOIo cTaHAapTa AnC 3lIM-

HIIX Ha6nro[eulrf.t ttoxe'r 6ut'rt, ngs'ra f,Per, Ans KoToPoIt TaKx<e [MeeTcs AocTaTolIHoe rII{c-

,oonp"g"r"Hr,rrl:81914r.-8,n1983r.-6,s1986r.-8na6nrcAeHl'Ifi.Pacxoxgenne
aiggfil'MexAy cpeAHr.rM pacnpeAeneHl{eM oHeprv,n a,rfl oroli 3Be3Abt u 1974-1986 r' tl

Au"no,*,n Xapntoxola I{ Ap. [5] B cpeAHeM cocraBJlrlor 0,008-0,012 (2-3Vo) B IIHrepBarIe

3+OO-SAOO Ai, ao*otn, Aob,04 (-lO7o) B KpaIlHI{x rorlKax rrccJleAyeMoir o6nacrr.

cpegatl oullt6Ka nprrBfl3K[r AJrrI OAHOTO OTAeJILHO B3qTOrO Ce3OHa Ha6JIIO[eHufi yKa3aHa

Ha Dr{CVHKS Cnloutuoit JIIIHI.I9II E COSTaBJITI9T AJIrI o6eHX 3Be3A oKoJIo l-1,5Vo B HHTepBaJIe

+OdO-dOOO A,,y2-3Vo B r,rHrepBarrax 320G-3700 A u 6000-7500 A. Kar BI'IAH9' orKJIoHeHLIe

o[y6nlrKoBaHHLrX flpyrr.rMr{ aBTOpaMI{ [aHHbIX OT CpeAHHX 3HaqeHl',Ift' ilOIyqeHHLIX HaMH B

,"ianr" 1974-1986 
"r., "" 

npenr,tuaer 6onee qeta B rprl pa3a cpeAHeli o,,u6K,n oquofi

[p[Brr3Kr{. TaxltU o6paeoU, [pI{MeHeHI'Ie 3TI'IX 3Be3A B KaqecTBe cTaHAapToB npoMe-

xytovHoft gpKocTrr KaxeTcfi BIIOJIHe AorrycTI.IMbIM. cpegulre I'I3 BCeX ilpl'IBfl3oK pacnpe-

AeJreHurI ogeprflt{ Ir cleKTpax eTI'Ix 3Be3A' IIpeAcTaBrIf,IoudI'Ie co69ft lgE(X)' rge E(}')

;;rp;;;". n epr..c-l.cy-2, orHeceHHr,re K r.rHrepBaJly AruH BonH I cM, npuBeAeHbr s ra6r' 1'

Kpbrue roto, yKa3aHbr orur,r6Kr.r cpeAHIIx 3HaqeH14ft, Bt'IpaxeHHLIe B 9AIIHI'IUaX TpeTbero

3HaKa IIOCJIe 3an roit.
ocHouHl,rs cBc/[eHuf o Ha6rroAaBIIII{XCr 3Be3gax [porpaMMLI [pI',IBeAeHLI B Ta6I' 2,t4e'

KpoNte HoMepOB IIo KaTaJIory HD u CneXrpaJILHbIX KJIaccOB, IIpIIB9A9HLI TaKxe 3HaqeHI'L y'

B-V, (J-B,BblrlrclreHHr,re c 1oMOII{LIO KpLIBLIX peaxryd, STT6II',IKOBaHHLIX cTpaiDKumrta [6]'

u xoecp$r11reH'ror] ilepcxoAa, orrpeAeJreHHIrIX HaMI'I paHee [7]. B cxo6rax flpltBoAflTcfl cpeg-

Hl,Ie 3HarreHr,Ifl nO JIaHHLIM pa3HI'IX aBTOpOB, B3flTbIe I{3 CBoAHOTO $orOUetpuvecKoro Ka-
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Ta6tnua 2

ID cn V B-V u-a n

t264
t334

2020

t82481

191946
203975
2U073
214259

7,55

7,54
(7,69)

8,45
(8,45)

6,97
(7,01)

8,47
8,82
7,65

8,63

+0,05

-o,02
(+0,01)

+0,15
(+0,16)

+0,03
(+0,02)

{,07
0,00

-0,07
+0,13

+0,10

4,59
(-)

+0,07
(+0,09)

-o,ll
(-o,12)

-o,48
4,37
-0,45
+0,13

AO

B5

4

5

5

3

3
4
5

A3

AO

B9
AO

AO
AO

Ta6.nuqa 3

I{D 40ls A 4210 4640 5200 5580 6220

1264 -3,137 r 004
1334 -3,150 005

2020 -3,557 006
15785 -3,698 005

24980 -3,531 009
34463 -3,601 0l
133962 -2,305 00'7

t54199 -2,859 003
154344 -3,302 004
175406 -3,459 006
188350 -2,370 005

191946 -3,443 008
203975 -3,599 007

207073 -3,092 004
212710 :2,228 006
214259 -3,609 009
2t9891 -2,777 009

-3,177 r 005

-3,202 006

-3,575 005

-3,733 001

-3,552 0l
-3,612 0l
-2,351 008

-2,887 003

-3,316 002
-3,465 004
:2,424 008

-3,495 005

-3,651 007

-3,155 008

-2,284 005

-3,639 008

-2,8M 009

-3,264 *. N3
-3,306 005

-3,64t 0A
-3,747 004

-3,607 01

-3,640 008

-2,480 007

-2,992 003

-3,403 003

-3,538 003

-2,527 007

-3,630 004

-3,770 005

-3,289 004
:2,364 003

-3,728 007

1,861 006

-3,427 t W4

-3,465 006

-3,789 003

-3,777 005

-3,746 009

-3,785 006
-2,608 007

-3,134 001

-3,529 003

-3,652 003
:2,638 004

-3,789 004

-3,924 0M
-3,452 007
-2,499 002

-3,862 005

-2,998 004

-3,494 t 008

-3,530 005

-3,856 002
-3,852 008

-3,808 009

-3,846 006
-2,685 0l
-3,215 0A
-3,610 0A2

-3,736 002
1,'126 006

-3,868 005
4,001 007

-3,530, 007

-2,572 0U
-3,942 007

-3,061 005

-3,639 r 003 4

-3;682 006 5

-3,966 0m 4

-3,846 002 4

-3,918 0l 3
:3,957 005 3

-2,830 006 9

-3,336 002 8

-4,742 005 8

-3,802 002 6
-4,8n 006 5

4,0u 008 5

4,152 003 5

-3,680 007 6
+,713 042 3

4,049 004 6

-3,174 0W l0

TaJIora [8]. B nocregHel-'I KoJIoHKe yKa3aHo rrucno c[eKTpoSoroue'rpuqecKux Ha6nroAeH[fi.
flponegeuHulo Ha A3T-11 cnexrpoSoroMerpr,rqecKr{e Ha6JrroAeHrfl },Per KaK [porpaMMHort
3Be3ALI C LICIOJIL3OBaHIIe]VI d.Lac n KarreCTBe CTaHAapTa U CpaBHeHrIe [onyqeHHoro pe3yJrr,-
Tara c cpeflHrrlrr{ 3HaveHrrrrlrr.{, noryrlsHHrrMr.r rpaAuq[oHHErM MeroAoM n 1974-1986 rr.,
nplIBeAeHHLIrrI B'fa6n, l, lroryr: AaTr, noHf,Tr{e o KarrecTae [pr.rHqrofi MeToAr4KH r{ Ha-
AexHocTII aocoflroTHLIx cneKTpo$oToMerpllqecKl.Ix KpHBLIX AJrf, 38e3A, [peAnaraeMr,rx B

KaaIecTBe B'l'oprrrrHllx cTaHIIapTorr. Taxoe cpaBHeHl,re cAenaHo Ha ocHoBe lryx xa6lroAeHlxi
l,Per. Pesynrrar, IIoKa3aHHLIii Ha pr{c. I IrrrprrxoBorl ilrruvefi, y6exAaer, rrro rrpr.rMeHeHHas
MeTOIITTKa B COCTOflHITI{ o6oCno.Itrrr, CpeAHrOrc BHyTpeHHrOrO TorrHocTr, He xyxe 2,57o to
BCeM CneKTpalI LHOM I{HTepBaJre.

flprme;1cunr,re B Ta6n. I Ilanurte noKa3lrBaror, rrro cpeAlu{s l,rx our{6Ka B yqacrKax
He[pepr,rBHoro crleKTpa, xapaKTepr.r3yrou{arl BHyTpeHHK)K) TorrHocTr,, Anff nporpaMMHr,rx
3Be3A cocTaBrlreT oKoJIo 2o/o s o6tacrl{ 4000-6000 A u Ao SVo Ha Kpaflx r{ccneAyeMoro
Al{arra3ona. Jlrrrur, 1rr AByx rrporpaMMHr,rx aneeg, HD 2O2O uHD 182487, r.rMerorcs orry6au-
KOAaHHr,rg C[eKTpO(bOTO]treTpr,IrIeCKIIe AaHHLIe. cpanneXne [OnyqeHHLIX HaMII 3HaqeHEIi
IgE(}") c orry6,rrnKorraHHr,rNu.r, rtpr{BeilcHHr,rMr,r K cr,rcreMe "Xapnroxon-80", uoxaraHo B Hr.rx-
Hcri rracrlr plrc, l.
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A.-*
o,Q5

Itrrc.2. Corroc'r'ar|.rcrttc pc3)'.;rt,'la'loo y:xotto';tocllofi Qo'roue'rprN N

40ls 4210 4640

10 110 60

5500 6500

AA/ \)-11

a6col ro ruutx clrcxrporporoverpHqecKHx

rua6;lto;lcttnir I 9S3-l 934 t'r.

/ - ilD 1261,2 - llD 13:14, -3 - llD 2o2o,4 - l'ID 191946,5 - IID 203915,6 - HD 207073,7 -
UD 214259

A.'rrr HD 2020 cpcnxlfl rleJutrnlHa pacxoxAenl{li AlgE(},) oKorlo 0,Ol (3?o) B I{HrepBaJI"e

+ofrJooo A, o*,rrn o,oZ (5o/o) u rrHrepBarre 320M00b A u 6000-7000 A, trq 1" > 7000 A

AaHHr,re Htra'r.ola [9) ua l87o r]r,rure. [aa HD 182487 yAoBJlerBopl'IrerlHaq, oxolo 0,015

(-4Eo), cxo,llrlroc'I.r, Ha6lro,Jlacr.crr D uHrepBaJre Ao OOOO A, tig 1" >_6_0^0-0 A KpIrBbIe

i4nur.rnu [9] u flaur.c.'recua [0] Jrexar cucreMarl{qecKl{ BLIIue, uls }" -7500 A paauoctt

Aocrltracr uo 0,08 (20ok).

Taxr.p,l o6parolr, cxo;llrMosl'L orry6altxouaxHblx c[eKTpo$otouerpuuecKlrx KpEBLIX I{ IIo-

Jrv{eHHl,tX HaIII.t, t} yqac'tKax HeIIpcpLIBHoro CleKTpa He xyxe 347o s I'lHTepBaJIe 4000-

AOOO A, 
^o 

lOo/o, IrH.rcpgarre 3200-3700 A u to 207o s sHrepaaJle 6000-7500 A.

B 1990 r. IlJrrr Hc3aBr.rcurr.rori or{cHKH TorrHocrll [oJlyr{eHHoro pe3ynlTara 6r,ua nunoaxe-

Ha y3Kofionocr:al $orolrerplra l7 3Be3A, npeAraraeMblx B KatIecTBe cuextpoQoroMeTplr-
rrccKr.tx qt aHllap.toD. ,[,luHr,r I]oJrH nporrycKaHl4rl B MaKcI{MyMe, noJIyIuupI{HLI npI{MeHeHHLIx

$x.rru'rpolr 1p,ru"11"rl,r Hr.rxe. Bce na6arcAeuus BLITIoJIHeHrI Ha oAHoKaHaJILHoM $otoue'rpe,

1,, A
Al"

ycraHollncHHonl Ha 70-o"r .reaccxone A3T-8. A6colrotxar rallr6ponKa BLI[oJIHeHa no

trlaxcHuol:r crreKrpooHcpreur.rccxofi xpltnofi 3Be3ALI HD 182487, nony'reuHoft HaME B

1983-1984 rr. Ir rrprrnc;lcHuoir n ,ra6a. 1, nocxonrxy craHAapT CLLac oxagalcq CJII'IIITKoM

rpKlrNr. Pcryar,T a'rir y3KorlonocHofi $otorterpuu [peAcTaBJIeHLI B ra6'l' 3, rAe An' xaxqofi

3Bc3llr,r ,.aHr,r cpc]tHltc 3HarteHt.lrl lgg;3.r-8(I) c cooTBeTcTByIou{I'IMu ,,orpelllHocTsMn' r{ucno

Ha6lrc[CHyit npxttc/leHo n ttocleluefi KoJIoHKe Ta6IuqbI. KaX UrAuo, og166Ka npI{,BoAI{MLIx

3Ha.tgHltfi, xapax'rcplrsyrcutaf uHyrpeHHloto rotlHocrl, B cPeAHeM cocTaBJIseT L'5Vo (pazy'

MeeTcrI, crcIIa Hc llxolll't ollll{6Ka a6colro'rHoil xalu6ponru). Perylrrar cpaBHeHI{' y3Ko-

uolocu<tfi .iror'.rnt"rpnr tt a6colrorHoil cneKTpoSO'rouerplrU, BLInoJIHeHHofi ua A3T-11'
IIoKa3aH ,u p,,". 2', rge pa3HLIMII 3HarIKaMIl yKa3aHLI 3xaqex[g OTKJIOH9HI{f, A"-Q =

lgEa3.;-11(1,) - lgE131-s(I). Colttagexre pe3ynbraroB cneKrPoSotouetpuvecKl'Ix II y3Ko-

nonoctg,rx,(ro'rOr"r'p,,,,"cruX ua6lroAenltfi MoXHo CqlITaTb yAoBJIeTBopI'ITeJIbHbIMI{' Ao-
BoJrr,Ho 6olt,trtoc o'IKnoHeHIle, Ao 8Vo, g.nr Qrnrrpa l'4050 o6yclonlexo Teu,'tro n

o6lasrt ero trponycKaHllrt llolalaoT nI,IHI{q H"r, Aaa $uartpa }"5580 pae6poc tvtoxet 6rtrr
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0,00
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o6arcHeH nuHIIefi cBelleHrls HorlHoro xe6a [0I] ]\5577. C[cre\,rarrqecKae orKJroneH[fl, cKo-
pee Bcero, o6:,gcH.flIorcfi norpelxuocrrro a6co.nrornofi xalu6ponxn 1annofi ceprul Soro-
MerplqecKltx Ha6arogexllft, T.e. ouru6xofi B npuHrrBrx nxearuocSepHbrx 3HarreHrrsx c.rax-
sapra HD 182487.

Taxuu o6pasou, ltpoBeAeHHlre cuexrpo$oroMerpuqecKtre tr y3KolonocHue $orouer-
pl{qecKue ua6nrogexur 3Be3A cpaBHeHI{s [epeMeHuLrx 3Be3A paHHtrx c[eKTpanbHBrx KJraccoB
no3BoJIfiIoT Hc[oJIL3oBaTL rrx B KagecTBe a6co.nrcrurrx cnerrpo$oToMeTpurrecKrrx cran-
AapToB c yqeroM norpelxHocrr,r a6colrotnofi uprrraxu. To.IHocrr nonyqeHHbrx a6cotror-
IIbIx cneKrpoeHeprerllqecKlrx Kpr{Bbrx oKoJro 3Vo s o1tacru 4000-6000 A, Ao 6-77o ua
Kpasx ucc,reAyeMoro Ar.rarla3oHa.

Anropu uy6oxo 6rarogapuu M.H. Jlosxoft sa rroMorr{b r ua6mogenuax, E.A. Eyp-
Harueuofi u Jl,Yl. Arcr.ruenrr,eroft ea IIoMonIL n o6pa6orxe, B.T. Xororesofi ga uoIvroulr a
lnnf, ToBJI eHr{lr lurl rcopaqrdt.

Anperr, l99t r.
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PE3YJII,TATbI IATPYJIbHbIX IOJIAPI{METPI,IIMCKI{X
I,I OOTOMETPI,IqECKI,IX HAB JITOAEHytfi

HEKOTOPbIX I{3 OJIUPOBAHHbIX Ae.3BE3A XEPErITA
B CE3OH 1.989-1990 rr.

A.B. Ecp4rornu

flpunoqnrcrpe3yJlbrarsl:1ttlpo1]1blx UBVRI-talatoneuufinor.rpusaqxnn6aecxarpexH3onupoBaruri,ri..1...
sreog Xep6nna: CQ Tau V586 Ori n SV Cep, BbrnoJrHeHrrr,rx g 1989-1990 nn. floaegeuue eq t"o 6siao n,, Mrrcr.or\j
cxoxe c pauee rra6alogaourHMcs n 1988-1989 rr,, r noryrrengbre HoBbre AaHHrte noATBepxA?.i1:r yxj
orry6arxonattttute no ttefi ocuosuhle pe3yJrbrarlr. Y V586 Ori anepnure npn ocaa6lerruu 6aecra sa 0m ,97 n nlar:cr.
V 6ulo o6llapyxetro 3aM€Tloe yBenrlqeIrHe (npnuepno B Tpx-rierb]pe pasa) creneux ,tuseisoi rloJrrprl3ai]ii!1 sil
Bcex qBc'l'oDLrx noJIocax. Maxcuua.rurtoe 3Haqellue c?eneHr{ anHefisoft noJrrpH3arlru{ 3apenucrpupoBaHo I iroJ-!oLi:
U: Py = 3,06?o. B qeJIoM noBeAelrne nonrpn3aqru nprr u3MeHeHur 6aecra y V586 Ori raroi xe, Kat ,/ 

l.ar,{,r:
nccileAoBarlllbrx euelg sror:o xaacca: UX Ori, BF Ori, WW Vul u CQ Tau. 3ro nossorser cAeJrarr B6rBoA o i.or;,
vro nprvutroft cyu-(ecrBoBaHH, y 3De3ALt sHaqrtearHofi co6crBeggofi anuef,Hoi fio:Ilflpus \ut, |.! ug6r,rro.rnoL<:
roly6oro H3JlyqeIIHfl nplt cunblloM ocaa6.netuu 6aecxa laaretcf, paccesttue cBera Ha [rrreB6rx vacruqax, o69.r-
3ylol{ux BoKpyr 3Be3ALI nblJleBylo o6oaouxy gltcxoo6paruofi $opuu. Boauosa.s 3aBrrcuMocrb auneftuoii no..
lrpueaqfil y V586 Ori B MHrtHMyMe 6.recra couqerenbcrayer o npeo6aaqarorqefi poau B paccerHur.! Me!,rKH)"
qacrEu' SV Cep s Aattttbtfi tta6ltogarelurtrlft cesoH HaxoAlrnacL B MaroaKTr.lBHoM cocrorHr,ru u He noKa3LrBarn
cyulectnettttoli nepeMelltlocrH 6necxa, xo.I, npH etou u ga6lrcAaJracb HeKoropas [epeMeHHocrL crcrreHr/i
anuefiiroft noJtrIPH3aqHH. 3ro nossorrer [peAnoJroxHTb cyu(ecrBoBaHue y SVCep n"rorln*u co6creeHHoft

1in



nepeMclurofi rroJtrptr3arlHl4, o/lllaKo Arr Ae'tarLHoro ee u3yqeilH.[ Heo6xoAHMbI AaJIbHefiulHe HA6n]OAeHH.fl.

flpNno;u'rcr 'r'aKxc pc3yxr,ralsr UBVlll-$oror"le'rpulr VX Cas s IZ Psc.

TIID ITI'SUL'I'S OI''I'IIB PIIO'I'OMETRIC AND POLARIMETRIC OBSERVATIONS OF SOME
ISOLA'I'BD Att IIliRllIG S'I'ARS A'f 1989-1990 OBSBRVATIONAL SEASON, by A.V. Berdyugin.Tlte
results of thc simuluncous UBVRI photometry and polarimetry of three isolated Ae Herbig stars CQ Tau, V586 Ori

and SV Ccp obtained in 1989-1990 obscrvational season are given. The behaviour of CQ Tau was generally the same

as already observcd in the 1988-1989, and new data justify already published conclusions about lhe nature of its
variability. During the deep minimum of V586 Ori (Am = 0,97 in the V band) the significate increasing of the linear

polarizarion dcgrce (threc - four rimes) in all bands has been detected. The maximum value of polarization was reached

in U band - P U = 3,O6Eo. The behaviour of polarization and brightness of V586 Ori in general are the same as those of
the previously invcsrigatcd stars of ilris type: UX Ori, BF Ori, WW Vul and CQ Tau. It agrees with the suggestion

rhat the sourie of the additional blue emission and large polarization observed during the deep minimum is the

radiation scatlcred by circumstellar dust which are produce disk envelope around star. The wavelength dependence of
polarizarion of V586 Ori conesponds to the scalterinS by small particles. SV Cep in this season was in low-lewel

acrivity stare and {icl nor shown iignificant variations of brighrness. However, the some variations of the polarization

was observed. It allows suggest the existcnce of the source of intrinsic polarization of the SV Cep. The resu16 of the

photomctnc UBVRI observations of VX Cas and RZ Psc also are given.

IlncAculle

Ha .rorccxolre A3T-11 KAO, ocHau{eHHoM UBVRI-$oroMerpoM-rorlspl{MerpoM fluupo-
Jrr,r [|], HarrrrHarr c 1986 r. rpotlo1rrrcq rrccregoBaHlu{ MononLIX 3Be3A c HefleplloAl{rrecKE}vtfl

a;rronelt(Xo6Hlnl,ttI ocJIa6IeHllrlNiu 6lecxa (ct'.t. ueganurcro pa6oTy 12) tt ryurupoBaHHyto B

HeIl nrrrepa.rypy). B xoJlc g'l'rrx lrccJrelloBaHlrfi ycranoueHo, r{To ocHoBHLIM I{crorrHI'IKoM

Jrr{HcirHoir tto.rtrlpr13al(trrr u Ao6aBorrHoro roJly6oro I.I3nyqeHI4rI B MI{HlrMyMax 6necKa y sTlrx

33e3A 
'llJJrlC',rgrt 

cBc'f, pacccrll{HLIIi B OKO1O3B93AHOII [LIJIeBOft O6OrOqXe'

Hac'r.oarrlalt pa6t>'l'a BB,qflc'l'crr npoAonxeulreM paHee HarIarLIx IIccJIeAoBaHI'trl I{ oxBa-
,l.rrrBae.r Ha6,rrlo,rlarcnr,Hr,rri co3oH 1989-1990 r. B xole [arpyJILHLIx Ha6nIoAeHI'IIi ocHoBHoIl

aKUeHT )lcnirJlcrr Ha aKl'lrBHl,Ie t] Ctv{LIcJIe Qororr.terpll'IecKoll [epeMeHHOcTI'I 3Be3ALI CQ Tau

u WW Vul (pcrynr,l'a'l'r,r 11o nocJrelHerYr ]r3 HLIx [peAcraBneHLI orAeJlbHoti ctarlefi t3]). B
TerreHlre o1'oro xe Ha6nrol(a1'enr,Horo ce3oHa y V586 Ori uar"tn BrIepBLIe Ha6nlonanocb

cyrqccr3cHHoc ocna6neHrre 6,rrccKa Bo Bcex UBeroBLIx floJlocax, Aorolruo 6olt tuoft pag

Ha6nlollare.rrr,Hr,rX /{aHHr,rx noJryqeH TaK)Ke Artq SV Cep, xotopafl, xorr I{ He AeMoHcrpH-
poBaJra cgnr,Hoil $oronerpu.recKoli repeMeHHocrlr, Ho I.{Mera B cpeAHeM 6lecr, 6olee
cla6t,tr:1, rrcrr B npo/lbrllyltlrrr:r Ha6nloAarenlHllfi ce3oH, Ir [ePeMeHHy]o JIIrHeIlEyrc floJlfi-

pr{3artr{ro. Hrrxo lrpulofirrrcrr ocHor]Hr,re pe3ynLTarLI srrlx Ha6rloAeHllli. flplrlegeuu raK)Ke

p"ryat,rurr,, cpo'rorre'rprrr.r VX Cas u RZ Psc, Artrl Koropllx HaMII Ir3MepeHIill norqpu3aqllu B

1989-1990 m. Ho Irpotlotll{JtocL.

2. Ha6.'uolcuIrx CQ Tau

3ra lscs;1a 6r,rla Bxlro.reHa B Hauy nporpaMMy nccJIeAoBaHI'Ift HeAaBHo [r [ooroMy
cpasHeHrre pe3ynr,.raron Ha6nlollcHrrit 3a ABa ce3oHa - 1988-1989 rr. (o[y6nIrKoBaHHLIx

piHee 3 [4]j rr 1989-1990 rr. - npencraBnfler 3HaqureJlbHLIIi I{Hrepec. flnx eroli 3Be3ALI

tunrr, ,,ury.rcH Harr6oJIce rrJro'rHlrr:r rro BpoMeHLI pt[ Ha6nIoAeHIdi, ocHoBHLIe pe3yJILTarLI

Koropoto lprglo/lll'cl l]'l'a6,q. l. Puc. l-4 orpaxaror ocHoBHLIe oco6eHHocrr{ nepeMeH-

H9CTII nqnflpl,t3atltttt l.t 6.qccXa 38e3IIbL Ha pUc. 1 ll 2 noXagaHLI lI3MeHeHrq 6'uecKa, sreIIeHH

Ir no3lr{rtoHHoro yrJra no,qrrplr3ar1lu co BpctrleHeM B noJloce V za gsa Ha6nro[arerlHllx

cc3oHa. Xoporrro llrr/(Ho, rl'ro noBeJleHr{e 3Be3ALI r 1989-1990 rr. 6LIro Bo MHoroM cxoxe c

paHge ua6nrollarlrrrrtltcl. 3nor;1a 6rtna llo-npexHeMy aKTlIBHa, ,{ y Hee Ha6IIoAanucL

rry6oKlre ocna6ncHrrr{ 6lccxa, corrpoBoxAaBllluccq CLTJILHLIM yBenuqeHlreM cre[eHI'I JII'I-

Hei"rgoir rro-rr,pt13ar(rrrr rr nor]opot'oNr [o3l{I{ttoHHoro yruIa BeKTopa rlorrlpl{3al{rr[ Ha BeJIIIIIITHy

rropqllKa 60o. B lpxor,{ cost'oriHlrr{ 6.uecra no3nI{HoHHLIrt yroa BeKTopa [onflplr3auIIu 6allsor

K no3rrrlrroHlroNry yrry Nrcx3Bc3llHori nonrpu:aqul{ (KoTopLIri OnpeAeneH I] [4] no na6lro-

AeHrrrIrI oxpccl'l{l,lx 3llc3,rl l{ pal}eH 41o,5).
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B t1,21
v 10,22
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02.u.90 7984.251

05.04.90 7981,239

06.04.90 7988,345

19.04.90 8001,340

n
I
U
B
v
R

I
U
B
V
ft
I
U
B
v
R

I

9,53
9,06

11,19

10,69

9,9s

9,26
8,76

I 1,01

10,49

9,78
9,i 4

8,65

I1,80
1l,33
10,66

9,99
9,47

1,56

t,2t
2,41

1,85

1,68

1,70

t;i6
l,6l
I,75

1,67

1,61

t,23
2,81

2,86

3,31

3,29

3,25

0,06
0,07

0,23
0,10
0,11

0,06

0,07
0,23
0,@

0,10
0,06
0,07

0,39
0,15

0,16
0,09

0,10

27,1

175
24,7
26,8
36,1

3t:t
28,6
415
44,4

415
392
402
14,6

4,4
178,0

176,1

173,7

l,l 5

t,7
23s
r5
1,8

1,0

t,4
3,7 5

l,
t,7
1,0

l5
4,1 5

l5
1,4

0,8
0,9

fIparlcqalHe. B r.a6l. l-3 nprueqeHu: qara Ha6rrcqeuur, coorBercrByloulee MoMenry ua6arcgeunr

3na,renue tolNarrcxofi AaT r,r,/.D.,6recr goegAur m,xH 'qeqre crenetlg anttefiHoft nolrpueaqunP Ir no3[IluogHoro

yr.na O c Nx olrtu6xa:uu, a raKxe .{}rcro tla6r}oAeHnft, N, cqelalttlLtx B AarIIIy}o Aary'

Ha prc. 3 noxagaua 3anrrcrrMocTb 6lecx-<reneHb noJlf,pu3al{rrrl B rIflTtr noJlocax Anfl nByx
ce3ouoB, I,Ia ero aHaJrH3a xopouo Br{AHo, trro Ha[6onee qerKag 3aBtrcEMocirr MexAy 6nec'
KOM 38e3Ar,r I{ cTeIIeHI>}o flonfiprr3al{I,Il{ Ha6nloAaeTcg B noJloce U.9ra 3aBtrcuMocTB Ha6nrc-

AaeTcfl r.{ B Ilpyr[x rroJrocax, xoTf, ee creneHb yMeHbIIIaeTcfl no Mepe cMeIIIeHr.f, B AIXH'
HoBonHoByro \racTr, cneKTpa r,r MaKcLIManbHbfr pa36poc ToqeK uMeeT Meqro Ans nonocbl 1.

Ha pnc. 4 noxagauu AHaTpaMMLI 6eapaauepuux napaMeTpoB CToKca An, flonoc U E/.
Heo6xo1rrpro o'rl"{c't'r{Tr,, qro Arfl CQ Tau s [4] 6uur BbInonHeH AeraJIbHbIfi aHaJIu3 napa-
MerpoB Ha6Jlrolaervrofi nolapasaqnll. Eblno noKa3axo, rITo B rIepBoM npE6nDKeHuII oxa
flBJrrreTcfl cyltrrlroir Tpex [onrp]r3ar{rllt, o6ycnoBneHHoft coBMecTHbIM AeficTBUeM TPeX Pa3-
JII'IqHbIX T{EXAH}I3IIIOB - ONTI{IIECKI'TM AI{XPOI{3MOM NBINEBOfi MATEPUIlI B MCX3BC3AHOT"T (PiJ U

oKoJro3Be3IIHOrtr (P.r) npocTpaHcTBe, a TaKxe paccef,HEeM cBeTa oKOJIO3Be3ATIOfi lrblnbro

(P;). flepnar cocTaBJlxto[(arl I.IMeeT BengquHy IIopsAKa lflo, BTopaf. - [opsAKa 4Vo (t no'
noce U) tr rrx rro3r{rlr{oHHr,re yrnr,r 6nr.r3Kr{ Apyr K Apyry. flocreAxqs cocraBJlflIolqas

sBJrrrercfl flcperrenHoft SyHxqnefi aMrrnr.rryAbl ocJIa6neHI{, 6lecra Ir HMeer [o3mIEortrILLt
yron, npII6.III3I.ITeJILHo op'toronanbnblfi no3rI{IIoHHoMy yrny flepBblx AByx. lfueHno ee

BJrr{rHlre Br,r3r,IBae1' cMeIqeHI{e Ha6JIrc[aeMLIx ToqeK Ha AI{arpaMMax Px-Py BAonb HeKo-

Toporl 1lpqltloti oT flpaBoro Hllxuero yrna B neBblfi BepxHtrfi. B IesoM BepxHeM yuly ]Ia
o6e6x llrrarpalvrNrax orMerrena (por"r6ou) ToqKa, coorBerc'TByrou{at cyMMapHoMy sHaqeHl.fio

noJrqprr3arUrH, o6ycrIoB,rteHHoIl olTLrqeCKI{M AI{XPOn3MOM (T.e. BeII{rIIIHa Pir* P"r, CM. ritl]X-

po66oe [4]). I,Ir,rexHo K oro]ry 3HarJeHr.r]o upollcxoArrr cMeIrIeHI{e Ha6nIoAaeMbIx llaj:ia-
Merporj C.r.oxca no r\{epe noflprraHurr 3Be3Ar,r, KorAa [peIrMyIIIecrBeHHbIfi BKnaA B Ha6.rlil]-

Aaettyro non,l p r.r3aIIHto Ha (I!IHaeT AaBaTL OnTlltlecK}Ifi AI{XpOI{3M.
Eoll,ruoir pat6poc rorreK Ha prrc. 4 Aas uolocbl U [o cpaBHeHtrro c flonocoft 1" trcF

ItLIAHNtoN{y, ct}fl3aH B ncpByro oyepeAb c 6onLurIIMrI 3HatIeHEsMIt oIuH6oK Ha6nroAe]rd.

Ha prrc. 5. noxagaulr AuarpalvrMr,r rroKa3areJrll IIBera - BeJII{qI{Ha V lng CQ Tau, [e-
MOHCrpflpyrclr\rre yBentrrreHHe r]KJraAa paccesHHoro cBeTa B cyMMaPHOe I{3JIyrIeHIIe 3Be3A6I

rIpH ocJra6JrcHIIII 6..1ecKa., I4a cpanxeHux AaHHLIX, nonyqeHHblx B pa3uoe BpeMrI, BI{,qHo, qTo
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Pnc. 5. [{narpa:u}ta noKa3areJrH rloc'ra - Bcln,rlrrra V nar CQ Tau no peayauraraM AByx ce3olloB rta6arcgeltufi

O6oltta,terrus rc xe, (l'ro u ta puc.3,4

oHr{ xopolllo coulacy}oTc, u AoIIonHflroT Apyr APYra, [oATBepxAat. TeM caMbIM paHee

cAeJIalIHr,Ie IIo g'roil 3nc31e ocHouHLIe ItbIBoALI. Heo6xogut"tot oAHaKo, orMerlrrb, qro B ce-

3oH 1989-1990 rr, no Harrr?rlr Ha6JrroAeHr{flM 3Be3Aa I{MeJIa B cpeAHeM 6olee caa6rrfi 6lecx

- frv = 10,45 rporuu nty = 10,18 Ans 1988-1989 rr. KpoMe roro, HecKoJIbKo MeHbluefi rIo

cpaBHeHr,rrc c npourJILIlvtI,r Ha6rroAeHr,rrMu 6LUIa aM[nlITyAa Kone6aHltrl 5lecxa (Lmy = 1,27

flrlpo'n{tr Ltny = 1,77).To xe carroe HyxHo orMerI,ITL [I AJIrI aMTIJII{TyAbI [epeMeHHocrl{ cre-

leHrr rrorrrrplr3arlr{t{ ( P(Eo) = 4,31 npotrs A,P(Vo) = 5,34 AJIS rlorlocr,I V). Xota o6rqufi xa-

pal(Tep rrepor\fcHHoc'r'r{ 3Be3IIr,r Cyulec'fBeHHo He LI3MeHIIJICX, BCe 3TO BMeCTe B3sTOe MOX9T

cJlyxl{l.L yKa3aHlrcM Ha rcHilcHUr{ro K CHIDKeHI,IIo aKTLIBHocrI,I. TaK JII{ 9To Ha caMoM Aene -
IoJIX(I{LI IIOKa3al'L IIaJILHCI:lIIIlle Ha6JIrOAeHIrg.

3. Ha6rtoncrrrs V586 Ori

V586 Ori KaK lpo1srallrrre,qL KJracca MonoAlrx 3Be3A c aJIroJIeuolo6HbIMIrt ocJIa6JIeHI{tMIr

6lecxa r,l3Bcc'r.Ha [aI]Ho, I4 oHa B fionHoft Mepe o6naAaer BceMI{ cBoircrBaMu, TI{nrrqHLIMI{

AjIt paHee trccJIeJIoBaHHLIx 3Be3II AaHHoro KJIacca. K srut'r cBoIYIcTBaM cJIeAyeT oTHecTI'I B

nepByro ot{cpa/\L cileAyrolulle:
1) CylqecruoBagtro u clreK'lpe 3B93ALr [epeMeuHolit tlo-euuccuut, cBl{[ereJl],crByrou{ee o

HaJTIIIII{II BoKpyr 3Be3ALI cBeTrIUIeIiCfl ra3oBoi{ o60novxll [5]'
2) CyutecinorlaHuc oKoJlo3ue3gHofi nr,rJreBort o6oro.{Ku, o6uapyxunarcqell ce6s coulac-

Ho AaHHLIM IRAS t6] fl3ryr{cHl'Ie}t{ Il AaJIeKofi uH$paKpacHotll o6lacrr cneKTpa'

3) HcnpanrJrLgrrrg aJrro.rrefloflo6xr,le ocra6JIeHIr, 6.necKa, cofipoBoxAarolr{Eecs uoBo-

porolt{ rlBe.roltlrx rpcKoB Ha lltrarpaNrMax [oKa3areJII,I IIBera - BerI{tII'IHa B cropoHy 6olee
rory6oro u3.rryrlerilrrl [7].

Bcc ero r]lrccre r!3rroe [o3r]oJrrrJro BKJItoqI.rrL V586 Ori B Haluy rporpaMMy. ArIg V586

Ori ectl I{aHrtLIo lto Ha6n}oAcHll}o IIoJITIPI{3aIIuI{ APyrsMu aBTopaMu [8, 9]. Oguaxo upe-'

ALIAyltuc Ha6-{}oAeHrffi 6r,tllr eglrHlrrrHlrMrr I,I He craBI,IJr}I [epeA co6oil qeJII{ uccJIeAoBaHI{fl
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Ta6lrrta 2

(rotoruotpru n truxrpunrcrpru V586 Ori

02.01.89 7529,4tI

20. I 1.89 7851,517

U
t]
v
/(
I
U

D

v
n
I

78'7't,52'7 U
B

V

lt
I

7896,428 U
B
V

II
I

7$97,2C4 U
B
v
It
t

7916,236 U
t)
v
R

I
'7947,244 U

B
v
R

I
7950,202 U

B

V
II
I

r 6. r 2.89

04.01.90

05.01.90

23.02.90

24.02.90

21.02.90

10,63

10,50

10,20

9,90
9,66

10,92

10,79

10,42

r0,02

9,16
10,90

10,69

10,36

10,16

9,90
I1,33
10,96

10,51

10,21

9,88
10,81

10,56

10,21

9,93
9,72

I1,83
I1,57
1t,12
10,66

t0,26
1,44
11,13

10,70

1o,26

9,99
10,79

10,51

10,t5
9,87
9,70

0,41

0,58

0,92
0,94

0,90
0,'7't

1,14

1,11

0,83

0,94

1,34

1,16

1,01

0,60

0,83
))5

1,56

1,35

1,34

1,38

1,05

1,05

1,10

0,78

3,06
2,83

2,32
1,85

1,'13

1,95

1,51

1,22

l,l9
0,89

0,1I
0,07
0,14

0,04
0,10
0,37
0,07
0,10
0,06

0,08

0,60
0, l5
0,24
0,14
0,26
0,24
0,09
0,16

0,13

0,15

0,16
0,07
0,11

0,1 1

0,14
0,31

0,15

0,25

0,15

0,15

0,23
0,11
,0,18

0,08
0,08

0,08

0,15

0,16

535
81,9
92,7
91,9
88,9
77,6

93,3
89,3

87,9

89,0
I 13,8

88,8

92,0
105,4

87,0
90,5

91,5
93,6
89,6
94,5

89,7

94,8
91,6
92,5

97,4
78,0
92,6
91,3
90,1

94,9
89,6

93,5
93,5

93,8
86,7

83,5

90,1

87,1

72
35
4,3

1,3

3,r
t2,8
1,8

2,5

2,2

2,5
12,0

3,6
6,6
6,4
8,8

3,1

1,6

3,3

3,1

3,2

3,3

1,9

3,0
3,0
5,0
3,0
1,6

3,1

2,3
2,5
3,3

2,1

4,3
1,8

2,5

5J

7,3
5,9

0,40

0,58

0,'77

BO3lyrOXHOir TCpeNTOHHOCTu rro"rrflprr3aUI4Ir y 3Be3ALt. JftO6OnUr:HO, OAHaKO, OTMeTUTL T{TO

lprrBoArrNrr,rc u [8] u [9] rxa.reHru Ha6rroAaBurerics norrrp[3al{Irrl y V586 Ori orruqarorcs
Apyr o'r' flpyra - P = 1,02 ! 0,05 (Vo) u P = 0,27 t 0,10 (7o) cooraercrBeHHo.

Bo nporulr Haulux HaOrrorloHrrr"{ 3Be3Aa AoJrroe BpeMfl He [oKa3bIBaJIa cyu{ecrBeHHoll
ttcpcltaHnocrt{ li Jruun, 23,02,90 Ha}rrr{ 6LrJro 3aperrlcrpllpoBaHo cLIJILHoe Ir HenpoAoll-
)0I'tgJIIrt{09 lto rrpot\toHlI ocna6.'tcHlle 6lccxa 3Be3ALI Ao llm,L2 B IOJIOCe V, COnpOnOXgan-

IUCecrr 3ltarlIll'cJIt,Hr,rr\r yBoJIIrlcHIrQNr c'felleHu II.rHeIiHoii noJItpI43aILllI{ I]O BCeX I{Be'ITOBLIX

nonocax, Ivlaxcrnrarr,troro cnocro 3HarrexlrJ{ noJllpl{3aurrrl AocrurJla B noJloce U, rqe oua
cocrarllirra 3,06c/o. Pcryrt;r'a't't,t ua6.utoleuttri V586 Ori [pItBeAeHLI n ra6n. 2, a sa puc. 6
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Prc.6. llgucrtettne 6lecxa, cteneuH tr no3nquouuoro ynna noJrrpg3aqlr V 586 Ori a uo:loce I no lasHrm ra6a. 2

[oKa3aHLI u3MeHeHHs 6lecxa, grefleHl{ II [o3uIIIIoHHoro yrna BeKTopa nontpE3alltrE B
roJloce B. Ha prc. 7 gaua AHarpaMMa 6espaar'agpxbrx [apaMerpos Croxca Arrr V586 Ori
gnx erolt xe noJlocbl. Ha xefi xopouo BI{AHo HanpaBJreH[e cMerrlexEx [apaMerpoB rronf,-
pLI3aIIurr 3Be3Ar,r.

flplt analuee orrx na6arogeHufi HeoSxoALrMo orMerrrrb B nepByrc oqepeAr orxocn-
TOJII)HO9 IIOCToTHc'l'Bo IIo3HIII{OHHOTO yrna BeKTOpa [OngpU3aIIEII npll U3MeHeHUE CrefleHtr
flonf;ptt3alult't r.r 6.necxa co BpeMeHeM. Ero rxaqextre 3a Bce BpeMf, Ha6.nrogerd ocTaBiulocb
6lugxnu x 80o. OrsocHTeJILHo He6onluoe KoJrrrqecrBo ua6rrcgarelrHbrx AaHHBrx, [oJry-
qeHHLIx Ant V586 Ori, o6trcuflercs reM, qro HaE6onee BHTepecHbIe co6rrrgc B ;e
rroBcAeHrrr.r IIpoHcxoAIlJrH B cHBape-$enpane 1990 r., T.e. B MeccqLr, o6brsHo Hatr6onee
He6rarolprmTHr,re B KAO s cMLIcJre [oroAbl.

Teu ue MeHee Ha. ocxoBaHllil nonyqeHHblx HaME AaHHbrx MbI MoxeM c 6olruroft
CTe[eHI'to yBepeHHocTII IIpeAnOnO)KETb, qTO npErIUHa CIUIbHOTO pOCTa CTeIIegn lmrefoiOft
flonspll3aruru rrpu oc.na6JreHr.tn 6lecxa y V586 Ori ra xe, trro u y paxee BcareAoBaHHrrx
rnesg. Oua 3aKJrtorlaerc, B yBeruqeHr{r{ AoJrIr nonf,pu3oBaHHoro, paccetrrHoro r rntlenofi
o6onorlxe cBera B cyMMapHoM rl3ny.reHurl 3Be3Abr, [poncxoAf,trIeM nptr 3arMeHtrtr 3Be3ALr
Helpo3paqHllNtl{ [[,IJIeBLtlrr o6aaxaufl. YselHseHle greneHll aunefiI{oft nongpE3allEs B
cropoHy KoporKltx AII{H BoJIH B MLrHI{MyMe 6necxa (rax ero MoxHo BEAeTE u3 AaHHbrx,
IlpelcraBneHxttx n ra6l. 2) cnrgerenrcrByer o npeo6nagarouleffponE B paccerHrE MeJr-
KHX TIACTUI{.

[m 6olee neraJllHoro HccneAoBaHlrc co6crseHHoft norrpuoargz 3Be3Abr neo6xogmarr
ganrxeitulne Ha6lro;1eNua. Oco6exarrfi uHrepec npeAcraBnrer Borrpoc o uexruea4no*
Ilonspl{3alltllt n 6luxallurefi oxpectxocru V586 Ori, snarule xoropoft xeo6xonn'ro Anff Bbr-
AeJIeHIUI ur ua6arogacltoft nolrpu:aIIHII napaMerpou co6crreHHoft, [pErraAnexantrefi cauo*
3Be3[e. flotoxexlle [o3I{IIIIoHHoro yrna BeKTopa ce6crBeHHoft [onrpr3arluz [onxgo
yKa3LIBaTI' Ha opI{eHTaIIIIT [LIJIeBoro AI,IcKa B kaptrnuOfi [[ocKosTLI. OrnocurelrHo ]re-
6onuuoe (no cpanxexulo c ApyrIrMII eneagauu) 3Haqenlre creneHu lrHefinoft nonflpu3arlrru I
118
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Puc.7. fi,uarpa:una 6crparncprbrx napaMerpoB Croxca [.ns y 586 Ori no AaHITLIM Ha6:IrcAettnfi s noloce B

Mr{HUNryMe 6lecxa y V586 Ori uoxer cBHAeTeJrr,srBoBaTL o 3aMeTHoM HaKJIOHe [JIOCKosfI{
opIreHTattIIrI nr,rJlerloro AIrcKa oTHocr{TeJIbHo nyqa 3PeHuff, xoTg 3To Moxer 6utr o6yc-
JIOBJTeHO ApyrrrNrr{ [pr{rrr{HaMlr. Helbsq TaKxe r,IcKJIrOqI,ITb BO3MOXHOCTL TOTO, IITO Ha6nrc-

AaBlrleecf, ocJra6JreHue 6lecxa 6rrlo He caMLrM cT,IJIsHLIM H rrpu 6onLueM ero 3HaqeHHI{
(ecnu ero yAactcfl 3aperxcrp[ponarr) crelreHl rronspll3alryrl{ Bo3pacrer.

4. Ha6.nrogeuua SY Cep

3a npeur Harrrnx na6rrogennfi ora 3Beiga He [oKa3LIBaJIa cnJlbHofi $orolaerpruecKofi
rrepeMeHHocrr{: MaKcrrMaJrbHarr ee aM[nr{TyAa B [oJroce v cocrasura 0m,53. oluaKo 3a 9To

xe Bperrtf cTeIIeHL [onrp]r3aldl{I{, KaK 9To MoxHo BI,IAeTb tr3 Ta6n. 3, n XOrOpOfi Upeg-
craBreHr,I pe3ynlTarr,I ee Ha6nloAeHr{fi, AJII grofi xe IIoJIocbI MeHflJIacb B upeAenax 0,84-
2,0L7o. Tar rar aMnJrr{TyAa grof{ fiepeMenxocrtr cyulecrBeHHo BrIIIIe oruu6oK Ha6nIoAeHfiIt,
cnenyeT [pr{3HaTr, ee peaJrr,Ho cyulecTByroqefi. oAsaxo r{Meloquecs B Hacrof,Irlee BpeM,
Ha6nloAarenr,Hr,re IIaHHbre He no3BoJlflror cAenarb olpeAeneHHblx B6IBoAoB o ee flptlpoAe.
Hr.rxaxrrx Apyrnx ony6nlrKoBaHHr,rx AaHHr,rx rro Ha6JrroAeurrro nonflpll3al{ut y SV Cep uau
orr,rcKa'r'b u Jrrrreparype He yAaJrocr. f,cua ueo6xognuoctr galuueftuux [onfip]IMer-
pirrrrecKnx Ha6nroAenxfi, oco6eHHo Bo BpeMs uy6oxux ocaa6reruryl 6recxa, KorAa, coruIacHo

[10], gnegla ocJra6eBaer B noJroce V rc 12n,25.

5. Ha6.nrcxcruq VX Cas u RZ Psc

B xoge Haurr{x ua6arogexufi n 1989-1990 rr. ertl 3Be3ALI He 6LIrtH BKrro'leHbl B

ocHollHylo [porpa]t{My, [oSToMy AJrf Hr{x y Hac ecTL ToJIbKo AaHHLIe uo $orouerpuu. Mrr
flplrtroArrM rrx r ra6a. 4 u 5, HaAercb, r{To oHIr Moryr 6rrrr noaegHbl Apyu,IM aBTopaM.
VX Cas lro Halrrrrr\r Ha6rrcAeHuflu r 1989-1990 rr. xe rroKa3LrBaJIa cyu{ecrBeHHoft uepe-
MeHHocrH, B To BpeMrI xax y RZ Psc n etot xe ce3oH Mruuxylorr,IM I{ Ap. [11] 6rtlo
3aperucTPl{poraxo rny6oxoe II He[poAon)KrrTeJrbHoe ocJra6Jrelr[e 6lecxa, co[poBoxAaB-
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Iueecfi yBcnIItIeHIleL{ crencHll nIIHeIiHofI rtoltcpu3ar{Hll. K coxaleHup, a KAO gror MoMeHT
6rrr nponyu{cr rr3-3a rrorollHr,rx yclonuft.

Anrop llblpaxaer rIcKpsHHIoIo [pll3HareJrr,Hocru B.II. lpunrnxy 3a uposBneHHrrfi llrrre-
pec x pa6otc lr L(eHHr,re peKoMeuAarllru.

Anpear,, 1991 r.
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I\{ETOALIKA OIHOBPBMEHHOTO I,I3MEpEHI,tf,
tIETbIPEX TIAPAMETPOB CTOKCA

B IOJIOCAXUBVRI

A.I3. Dcpqlortru, H.M. Illaxoucrori
Pacclto'rpetta luot'oilHKa, IIo3Ro.rlrroula, npoDoAnrr, oArroBpeMeurr,re H3MepeHH, rrapaMerpoB xpyrorofi u

.ltl'tttcfiltoti llo.itrtp[3irrlu].t H:]JtyttcnHtr 3Be3I H Apyl'Hx KocMHqecK]tx o6lerros u *ru crr"*rpaa auttx-noloiix UBVRI.
[.na e'roro ,-lctloilt,3ot,artr,l ng'rurattaaurrr,rfi rpo'rouerp-noaepruerp XerucuuKcKono yrrHBepcurera, yctaHoB.reuHsril
na 125-cn rcJrccKone A3'r-_l-1 Kpr,Ivcxoi acrpoQnir.rvecxbfi o6iepnaropnr, n u*po^nurn* ecrat'itacruaxa?r/4,
H3roroBJlclllta{ n IAO AII Yxpatttl,t. Br,lnegertrt Qopuyalr gax onpeqeainrr 6etparr,repusrx uapar,lerpoe Croxca
B rrlcrpyMcllra;lt,lroft cilcrene n ttafiqeltur peAyKrluoilrrbte rosQsuqneHrr,r qry peqyrq1u ui r craugapruoft
cucreue'-[attt,l]l!!Yell, npHMetrcrtHlt paspa6orarrrroft MeroAHKr,r qar ua6lrcgeuufi-uaiHnruoro 6eaoro xapauxa
EG 129 (Crw +70'8247) H noxrpa AM tler.

Ila6.rrroitettns EG 129 laro'r ocrroBauHe 3anoAo3pHrr, nepeMerrnocrr xpyroooft nonrpr{3arl[tr ero naayveunx. y
AM IIer o6tlapyxetto noqrrc nortroe ,rcqe3lroBe]rfie xpyroeofi no.rrapr,raaqwr Bo Bcex floJrocax Bo BpeM,
nPoAonxHTeJlbltoro MHltHrtaJILtto[o ypoBrrr aKTHDrrocrr B upae-ceurs6pe 1990 r. Ho npn ,u*or *" ypo"u"
6aecxa n oxu6pc 1989 n. n n uae 1990 n. y AM Her ua6.nrcgaaacb 3uaquTeJrr,Has KpyroBa, noJrspH3aqux,

TIIE MTII'IIOD OF'I'IIE SIMULTANBOUS MEASUREMENTS OF FOUR STOKES PARAMETERS
IN TIIB UVBIII BANDS, by A.V. Berdyugin, N.M. Shakhovskoy. The mcrhod of the simulraneous measurements
both linear and circular polarization in thc UBVRI photomctric passbands is inrrodused. For this aim, five-channel
photomctcr-polarimctcr of Iletsinki University mounted at 125-cm AZT-11 relescope of Crimean Observatory and
achromatic quarler-wavc retarder made in Main Astronomic Observatory Ukrainian Academy have been used. The
formules for the detcrmination of the normalized Stokes paramerers are nrled out and coefficients which are needed for
reduction of the mcasurcd parameters to the standard system are determined.

ln order to tcst this meLho<t the obscrvation of the magnetic whire dwarf EG 129 (Grw + 70.8247) and polar AM
ller was made. Observation of-EG 129 gave some evidence for variability of circular polarizarion. The nearly full
disappearance of the circular polarizarionln the all bands was found io. eM ft.r aurinl dreir long time low-levei slie
in July-Scptcmbcr 1990. But at the same brightness level in 1989, Ocrober and 1990, May the large circular
polarization lrorn AM Ilerhas been observed.
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1. Bue4earre

B rrocrc;1rrcc l]pelll Bce Ilo3pacraor 3HarreHI.Ie I.I3]tIepeHI{tt xar JIHHeIlHoLl, TaK I{ B

oco6eHHocrlr xpyrouoli (rlrrpxyrupnorl) norupnaaqrrr{ olrtrqecKoro I.I3nyrIeHIIfl pa3ruqHI,Ix
o6terrou. 9L'o cnlgaxo rrpcxllc uccro c orKpr,rrr.reM s 1970-x rogax 3HaqltrelrHoft xpy-
rororl nolupn3arptr cHarraJra y NrarHIlTHr,rx 6eaux KapJIIIKoB [-3], a 3are[I y AM Her u
nono6Hr,rx rncrl (norupor) [4-6], 3'la uoatpuoarlns, KaK upaBuJro, sBJlrercs uepeuenuott
Bo IlpoltoHll u IlNrec'l' cloxHt tit cIIeK'rp, cggeaHHltft c AllcKperHlltr{tr rap}yIoHIrKaMLr q}IKJIo-

Tpoulroro u3JryrlcHllg t] cBcpxclr"rrLHr,Ix rrarHLIl'HL,Ix [orqx. B 6orrruuncrBe raKllx o6r,erron
KpyrorJar{ noJrlpn3arlrt{ o6Lr.rHo npeBr,ruaer nuxertnyro IuI{ cpaBHnMa c Hefi. Kpoue toro,
cra6al KpyroBarr nonrrprr3aqrur o6Hapyxexa raKxe 1I y 3Be3A c 6olrurofi lnuellxoli uex-
guegAnoli lloJrrrptr3arlr{ari [7, 8] I{ y 3Be3A c ILIJIbBLIMI{ oKono3l}e3AHt tt'ltl o6olo.xar'.ru [9, l0].

A"qrr uccrcloBaHnn raKr.rx o6LeKToB, KaK ttongpLl (ttlnuvnue Il fipoMexyrouuue) u
I"rarult'l'Hl,re 6oll,rc KapJutKlr, rt locrpoenrur r'roAerefi lrx MarnllToccpep xpafiHe xeJIarerLHLI
ollHollpor,toHHr,tc u3lrcpcurrl xpyrouoi.r lr rlrueriHoii [onsp]I3aI{I{I{ Hx I,I3JIytIeHluI B Bo3lloxHo
6orec urupoKolqlllarra3oHc A"qrrH rlo,rrH. flocaegonareJrr,Hlle (ueoguonpeuenHlie) LI3Me-

peHHrr o't',rlo.qr,Hr,rx rrapaNrcl'porr rroJrrrpn3arurH He BcerAa t"tory'r 6rtrr yI]fl3aHLI B eAI{Hy}o

KaprlrHy KaK lr3-3a 6r,tc'rpor:r ngporrcHHocrl{ coorBercrBy}ou{r.Ix o6'LeKToB B TeqeHlre or-
JIeJIl,Hr,rx llrrK.rron (ncptto;1ott),'l'aK r{ cyrqcc'rlleHHllx tlgueueulrfi ux cocrotHl{fl c xapaK-
TepHr)rNr rlpolrcllcu noprrJlKa AHeli, uecrqeB IIJII{ aer. Paaee yxe npoBoAI{JII{c}, oAHoBpe-
ltrcHHr,lc ilo.lrpil3arliloHHr,re Ha6rro,ryeuul prrAa 3Be3A tuna AM Her r secrolbKHx IIBeToBLIx

rro.rrocax tll-13]. OJlHaxo H3rlrcpcHr.rrr xpyronoft r llrserlsoli [oJIrIpII3aIdI,rH, KaK npaBltJlo,
npoMllt'tJIlich Hco/lHollpelrleHHo, tITo 3aTpylHgJIO I'IX aHaJII'I3 I'I [OCTpoeHI{e cooTBeTcT-
Byrorr{trx reoNrc'l'prrrrecKr.rx tl $llrl.r.recrux uogerefi. Iloetolry n 1989 r. MLI HaqaJII{ npo-
rpaN{}rry crrcTcNraTr.l(rccKHx oAHor}peN{eHHr,rx MHoToIIB9THITIX r{srtepeHld Xpyronofi u lunelhrofi
norflptr3arllrrr, c ll,l'r'rrKaH0Jil,HI>Irrf UBVRI cporolretpou-[onflpr,rMerpoM xerLcLrHKcKoro yHI{-

Bepcrrrc'ra, parpa6otaxur,rN{ no;1 pyKoBoAc'r'Bor'l B. flultpor a u c 1982 r. ycraHoBJIeHHbIM Ha

125-o,r 're"qecKorre A3T-l l Kpr,lrrcxoii acrpocpuslrvecxort o6cepBaropl{[. Yurur,rnax, uT o
MeroAnKa lrrlroperrrn)i xaK Tolrr,Ko xpyronoil [oJrrrprr3ar{[I{, TaK LI coBMecrxoro I{3MepeHLIs

xpyrouoti N luucrlsoli rroJrlprr3arlr{}r c grrlM npu6opot'r HI,Ir[e He oll{caHa, MbI cotulrl
qelecoo6par H l,rt'l orry6,.r n Korla'r'b ee rr3Jloxetue.

2. U BV R I tpotorucrp-noJrrpllucl'p

,[,:u ly.ttttero loHl,r]vraHttr{ Haurett Mero[I,IKI,I [pI,IBeAeM KparKoe ontlcaHue UBVRI

$oronctpa-lonrpr.lr\rc'[pa Xclr,crrsxcKoro yHr{Bepcl,ITera, flpxxquu ero pa6orrr B oAHoKa-

HaJrr,Hou BapnaHto orrucaH flrurpora [14], a MHoroKanaJlruuit napuaHr npu6opa - Kopxo-
HeHoltr u 1p. [51. Onl'rr.rccxas cxerra npu6opa uso6paxeua Ha puc. 1. Auaauraropor.t
Ilo.rrrrpil3ar(till B Hcltt c,ryxur rrJracrlrHa r{3 KaJILI{LITa (ucaaHgcroro runara) (2), yctaHon-

JreHHafl nepc/l tlxo,rlHr,rr'rrr gltaclrpatMarrrr{ (3), 3ra IIJIaCTLIHa pa3AeJIqeT CnerOnOfi ilyqoK Ha

IIBe rlapan.[c-ril,Ho cr\terr(oHHr,Ie cocTar]rrrlorque c 83aIIMHoopTorHaJILHOI1 ILIHeiIHOIi IIOJISpI-
aaqucir, Kax/larr 13 Ko'l'opr,rx crporrr cnoe uro6paxeHl{e o6r,exra (snesgr,t) B coor-
Belcl'rlyK)lrtoir cir ilrrad>parrre. Cpaay sa gua$parltofi ycraHoBreH MoAynflrop (chopper) (4),

floorrcpcilno c .raclor<>ir 32 fq rrcpcxpr,ruarorqrdr ro oAHy, To Apyry]o glra$parr'ry. flpo-
rue[rrnrir cKr]o3r, luaclrparlrr,t r.r rlollyirrrop cBer [ocrynaet n 6lox cBerolprleMruuxon (lll,
r4e c iloNrorrlr,ro ,lllxporrrrul,rx uHrepcpepeHrlr{oHxbrx orpaxarereft pacuqeur.s,ercfl, Ha rlsrb
rryr{KoB, rra,rlaK)rrlr.rx Ha coo'r'r}erc'r'r}y}ou{r.r9 Soroyunoxl{Tenr. flrr raxgoro LI3 HLIX B

CI{CTeIIe pcrtrCl'pal[lltl }lLlerOl'Crl lllra cqeT(IIIKa HMrrynbCOB, [epeKJIIOqaeM[,IX CEHxpoHHO C

orKpr,r'r'lierr o;1Hoi.'r ruu gpyrofl 1ra(rparurt. ,[,rr uruepeHll AByx [apaMerpoB Croxca,
on[cI>IIrarolllr.tx luHel"tHyto Iroagp]r3aqlto, geo6xoAl{Mo uJlrr [oBopl4rlaBarb aHaJIE3arop
(nlrec're c lrrarlrparttalrr r{ 6JroKoM cBero[p[euuuxon) orHocI,ITeJILHo reJlecKo[a, rITo II
ocyutec'IB,rtrJrocr, B [ept]oNr oilHoKaHaJrLHort{ IrapllaHTe nplr6opa, I{II{ [oBopaqI,IBaTb IJIOC-

KOCTL nOnrrpn3attlrr.{ t.r3Nfeprrerroro r{3JryrreHl{r c [oMorr{blo npaqaroqel:tca $asonofr nlac-
7n
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Puc. l. Onrx.{ecr(art cxcMa UBVRl $:.ror"rcrpa-nolspr$tcrpa
/ - nolrpx:arprolrrrulft 6,rox (cucrrrrruir); // - Cl:ox guarppar.nr u
IloAclrorpa; III -6:tox cBcronpuclrltuKou (oxlaxgaelrr,rir). / -rr,;lacrlrrKa \12 n;r;.N4;2 - noxr{pt{3aqHorrrrr,rI arra.rxrax;p;3 -axo;1rrr,rc luarpparvu; 4 - uo;lyarrop (choppcr)

ruHKlr B [onoBrrHy AnuHr,r BoJrHLr (1./2). Taxac
IIJIacTr4HKa (/), ycranoBJreHHas IIcpeA aHarrrr-
3aTOpOM, IIOCne KaXAOfi 3Kcno3trr$[r C 3aAaHHr,rM
BpeMeHeM AI noropa.rEBaeTcs Ha ,r/8 = 22o,5, qro
cooTBeTcTByeT noBopoTy IUrocKocTrI [onsprr3alurrr
Ha 45o. Becr qlrl E3MepeHr{Il cocrorlT u3 Bocl}vtr{
3KC[O3Ur{I4ft, B TeqeHne XoTopblx nlasrnnxa }'.12
noBopatlHBaeTcc Ha 180o, a nJlocKocTr, Ilongprr3arllrrl
- Ha 3600, Kpoue roro, AenarcTcfl Heo6xoArrrrrr,re
rr3NrepeHHfl Qoxa He6a pflAorrr c o6'r,eKToM. Tar xax
n SoxaarHofi ulocrocru reJlccKotra Kax1ofi TorrKe
He6a coorBercTBylor ABa u3o6paxeHuc c
opToroHaJrbHofi [onrpu3atlHcri, To B KaXAyIo r{3
pua$parr'l lonaAaror ABa flyyKa or $oxa He6a c
pa3HLIX CTOpOH OT O6'LeKTa, IIpI{ cJIoxeHIIII
KOTOpI,IX [OnytlaeTcrl HenonrIpLt3oBaHHLIfi Crer (UpI{
paBHoMepHoli uHreHcuuHocTr $oHa). Iloerolry
nonspll3al{ulo H3nyrreHrtr Qora yq[Tr,rBarl He
HyXHO, I{ CneAyeT TOJILKO BLIqoCTL UHTeHCIIBHoCTI{
[3ryqeHrdf, soxa Na cyMMapHoto oTcrrera Ha 3Be3Ay
ruroc fuH.

-------'l

flnr e$$cxruuHorl pa6oru npu6opa Heo6xoAnMo, 11106r,r $arollul cABEr noJryBonHolorl
nJIacrI'IHKI{ 6t,la 6ausox K l80o AJIrI Bcex [grrr floJroc. 9rovy ycJroBl{ro Mox<er yAoBner-
BopIITt' ToJIl,Ko axpoLlaTlrrlecKarl Sa3oBafl nJlacTLIHKa. B urraruou pexr.rMe u3MepcHr.rc
alruetlHoti IIoJIrpI.I3aIlIItr ucflonL3yercg 6-KoMloHeHTHag [onyBoJIHoBag IIJIacrl/rHKa, I{3ro-
ToIlrIeHHarI QIrpr"ror:r Bcrnhard Halle (3au. EepanH) rro pacr{eraM Cepxoncxonr [16]. Orxno-
HeHIrr ec cparouoro cABr.rra or l80o He lpeBr,ruaer 30 Ans Bcero Ar.rana3oHa npu6opa. Ho
[oJIoxeHIIe e$$exurrrnofi ocu uaacruHKLI (oc[, coorBercrByroqefi uau6onbrrrerl pa3Hocrr{
Ko3+Quqt,teHToB IIpeJIotvIreHulI Arq 06LIKHoBeHHolo r{ Heo6LrKHoBeHHoro nyqeri) 3atrrerHo
pa3JlHrraeTcrr IInfl pa3Hr,rx rroJroc. 9rr pasluvHfl AoJIXHLI yr{uTr,rBaTr,cf npl{ peAyKrlrr[
Ha6nrcIIeHurl.

[ax llruepeunrt xpyronori flonf,pll3al{ur{ (conrraecrxo unr{ orAenr,Hofi or lrHefisoft) nuecro
[oJIyBoJIHol]ofi rlraCTIIHKuL/2 uanto ycTaHoBI{TL, qerBcprbBoJrHoBy}o IInacrr{HKy }/4, xoro-
pas npeo6pa3ycr KpyroBylo flonf,pl{3allHro B nrrHefrHyro c coorBercrByrou{r.rM rroJroxeHr{ro
ocef{ [nacrHHKII Ha[paBJIeHIIcM rrJrocKocrr{ Kone6aHllfi. Ecrecrueuuo, rrro Arq rxupo-
Ko[oJIocHLIx H3McpeHltrt H TeM 6oJree AJrfl oAHoBpeMeHHLIx I8MepeHrtrl B rroJrocax UBVRI
3Ta nJIaCTr{HKa AOJTXHa 6rtru gOCrarorIHO aXpOMaTErrHofi Bo BceM pa6oveu Allra[a3oHe [nHH
BonH. B 1989 r, Mr,I noJryrruJrr{ Bo3MoxHocrr, r,rcfloJrb3oBarr, B [onrprrMerpe axpoMarlr-
qecKyto nJracrr{HKy },/4, ugroroureHHyro s IAO AH Yxpar.trr,r (r. Kuen) rro Mero,[y, otlr,t-
caHHoNry B.A. Kyvepour,rr'r [17]. Hn<e nplrnoAqrc, ocHoBHrte Qoprvrynbr, aJrropurMr,r AJrs
o6pa6orxn Ha6nrcJleHnr:r r{ HeKoropr,re pe3yJrr,Tarr,r, [oryqeHHr,Ie c srofi nlactrxxofi u
U BV R l -no nxpnM erpoM Xel rcuHxcroro yHr{B epcr.rrera B I 9 89- I 990 rr.

t'u
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3. Ocuosnue $opuy.nut
Anfl ottpeAenetrHr lapaMerpor Croxca

flycru ltrr,r IrMeeIu cBer c IoJIHLIMH rlapaMerpaMu Ctoxca I, Q, U, V u 6elpaaruepublMll
(uopruuponanxuuu) napaMerpaMr{ nonrprl3a\uu q = Qll,u = Ull, u = V/1. flocle uPo-

xoxAernr{ nJlacrr{HKr{ c <paaontru cABI{roM T LI AByxnyqeBoro aHaJllr3aropa ITHTeHcI{BHocrL

AByx nyrIKoB Moxer 6urr xafigeHa nyreM [ocJre[oBareJlbHoro yMHoxeHEs nexropa [, Q,
U,V7:aa Marpl{qbl Mrotnepa Ang Sagorofi [JIacrI{HKIr u aHaJltr3aroPa [16, 18]:

11=lr=rl2k1ll+Q@os22t4t +sin22rycost)+U(l-cost) cos2ysin2ry+Ysin2ysintl,
(1)

12=le=rlzkzll-Q@osz2ty+sin22tycost)-U(l-cost)cos2\rs:r;,Z\r-Ysin2ysintl,

rge V - yron floBopora ocr{ ualr6omureft cKopocrrr Qasonoft [JIacrEHKtr orHoctrTeJlbuo
rrangoft nJrocKocrrr aHaJrr,r3aropa, a k1, /<2 - xoeQ$llqneHTbr nporrycKaHlrt oITITKII AJIff

Heo6rxuorcsnoro (e) u o6uxsonexuoro (o) ,ny'reft, KoropBle uoryt 6urr pa3JIIrttrIbIMI{ I{3-3a

pa3HLIx tppexeleucxxx florepl> Ha orpaxeHue. flpu gToM M],I IoJIo)KI,IJII{, qro flapaMerpbl
Croxca onpeAenexr,r B clrcreMe orcqera, cuqeanHofi c aHaJll{3aropou. Oruetuu, uro e$-
Sextnnutre 3Haqenr{fl flapaMerpoB $aeonofi [Jracrr{HKr{ t E V Moryr I{Meu, pa3JIlrtIHbIe
3HarreHuf llnfl Kaxl{oro Ir3 qBeToB,

Cxaqala Nfr,I paccrrtorprrM cnyqaft HJleanr,Hofi [JIacrI{HKrI c Qarolrn'l cABIrroM 1, = fi12 =
90o. flepexolr x 6csparrrepHlllt{ IlapaMerpaM q, u,D, nonyalaeM

t"=tl +$A+ cos4ry) + f sinary + u sin2ryJ,

to=\tt -\<t+ cos4ty) - | sinary -o sin2ryl.

Yron ry Moxer npI{HIIMarL n AucKperHbtx gxaqeuufi Vi = Vo + fAt/ (i = 1,2,..', n). Ecnu urr
xoTt{M u3trreprrTb coBMecrHo rrrHefiHyro r{ KpyroByro nonflprr3all}Ilo, To IIeJIecoO6paSUO nrt6-
patr, Ary = fi18 = 22o,5 an = 8, T.e. HcnoJrb3oBarb ror xe anroplrrM pa6otsr upu6opa, .rto
Ir ttpn u3MepeHlu llrxeftsofi flonsprr3ar{urr c nJlacrllxxofi LlZ. Eclu x<e xeJIareJIbHo
r{3Meptrr, ToJrbKo xpyroByrc noJrrlpr.r3ar{u}o c MaKcr{MaJrbuofi roqnocrbK,, To clleAyer 3aAarL
Lt4t =nl4 = 45o u n = 4. Tarofi anropllrM rIpI{Me}IflrI fluupoaa s 1984-1985 rr. [11].

B raxgolt rlserouolt [oJroce Nts i-ilr eKclo3lrrlur{ rrprr 3aAaHHoM Vi Mbr rrMeeM ABa

oTcqeTa crIeTrII{KoB, Na; I,I Ng;, cooTBeTcTByIotrI[X I{HTeHcuBHoctu Heo6frrHoBeHHoro
(extraordinary) ll o6uxxoBeHHoro (ordinary) ryveft. Vs (2) ust roryrlaeM clrcreMy yparHerual

Anfl onpeAeJIeHI{, r{cKoMbrx napaMerpoB q, u, o orHocl{TeJlrnofi uutegcltBHocrl{ / u npu-

6opHrrx napaMerpoB k1, k2. ?ra cucreMa nearmefina I{ Moxer 6rtrr peurena [ocJle[oBa-
Tenr,Hbrltll rpn6rmxexrsuu (nreparylefi).

flax ncrlro.tcrrrr xoecpcpltl{IIeHToB k1,k2,cnep1!fl lluupola [14], gogrMeu flls xax<[olt i-fi

oKcrro3rrrlrd{ orHorrreurrc orcqe'roB zi= Nei / N9; (upegnaprlTenbHo ocno6oxgeunrrx or Soua
ue6a n reNtHoBoro roxa) lt Irx cyltrllty Si = Nri + Ns;. I4r (2) noayvaeu

7;=(k1lk) (l +.x)/(l -x)= & (l +x) l(l -x),
(3)

Si= r/z (\ + k2) I,

rAe t= k1/ky,axi=ql2+t/z(Q cos4r;r;+ usin4ry;)+ usin2y;. Tax xax rplr He cJIIlIrrKoM

6onHunx BcrIIrIrHax crefleHr{ rroJrgpl{3ar{urr.f,; (( 1, to, npeue6perarl BrIcIUI,IME cre[e]u{Ml{
I;, MOXHo IIpIIHf,TITi

(l +x) I 0 - x) - I + Lri, ri = k (t * 2r,).

(z)

(4)

t25



,[rq ucxrro,r crrivr k Haxolllrrl cpc/lHee ruuu"nrle.i:

(,') = * i,r= * i,, 
+2x,) = k(1+ q),

(s)

Iaree 6cpo't or]IouIcH ttrt:

r,=(ri-P'l)l(r,'+(r'))= (*,-ql2)l(t+ql2). (6)

Bo uropoir rracrr{ pancHclra (6) oflyu{eHr,r BerrurqI{HLI Qx;, raMerou\rl,e 2-fi noprgoK MaJIocrI{.

floloxrrn )'i= xi - q12 u uucgtt IIepeHopMIrpoDaHHLIe [apaMerpll
q'=q lQ+qlz),u'= u l(1+ qlT), u'= ul(l + qlT), Q)

[oJIyr{aoNI

ri= Ji I 0 + q12) = t l, (q'cos4ty; + rz'sin4y;) + v'sin2y;.

I4e6r,r'r'o,rg),K) crc't'cl,ty IloclN.tt.I ypat;uenufi (8) c rpel'rr HeII3BecTHLIMlz. q', u', U'peuaeM
Nte'loJlot\t HallNlolll,ltlllx KBaJlpa'l'oil' IIoaoxIIB TaK)Ke Vo = 0 (r'e' uro B HarrarlHoM [oro-
xeuttlt cpal<>uoir rrJrac'l'ItltKr,I ce ecpexrlrnuafl ocL ilapaJlnenLHa rlangoil nJIocKocrll aHaJII{3a-

'r'opa), I ro.q y (r aort cJIc,rlyrc ttlce pclll cH I'Ie cIlctelrr,r (8):

Q'=tlz(rt*h+15-r),
u' = l lz ?t- rq + 16- rs), (9)

^r:. \lu' -llalrt - r, * i (r2 + ra- ro - rs)1.

llpu ulrrr 3'r-ll 3gatloHtl il q', u', U'KaK llepBoe rtptl6atoxeuue, trepeHopMllpyeM rx couacno (7),

no-rloxtfit ra\l Q = q',r.t nolyvr.nt no 2-lr nplt6ltoxeHtru:

q = q' I 0 - ql2), u= u'(1 + ql2),1=o'(l + qll).

Axalrrg cr{c.tcltr,r (9) noxaar,rnaer, rrro clyvzu'lxrre orun6rr HoPMI{poBaHHbIx flapaMerpoB

Croxca, c3fl3aHHrre co c'ral'ucrr.lxoft xraHrou, AnrI rrapaMetpao (xpyronofi uolrpusaqnn)
coo.rBersllyror orrrr.r6xalr trapaMerpoB q u u B pexI,IMe luuefiuofi noJlflpl{3aIII{I{ AJII rex xe
ycaourri:i, a II.qs rrapaN{crpou anuefiroft uollpllr a\uu q I{ u BABoe npeBocxoAaT IIx.

Onpc;lercuut,Io I]o (9) tt (10) napaMerpll [onfPtr3aqI'III MLI [pI'IHIIMaeM KaK I{x oKoH-
rlare,rLI{LIo 3HarIcHt{r{ u Harucir }IHcrpyMeHTalrgofi ctlcreMe' Oxlt, oguaxo, Moryr
orJIIIrtarLc, or ucrnHHr,rx gua.rentli [apaMerpoB rIoJIrpIr3aI{ELI Ll3MepgeMoro u3lry.{eH.ag.H3-

3a pa3rrrrrHl,Ix lHc'rpyNroH'tarr,Hllx e$rpextou, a raKxe BcJIeAcTBI{e orrlltllr.g uHcrpy-

r,teH,ralugoir clrc'rcltn r orc(rera or craHAaprxoft (paantlvl{s Hynb-rryHKToB orcrlera [o3I{-
I{rIoHHr,tx yr"lor). Iloerouy JIna [oryqeHr{JI I{c'TI,IHHLIx BeJIIIqI'IH [apaMerpoB rIoJIspI'I3aIII{I'I

ueo6xol1l6ra clrot[1a.r1,Hafl lpor{elypa xaau6ponxu H peAyKr{r4r,r ua6arogeHrul.

4. Ka'rrr6ponKa II pcAyKIIIrs ua6.lloAcuIui

Ocrrouut,tt,lr ItHc'l'pyt\rcH1'aJILHLtr{II ecpcperT ar"rtl, IIcKaxaIou-(IIN{lI lI3N{epeHHLIe 3HaTIeHIIJI

napal\r c'rpol] ttoJIrl pIl3alll t It, t toryt' 6ltrl:-1, 
14xtrpylrcH't'art,nafl troJrlplr3arlru (annet:tnax r.r xpyrotax), Bo3Hr{Katou{arl B onrltKe

Te"rleCKOIIa II IIOJIA plll'lc]pa.
2. Ilaparu'rnt,tit cparottl,tir cAttxr B o[TuKe.
3. OL'lrr.urc s$clicx'r'unH<)r'o 3HarrcHr.rn $aronoro cABIIra qerlleprlBonsonoit nJIacrIrHKI{

(8)

or flprrHrroro 3HarleHx 7r/4.

4. Orx.roHeHlrn no,loxcHllrl ocfi Hau60lHuefi
pacrleTHoro IIOJIOXeHIn.

t?5

(10)

cKopocrr{ Sasonoli nJIacrIlHKI{ or



5. Paglrr.uro B cucl'g[re orcrlera [o3LII{HoHHLIX yrnoB B IlHcrpyMegranrHofi cl{creMe
(orcvllurnaruTcrr o'r uauuofi rrJrocKocrrr aHanlr3aropa) u n craHgapruofi clrcreMe (orc.rn-
Tr,rBarorcrr or rpyra cxroueulrl o6r,exra).

B o6u{o"r cJryqae Bcs gTH e$$exru pa3n[qHr,r Anfl pa3Hblx I{BeroBbIx uoloc. Par-

AeJrr,Hoe orrpeAenenr.re ux ,rBJrrrercf, Aocraroquo rpygxoft sagavefi, rpe6yrouleft cne-
IIrIaJrr,Horo o6opygonaulrr rr graJroHxr,rx [crotIHI{KoB H3nyqeHLIt c pa3nllqurtuu $opuaun
[onrrpH3arpru. He pacnoJrararr raKr,rMH IIcroqHI{KaMII, MLI MoxeM orlpeAennTb roJIbKo cor-
MecrHoe ;leficrulre ncex sd:cpexroB ll uclpaBrrb 3a Hrrx r{3MepeHnlre 3HatIeHIu napaMerpoB
nonaprr3al{uu. [nr gToro Mr,r r{crroJrr,3oBaJru ua6ruogeHr,Ifl cranAaprHblx 3Be3A c AocraroqHo
xopouo nssefl'Hofi nollpnsaqrreft .

flpco6parouaHr.re flapaMerpoB Crorca [pIl [poxoxAeHLrIt rro6oro olrurlecKoro
ycrpoficrra r] caMoM o6u1eu BxIIe Moxer 6urs onacaxo MaTpI.I.IHLIM ypaBHeHI{eM:

(r r)

rge [/s, Qo, Uo,Vs] vr ll , Q, U, V) - BeKTopLI Ctorca HcxogHoro rt ltcKaxeHHoro I{Hcr-
pyrt{cH'l'anr,rit,rt'ttt ecpcpcxraruH I.r3JIytIeHru, a ll M ll - 4 x 4-tuarpuqa Mrclaepa. [,aa cayvar
MaJrr,rx cT cucncir lrrxeiruofi u xpyronofi noaapuaaqrut us (l l) MoxHo [onyql.rrb npu6lu-
xgHHr,lc .rtnrcr"rHr,re coo'l'HorrrcHr.tn, clrl3t lBalou1l{e HopMIIpoBaHHLIe napaMerpbl Ctoxca:

Q=aflo+bps+c1ue+d1,
u=azqo+b2us+c2l\+d1,

D= a3go+ b3us+ cps+ d3.

(r2)

l2 xoecf$rrrlr,renTou erxx ypaBHeunJt noxxo B nprlHur{le o[peAenr{Tb ne xa6.rrogexuft,
I{3MCpI'IB IIOCTa'|OIIHOo KOIHIIeCTBO 3Be3A C pa3IEI{HLIMI{ I{ XOpOIuO I{3BeCTHLIMH [apa-
MerpaMr{ nonflprl3ar{r{rr. Oltuaxo Ha npaKTr.rKe onpeAenr{T}, uce xoeSSuqI{eHTLI s (12) so
Bcex noJrocax UIIVRI orrcHr, TpylHo l,r3-3a orcyrcrBr{fl Aocryrrublx HaM o6'Lexros co
3HarrrrrcJrr,r{oil noc'rouHuoir ll xopouro ugrecrsoli xpyronofi floJlflpl{3all[efi. 9roi geaaer
rlpaKTrrrlecKrr HeBo3lroxHr,nt{ HcrrocpeAcTBeHHoe o[peAeJIeHI{e xoeQQuqreHToB c1, c2, Q 14

a3, b3. OTlvaKo a[{aJrr{3 rroKa3r>rBaer, qro l2 [apaMerpoB rnseltrsoro npeo6pasoranw. (12)
He ,IBJlflrcl'cfl Hc3aBI.Icr.INILrt'r[r. Kax [oKa3aHo n [19], xoeQSrqueHTL,I at, b1,a2, b2 3aBllcfiT
or cosAr, ? c1 = -s, Lt cy = -$, - or sinAr, rge At - e$Serrrnnoe 3HaqeHtre napa3lrrHoro

$asoloro c,rlrlrrra, Bo3HrKaK)uloro rr3-3a HeconepllreHcraa [JIacrIruxu ],,14 LI ABynpe-
JrolvrJrcHnr rt on'r'rrKe rrpu6opa. KoeQQurlueHT x9 ca paBen cosAt, floerouy B npI{HI{Ene

Bo3tltoxHo, ollpo/lcJlIrlt 3HarIeHIuI xoe+uqueutQB 4y, b1, 42, b2u3 I'I3MepeHI{ft cTaHAapTHbIx

3uc3II c rrlncc'r'Holi .qrrxcrluorYr [onspr{3ar{Hefi, rualnu gareu At Ir rlo HeMy BoccraHoBI{Tb
oslal r,H Lr o xooclr{rr r r prcH'r'r,r coorHoul erult (12).

Cor.qaoro Il9]
cosAr = (Rr - /12) I (ttt + R), (13)

r;1c B1 = [Q4 + b2)2 + (az- b)z]'n, Rz= [(?r - b)2 + (az- b)\1t2.
Arrr na.IcxHoro otrpcfic"rcHru xoe$$rrqr.reHroB nrrHeftHoro npeo6pasonartus (12) xeo6-

xo[nr-ro flpor]cc1'rr Ha6rrolcuulr Aoc'raroqHoro qr{cJla 3Be3A c pa3JIHqHLIMH 3HaqeH[qMH
rrapaNrcl'poB noJrrprr3arlrx, xopouo rr3BecTHr,rMu AJrs Bcex floJloc UBVRI . flpu srou
xcJral'aJrbl{o rrrc'r'r, KaK 3ue3gr,r c uaroir [oJIflpI{3aII[efi (am. ofipeAenexl{r cno6ogHrx
q,rreHon dt - d), TaK r{ 3Be3Ar,r c 6olrruoft ttull.efiruoft [ongpl{3alluefr u pazlulHblMll [g3E-

urroHHr,ll\rr.t yr,rrar\rr rr.rrocKocTfi xore6aHrfi (gra oupegeneruu xosQSuql{errToB a1 - b).K
tn

L'] 
,,"[fl]



Ta6arqa I

Ilo;urpuraqre ucr6 ru6paruun E xa.recrle crsqAgpmB

HU)U\u 5,564
r0,050

HD235t2 r,659
t0,105

HDt3384 2,486
10,030

HDu398 r,958
10,078

HDl0898 3,741
r0,055

Hm59l4 4,480

r0,059
HD/1768 1,787

r0,053

5,810 5,61l
*0,0n 10,038
2,W8 2,158

r0,076 10,068

2,648 2,749
10,020 10,030
2,185 2,240

i0,067 t0,048
4,037 4,t29

10,045 10,089

4,696 4,837

t0,o21 10,042
2,073 2,284

10,049 10,029

4,852 3,991

10,030 10,031
2,2t9 1,853

*0,060 10,090
2,64t 2,324

10,036 r0,3
2,138 t,971

10,082 i0,053
3,726 3,235

10,045 10,028

4,4t2 3,909

10,035 t0,029
2,@4 1,956

10,054 10,045

s95 sgJ 60,3

t0,2 *0,2 ro.2
31,0 30,3 29J
r0,9 10,8 rl,4
171,0 171,4 l70J
r0,4 r0,4 r0,4
t65,9 166,1 155,9

i0,5 t l,l +0,8
94,8 94,3 955
10,6 r0,3 r0,3
t40J 140,0 140,1

10,3 t0,2 r0,2
81,2 8oJ 799
r0,4 t0,1 r0,7

582
r0,3
31,0
r 1,8

t70,4
r0,3

166,5

rl,l
96,8
r0,4

142,8

10,4
83,3
10,8

59,0
r0,l
30,7
tl,0

171,1

r0,3
165,1

10,9
95,1

r0,3
t4t,2
r0,2
81,7
ro,7

3sesIa P(Vo) t o 0oto

U B v fi I U B v R I

Ko
eQ-

Otru{-
ellT

1939-1990 rr. 199G-1991 rr.

U B v R I U B V R I

Ta6rrqa 2

Kor<lrr[urlrcrrrr,r upco6parouaurur napanrcrpor Croxca

a1

bt

a2

b2

c3

dl

d)

0,303 0,199 0,198

t0,026 t0,020 10,028

-0,978 -0,990 -0,987
10,058 t0,029 t0,020
1,084 0,984 0,980

10,016 r0,018 10,038
0,t62 0,126 0,089

10,083 10,030 t0,029
0,846 0,929 0,895

-0,286 -0,104 0,083

r0,120 i0,064 i0,057
4,227 -0,066 -0,031
r0,l0l t0,040 t0,035

0,020 -0,106
r0,036 10,052

-1,045 -1,295
10,031 10,046
t,mz t,207

10,041 10,056

-0,021 -0,164
10,038 t0,048
0,993 0,920

-0,110 0,m5
10,075 10,048

0,036 -0,054
10,020 r0,013

0,292 0,118 0,058

*0,059 10,059 10,044
-0,983 -0,988 -0,984
10,084 t0,040 10,038

I,100 1,032 l,wz
10,063 10,050 t0,025
0,413 0,162 0,131

i0,059 10,030 LO,O25

0,858 0,940 0,9n
-0,081 -0,066 0,001

10,036 t0,l2l 10,104
4,t23 -0,048 -0,050
*0,083 10,040 ro,o29

{,054 -O,58
10,031 10,073

-0,991 -1,095
10,041 t0,061
1,0t6 l,lz8

10,028 10,060
o,v)4 4,114

10,031 10,049
0,922 0,877

-{,078 0,a25

ro,o42 10,040
-0,004 -o,10
r0,a9 10,028

coxaJleHr{ro, qr{cJlo TaKTIX 3Be3A, IOAXOATIIqIX IIO SPKOCTII II I{MeIOUIUX HaAeX(HO O[pe-

AeneHHLIe IIOC'rOflHHbIe [apaMeTpLI nOJIflpI{3aIIUII BO BCeX HaIUUX I{BeTOBLIX IIOJIOCaX'

oKa3LrBaeTcs rrBgo HeAocraTorrHLIM, oco6euHo AJII 6oJILuI{x [ongplr3a4ufi. flpaxruqecKu
MLI rtoxeNr [oJrL3oBaTLcfl ToJILKo 3Be3AaMIr I{3 c[I{cKa 120), y Koropblx nonfpl'I3alll{fi He

noKa3r,IBael ltcperucHHocrt.l. flogToMy MbI 6LInu BIIHyXAeHLI flpoBecrrl clelll{anbHble

Ha6nroAeHrrr{ prla 3Be3A c I]BVRl-sonflprrMerpoM B pexl{Me nltHellHofi rronsPl{3al{uu u

HcloJrL3OBaTr, rloJryrleHHr,re AaHHbIe AJII KaJII{6pOBKI{ flpu6opa B pexl{Me H3MepeHr'Ig Kpy-

roBort H n14HertHofi loJrrrplr3alltu. TaK KaK [I3MepeHLL B o6ollx pexl{Max rIpoBoAI{JlIrcb' KaK

IIPaBIIJIO, t) OAHy I{ Ty xe Ho1IL, TO MOXHO OXI',IAaTb' qTo Bo3MOXHaTI IIepeMeHHocT['

[ongpr{3ar{nr{ HeKoropr,rx 3Be3A He cKaxeTcfl Ha pe3ynlTaTax KaJII'I6poBKtr' nocKonLKy
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AaHt.rLte o lo:trpu3aUru{ o'l'rrx 3l}c3)I }troryT 6r,lrl noaegubIMI.{ Anfl ApyrIIx uccaegorateletl,
rtrLr rrplillo/[0rr pc3yar,l'a'fl,1 rrx ua6lrogeuldi r Ta6a. 1.

B 'r'a6a. 2 JIaur,r pc3yJ'rr,'r'alr,r onpeAeJrcHrur peAyKqnoHur,Ix xosSSlrL(I{eHToB [o AByM
He3&Blrculu,rr\t ccptrrrtr Ha6lrolexufi s 1989-1990 u l99G-1991 rr. 3TE xoe$$uqueurr,t
orrlrcr,rrlar()1' lopcloll rr3Nropor{Hr,rx 3HaqeHr.rri HopMIIpoBaHHLIx ltapaMerpoB CroKca LI3

I.rHc',l'p),NtoH'l'aJrr,Hot'r cilc]'cNfl,r ll cl'aHAapTHylo u cooTlleTcrByror aIIHefiHoMy npeo6pa-
30rlaHuro, u3arrlrHoo6pa't'HoNty rrpco6paaouaHuro (12). B ra6ruqe AaHbI 3Har{eHlrs roJILKo
rex xoorpcpnuuoH't'or], Koropr,le 3HarII{Mo orJlrrqarcTcg or Hynrl. Kax nugHo E3 Ta6nHI{tI
pcllyKrtrroHHr,rc xoedlrlruru{cH'r'Lr AJrrr AByx ce3oHoB Ha6n}oAeH[ft AocraroqHo xopouo
corJracylorcrr ltrcx1y co6or:r. C uor"rou{uo erux xoeQQ[qr{eHToB MLI [epeBeJII,I Bce Ha6JIIo-

AeHrru c rr,qacrrrHrori 1,/4 u c'r'aunaprHylo crrcreMy. PegyqlrponaHHLIe raKIrM c[oco6oM
ua6lrollcHnl c1'aH/{aprHr,rx 3lc3/I xoporuo cxoArrrcfl c AaHHr,rME, [pr{BeAeHHLIt'.tu n ra6l. 1,
rl'l'o cBr.t/lo'l'cJrr,c'l'rlycr o KoppeK'r'Hocrr,I Haul9fr NreroA[Krr rr3MepeHrrfr u pegyxqld,

5. flcxolo p r,r c pc3yJr r,rarr,I oAUoBpcMctrtrLIx Ir3Mcpculrii

lurrrcirnoir u xpyronoir rroJrrpu3arlttrr

1. l\Iarrrrrtru,rfr 6clrrrir Kap"rnrK EG 129 = Grw + 70'8247,3ror o6texr, y Koroporo
Keltrror'r [] nncplr,re 6r,l"la o6HapyxeHa 3HarrHTeJrr,Has (-47o) KpyroBarl [oJIflpLI3auufl, Ao
CIIX IIOp OC'ralraJICr{ O/lHHrtt Il3 HCNTHOTT{X I,I3BeCTHLIX O6}eKTOB C TIOCTOflHHOfi XpyrOtOfi r.t

lllHeirHoir nonaprr3aru.rcri [2, 3].Ilpul{earrrb ero [rc xarr.r6ponrrr Ha6nroAeHltrl TpyAHo I{3-3a
cna6oro 6lecxa (-l3n'; u croxsofi 3aBucr.rMocrrl rroJrspr{3arluE or Anr,rHr,r uorHtt. Mu
Ha6lruylarrr Eg 129 B ocHoBHol"r lnfl [poBepKlr saurefi MeroArrK[r. flapar"lerpu rrsefisofi
[onrpH3ar{lrH, rr3N{cpeHHr,re B pa3Jil{qHLIe HoqI{, AocTaTorrHo xopoluo corJlacyloTcq MexAy
co6orl u c Jryrnlrrlt{r{ r.r3 nr.rcK)rrg.rxcr B Jll{Teparype AaHHLIMIT IuupoKononocHux Ha6arogeurtl
[2]. Ho pe3yJrr,l'a'rr,r rrrr'repcnnri xpyronorl [orr{pu3al{ul{ B pa3HLIe HoiII{ [oKa3LlBator
cyu{ccrnoHHr,rc pir3Jrn(lrrrr, rrpclocxoArrurre r}o3Mox<HLIe ourn6xu Ha6arogexlui. Cpegnue
3HarIcHttfl xpyrottor:l rroJrrpr.I3arlrrr{ TaKxe 3HaqI{TeJILHo orruqarorcg or rIpLIBeAeHurtx n [2].
3ro saslaB.rrrrel'Hac 3arroIlo3purr, rrepeNreHHocrr xpyronot:i rtopqrll3al{uuEG 129, Koropafl
IIpaKTllrrocKrr Hc Il3lrepr,rracr, B nocnellHrre l5 aer. Orueruu, rrro pauee yxe BLIcKa3bI-
BaJrlrcr, rrpoAno,qoxcHrru o tlo3Nroxuofi uepeueHHocrr{ rlrseftxoft [21] lt xpyrosofil22,23l
no,rrrrpu3arUrrr EG 129. I(pairHc xoJrareJrbHo rroATBepx(Aenrre erllx pe3yJrbraroB c rIoMoIIIbro
He3aB r.tcrrlvr r,rx lra6.qrol(eurrt"l.

2. flolrlp Al\{ tler. 3'r'o'r' npotorr{l noJrrrpor] - Tecxr,rx gnoirHr,rx crrcreM, coAepxaqrrx
6crr,uYr Kapnr{K c },iarHr.r'r'HbrN{ rroJreM 107-108 lc, rar rr Apyrue nonflpLl, xapaKTepu3yercrr
6oauuroir xccL'a6lrlr,uoc'n,ro sccx Ha6aroAaeMLIx cnoficrn. Elry raxxe csoficrseuHlI
6uc'rpr,re rrcpexolbr or nr,rcoKoro (12t,5-13t,5) yporna 6recxa K HLI3KoMy (14-,5-15t,5) lr
o6parno. I'[snccrHo [24], qlo KaK r] Br,rcoKoM, TaK r{ B Hr{3KoM cocrorHr.rrr Kpr{Br}Ie r{3Me-
HeHr{r{ rapaNrerpoB rronrrpr.r3arlnn c $arol:i op6uralr,uoro [epIIoAa (3h06m; MoryT cHJILHo

I{3}vleHrl'ft)Cfl, HO nplt.rttHr,t STIrx Ir3MeHeHIIrf Ao clrx ilop ocTa}oTcfi HeSCHLIMI,I.

B 1989 r. Mr,r Hacar[ peryJrspnbre oAHoBpeMeHHrre Ha6mogenrx xpyronoli u rEHefiHoIi
noJrrrpn3arlurr rr3,yryrrcHnrr AM FIer B [orrocax UBVRL B orrr6pe 1989 r. u 6orr,uryro vac'rr
1990 r. AM Her Haxopr.rJrcfl r] cocroqHurl Hrr3Koro 6recxa r.r roJrbKo B alpeJre 1990 r. nar,a

y[a"rocb rrpoua6rro,llarb ero B apKoM cocrorxrrrr. Ilpulrepu Qa:onrrx KpuBLrx xpyroroft lr
auHerigofi no"qflpH3arlHr.r rrprrBelleHr,r Ha pr{c. 2,a-2. VIctoJIb3oBaJILIcb sJIeMeHTbI, [pLIBe-

JIeHHr,re n [25]. Bpelreur.rde pa3pe[reH]re xa6arogeurui cocraBrqro 3-3,5 r,run. K coxa-
' JreHrto, rrprr cla6ou 6recxe orull6xu r{3MepeHns xpyroooft r oco6esuo rnueftuorl uoaq-

pLI3atlt{t{ Il 6clrLutLIHsfuo no"rloc flocraror{Ho BeJIIIKIT, Telr ne MeHee Ha plrc. 2 ltoxtto BItAerb
3HarIII'!'0JIr,Hr,rC I.r3rr{0H9Httl $aconrrx KpIrBLrx xpyronoir noJlflp}I3aul,Ilr n uolocax R u 1

BrrJro'rr, ,qo co uonHoro [c(rc3HoBcHrur B lrrore-ceHrfl6pe 1990 r. I4c.reguoneulre xpyronofi
norrpll3alUrlr y AMHer B auryc'ro 1990 r. rroATBepxAacrc, oAHoBpeMeHHr,rMa na6arogenna-
)t{r{ B no.rocc V ua2,6-u 'r'eJrecKofle c a[[aparypofr, ouucauuoir n [26]. Oruerurrl, lrro rrpll
ToNt xc ypoBHc cpe/tHoro 6"qccxa AM Her n oxrn6pe 1989 r. u n r'rael990r.KpyroBafl

9.l4tsecrrs KAO, rou 87 129
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[onflplr3arlrur AocT[raJIa npllMepHo Tex xe 3HarIeHI{fi, qTo u B qpKoM cocTogHI{I{ B arlpeJie
1990 r. (12-14?o B rroJroce R). Eo.uee nogpo6nrrfi aHaJrr{3 u o6cyxgeuue srEx pe3ynlraroB
6yAyr rponcIIeHLI orAeJILHo.

flpunelcHHr,re BbItue nplrNrepLr uc[oJIL3oBaHr{x paccMarpuraelroft MeroAItKu ttoKa3bl-
Baror ce e(ldroxtunxoc'r'r, H Bo3MoxHocrr IIpHMeHeHrIrr Ko MHorI{M o6'6eKTaM. Oco6euuo
nepclrcKTr{lHoir oua [peAcraBJrrrercr AnrI ]IccJIeAoBaHIr.fl [onflpoB Ir poAcrBeHHbIx EM

o6texl'oB.
Arroplr lbrpaxaur cBoro 6iraroAapHocrb B. flnupora 3a [peAocraBJIeHI{e Bo3Mox-

Hocrtr noJu,3oBauul UIJVRI-uolsplrMerpoM Xerucuurcroro yHrlBepcl{rera I{ 3a [oJIe3HLIe

o6cyxgcm u ltr cro/lr r Kx u'*tepcu lu"l xpyroBoll u l useft Hoft nonspu3 all!il{.

Anperr,, 1991 r'.

IIHTEPATYPA

l. Kemp t.C,, Svedlund J.8., l.andstreet J.D., Angel J.R.P. ll Astrophys' J. Letl. 1970. Vol. 161. P. L77-L79,
2. Angel J.R.P., Landstreet J.D. ll Ibid. Vol. 162. P. l5l-L66.
3. Angel J.R.P. // Annu. Ilev. Astron. and Astrophys. 1978. Vol. 16. P. 487-519.
4, Tapia S. // A strophys. l. Lett. l9'7 7 . Y o1. 212. P. Ll25-L129.
5. KrzeminskiW., Serkowski K. // Ibid. Vol. 216. P. L45-L48.
6. Liebert J., Stockman t.l.S. ll Cataclysmic variables and low-mass X-ray binaries / Ed. J. Patterson, D.Q. I-amb.

Cambridge (lvlass.), 1984. P. 151-177.
7:Martin P.G.,llling It., Angel J.ll.P.ll Month. Noric. Roy' Astron' 1972.Yo1. 159. P. 191-201.

8. Martin P.G., Campbell B. // Astrophys. l. 1976. Vol' 208. P.121J31.
9. Gehrels ?. // Asrrophys. l.l*u. 1972, Vol. 173. P. L2TL25.

10. Angel J.ll.P., Marttn P.G. lllbid. 1973. Vol. 180' P. L39-L4l'
ll. Piirota V., Vithu O ., Kyrolainen J , et al. ll Proc. ESA workshop: Recent results on cataclysmic variables. 1985.

P.245-249.
12. Piiroto V. l/ Polanzcd racliation of circumstellar origin / Ed. G.V. Coyne et al. Univ. of Ariz. press. 1988. P. 245.

13. Piirota V., Cyone G.V., Reiz A. // Astrophys. and Spaie Sci. 1990. Vol. 169. P. 133-138'
14. Piirota V. ll Ann. Acad. Si. Fenn. Ser. A. 1975. Vol. 6' N 418. P. 61.

15. Korhonen't'., PiirolaV., Reiz A, // ESO Messenger, 1984' Dec.
16. Serkowski K. ll Mcth. Exp. Phys. A. 1974. Vol. 12. P. 361-414.
17. Kyvcpoo B.A.ll Knucua't'uxa x rlxruxa tte6ec' rel. 1986' T. 2. C.82-A7.
18. Clarke D.,Grainger J.F. Polarized light and oplical measurement. Oxford: Pergamon press, 1971.

19. Illaxoocroil tl.lI., Etltu.ttoo 10.C. llklzr,. Kpr,rr'.r' acrpo$xa. o6ccpraT opuu. 1972. T. 45. C. 90-110.
20. IIsu t .-C., Breger M . // Astrophys. J. 1982, Vol' 262. P. 732:738.
21. EQtutoa 10.C., lttaxoacxoit tl.t{. /lk7ts.Kpr,ru. acrpoQxr. o6cepnaTopuu. 1974.T.50. C.68-83'
22. IIIyaoe O.C., $eaoxottr' E.T. ll ActPof,;suxa. 1972. T. 8. C. 343-352.
23. Anget J.R.P., Itndstreet J.D., Oke J.D. // Astrophys' I.Lett. 1972. Vol. 171. P' L11-L15.

24.Vojhanskaya N.F. Close binarics of AM Her type: Observational data survey. Huxttrlfr Apxuo, 1989 (Ilpenp.

CAO; Jrt 43).
25, Actauoo AA., Koaocoo,Q.E,, Jlunyuooa H.A. u Up. // Karaaor recuurx gnoftullx Ha no3AHHx cTaAHsx

oBollouuH. M.: Hrl-no MfY, 1989.

26, Bailcc 8., i,lanarryuterwo B.II., Illaxoecxoil H.M. ll lIra. Kpr,ru. acrpoQxr. o6cepsaropuu. 1990. T. 82.

c. 69-86.

134



yAK s23.858

U B V R I. oOTO MBTPIIfl 
'IAPACE IIOB PTO B CKOII TAJIAKTI4KI,I

NGC 4151 B 1989-1990 rn.

II.I{. It{cpxy.rona, J[.fI. Mcr.ur

flpuoc,rlclrt,l Pc3ynl,'ta'l'u.lla6lto1crruil .sApa ranaKrLrKH runa sy 1 NGC 4151 3a ABa ce3oHa - lggg-lgg0 rr. -rra 1'25':r TerrccKonc A3T-u KAo c uororqurc eu,cxoro guyrryr.oo.o ioryrrpy,o*"ro eororuerpa-noJl'lPl'lllc'rPa Kollc'l'pyKl{Ht'l B. Ifuxpo,'rlt, n03BoJIrlrou{ero_oAroBpeMerrro H3Meprrb xapaKTepHcrHK, onrfiqecKoroH3,yrtetIrur u .r'rx ctrcKt.paJlr,rIl,rx Auana3o,ax cucTeMbt IJBVRI.
Bccro:a l7 tlo'rcfi 6t,r,o 43 qaca,,oorron"irnl sApa raraKTHKx np, xopor.r,x ycnoB,,x c BpeMerrHLrMpa3pclllcllHc'v 4 rlarr' IJ Kax;(olr ctlcK'rpa?,'IIlrtoM Auana3one nonyqeHo no-184 oqerrxu 6aecxa rqpa na,rraKTHKH Bqnarppamc 20" r no l9 orlcuox u 10,,;piarlpanrure.
3a yxarallttt'tii tlcplto;1.tta6.'ttollcrrlrir r;1pa rarraKTHKrl NGC 4151 ero 6aecx Do3poc Bo Bcex A,ana3orrax cneKTpancraoc rp<r't<>rtc tpt'l'tccxofi cHclollt,t lJIlvRt. llpu e'rolr n gnarpparue 20" norp'uu,,r" sApa B nonoce u 6sr.rro

MaKct.il\ta.LILtrr H iloct.Hr.a.:lo - 1m,0, a B no.toce 1 _ lll.rtunrallut lrvr, 0,m32. Fla6ltogalucs xax ocla6leuur, tax nBo3paclalll{r 6lccxa :ta ,ltccrlKh ;lrrorz._ Ilpu sloru o6brqrro lr3Meuerrxs 6aecra u qrera 6rr.nu 6orurue ny'nuTpa$tt<1,'rc'r'ott<lt-t o6.'tac'llt ctrcK'r'pa. ]'I:r:ucrterrNx or rorIH x ttoqH 6r,rru ne3rlaqHTerbIIttur. Kpoue oguoro
cryqart Kor;la l] IlBc cocc;lilHc rroun (17/lg _ 1g/19.03.g9 r.) 6necx sApa nanaKrHKH oc.na6ea B noJroce I sa 0,m1,Totra Kax Il llo"locc U oc'tatta;tcx ltoctolrrrtr,rM. I{oer xc ralraKTuKH "rioro.rry6ea" ogilrraKoBo xax n cusefi, rax u nxpacttofi o6'tact'ltx clleKTpa. ]'I:r l0 lro'refi narpynbnr,Ix rra6.rrcgerruttr u *"arn ne uux 6aecx rApa raraKTrKH BTeqellHc Ilorlh IIpcTcpneBail 3aMeTIII)lc H3l\lelletlHt, a B ocTarbilble qeTblpe ocraBaJrcg nocTortIIILtM.

uBvlil - PIlo'l'Ol\'lttrltY or sltYI.'EItr GALAXY NGC 4151 NUCLEUS IN 1989-90, by NJ. Merkutova,
!!1!::* Rcsultsof synchronotstiBVRl observalionsof sy I galaxyNccqrJiru.leusobrainedinrwoseasonsin
1989-90 rvith 1,25-rn tclescope AZ't'|| of Crimean asrrophy;ical'observarory uring rt. double beam choppingphotomcrer-p_olarimcrer by v. piirora (universiry of Hersinki, Finl.rd) ;;;;;;;. 

--'
During l7 nights thcre were 43.hours of the galaxy nu"ieus monito.irg ;, g".a armospheric condirions wirh rhetime resolution of -4 minutes' 184 cstunates oithe nucleus brightness 

-*er""outuin.a 
in each spectral region indiaphragm 20", and l9 esrimarcs in diephragm 10,,.

'rhis period of obscrvations of galaiy Nbc 4151 nucleus irs brightness was increased in all spectral regions ofthepholometric systcm u ttl4il. 'lhc greatcsi increas.ing was in the U-band, and it reached I ,m0, whereas in /_band it came
to 0,m3 only' Increasing and decreasing ofrhe brightness was observed in rime scple ofdecades. Usually the brightnessand-colour variability in ultraviolct iuerc largerl Night-ro-nighr variarion *"i. r,n.rr. Excepr. one case, when thebrightncss of galaxy nLtcleus in tu'o ncighbouri-ng nigirs 1on l9-89, March, l7lrg anJ'islrsl was decreasing in /-band
up to 0,m1, u'hcrcas in u-band i[ was constant. 1'he galaxy colour became "bluer,'equally in blue and so in redregions.

out of l0 nights o[ patrol oh-scrvatjons lhe brightness of galaxy NGC 4151 nucleus during 6 nighrs undergoneoutstanding changcs, in tho resr of 4 nighrs rhe nuclius brighrne-ss *o, .onrtunt.

I43llcc'l'Ho, tITo Klra3apt,I, ccI:ICboprorlcKue raJlaKTrrKIr, Jrar{eprr{Ar,I o66eAr{Hsrorcg 
',oAIIa3tlaHIlct\I Fa-rlaK'llIKII c aK'l'lIIlHLIrrl{ flI{paMI{. O6u1ur'l cBorlcrBoM grrrx oO.beKToB MoxHo .cqll'rarl HaJIlIrlllc l] [lIlx llc'l'orl]IIlKoIl lepe]]leHHoro KoHT[rHyyMa He ToJrbKo orlTlrrlecKoro, Hou lpyrllx /llralra3clHoll cltoK'l'pa I l. OcnonHyro uH$opMaqlrc o nepeMeHHocTr{ olTrrrrecKoro

KoHTIll{yyrvr(l fl,llcp aK'fltltHLIx ra'rlaK1'HK Aailil u naroT q)oToslexrpuvecrue tJBV-ua6mo-
AeHIr$.

C ltu tlalltt I9ti9 r. rtt,t Harta.rIII clrcrelvrarr.rqecKr.r_e_ Ha6Jrro llells, fl.Eep HeKoropLrx ceri+ep-I'ollcKlrx raraKl'llK Ha 1,25-r'r l'eJIccKorre A3T-11 KAO c lrcfloJrr,3oBirue, Srr"""- l'oy-*-JlyrreBoro r\ron),Jrrpyrorr{cro cbol'oMe'rpa-nonspr{Merpa KoHcrpyKt\Ltrt B. flulrioarr, 
""rioir_IOII{ETO OIITIOBI)CI\fCHHO H3I}TEP'ITI, XAPAKTCPIICTIIK'I OITI,IYECKOTO U3IYIIEHIUI B IUITTI CIIEKT-paJILHLIX IIHl'cpBarlax cI'Ic1'eMLI UBVRI [2]. Ilpeur,lyrqecrBoM ororo rrpl16opa sBnsercq raK-xe oIIepal'I'IIIHI>lI)i yr1s1 cpoHa ue6a Bo BpeMs KaxAorl sKcrro3r{rur{. Onnu*o npr{ Ha6JrroAe-HI{'x raJlaKl'llKIl I\{I)I TIPoIT3BoAIIJIH oTAeJILHo H3MepeHLIe cpona na paccTogHHLI -7,+8' otraJraKrrrKr'r, l'aK KaK paccrorrHne N{exAy rleHrp_aMrr QoHoroli u obrexrsolt gaaQparM

cocralr-rlre'r 26" tr ecrt ollacHoct'L floIIa/IaHI{fl n $oHoryro Ar,ra+parMy 3acBerKrr or BHeru-
HIIX TIACTCIi rA.rI AK'I'II KI,I.
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Ha6rrc,l1ourrfl r! pcxuNrc <porolrerpur.r npoBoAunr{cr, guS$epenqr{aJrr,Hr,rM MeroAoM rro
orHoulcHur() x 3r,o31e cparlHcHrrfl - C. Ha6lrcAanacL TaKxe xaxgrfi pa3 KoHTponLHaff
3Bc3Aa - C3. O6c s'r'rt 3uc31r,I B3arLI rr3 crrr{cKa B.M. JLororo [3]. Ha6rrcAeHufl rrpo-
IroAnJrncl, uo c.rrcrtyroulcr:r cxolre: 3Be3Aa cpaBHenl{fl -C- xoxtponr,Hafl 3Be3Aa C3- Qox y
raJraKTlrxrr - raJrax'r'uKa - KoH'r'poJrr,Harr 3rle3Aa C3 - snesga cpaBHexru C - $oH - raJraK-
TIrKa lr r.;1. Bpu'ur HaKon.rIeHurI ctrHaJla Ha oAHoM crlerql{Ke KaxAoro O3Y coctaugno
l0 c. Ars KaxAoro o6'r,cx'ra r] oAHoM r{nKne [onytreHo no 8 uruepexrd, us Koropr,rx 3areM
6Lt"'tN ttt,t.rttc-qcHr,r cpoAHuc 3Haqenlr.g ll cpeAHeKBaAparHrrHLIe oTKJIoHeHI{g oAHoro trgMepe-
uttl. O6t,t,tt{o oH}t He ItpouLIIuaau ourn6ox, BLIqItcJIeHHLIx tto crarucrl{Ke KBaHToD

('tr", + 2 N+JN.6): 1al ra.rraKruKll I{ KonrponLxofi gsegALI C3 ourn6xu B KaxAoM

Quarrpc Hc rrpcrlr,ruar,rt lVo, gal rirergrr cpaBHeHr.rfl C-0,5Vo. Orgoruexue cursar/uryu
S/N > 100. Ertna cAeraHa nprrBfl3Ka 3Be3A cpaBHeHu.fl K craHAaprHbrM 3Be3AaM B cr.rc'TeMe

UBVRI,I!3rrrr,rr\r ll:r [4]; napr,r excrrrHKr[rroHHr,rx 3Be3A rrpl,t surx xa6rroAeHr{flx B3rrr,r ug [5].
flaxeuerlr,tCr'rr,rnoly.rn:ut:U=10,t45; B=10,m43;V=9,n84iR=9,m30; /=8,m93.

B pa6ore lrpnllortr{'r'cfl pe3ynr,rarr,r xa6lrcgexufi flApa ranaKruxu NGC 415l ga lna
ce3oHa: c 11.02.89 r. no 3.05.89 r.wc21.02.90 r. no 22.05.90 r. Bcero ga 17 Ho'refi 6r,rro
43 qaca Na6.rrcl,l1cHuft ra.rraK'ruKrr flpu xopoufix QorouerpuqecKux ycnoBr{rx (xavecrno
nao6paxcHrrrr Hc xyxe 3-4"). B reqeHr{e Bocr,l{r{ xo.{efi Ha6arogenux fipoAonxan[cr 3 qaca

u 6orr,rrrc. Er,rro rro.'ly.reHo no 184 ouexxr 6recxa raJraKTrrKrr B Kax,qoM Qrrsrpe n
gua(rparlre pa3rrcpolr 20" lr rro 19 oqenox (ra 6 xoveit) n gr.racpparr,re 10". Bpeuexx6e
pa3peurcHrrc oKoJro 4 lnrH.

Pcry.nrraru ua6.rroAcuufi

Hac trrrrcpccona,ln lr3]vrexeHn, 6lecxa raJIaKT[IKI,I KaK AonroBpeMenHble 3a Bce BpeMc
Ha6lrollclrrrir, I'aK u 6r,tcrpr,te 13lteueHu.fl, nponcxoAf,Illl{e D TeqeHr,re xovu. YcpegHeHHLIe 3a
HorrL IaHHr,rc o.ltHortpcrreHHr,rx ua6arcleurut ro Bcex [.srr{ $rnlrpax - UBVRI [pr.rBeAenr,r B

ta6rurtc. B ucir co,llopxul'cr cnclylou{arr nHSopuaqru: r l-u cror6qe - Aara r{ K)Jrr{aHcKax

Aara xa6,qrcAeHrrn, rro 2-lr - .rr.rcro ra6arc4eutd, r 3-7-u - ycpeAHeHHLIe 3a HoqL 3HaqeHrrfl
6lecxa ra.,raKTnKr.r coo'l'Borc'rBeHxo B $nrrrpax U,B,V, R, / co cBorrMlr cpeAue-
KBaJIparrrrHr,rr\rr ortrrr6Kanir oJIHoro l,r3MepeHr{r{, r 8-1 1-t*l - coorBeTcTBeHHo ycpeAHeHHbre
noKa3a'l'errrr rtBc'r'a ranaK'r'rrKlr - (U - B), (B - V), (y - R), (V - /).CpegHeKBaAparuqHble
ouru6xtt o ,IaHLI t! cAuHut(ax IlocJIeAHero 3HaKa,

Ha prrc. l-2 npegc'rauJreHr,r orr.r ycpeAHeHHr,re 3a HoqB 3Haqeunff 6necra u noxagareleft
uBera raJraKTr.rKr{ B gnacfiparlre 20". O6paulaer Ha ce6s nxnuaHr{e ror Saxr, vro r
nepnrrfl.r cegon sa6nroleurrrl - ga 7 uo.refi (c 11.02.89 uo 3.05.89 r.) raraxruxa roKa3aJra
uerrfi 3arrxHorYr lvruHrlNryNr 6aecKa, oco6exHo spKo Bblpaxenuufi r Sunrrpe U, (- 0,t3). B

$unr,rpc B on cocranller 0,'20, Mr{Hr{MaJreH u Quarrpe y (-0,m13), a 3areM uy6uHa
gToro Nilrflr.rr{yr\ra orrrTr, pacrer (0,m17 - n Qurrrpe R n 0,*23 - n Sunrrpe I). Vt
cpaBHeHxrr floxagateleit rlBera BrrI(Ho, qro Bo BpeM, ororo MrrHr.rMyMa gApo raJraKTr{Krr
3aMerHo "rroKpacxero" r yrrtpa$roaeronoft o6racru cneKTpa: [oKa3areJl6 qseta (U-B)
BLIpoc Ha -0,t15, a n xpacuof,r o6lacru crleKTpa TaJIaKTI{Ka crala "roly6ee" (noxasatenr
r{nera (V - /) yucnt,tltulcs - Ha 0,ml).

Bropoll cegox xa6arcgcHrrft Haqalcfl 21.02.90 r., ll oKa3aJrocb, rrro 6recx raraxruxu
NGC 4151 fipur\rcpno raxoft xe, KaK Ir BoceML Mecf,qeB roMy Ha3aA. flpu clegyrcqeu
Ha6nIoAeHrrrI raJraKTIrKIt, qepes 60 gHefi, orMeqeHo 3HarIHTeJILHoe [ogpqaHlre ee: B

$rrarrpe U - ua 0,m53, n B - xa 0,m33, s V - xa 0,m17, n R - xa 0,m16, s / - xa 0,t14.
Harr6o.nr,rrrrre u3rv{cHcHrtl 6lecra 6r,tru n Y@-AuanagoHe: B rpl{ pasa 6onuue, qeM B
KpacHoltl. fialee u 6aecK, H noKa3aTeJIlI ll8era MeHTJIITCb Cra6o s TeqeHrre [Pr{MepHo AByx
MecrrleR, locJre rrcro cHona rpor,r3oruno yBenu.reHue 6necxa - ga 20 gHefi a Quru'rpe U xa
O,^25, n B sa 0,t20, r V ltR xa 0,t08, a s/ Ha 0,m03. Taxuu o6parou, I{3MeHeHrIx

Hau6c>:tco 3HarrlrreJrr,Hr,r n ynr,'r'pa$lroreronofr o6lacrn c[eKTpa. Yneauqexue aMITIIIIT]IbI
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I'rrc. l. K prrrr,re 6;rccxa r11pa rarr ax'l'H KH NCC 415 I B nyqax tt , B, V, R, I , nocrpoerrHbre no ycpeAreutrbtM 3a Hoqb
oqeltKa:\r 6;rccxa, nol),,rcnlrr,ry npu rra6.rrrogelru.rx rgpa raJlal(Tl{Kr c 20" graQpan'rofi

Ocr, a6crtucc - IO;tuarrcxalt ita1a, (rcr, opilnrar - BeJlltqurra 6aecxa B 3Be3AHl,Ix BeJlltqunax

a-8

450

4r0
8-y
470

4e0 \---l
y-r
/,/0

' 
- 'Y- 

- TY-f
/,J0

,r2# 7,f,f0 76,f0 7900 8000

Prc. 2. PlrvcrrerrHa noKa3are.refi rlre'ra glpa n&laKTtlKn U-4, B-V uV1, nonyrreHnble no ycpeAHertHlrM 3a
Hoiu, oqcrrKalr 6accxa r;1pa n 20" qxarlpanr.re

Iepe]TICHHOCTII C yIIeHLIIICHI'le}i{ AJIIIHLI BOJIHLI - OCHOBHatr qepTa IIBeTOnffX Uf}feXeHlfr S

aKTIIrlHr,rx lr,npax ccfi$cp'roBcKr.rx raJraKTr.{K, rrocKonbKy uepelrenurrft trcrotrnl{K B sApe trMe-
er crclrcurr<io pacnpolloJrcHrre gHepr[r{ B crreKTpe, a MaKcr.rMaJrrurrfi sKnaA sneaguofi coc-
ranll ur lcir ra JraKl'llKr,r rrp rrxoJl l.lrcs Ha $Ianrrp V.

flpexlc rtcrt llepcxolu'rr, K aHaJrrr3y uoueueurut 6lecxa u [oKa3areJrefi queta TaJIaKTEKIT

NCC 4l5l 3a rlco rlporu na6rrcAexrul, Mr,r cpaBHr.rJrr{ HaIUI pe3ynbrar6l (ycpegueuurte ra
xovu, ,qrra$par'[ra 20") c xeorry6rr.rxoBaHnllMlr rloKa elqe pe3ynbraraMu ua6lroqexurt
B.M. Jluroro, uporlcl1cHHr,rx rtr\r lar erofi ranaKTrIKI{ B Te xe (u cocegnue) HoqI'I B U-, B',
V-{xrrr,'rpax c lnadlparr'roir 27". 3lo cpaBHeH}Ie [peAcraBJIeHo Ha plrc. 3. B4qno, rrro cor-
racrre Hcrr.qoxoc. Ha pr,rc, 4 r'rr,r rrprrBoIUIM cpalHeHr{e ycpeAHeHHbIx 3a Hoyb AaHHbIx Halrmx

Ha6lro/lcxrrir ra.rraK'r'rrKlr NCC 4151, [poBeAeHHLIx c gua$panuauw20 u 10". 3gecr raK)<e
xopolr rec cor,r acrre o rIcHoK, oco6cHxo gar yar,r:pa$uorerosofi o6lacru.

Tcncpr, paccrro'r'prrrr 3aBncrrNrocrrr lrexAy rroroKaMll [3ryqeullf, u noKa3areJIrIMII IIBera
ua6lrcllaclrorl na.laxrrrxrr B pa3Hr,rx $nnrrpax. Prc. 5 npegctaBJlser 3aBI{cIINrocrI{ 6lecxa
s1pa raJraKl'lrxu NCC 4l5l n cprrnurpe U no oruorueHrrro K 6necxy ero B Apyrux qerllpex
(8,V, R, /) $rrll,rpax. ,[,aR sua.tcuvh U rB eta 3aBI{cIIMocrL BblpaxeHa nyqure: 3AecB

caltr,rtl 6<>,'rr,rrror:i HaKJroH rrpnlrorYr, r.r par6poc roqeK BAoJIL etofi npm'rort npaxtuvecxa
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Prc, 3. Cpaouerrne pe3ynbraroB
na6arcAeusfi raraKruKx NGC 4l5l,
noryqeHHbrx sBTopaMu (ocr
opluuar) n B.M, Jlrorurr'r (ocs a6-
cqlrcc) a ogux H Te xe rutr cocegHfie

narrr (qxaQparubr coorBercrBeHHo
20 t27")

m1 (/0") ny (10')

/1,0

nn (/02

//;/0

//,10

/2,70

/2,90

2,10

/2,r0

//,f0

//,00

/490 /470 /2,20 /2,/0 ny(20") t/,,/0
ma(/0") n, (20) n, (to")

//,20

rye02

xL
naQo')

/4t0 /2,8e -
n, (20")

l::;j;r"O"o,,",rre 
pe3ynLraron Ha6arcAeHrfi xApa nanaKrxKr, noryqeHHbrr c gna$paruaur 20 u lO" B o[Hr{ H re

oAI{HaKOB. 9rO UOXer O3HaqarE, rrro KaK B COCf,OffHUII norpqaHEg, TaK tr B COCTOTHEtr

ocna6neHlrf, 6lecx agpa raJraKTr{Ktr B +firbrpax U n B uensercfl IIptrMepHo oAEHaKoBo. rlro
xe KacaeTcfl ocrarbHblx 3aBHcuMocrefi (prc. 5,6,e,2), To 3Aecb yrnbl HaKnoHa IlpflMblx
MeHbrue, a pa36poc 3Ha.IeH[fi 6olrrue. Hy:rcno 3aMerBTb, rrTo c yMeIIbIIIeHtreM 6lecxa rgpa
raJraKTr{KH pa36poc 3HaqeHrd Bo Bcex srnrrpax yBenmtrBaeTcff. oco6eElo 3To 3aMeTHo B

KpacHofi o6nacrl{ c[eKTpa. Boauoxno, eTo cBg3aHo c Bo3pacTaHEeM aKTtrBHocTtr f,npa ra-
raKTrrKr{ B cocrocHr.r[ rroHrDKeHHoro 6.necxa, KorAa E3MeHeHIIg B KpacHofi E ynbr?aotrone-
ToBofi o6nasrrx craHoBsrcfl cpaBnrrMr,rMu. Puc. 6 - Ha [puMepe 3aBtrcnMocreilV (or U - B)
u (B - Y) - ulnrccrpupyer AoBonbHo [r3BecrHrd Qarr [6]: c ynearveHueM 6recxa raJIaK-
TI{Kr.I [OKa3aTenb r{BeTa ee yMeHLrrraeTcg.

H xaxoneq, paccMorprrM [Byr{BerHble AI{arpaMMbI (pnc.7) rlo reM xe cpeAHtrM 3a HoqE
3HarleHlrsM 6aecra raJIaKTIrKH. Brgxo, qro I{BeroBLIe B3MeHeHEf, r ylrrpasuoneroBoft tr
cEHefi o6nasrsx cneKtpa 6olrrue, qeM B Kpacxoft o6lacru.

I4rrepecru,fr clyvafi rrepeMenHosrn 6lecxa flApa raJlaKTro<u NGC 4l5l ot HovE x Hotut
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/2,/0 /2,t0
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/2,00

12,20

/2,60

/2,80

a

//,80

/2,00

/2,20

/2,10

/2,60

/2,80

/1,00

0

/2,80 /2,60 /2,40 I

t

/2,/0 //,90 //,70 y

il,t0 /1,/0 R

Pnc. 5. 3aoucu:qoc'r'il ,pKocru raJlaKT[KH NCC 4151 n Qrlurpe (a,6, e, z) orHocHTeJIbIlo ,pKocr]l ee s B, V, R, I
Qnlutpax (no ycpc;lrretrtrt,tit 3a ltorlb 3llaYcllt'lrlM 6aecxa a guaQparrue 20")
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f,e

11,8

l,/-8

-460

-440

-420

1/-B

-460

-4t0

-420

a
/2,70

/2,e0

/2,90

2h/h0h2hlh0hPzhlh0h2h/h0t,2h//,0h v
/2,00

/2,/0
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//,10

//,i0
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480

/1,90

/2,/0
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q2 u-8 0,6 0P 8-v
I'rrc. 6. Ilplr:rrcpl,t tatlrcN-rtocrcfi fi.1ssK-rrlvKa3nrcrr, qDera: V o.t I]--4 u o.t B-V no cpeAuHM 3a Hoqh 3saqel]rrM
n 20" J1uarl:palrrc

4t0 470 8-r 4r0 4.f0 t-r
l'ltc.7,-f{nyrlrrc'rll,lc/lHal.patlull,r,l.rlq,;tparaJlaKtHK}tNGC4t5l:3agucuMocrl,noKa3arerrqneraU_B or.B_.Vu
or 1lJ, nocrpocrrr,rc rro ycpc,lrcrrrr,lM 3a no,rL 3naqeuilJrM rlnera n gxaeparrue 20"

V
..-\*,/

. lj=20,, t n=/0,,
Prrc.8. Pe:i','rr,rall,t oi{ltol}pcMcilrrr,rx ilr'r'Hrlr}e'rrrux rra6.rrrogeuuil ngpa raJraKT}.rKH NCC 4151 o 20,,r,r 10,, lr.ra-
$panrax tI ic,tcu,1c no,rr l7-18.03.89
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Iruc. 9, Pel1,,.ru,rarrn onnonfrcuennbrx nq'rnrurcrrtt rx tta6aloggttttft Aas ltoqn 20-21.05.90 n qnaQparMe 20'

Mr,r Haorrlo,tanr l7ll8 - l8/19 r'lapra 1989 r. (cu. p_llc. ]-2). MarcuMaJIbHLIe u3Me-

HeHrfl 6r,tJn,r o.t.lrtc,toHr,r B KpacHorf o6nacrll cneKTpa: r R- u /-Su.rtbrpax raJIaKTlIKa craJla

cna6ee na 0,m09, u /J- rr V- ua 0,m05-0,04, a r Sunrrpe U ee 6lecr [paKtuqecKu He

tr3NIeHIIJIcrl (norplaulle Ha 0,m01). B to xe BpeM, IIBeToBbIe [I3MexeHuff B

yrlrpacplroler.onoi'l rr KpacHofi o6aacrrx c[eKTPa TaJIaKTTIKI{ npaKTEqecKIr oAIrHaKoBbI.

Solee roro, raJra6.r.rrKa 
i'noroJry6eaa": rroKa3areJll{ I{Bera (U - B) u (V - I) usuernlrrcB Ha

oAHy lr .ry xc rlcJl.l,trrHy - 0,m05, a (B - n ocraBaJlcfl rIocrorHHLIM c rotlHocrbro Ao 0'm01.

Cnelyet o't'I\IeTHTL, tITo Ha6IIoAeHIIfi B Mae 1990 r. (Hecrolgo Horlefi [OApgA)

[paKTrrUeCKIt HI.IKaKttX I{3MCHcHIlft 6leCXa U I{BeTa TA:IAKTfiKII He nOKa3aJIII.

.Pacclto't'pl{[{ Ha6nrcrlcHllrl B'I'etIeH}Ie l0 uoqefi, KorAa 66IJIo cgenano oT 6 Ao 27 oqenox

6lccxa raJraK.rr{Krr 3a Hortr,. CpcpnexnagparutlHoe orKJIoHeHHe rI3MepeHrL 6lelxa raJIaKT}l'

Krr, nperlr,tIltaK)Irlee 0,*03 (ou. Ta6nEUy) nonyqeHo Ans Tpex Horlefi. B sru Hoqu

(17118.03.89, 22t23.12.89 u 28129.04.90 r.) MLI Ha6nIoAaJI.r repeMeHHoglL_9{9"*1
raJraxrr.tKrr B TorreHl{c Holur. npllvlep raKofi tlepeMeHHocrlr (a trMeHHo, l7/18.03.89 r.)
rrplBe[oH Ha pr.rc. 8. Kax nulrro r,r3 pr{cyuKa, 3aper[crpupoBaHo [aAeHEe 6necKa TaJIaKTIIKH

ntpri*u 0,m10 no gcox +unr,.rpix u r fnyx (20 u 10") guaQparr'aax. Hau6olee xpxo

r{3NreHeHrru r}t,tpilxcHr,r u y.,ryr.pacfinoireToBoM Ar.Iana3oHe (au = 0,m17), cJla6ee - B KpacHoM

(AR = 0,.08, A/ = 0,",07). o rr<:ueleunlr rroKa3aTerefi qreta TaJIaKTITKII no rpelrlx erofi
" aHT r urcn t,t t tt K t t" TPyrt tlo cKil3a'l'l, tl'ro-Jl lt6o oflpegeJleHH-oe'

Ha6rr>,lourr t lCrtZt .Al.g0, 20121.05.90. u 21122.05.90 r. noxasarl{ AoBorILHo xaorn-
rlccxrro r3r,teucrttrl 6;rccxa u'r'srrcnrrg Ho.rN. flpu ycpeAHeHI{I{ oI{eHoK 6lecxa 3a Hoqb cpeA-

HeKsa/llla.rrrrrHax orrrl6xa CltnHlrIHOro I,I3MePeHux - 0,t015-O,*020. ftput"tep TaKru( II3'
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Pxc. 10. [oyqneruure AtrarpaMMr,r,
[onyqeHnbre no pe3ynbrarau Ha6arogexnft
rgpa NGC 4151 n reqesue uoqu 20-21,05.90
Kpyxxn - orgeJrbribre rra6arcqeuu.r
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Pnc" 11. fipnuep la6rroAennf, raraKTnxt{ tt 3BsAEr cpaBuesrrr D Teseure noqrr l-2O1.90.
IIo neprrxaarxof, ocr - paruocr[ iregrrbrx BeJrlrqrrn raJrar(TrKr NGC 415 I u 3Be3ABr cpaBuesr{tr C : Arz(G -C), a raxxe xorrrpoarxofi rrergur CEI u 3Ee3ALr cpaBuenrr C-Az(C3 - C). fuaQpanra-Zl"

MeHeHI{ft QOnl.O5.90 r.) npeAcraBJIeH Ha puc. 9. Pas6poc trHlrrBrrtryanbxbrx E3Mepeunt go-
xo[nr [o 0,m05{,m06. Het clrcreMarlrqecKn( Ir3MeHerd E B [oKa3areJrtrx r5Bera. flpm"rep
AByIIBeTHblx AIIaTPaMM Anfl 3TOft HOrrII (pUC. 10) uoxaerrraeT, rrTo tr3MeHeHd, 3HaqtrMo
IlpeBBrurarcql{x o[m6Kr{ r{3MepeHrrft, He 6brno Hrr B crrH[x, Hu B KpacHbrx rIBeTax.

B teqenrte qerblpex Horlefi tr3 Aecsrrr paccMarpnBaeMblx cpeAHeKBaAparFIHoe orKJroHe-
Hue e[uHEtrHoro H3MepeHuf, 6brno B npeAenax ouu6oK rcMepeHrrft (-0,m01), tr pa36poc
II3MepeHI{fi 6un raxuu xe, NaK rr pa36poc u3MepeHuft KoHrponbHofi 3Be3ABr - He 6orb[re
0,m01. flpuuep Ha6nroAexuft, rorAa 6lecx E'rlBer raJraKTEKtr NGC 4151 ocraBaJrcfl
nocrosHHLrM, AeMorrcTpnpyeT pnc. 1 1.

I<! Iiir
rIl

3axnroscune ,.-

Ogrorper*renxlle 5-r{Berx6re Ha6nrogeHafl fl\pa cefi+eproBcKot raraKrtrxa /-runa Ndp
4l5l s gua$parr"re 20" uoxagann, qro 3a BpeMfl ua6nrogexd c Qenpale 1989 no r"rafi
1990 r. ero 6necK Bo3poc Bo Bcex Atrafia3ouax cneKTpa B fioJrocax $orouerpuqecKoft
cucf,eMbr UBVRL fIpR erou fiosprraHne B rronoce U 6ruo MaKcuMaJrbHBrM E AocruraJro
-1,m0, a B nonoce'y' - MI{HnMaJrLHrIM I{ c,ocraBruIo 0,n32. Coorretcrssuxo 6necK B noJroce
B nospoc Ha 0,m74, a B noJrocax V nR - Ha 0,m38-0,m37. Xo[ rsruenextrfi 6lecra 6rrn
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HepaBHoNrepH!,rr\{: Ha6I}oAaJtttcL KaK ocna6neHl{r, TaK I'I BO3PacTaHI4g ero 3a AeCSTKII AHefi.

flpn erolr o6uquo lr3NreHeHrrfi 6lecxa l,t l{Bera 6uln 6oluue B HecKonbKo pa3 B

ynrrpaclnolcr.osoft o6lacr:u cleKTpa, qeM B KpacHofi. I4guenexuc or Horlr r uo'ru 6ulu
lregui.lnrelr,HblMll. Teu xe MeHee MLI 3aperucrplrpoBaJlrl Heo6blrlHoe ocla6aerue 6recxa a

noJroce / u lue cocellHre Ho.rrr (17118 u 18/19 Mapra 1989 r,), Aocrurarcqee sHaqeHus

0,m10, ,rorAa KaK B rroJroce U 6lecx ocraBarcc [ocroflHHblM. IIpu etou IIBer ranaKTIrKII

"Irorory6efl" ogttHaxoBo KaK B cltHefi, TaK II B xpacuofi o6lactu c[eKTPa.

Elcix ,Upa ranaKTr{Kr{ l rerreHtre Horrr{ uau 6un [ocrosHl{blM; Erll noKa3bmaul cla6yro
nepeNtcHHocTr, HeperynrpHoro xapaKTepa, IIJIH flBHO BLIpaXeHHyIO nepeMeHHocTb B BUle

oCla6lcutu 6necxa Bo Bcex [[la[a3oHax crleKTpa sa 0,*14,t2. Llner raraKTuKu IIpE gToM

Ig6o oc'rataJrcfl 1oc'l.onHHr,r1{, Jrr{6o Me}IsJIcs. Xapaxrep tr3MeHerrd rpe6yer Aalrxefiurero
r.r3yqeHrru. Hso6xrrtur,ro 3alrcrlrrr,, qro narpyJlLHue ua6lrogeuxg 6lecra ceft$eproBcKux

raJraKl.IrK B Tcrrculrc Holrrl KaK u yarrpacpnoletorofi, TaK tr B xpacnofi o6lactgx cneKTpa

lrpcllc'rallJrlIo'r 6olt,lttoit I'tH'repec, I'I MLI HaAeeMcc Hx rtpoAorxllTr']'-
B gaxrro.ronrc aylopr,r ur,llraxaror 6olruryrc 6larogapuocrukl.V, flponux 3a qeHHLIe

o6cyxJloyrpl u rrpot{occe pa6olur; B.M. JLoror"ry 3a rIpeAocraBJIeHI'Ie neorry6luxoBaHHblx

Uunruti Ha6aplcltttit; E.A. Eypuaruesoft 3a co3AaHI{e KoMruleKca npoppaMM o6pa6orxu

sa6flo,lcuttil;T.H. Hrrxyntlrtotl ga noNlolqb n o6pa6oT xe u IIoAroroBKy pI'rcyHKoB K fleqaru;

B.T. Xoro-rcnotYr u II.14. <Drt'la'rouott 3a I{3roroBJIeHue 4llrocT pa4lfi'

Anpc.;rr,, l99l r.
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OCUI,IJIJI'IqI,II AKTI{BHbIX flAEP TAJIAKT}IK
c nEPI,IOIOM 160 MIIHyTTI runoTE3A

OE AHTI{BEtrIECTBE

B.A. Ko'ron, B.M. Jltott,tfi*

Arra;rur 6r,rc'r'pori ont'r,tccxofi ncpcMetlllocTu nlpa CefirpeproscXofi raaaxrrxr 3C 120 - no AaIIHLIM'

ony6r,,*onu,,',"rrr o [10], - o6ttapyxttuae' u"pnol''t'"o"'r' P0 = i6d uxrr co cra6ult'ttofi tra'IaJrLlrofi $arofi' Hoaue

Aarpl,tg 1og;l1lalO'r lloctotlepllocTl, Pa3Aenellltfl aKTHDlll,tX ,EeP faJraKTttK (Afll; aCero 24 o6leXra) lla [Se

rpynnLl: o6't,cx'rt,t, octulxill"lpylolt(tte n cpcnttelt-.n Qare n o npo, uroQare c Coluqeu'
' 'n.rr,,u," 

Aarllr,rc o P6-oirtra,rrq 
^ri 

2q nltf ionru.reciue It peHrrelloBcKne u3MepeHu, 1958-1990 rr') c

ypoBlcAt 3lirrtIItoc'rH 987o o6rrapyxnualoT 3cPKanl,Hyro cuMMeTpuro Mexly cpeA]rHMH Pg-xpnnulur 6aecxa Am l-fi

u 2-fi rpyrrn A5ll". AnTopr,r BbtilDhfaroT rHnoTe3y, qTo ABa THIIa BIteraJIaKTHqecKHx O6lerroa cocTof,T H3

o6r,r,tttoro BcUlccTBa H ailTHBctrlcclBa coorDeTcrBellHo rl qTo xoA BPeMe}tu [lanPaBneH B nPorHBononoxHble

croporlln ;1nfi nnyx rplnn AIII (vrpr,r u allrH]trupl,I Bceaerrrrofi)'

OSCILI,A'I'IONS OI.-TIIE AC'I'IVB GALACTIC NUCLEI WITII TIIE 160 MINUTE PERIOD AND

ANTIN.IA.I-1'ER IIypo'fli.Sis , bt V A, Kotov, V.M. Lyuty. Optical data on rapid variability of the nucleus of the

* 
fo.ylop"ru"ttttufi aclpotto:rtu'tecxnfi nttcturyr nru' fi'K' lllreprr6epna' Mocxua'
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Seyfert galaxy 3C 120 (published by Epstein et al.,1972) reveals the presence of the 160-min (PO) periodicity wirh a
constant initial phasc. Thc new data give more credi! to the puzding division of the active galactic nuclei (AGN's; in
total 24 objccts arc now analyscd) into the two distinct. groups oscillating, in average, in phase or in antilhase with
the Sun.

Thc cornbincd dala on the P6-osciilation for 24 AGN's (oprical and X-ray measurements over the interval 1968-
1990) shorv a 987o-significant mirror asymmetry between the mean brightness Pg-curves obtained for the first and
second groups of AGN's. Wc suggest tltat these two different hnds of extragalactic objects consist of ordinary matt€r
and antimatter respectively and, further, that the arrow of time might be , peftaps, in opposite directiors for the two
AGN groups (worlds antiworlds of the Univene).

1. BreAcnne

Mt,l ltpogo.lxacltl II3yqeHLIe 160-r.runyrxbrx ocrgrrJrJrflr{rd aKTrrBHBrx f,Aep raJraKTtrK (AflI)
c UoJILIo pacIIII'lpl'lTb rlLIcJIo o6'LeKToB, [oABeprHyTLIX aHaJltr3y, [oBbIcuTL AocToBepHocTb
pe3yJrl>l'a'l.oIt lI 6oJlce y6e/lu1'enLHo o6ocHoBarr, KocMoJror[qecKyto I{HTeplperar$rrc [], 2].
Oco6r,rir uH'repec K ocllr.tJrJrrrur{rrM c "yHlrBepcaJrr,Hr,rM" [eprroAoM Po = 160,0101 (tl) r"rax
BLl3LIllae'l'6tntogall,u<tc'rl pacrrpeIcJIeHIUr HarraJrLHr,Ix $ae A.f,f, EulrbganruocTb I{cToJr-
KollaHa HaI.rtr [3] KaK apryr{cHT B IIoJIr,3y pa3neJreHr.rfl o6aeKToB Ha ABe rpy[[Lr, cocrortrIue
r{3 BerrlecTBa (/}) r.r aH'r'nucrr(cffrra (AB).

Moltcnu,t Ilpct\{eHI{ }rH1nrllrllyaJrbHr,rx Ha6JtoAeHHfi Bcex oOaeKToB [pr{BoArrcg K ConH-
qy, Ilplirler\I IIH'l'epIlaJI BpcNIcHI{, c KoTOpLIM cooTHocLITct AaHHOe Ha6nloAeHue rlpu o6pa6oT-
xc ("npcrtl I{H1'erpl{pol}aHlfl"), KaK [paBr.rJro, coc'TaBJrrrer 5 uun uln B psAe cryqaeB oKoJro
5 urru. N - .rnclo oule;rLHr,rx r.r3MepeHgft [aHHoro npelreHnoio psna, A - craHnaprHoe
oTKJIOrteHr{C prr/la, o - cTaH/lapTHafl orutr6Ka HopMaJrr,Horo 3aKoHa pac[peAeneHnr. Merog
o6pa6orrll IIaHHr,Ix LI crarllcl'rlilecKue Kprrrepwur F,ttt or{eHKrr AocroBepxocrtr ?orrucaHbl B

[3, 4]. (3arrrcrtrN{ Taxxe, rl'ro pctlb BcIoAy [r[e" o [epeMeHuocrr rlerrrpanbHoro ucrortr{[Ka
(r1pa) nHcraJraK'rr{rrccKoro o6r,exra.)

2. OGr.cxr 3C 120

<DoT'orpacptr(IccKI{e Ha6lrcgeHua lgpa ceft$eproBcKorl (ruu Syl) rarraKruKrr 3C 120
BLrrroJrHcHr,t r! Arlyx o6cepBa'ropr.rflx B [HrepBarc 17-2O.Xll97l r, [5]. B resexEe 5 "Ho-
{cfi" ttoly,leuo 62 lnucpeHlL B cpualrpe B; cyuuapHas AJrrrreJrbHocrb Ha6nroAeHr.d - oKo-
no 22 't. I-locnc cHrt'rllrt nLIHcIvrHoro rpegAa AJrrr KaxAofi "Ho.Ila" orllenr,Ho r{ EcKJrroqeHr{g
Tpex 3KcrpelraJILI{I)tx rorreK HaN{Ir roryrreH MaccLIB ocraTKoB: N = 59 co cpeAHeKBaApa-
TIITIHLINt 3HatlcHtlcNl A = 0,t038 (or. lea.). Cpegnnr Kpr{Barr An, [epr4oAa P6 rroKo3aHa Ha
prrc. 1: raprroHrlrccKar{ arrn"qul'yila An- 0,t014 t 0,m010, Sara rapuour{qecKoro MaKcII-
Irl)lrra Q1 = 0,85 ! 0,12; rpara "nrrxorloro" rt{rrHrrMyMa Vunn = O,44 t 0,10, AocroBepHocrr)
q - 2,4a.

3. Co.nrqe

l'tlnot'cra o Ilc;3rloxHor:I 3Ha.Iu'r'err,Hori por[ l60t-nepuoqa B CorHerrHoit cucreMe Bbr-
cKa3ara cnlc B 1946 r. Cate [6]: "... repr{oA co6crBeHHbrx Br6paqrd ColHqa, TaK Ha3br-
BaeNrr>rri rrcpriolt ero rrH+pa3uyKa (l/9 cyroK), rrrpaer cyulecrBeHHyro ponr B pacrpeAe-
JreHrrfi rlHcurHrx ItlasoT." 3J ner crrycTr cTaTr.rcTr.rqecKE 6buro rroKasaHo [7], .rro "Aruua
BoJIHLI" L= c'Po= 19,24 a.e. (c - cKopocrb cBera) oflpeAenf,er crpyKTypy coJrHerrHoft
cI{cTeLU,I, a r.il\ICHHO - pacrrpeACJreHrre 6oJILmHX noJryocefi IrJIaHeTHbrx op6ur. flalee uafi-

AeHo, .1'1'6, qac'fo'fa Vo = P ol ,rBJrflercrl "xapaxtepncrugecKofi" .racrorofi AJIfl pac[pe-

AeJIeHlIf{ Iro neptloltaN{ HeKoroplrx rrrrroB KoporKorlep[oA[qecK[x rrynbcrrpyrcu$x 38e3A
TLIna 6 Sct rr RR Lyr n urapoollx cKonJIeHLIflx, a raloKe Anfl 6brcrpoBparqaror4nxcs ABorl-
Hr,rx cr.rcreltr [8]. 3arer'r Pe-uepuofirreHoc-rb 6r,rJra nafigenay psAa Arf [-4].

Crcrcrnly o'tcllel'a HarIaJIbHI,rx (ha3 Po-Kp[Br,rx Agf Aaer cpeAHqq KprrBas 160-uuuyruux
ocrfl.rJrJrr{rIrr:r rpKocTH colrula,
10. I,Igseqrs KAO, rou 87 145
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Ocuttrarq,ut,LlpKocrrl cporocdrepr,l CoaHqa perucrpr{poBaJrtrcb B KAO n 1976-1987 rc.
gucpcpcpcnqnaJlLHLIM (r1cu'r'p-xpair) uerogou; pe3ynbrarbr nor{cKa 160-ururyrHofi nepuoguv-
Hocrl{ cyNI}tIIIpoBaHLI r [9]. CpcgHrs. sa 12 ner a]vrrrnury4a A1, gu$$epeur{r{anbHoro carHaJra

Anf rlepl{oAa P9 cocraBJlrrer B onrrrrrecKoru u 6rnxueM [HQpaKpacHoM Arrarra3oHax cneKTpa
(or-0,7 lo-1,65uxr'a)-4.10-5BorHocLITeJILHLIxeAuHrrqax.B[epecqereHaBecbArrrcK
Coluqa (r.e. 1ar ttltr.teHeHllit noruolt cBerr.rMocrr.r B yKa3aHHBIx c[eKTpaJrbHblx glranarouax)
Ah- 4 . 104.

Hautl sanepucxa o6pa6o'rxa Ha6rogeHllli gHQ$epeHqralrHorl spKocru, Br,rrroJrHeHHbrx
c [olt{olr{bro cporoguoguott narpuqu 16x16 s.reex [10] n 1988 r. B rerreHr{e 78 gxefi (n
IIHrepBaJIe 8 nrcus -27 ox'rn6p , B cyMMe 442\aca xa6arogeHlut); uaccnn ocrarKoB (uoue-
peHlrl MI{Hyc uapa6olnvecxuii tpeug) ocraBrqer N = 5302 TorrKu c S-uuxyruuM ycpeg-
HeH[e]rI, A=2,l ,lOa.

[o6aultn AaHHLIo 1988 r. (nocaegHlre cocroqr r43 rpex .racrefi: l) 8 r.toHx - 30 [rorq,
2) l-31 alrrycra, 3) 2 cetrrtrlpx - 27 oxrr6pa) x ua6rrogeuurlr guQSepeHrlrraJrr,Hor"r
{pKoc'r'rr Corurta l9'16-1987 r. I l], roryqrnr.r cpellHroro Kpr.rByro An, Bcero 13-lernero
prga (n cyNrr\lc 565 1ncfi, N = 37227), cM. pr{c. 2,a. Merogor,a [9] sgecr ycpeguenu 21
cpellHrtrt HoplrrponaHHarr Kprrrlafl y:rst 2l orAeJrr,Horo Maccr.rBa (ue xax rpr.r Maccr.rBa - An,
1988 r.) ,rpKoc'r'r{ ga 1976-1988 rr.: 47, = (1,3 t 0,3) ' l0-5, gn=0,29 t 0,04, V,r,, = 0,82 t
t 0,07, ?- 4o..(-ltr xo..rc6aHttti noaHott cBerlrMocrr{ Coluqa aMnnr{Tyga Ai, coraacno [9]
AOn)KHa COCl'arlIrrTt, - 10-6 u o1'HocrrTeJIr,HI)Ix eArrHr{rlax.

4. Pacnpc;qc,ucrrrrc trarranbuux tlar

Bce (;arr,r orrpc/lcnruorcrr IIJrs neprroAa Ps r{ HayaJrr,Hofi snox[ UT 00h00., I aunapx
1974 r.

B la6:r. I U:ts 24 Af f rr ColHrla npuBeAeHr,r ilapaMerpbr cpeAHr.rx Ps-xpuBrrx 6lecxa:
aN{IJILITy/{LI A,1,, cparr,r V' rr locror]epHocTr.i P. p,tt'. 6orr,ui[Hctsa A.flf AaHHbre 3ar{Mcr-
BoBaHLI ur [3]l IInfl HeKoropr,lx Afll KpHBL,re [oryireHbr B olrrrrrecKou u/ulu peHTre-
HoBcKoN{ IIIIaIIa3oHax clreK'l'pa, \y' - KoppeKTI{poBaHHbIe $aau uerapMoHr{rrecKl.rx Mr.rHr{My-
lron 6lecra, KoppcxrNpoBKa yqItrLIBaer cpeAHee 3arra3ALrBaHr.le o[Tr.rqecxux napuaqufi
6lecxa tlo o'rHoIIIcHrrro K penl'reHoBcKr{M H [poBoAI{Tcr cJreAyroqr{r'a o6parou: AJII orrrEKE
ty' (onr.) = V*n,, (orrr.) - Ary, llr peHrreHa ry' (penr.) =V*n, (peur.), rge Ary = 0,10 -
cpeAHce 3arIa3[LIBaHIre olrrr(]ecKrrx KplrBbrx orHocrrreJlbHo peHTreHoBcrr.rx [4]. B cayvae
KorAa ;1.rlfl /(aHHoro o6r,exta IrNlerorc, E olrl{rrecKafl, l.t peHTreHoBcKafl xpunrre, y' =
= [y' (orrr.) + y' (peH'rr.))12. D,trs Colxqa V'= V^rn" ("rovevurrft o6texr").

Pacnpelelerue <fas V' ;1ns 24 Afll [oKa3aHo Ha puc. 3. Ilprlreuaq crarr.rcrr{rrecrurt
xpurepnt:l [9], Haxo/trn'r, rrro pa3AeJreune Qae Ha ABe tpyflflbr [ocroBepHo Ha yponue - 30.
lpynrra BHcraJraK'r'r{rrecKrrx o6r,exrot B cogepxlrr l3 Aflf, rpynra AB - ll A.trf. Cpeguue
3HarleHlrfl cfrug V' /tnn llByx rpynu A{l paBHr,r coorBercrBenno 0,92 t 0,04 u 0,40 t 0,03.

5. Cpc;1ulrc KpnrLrc tuyx rpynn AflI
Iloc"qc KoppcK'r'rrpor]Krr on1'nrrecxux $aa Vu* H& Beruqr.rHy AV = 0,10 olrlrqecKue E

peHTroroucKlrc Kprrrlr,rc 24 nucranaxrrrrlecKlrx ,rcroqHrrKoB - Bcero 29 xpr.rnux - HopMr{-
poBaJltlcl Ha co6c't'ncaHlle 3HatIeHI,H Og gTtrX KpI{BLIX (qna npurr.repa - BeJrI{rII{Ha t Og gax
3C 120 yKa3aHa Ha pllc. I rcptuxalrHofi vepro.xoli). IIpu oroM KaK cpeAHr.re 3HarreHr.r.,r

6lecxa, rax lt ottrrr6Kr{ 09 KpuBr,rx [epecq]rrr,rBaJrr{cL glx 2}-t"tuuyrHoro ycpeAHeur{fl rro

Qase (t = 20*).
3aTera HopunpoBaHHr,re xpr{Br,re - 18 xpnurx Arq 13 o6'r,eKroB B ull Kpr.rBbrx Anf, l1

o6z,exrorr AB - ycpeyurnrrcr, orAeJrbuo AJrr rpynn B a AB u [o opAr{Hare [puBoAr.rnncb K
cpe/IHeMy uactura6y on'r'HrlecKrlx uapr.raqrui (r.e. x cpeAHeMy 3Harreutrro 09, B rrpor{eHTax,
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Ta6arqa I

llapamcrpr,r o6r,cxrP8*

O6'r,cx r I,lt tlcp ua,l

r r a6.'uollc utttl
A1,?o V,

go B wtutlB

NCC 1275

NCC 35I6

NGC 405 I

NGC 415l

NCC 5506

N-cc 554ti
Nlcc 68l4
NCC 73I4

nNGC 7469

3C 664
3C 120

3C 213

3C 371

3C 454.3

4C 29.45
IllZw 2

Mrk 335

Mrk 421

Mrk 501

oJ 287
MCC-6-30-15
BL Lac

EXO 1128+691

PKS 2155-304
C.o,rrttle

1968-1986 tr.
I 968- I 990

I 975- I 987

l 968- l 988

l9 86

1971-1989
1983-l 985

I 984

19u+1986

197 4

t97 |
1968-l 9ti6

1 976-1 9u4

I 968

l98l-1982
1983-1985
I 985

1976-1987

1976-r 985

t9t2-1986
I 984
t97 6-198'7

l9 84

1977-l 985

1976-l 988

l,lr0,7
1,3*0,3

I o,zto,s I
t tr,o*,,t1I

I r,6r0J 
I

it ,t*,,rrl
(1,0r0,6)
I,4r0,3

(1,7r1,7)
(39ts)

Jt,tto,r \
t ta,a*o,ol ,|

o,3il,5
l,3rl,0
1,4r0,4

I t,oro,r I

t.,,o,rI
0,510,7
1,110,4
(1Gr7)

(4,5t1,4)

I o,tto,s 
1

[ 1o,tro,ol I
0,7*0,3
0,2r0,1
(9,416,5)

0,610,2
(1416)

(1,310,3)

- 0,0001

0,s410,10 25 AB

0,4510,09 4,4 AB

0,9610,17 3,4 B

0,99i0,06 4,6 B

0,4110,13 1,7 AB

0,7810,18 4,7 B

0,1 1t0,13 1,8 B

0,5610,16 3,0 AB

0,9210,13 4,1 B

0,98r0,15
0,3410,10
0,42i0,07

0,82r0,1 5

0,43!0,12
0,37r0,08
0,3210,10
0,03r0,13

0,87r0,06

0,7510,10 3,0 B

0,8710,09 3,6 B

0,0810,13 3,5 B
0,7410,10 4,3 B

0,2910,10 2,4 AB

0,3110,09 4,4 ttB

0,8210,07 4,0 B

1,0

2,4
3,4

))

t,2
3,8

3,0

3,6

3,7

B
AD

AB

AB

AB

AB

B

*Alrn:rn,r1,Ilur 211, yxa:arrrrsrc r cro6rax, oTilocsrc, K PeHTfeIIOBCKI{M H3MePeIIflrM' OCTaJILIIble - K

o[TuqecKHM ,r/uar uHQpaxpacnblM H3MepeHuru. Ouln6xu ry' AaHbI cor:IacHo ouru6xau HeKoppeKTHpoBauuuIx Qa:
ty, r.e. 6ca y,,"ro 

"rui,nup'rrrofi 
oruu6xu cAsvna AV (AV = O,tO 10,08). B nocaegtteu cro.l6qe yKa3atlo'

orrroo4rcr o6r,crr x Rett(ccrtly (/i) r:rr'r arl'runetlecrny (AB)'

olTlrrrccKnx xprrrrr,lx), Taxalt fipoI(eAyPa HopMIIpoBKI{ ll ycpeAHeHHq no3BoJLeT o6ofrru

Tp![Hoc'6, 3aKrK)(ra[orrlyxrcn li 6olrurou pa3rl,Iquu Mexgy KpLIBbIMH 6lecra [o qucny

uaiiarolcultrl, altltJtll'l'yrle ,, 
"','ur',rct',r'rccxoit 

gna'IuN{ocTl{ Pg-[epuoAueHocTH' B ro ><e BPeM'I

pa3nlt(1rc N tt cpc;lHtrx a1lrlnllTyg A1 [ocTaTorlHo xopouo (xocreuno) yqETLIBaeTcs TeM'

q.to /1ry rrlr,,lltltrJlyarl,Ht,lX cpe,qHl.rx Kpullblx oTHoIIIeHLIe 6lOo - AoN-tn (6 - otuocu'reJlLHas

Baplalurrr 6lecxa tl llaHHSL{ dtaronou }rHrepBaJle cpeAHefr xpunofi), Ilpll ycpegueHl41l KpI'I-

Br,Ix y(1t't't,ltlaJloct, rtltcJlo HC3aBltclIMI)Ix +a3oBLIx [HTepBaIOB' a oKoHr{aTeJIbHLIe CpeAHHe

KprrBr,rs C'lpollrttIcL npl.r pae6ltcrn{l{ nepl{oAa Ha BoCeML He3aBI'IcI{MLIX +a3oBLIX I{HTepBaJIo&
' Ha prrc. Z6,a xoxataHr,r oKoHrrarenr,Hr,re cpeAHI.{e KpIIBbIe unq 13 "o6lextos" E 11

"anrrI-<r6t,exrott" coo't'llerc'l'llcHHo (q,1.'ra6l. l). Oxono 497o (N =2909) II3MepeHEIt-
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40 46 /,0 F,
l)uc.3, l)acnpc;1c;rorue eas V nrrr.24 BtleraraKT[qecKnx o6terron.
3naxrLrrH o,6 u crpe.,rxa],ru yraoalu <parur Coluqa r ,,alrrr-Coarrqa"

on'f'rrtrccKltc (tr trtt(rpaxpacHt,tc) Ha3clrxr,re AaHHr,re, oKoJro 5l7o (N = 3013) -pexrregoBcKge
AaHHt,tc, ilo.rryrtcHHt,rc Ha cily.rHilKax ApHgnr,-5, HEAO-l H EXosAT.
_ Ilaparror';)r,r 'rpox Kplnir,rx pnc. 2. BKargtlns g[$$epexquanLxyro Kpr{Byro spKocrrr
colHrla, llarc'r'cll l,'r'a6n, 2: No- rlr{cJro o6'r,eKToB r ipyune, N - cyrur,.rapHoe qr{cJlo or-
AeJil,t{t,tx tr3r\rcl)cHltit, v*a*" u v"r,, - rpasul xerapMour{rlecKux ("nraxorrtx") MaKCI{MyMOB tr
III'IHllNlyltol]. Altll,'ltt'ry/lr,l A;, [pr.lBe/{eHr,I B rlrKaJre onTuqecKEx I{3MepeHd. flar pentre-
HoBcKlrx Ha6"{ro/lcHrrrYl Aflf opluxarr,r Kpru}Lrx (6) cleayer yBerurrurr, Ha p11c. Z 6,e npu-
IltepHo B ccl\lb pa3.

Ta 6:l.uua 2

Ilapaucrpl,r rpcx xprBtru( 6.nccxa (orr. pnc.2)*

O6'r,cx'r

13

3762
0,85 r 0,1I
0,35 r 0,03
0,30 r 0,06
0,85 t 0,10

-3o

A-sr(A8)

11

2t60
0,99 i 0,13

0,91 I 0,03
0,94 r 0,10
0,38 r 0,08

-30

Ns

41,7o

\yh

Vuaxc
VMlrr
P

I

37227

(1,3r0,3).1(r3
0,29 r 0,03

. 0,29 r 0,10
0,82 r 0,07

_40
*ro 

- ,,n".rn o6'r,cx'rrrn, N - cyrrllaprroe quclro orAeJrr,rrbrx xsuepcrrr* 6recxa.

Ha prrc. 2 rrrr;1Ho, ru'o cpeJlr{flq Kpr.rBafl l3 Agf(B) HaxoAr{Tcs rpaKTr.rqecK}r B 11po-
rttnocparc no orltotttcttt{K) K xprrBorl ocraJrr,Hr)rx Aflf (AB). Oguaro Qopruu AByx Kpu;brx
orlcHr, iloxoxil r\rcx,rly c<l6oit rr, 6oaee roro, Hr{xHrfl KpIrBafl (o) xax gBJIAercg 6u aep-
Kafibttbt.r o'l'paxcllllcrl uopxHoli Kplttlotl (6). Y xpuuofi.6 uueer MeqTo pe3Krd rroAEeM rr
lrcgactrHr,rrYr crra,rl 6,Tocxa, y Kltr.rrlot'I 6 - Hao6opor, MeAneHHoe [aAeHLre u 6rtcrprfi rroAaeM
6lecxa.

Bt tltcHttlt, ttilcKo.rll>xo IloqrorlepHa acr.rMMerpr{Jr [Byx KprrBr,Ix (uogtelr--cnaA) E c KaKr.rM
yporlHcNr 3Hatilrrr()cl'l{ ttroxHo y'rBcpxAarb, q'l'o Kpr,rBLrc 6, 6 (CrU. pAc. 2) aeprcaaauo no_
dodu,t /lpyr /Ipyry.
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6. 3cpxa;u,nafl acHMMeTpHfl KpITBLIX 6'necxa AfII

C qclr,ro oyluuaxorolt HopMIIpoBKII opAI.{HaT AIs o6esx KpIIBLIX AfF (puc' 2,6,e)

Br,rqfic"rrrrJrltcL nJIo[laAI{ Hag (S*) u nol (S-) uyaenofi nrlrmeft. 3areu o6e xpunue [yTeM

yMHoxeHHrr op11r.rHar Ha 3Mnr{puqecKr{e Koo+s[quextu (t1 = 1,04 td k2 = Qp$

toorr"r"rn"Huo) npunoglrrllIcl K oAI{HaKoBoft [nouraAlr (S* + SJZ'
C Uelrro an[poKcuMaI{IrII Baptraldrft 6necxa nuloo6pasHuMII KptrBbIMu - Y,Ifl

Hr.rcxo[rlll{Irx II BocxoArIu{IIx I]eTBefi Ha6IIoAaeMbIx KpI'IBLIX B aAB - BbITII{CJIeHbI [p'IMbre

rHHeftHoI:I perpcccl{1.{, napaNIeTpLI KoTOpLIX [pI'IBeAeHbI B Ta6JI' 3 (m - tIIIci,Io TorIeK o6erx

BerBeii KpI{BLIX Ha pl{c. 2,6,a;afib - Kos$OuqueHrbl perpeccrE 6= a+bt' rget-
BpeMrr B CeKyHAax u t = o Anq Haqarbnofi $arrr). Bapuaquu 6tecxa u3MeprIIoTCS B

OTHOCI{TeJILHLIXCIIIIHIIIIaX 
Ta6arqa 3

llprurrc rmcfruo fi PcrPccotlt

B (pnc.3,A

AR (puc.3,a)

Rocxo;1.
I I ucxoi(.
Bocxo,lt.
I Iucxo1.

7

9

9
7

0,88 - 1,31

0,31 - 0,88
o,37 - 0,94
0,94 - |,37

-0,61
+2,29
:2,69
+0,84

+5,89 t
-4,11r
+4,17 t
-5,50 r

0,85
0,47
0,70
1,24

!,,,,r xprr'ol'r /i parHocr.r, rpar[rgHToB 6aecra (uo a6coarorHoll BerHqI'rHe) Ha BocxoAsu{elt

r.r Hr.rcxo)Inlt(or-l Be'rrlflx Abl = (1,78 t 0,93) . 10'6 c-l , AJII KpIIBoII AB: Lb2 = (1,33 11,37)x

X l0-6 c-r. Taxrrpr o6pa3ot\f, acIIlv{MeTpHrI AocToBepHa Ha ypoBne 3Haq[MocTH - 2O E - lO

lrr xprrnr,rx B y AB 
"uo'r'n"'."','u"HHo. 

OaKT 3epKa;LHoft aiuutuerpulr KptrBbIx 6tecxa B a

AB (cr,r. pItc.2,6,o), clegorrarerLHo' AocroBepeH Ha ypoBue - 2'3o' T'e' I{Meer 98Vo-w

3HarIIIltlOCTL.

T.3axlroqcutre

HaNr rrsnccrHa oIlHa rrprrrrrrHa, KOTOpafl MorJIa 6rt npunec'ur K 3epKanbHoltfy oTpaxeHIIIo

KprrBr,lx: o6pau\cHrre ocH BpcNleHI{ AJIfl MaTepL4vr tt aHTI{MaTepl{u (puc' 4)' OcHonoltr

,BJrrrercfl CPT-.rcoper,la, u3Be;THarI Hs qrlrlatKr4 sneMeHTapHLIx qacrlrll: [pE rlepexoAe or B

X^tlB -lacTttrlLI IrCHflroTcrl Ha aHTl.IrIacTIrIIII,3JIeKTpI{qeCKI.Ie 3apgAbl MeIUIIoT 3HaK' IIpaBOe

Ha JrcBoc, a xo,q Bpelr{cHrr NteHflerc, Ha o6paTHbIIt. (B [ocneAHl{e roAbl B $nazre u u

6llolOrrnr c'rarlottII'Icfl Bcc 60,rlee orIeBI'IIHLIM, qTo peanbHlul Mup AonxeH 6urr sepxalrHo

acIIlt{NIeTpIIIIHI,IM,npllIIo}IHaI]cexcTpyKTypHI,IxypoBHgxHaI{[HaqcsJIeMeHTapHbIxqacTqr{
II KOHIIAfl , IIO- I] II/III N'ONIY' CKOIIJI EHI{'I MII IUIAKTI{K')

Ha6lrcJlar.c]II,HI,IgIlaHHI,IoIIocJIeAHeroAecgTI,IneTIUIyfiopHoyKa3bIBaIoTHaHeo6xo.
lIIl,IOgt.L CO3/laHr{fl HOr}Oi.t KOCr\roJIorIItIeCKOfi IIapa[ETMLI 83aMeH CTaHAapTHOft KOCMOJIOTETI9-

cKoir Nto,qc,rrr.r Bcc;1eHHoit, ocuonaxgofi ua rgee Eoluuoro B3pbIBa' BaH-Aes-Eepr [111

roBop*r: "Ko,,rororHfl B xaoce", - r{ orMeqaer cneAyrcurl{g SaKTr,I: a) coBpeMeHHLIe

MoAa;1 Bce.qcttHoit llptllto[rl'I K ee Bo3pacTy' 3Har{uTenLHo MeH!'IrreMy, '{9M Bo3pacT..HaI{-

6olco cTapr,tx 3BC3Jl ri rrraporlr,rx cKonneHltqx; 6) oxolo 9O-99Vo MaCCLI BCeaeuuOfi Ha-

*olt,rr., 6 l'cxpr,r.r.oir"$oprtrl; n) r o6trrupHllx o6JIacrrx rlpocrpallcrBa TaJIaKTI{Ku ABIDKyrcc

Apyr o'1'Hocll'rcJll,Ho 
'lrpyra c orleHl 

'6o',O'*',n" 
cKo-pocT',MH' AO 500 KM1C Ll 6olee;

r) Hairlclr,r rrrraH.r.cKrre cTpyKTypt,I pa3MepoM - 5 ' 108'cBeToBLIX JIeT, coAepxaque - 5 '

10a ralaxTlrx It o6pa3ollalllllllecs IIo HeII3BegTHLIM Ao KoHI{a [p[{II{HaM; A) HeloHflTHO' KaK

Q.nyx'tyarlutr rrJro'fHoc'l'r.I, /IOCTaTOrIHbIe AJIfl o6pa3oBaHEfl TaJIaKTI{K, 3Be3A H KBa3apoB'

MoUrr.r Bo3HltKHy.l'r,3a RpeMrr < 1,5. 109 ler Bo BceneHHofi, XorOpal (cor'lacuo AaHHbIM O

3o-cf ogonor.r Il3nytIeHIllr) llo3HI{KJIa B oqeHb oAHopoAHoM cocrolHrrl{'

Hottt,te pc3ynLrarLI' IIoJIyTIeHHLIe c rloMoulL'rc crryTHHKa IRAS' rapxe rIoKa3aJII{' .rTo HE

oIIHa }13 o.)IIlcrIPI13Han,.,,. ,,.,;1","fi o6paoonaxlul raJIaKTqK He Mox<eT o6a,cHIrTI, 6oarurue
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01/0
Plrc.4' I-Ia6:rronacrtr,lc [a:rtuPg-KpHBLIe nyrrcaqufi AEI, cocroculr{x us "nerqecraa" (c) u "arrrunerqecraa" (6)

floc.ne orpaxcrrHrr D 3cpKaJIc KpHsLrc (a), (6t nepexoqrr B KpnBbre (e), G) - 
gar ua6aroqareax n "aurxrurpe".

Ooprur,r Kpr.lrlt,rx - HAcant{3rpoBarnrble, MoAeJrbnr,re (ocuoaanurre Ha KpHBLrx puc,2); TorrKHe crpenKr no*.-
3LrBaror xo,ll DpcxcrrH;Toilc'n,le crpcJrKH yKa3r,lBaro? ua 3epKaJtbrroe orpaxeHue: (a), (O -l (a), (e)

raJIaxl'lltlccKl'lc cKoll.rlcHur; 3'fl.r rlccJleAoBaHrur, rlo MHeHIIIo MHOII{X C[eIg{anUCTOn, saXru-
qecKH ollpollcprato.r yc'l'oflBUlllecrl B nl{TepaType npeAcTaBJIeHLrg o MoAeJIU Bceaennofi,
Bo3HIlKUIcfi l] pe3yJtLTare 6onLuoro B3pLIBa. Hexoroprrlrr acrpoQr.r3r{KaMrr 3aocrpsercs
TaKxe r.r rrpo6ror\ra 6aplrouuori cuMrueTpr.{E Ha HatraJlbHbrx gTarrax "co3AaHr.rr, Mtrpa.

!,o cttx rrop orcy'rcrByror oKcleplrMeHTaJrbxLle [oATBepxAeHrrs raK Ha3BIBaeMoft
Be.ntrxot:t 'l'eoprtlr o6'LelrrHeHIIq, qro ocraBJrser orKpblTbrM Borrpoc o cyu{ecrBoBaHurr pe-
JILIKTOBoIu AB, a rer'r 6olee o rerIeHLIr BpeMeHI{ u "aHtutrlupax". B ro xe BpeMJI II3BecrHo,
r{To B HallIeM Nll4pe MHorIIe aToMHLIe, xHMI{qecKEe LI 6[olorucecKr{9 rlpoqeccbr He o6JIa-
Aalor 3cpKa.qr,Hori cxMlv{ct'prreii (uaupullep, B "Haluefi Bcelenuofi", rro-BuAr{MoMy, He cy-
IIIecTByer npalll lx HeitTpuHo I{ JIeBbIx aHTEHeftrpr{Ho). Bo MHorr{x BetrIecTBax AoMrrHtrpyror
EJII{ npaBblc, IInII JIeBLIo MoneKyJILI, rITo 6llno o6HapyxeHo B[epBbIe JIyr llactepoM eude B
1857 r. TorAa xe oH [rrcaJr: "Xuanl, KaKoBofi oHa [peAcraer [epeA HaME, {BJrrercs
QyHxqrefi acrrr{}rrc'r'pr{r{ BceleHHoit ll cne,qcrtsld eroro $axra" [12].

Bonpoc o Bo3rtoxHoM cytqecrBoBaHr{rr Bo BcereHHofi B nAB 6:.;rtr noJroxtrTeJrbHo
perueH, rro-urrAtrMoMy, oKcnepuMcHroM V.L. Fitch u J.W. Cronin n 1960-x roAax. I4wnegyt
rloBeAeHrre K0-lretoua, oHrr HarrrJILI, qro Me3oH po>(Aaercs c gpyroft cKopocrbro, ceu eio
aHTl{tlacrl{Ila. Orcrola BLIBo/I: He Bce $Nsuvecxue 3aKoHbr cr,rMMerpurrHr,r gnr B g AB, ectb
uo xpairHcfi Nrcpe o/lrrH npoqccc c MaJroft, Ho cyu{ecrBeHHofi acuilfiempugri. Teneps,
Ka3a-rlocl 6t,t, no cKopoc'l'H K0-pearqun Ha6arogarell{ B pa3Hblx TaJIaKTI{Kax Mornu 6rt
AoKa3al'L, cocroilT,rrrr ux Mr.rp us B unurla AB, Ho, ogxaxo, ecJrH ttpE sroM HaAo noBepnyrb
crpely rpcN{cHr{ (o,r. prrc. 4), ralava rro-rrpexHeMy ocraercs Hepa3perutrMoft.

Y sac lHa,rrrlroc$ o{r$cKTa 3epKaJrbHofi cnrrrrrlerpEr.r cpeAHr.rx Kpr{Bbrx 6lecxa A-,If (cr,l.
puc.2,6,ri), olHaxo; Herlo.rrrrK6 (oxoao 2,3o),u Anr 6oree yBepeHur,rx Br,rBoAoB rpe6yercr
aHaJrrr3 6o.qr,rrrcro ql.rcla Ha6.lro1eHnfi 6rrc:poft [epeMeHHocru Aff . Teu He MeHee Bon-
pocLr, 3alpoHy'l'r,re HaNrlt, - o cyu{ecrBoBalr.ww AB Bo BcereHHoft, o6 o6parHoM xoge Bpe-
MeHI.I l| "aHl'flt\ilrpax" - [pelc1'ar]JrflroTcg BaXHLIMI{ gnx acrpoQr3r,rKH I{ oco6eHHo KocMo-
JIorIrlL Ha6.'txr,l1cHltl Ps-uapUaqrrft, ecnn Mr,r [paBr,r, MoryT sBJrsTLcs [pocTr,rM u s++eK-
'r'HrlHr,rlr lvrc'l'ollortr Ilr{arHoc'l'r.rKll BceleHuofi Ha IIpeAMeT o6napyxeHux AB.

Map'r, l99l r'.
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vw522.2

TBM TT EPATYPHbIE XAPAKTE PIlICT\il<U
A CTP OHOMI,FMCKI,D( 3EPKA JI

I.M. flonoa

Paccllorpcrr crauuorraprrurh re:irncparypIIr,rfi pexHM acrpoHoMHqecKHx 3epKar, HcxoA-fl H3 perueHH, ypaBHeHHc

TeMneparyponpoBoArrocrn (Oypr,e). Hsyverru ABa ooroBtrbrx cnyqas rpaAneHra reMneparypsl - ocenoft u
paguarurrrfr - u Hx BJlHrlue rra rpoplry 3cpr(ana H3 pa3Jrnqubrx MarepHaroB. I'Iayveu raxxe cay,rafi, xonqa ocenofi

rPaAnelrT TeMncpaTyPl,I 3aBHcHT oT BpeMeIlH.

TIIE TEMPI.RATUITB PARAMD'TI]RS OF TIIE ASTRONOMICAL MIRRORS, bY G.M. POPOV.ThE

assigned tcmpcrature rcgirnc of astronornical mirrors is considered by using of the Fourrier equation, Two main cases

are invcstigared-axis gradient and radial gradient and their effect on mirror shape is described. The temperature

depcndcncc of thc axis gradicnt is sludicd, too.

ActpoHot'ttt,IecKlte 3cpKaJIa coBpeMeHHLIx KpyrIHLIx re.IlecKottoB fi3roroBrqtorcfl B oc-
HoBHoNr rr3 creKJra (rrrra nrpcxc), KBapr{eBoro creKrla, creKnoKpl{crarruqecK[x Mareplr-
aroB (cu'raflnr,r, Uepolyp); B pcAKnx cJrytraflx flpl{Me}ulrorcq MerarJILI - aJIJIToMITHI'III, 6epu-
nuil 3Tr Nrarept{aJlLI, 3a IrcKJrtorIeHI{eM i{eraJlrloB, gBJlgtorcf rIJIoxI{MI{ [poBoAHrrKaMIr

TenJra, a [o.l'o]ry, np]r Her.I36exHr,rx rpaArrexTax reMleparypll, B 3epKaJIe Bo3HI{Karor Ha-

lpr{XeHrrrl, a BMecTe C HI.MI,I LI Ae+opMaqLI[ o[T[rlecKoft [oBepXHOcTE (ucKnIOqeHEeM flB-

Jrsercn HecyqecrByroil{Hf.i MareprraJr c HyneBr,rM Ko3++rqueHroM pacuupeHl{s). onut
IOKA3I,IBACT, TITO IIJIfl KPYIIHI,IX 3EPKAJI CYIIICCTBCHHbI I,I3MCHCHI{g TEMIEPATYPbI HA AECSTLIE

II corIrIO Ao,rrl{ rpaflyca. Merarrr,I u cnJIaBbI rto cpaBHeHnro co creKJIoM LrMerc,T Ha 2-3
[opfiAKa 6diu,rrryro rerlJlorrpot]oAHocrb, a [o3ToMy Aaxe nptr 3Harr[TerbHblx KoJIe6aHurIx

TeM[epaTypll I{eTaJIJI}{rlecKue 3epKaJIa cKOpee yc[eBa]oT BbIpaB]UIT], TeMlepaTypy; OAHa-

Ko npu HaJrlrrIr{H TerrJroBr,rx IIoroKoB, HaflprrMep, or arl[aparypbl, pa3MeuleHHofi B6rI{3II
3epKana, I{ B MeTaJIJIIIqeCKOM 3epKaJIe MoryT BO3HI{KaT}, rpaAIIeHTr,I TeM[ePaTypLI' a CJI9-

AoBareILHo, r.I le(hopMaI-IIrE I l-4].
Ocooyro BaxHocrb rennoBoft pexr,rM 3epKaJra rlMeer AnrI ToJIcrbIx 3epKan E3 creK,rla

(sepxaao reJrecKolra ETA), a raxxe KocMr{qecKr{x reJlecKonoB, pa6oraloql{x B ycnoBl{.xx

6onr,uprx rpaArIeH.roB Ter\{neparypr,I, KaK, Ha[pI{Mep, TeJIecKou ur'1. Xa66aa E coJIHesHLIe

TeJrecKottLr. Kar ugnecrno, KocMurrecK[ft TenecKo[ lrM. Xa66na, [ocrPoeHHLIfi no cxeMe

Pu.nr-KperreHa, Hl{eer AHaMerp rnaBHoro 3epKana 2,4 u a cHa6xeH I{enbIM KoMnJIeKcoM

HayqHofi afinapaTypr,r. flpeguonaraJlocb, IITO TeJIeCKo[ o6ecle.u,IT noflyrleHlle tr3o6paxerud

Au(hpagrlrroxHoro KarrecrBa, Ho BcKope [ocJle 3arrycra (n 1990 r,) Bllscuunocb, arro Ir3o-

6pixcnrur 3Bc3II oKpyxeHbl 6onLuuMI.I (> 1" AIIaMeTpoI4) opeoJIaMI{' a B nePBoM 4uQpax-
quoxuon NraKcrrMyltre (xpyxxe 9pu) cogepxl{Tcfl He 6otee l5Vo sHeprlru. BoouoxHo, eror
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Ae+eKT u,r3uaH ourn6Kal"rr.r KoHTpoJrLHofi aunaparypLl [pII uc[blTaHl{sx uIaBuoro 3epKaJIa
TeJrccxola sa 3clrre. lloelolry celi.rac Hrrrrero Hetr3BecrHo o BJIITIHI{u reMrleparyp},I Ha

Kallccrtlo lrco6paxourln B TeJrecKole lil"{. Xa66la, [ocKonlKy cla6rte reMfigparypHlle
eS$exll,r 3al,lacKrporlaHr,r opcoJloM. I4Ha.Ie AeJro o6crour n op6urallHllx corHe(IHLIx
TerccKorrax, tAc 3cpKaJra crrJlLHo HarpeBarcTcg CorHr{eM, a [pI.I 3axoAe B TeHL 3e]'urH
oxJrax/(arol'cr{, Hatrplrr\rcp Ha'l'cJrccKoIIe ocT-1 (op6uranrurul corue.rxLui rerecxon) reo-
perlri{ocxarr parrHouocHax reNrneparypa oIIHoro I,I3 3epKaJI cocraBJIsJIa 192oC [5], a no-
BLIIUCHllC',l'cr\rrrcpa't'ypr,r :Ja -40 rrlrH ua6arolexufi gocrurano 30oC. IlnaHnpyercr co3AaHr{e
6oncc xpyttrrl,tx op6lt't'all,HLIx coJIHerIHLIx reJIecKoloB.

Harucr:r sa,t1a,rcft ,lBrfle'l'crt r,r3yyeulre paclpocrpauenrul TerIJIa B 3epKane (nuHee),
r.rNreroulolvr dropruy KpyrorJoro qlrnrrHApa c ocLro cr{MMerplrtr z, flpoqecc pac[pocrpaxenl{Jl
TcnJra orrrrcrruloc'r'cfl ypallHcHrrcN{ @ypre, Koropoe B r{[ruuApuqecKr{x KoopALIHarax trMeer
BII/I

dt &t t(lt l dzt &t o
E=q(u*; dr+7orf *A*6 (1)

3[ecr r - paccroflHr,re rorrKu or'ocr{ z, (Q - ee nolrpxrrfi yron, , - TeMrreparypa,I - BpeMff,

4 - xoe$clnrlrrcH'r rer\rncpal'yponpoBoAnocrw, Q - BrryrpeuHee re[noBBrAeneHr.re, c - Ko-
eQcpnr[ircH'r renJroe]vrKocrrr, p - [no'r'Hocrr,. flrr onpegereuuocrr{ cJreAyer 3aAarb raKxe rr

, rpaHnqHlre ycJroBr{rr. Mrr 6y;Icru paccMarprrBars clryuaft, Korpa BHyrpeHHee rerrJroBbr-

Aenerne oTcy'rcrByer, T.e. Q = 0. CnaYala paccMoTpuu npocrefiurufi cnyvafi, KorAa
TeM[eparypa He 3ar]r{cnr or RpeMeHr,r t (craquoxapnuft pexuu)

l. C'rauuouaplrufi rcrurouoir pcxpu (xacruue crryuau)

flpw q =0, dtldr = 0 ypanueuue (l) ynpoulaetcr

&t tdt I &t &t
F.*;i*7@* D=o Q)

Ovc8r.r,quo, r] s1'or\r cJryrrag rtporlecc He 3arucr,IT ot csoficrs.Marepl{ana 3epKaJIa, [ocKonbKy
q, c, p Hc yrrac'r'nyrcr'. Hau6olce unTepecHbr Anf, [paKTr.rKu ABa cnyrrafl - nepruft - KorAa
aepxdro l.rlt{ceT Ha Tr,ursolt u lrqerofi floBepxHoc"rr [ocrosHHbre, Ho HepaBubre
Tet{ngpaTyplll rI /2' a pallIanLHLIX t{ a3I{MyTanLHbIX rPaA}IeHTOB HeT' t,e, dtldr = 0,
&tldP = o, tPtldtf = 0 u uropofi cny'raft, KorAa r.rMerorc, roJrLKo paA4anbHr,re qpaAlreuTbr,

r.e, dztldg2 = O;, dzlldz2 = 0. PaccrvrorpuM cHarrana nepruft cayvafi. Yparnenue (2)
rrpHHr{MaeT Br{A:

&tldzz = O. (3)

Peulexuc sroro ypaBHeHnfl :

t=Cfi*Cz. (4)

IrlHt,tttlt cJIoBaMtI, TeMneparypa BAonb ocl{ z 3epKaJIa MeHgercf lunefino, a I{3orepMbl,
oqeBt,rAno, rrJrocKecrrr, fiepnerlllrKynflpxble ocr z. Ilonarar, rITo na oAnofi floBepruIocrtr
sepKaJra (z = 0)'reMfleparypa t=lt, a na gpyrofi t= t2H o6ogxa'rur ronlqnxy eepxana I,

, ,' '. ' Haxolrrr-r. lrc (4),saxo.H pacnpc1cJreHlu reMfleparypLl B]ryTp]I 3epKaJIa
lrt '' : 

;b-1, i 'il=4+'42, 
I J ,l l,' ',',, ,, '. 

,'.,, ,,t ,, ,,. . 
,,,,,r , r. 

(,
' 'ili t, ! 

ri

Yunrr,rnar, rITo 3a(oH TeMneparypHoro pacu[peHl{g uMeer BI{A

z1= z + a.z (r - rr). (6)

rAe o, - xoecpc{rurpeur rnHeltnoro pacumpeHru Marepnana 3epKaJIa, [epelEIIIeM (5) r aqe
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^ (tz- tr) 
"Lz = a.T 22, (7)

rAc Az = zt - z - nplrpautcHne roJurlr.rHr,r 3gpKana xax $yHxtlttg z. flolHoe yBen[qeH[e
TOJIltUrHtrt 3CpKA.qa AZ1 ltO,'ty.ttttrt, IIptlHrlB z = /

Lz1= o.17, - ttr'' (8)

flocxo.lrxy C, llllco'r lloprJloK - l0-5 + 10-7, To I{3MeHeHneM ToJIuU{HLI 3ePKana s 6olr-
IuuHc',r'ltc cJryrtacB rtoxHo rrpgHc6pe(rL; Azt, oAHaKo, cJleAyer yrlurllBarb IIptr KoHcrpyu-

poBanlut onpatlt,r 3cpKana, c reNr qro6r,r 3cpKano rrpr I{3MeHeHI{I{ TeMrIeParypLI He oKa-

3aJrocl, 3axa'l'r,rr\r oilpaBorl a116o ttlteJlo 3HaqIITeJIbHLlfi SaaOp (ClegoratelbHo, HeKoIITPO-

nr.rpyer\to clrcltlaJlocb rrprr ua6"lrogcxuax). flosuerue oceBoro rpa[IIeHTa TeMlepaTypbl y
3epKana rrptruo;1rri'1'aKxe K HCpaBHol,repHoNry Ir3MeHeHIrro ero [I{aMe'Ipa, creAcrBleM rrero
gBJlflel'cl tr3NroHoHltc Kprilln3HLI 3epKaJIa. ,U,efictnurerlHo, ecJII{ cHaqaJla 3epKano I{MeJIo

B1.1A lr.rtocKolapil.rrrcrr,Horo JIr.rcKa, To rrocroflHHllfi TeM[epatypnrrfi rpaAI{eHT B ToJIIqe

cTeK,rta Br,t3orlcr ncKptrrrJreHfie AucKa u npeBpau{eHl,Ie ero B MeHI'ICK, ecnlI ct * 0. ECre-
cTBeHHO, I\ra't'Cpuan 3epKaJra lpeAnonaraeTcfl II3OTpOIHLIM (U3BeCTHO, qTO IIJIOXO OTOX-

xcHoc crcKJro, r>6la1arorr1ce 6orl,urrtt'rtt BHyTpeHHI,IMII HarIpflxeHlIflMH, He[PeAcKa3yeMo

rlrenrro'r crorc <p<>pr'ry). Ec.nrr 3epKano HMceT AI{aMeTp D u rolul,ury l, to npn pa3HocTH

Telrnoparyp A,l = tz- Il c'rpcnKa Kpt{urt3HLI Ar noayveHxoro ueHucxa Il]
Dzrt (9)6x= O AI.

Orcrola noJryrtacN{ rrH'repccHr,re npaKTurrecKlle BLIBoArI: nJlocKoe 3epKano (nanpuuep, ue-
Jrocral'Hoe 3cpKalro coJrHerlHoro 'rerecxona) rrepectaer 6lttt naocxltt'l u npuo6peraer Kp[I-

Br,r3Hy co cr.pc"'rxoi"r Ax, eclrr B ero roJrrr{e r.rMeerct pac[peAeneHlre reMrleparypbl, o[IIcbI'
BacNtoc (4). B o6ilterr cJryrtae, KorAa oceBoit rpa4uext reMrleparypbl B 3epKaJIe I{Meer
6oaec c.qoxnl,rir urry1, 3cpKaJlo raKxe npuo6petaer KpIIBI{3Hy, Ho ee crpenxa & yxe xe

6y1cr. ut,rpaxtrrr,crr (9). Ha npaKTxKe B 3epKanax Ha3eMHLIx coJIHeqHbIx reJIecKo[oB
pa3Hoc'tL 'l.clrnopal'yp Aoc'rlrraer l0oC, a [osBJIeHI{e KpLIBI{3HLI y qenocrarHblx 3ePKaJI

IlplutolU'r K IlortrJroHilK) act'ttr]ttal't{3Ma u ge$orycupoBKe, 3aTPyAHflrou{nx na6lrogerulr u

cHnxarclrlilx pa3polrrarclr{yro cuny TeJrecKo[a, ecJIII 3epKaJIa I{3TOTOBJIeHbI II3 CTeKJIa C

6oal,ttrrrr'r xoedxprrrllrcntolr pacurr.rpeHr.rfl. flosnlexue cTeKJIoBITAHLIx MareplranoB c ManLIM

xoec$cprrrlrrcHrorr pactnrrpeulrr (xuapr{eBoe creKJIo, cETaJIJIbI, cepBHT, IlepoAyp, ULE (aeru-
pouauHr,rr:l xnaprf) pc3Ko yryqruuJro reMlepaTypHble xapaKTepI{cTIrKIr 3epKan KaK coJI'
Hetlxr,rx, TaK rr 3te3/lHr,rx 1'eJrecKo[oB. flpounnrccrpl{pyeM cKa3aHHoe ta6l. 1, coc-

ranreHsol-"r no (9) ,t1ll xarr6olee yuorpe6rreJlbxllx Marepl{anoB AJII acrpo3epxal. (3a-

Merr.rl"r, rtro c'l'cKJro IlK5 n ta6aulle no cBoeMy roeQSrquermy pacrufipeHl{.fl norlrn coor-
Bercrsysr crcKny 316,. ur Koroporo H3roroBJIeHo ruIaBHoe 3epKarlo reJlecKola ETA (D =

= 6 lr)). I4g crexra JIK5 xllr 6lugxoro K HeMy [o ct Ao HeAaBHero BPeMeHIT tr3nf,ToBJIsJII{cL

3epKa,qa Ha3clrHLIX 'feJlecKonolr, KaK 3Be3AHbIx, TaK I{ coJIHerIH},Ix. B xactoguee BpeMfl

"re*au 
JLK5 H 316 nr,trecHrrorcfl KBapr{eBbIM creKJIoM I{ cETaJIJIoM COll5M.3a py6e-

xoM, xpoNre KBaprlcBoro cTeKJra, rroJry(rr{Jrl{ pac[PocTpaHeHl{e AJIfl 3epKaJI nerlrpoaannrrfi
KBapq ULE, qrr:allonoAo6xl,le Marepllanbl cepBrlr LI qepoAyp. a TaKxe 6epulnnfi u

alrcltunrtft. Metarru.IecKl.Ig 3epKana, flplrMellflBlrrlrgcrl co BPeMeH HltotoHa, 6rtln ycorep-

IrIeHcrBoB aHt,t Maxcytorr,r r'r I I ] u Jlopeqluot'1.
B r.a6n. I rpuncllcxr,r 3HarteHrrq crpeJrKLI KpI,IBLI3HLI Ax (t runxpor'lerpax), npno6pe'

raer*roi'l rrJrocKrrlrr 3epKanoNr rrprr rpagr.reHTe reM[eparyp Al glr 3epKan pa3nl{rlHoro Atra-

Merpa D nprr orHorrreHr.lr Arralvrerpa K ToJIIIdI{He D/1, pannoro 16 u 8. I4s ra6rrulsl oqe'

BrrlIHo, rt.ro cl.eKJro IIK5 (a rclt{ caMr,rM r{ [pyrlre creKJIa runa "nupexc") Hey[oBnerBo-

pr{TcJILHo pa6o'racr' llaxe IIpII lttaJloM AIIaMeTPe (0,5 r.,r) u pa3HocTI{ TeM[epaTyP A, = 0, I
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Ta6auqal
ficQopmaqna uocroro 3cpxaJra noAAoficrBtlcM ooenom rPspreurs rtt rrcPsryPbl

(r rum<pouerpax)

D,U A,=
o

0, 1

0,o5 lo 5o 100 0,ol 0,05 lo 50 100 Dl

0J

1,0

2,0

3,0

4'0

6,0

8,0

0,5

1,0

2,0

3,0

4,0

6,0

8,0

05

1,0

2p

3,0

4,0

6,0

8,0

')

a = 0,0000032, creKno JIK5, rrpeKc

0,32 1,60 3,20 16,00 32,N
0,16 0,80 1,60 8,@ 16,00
0,64 3,20 6,40 32,@ 64,00
0,32 1,60 3,20 16,00 32,W
1,28 6,40 12,80 64,W 128,00

0,64 3,20 6,40 32,W 64,00

1,92 9,60 t9,20 96,m 192,00

0,96 4,80 9,60 48,00 96,00
2,56 12,80 25,60 128,60 255,00
|,28 6,40 12,80 64,@ 128,00

3,84 t9,20 38,40 192,00 384,00
t,92 9,60 t9,20 96,00 192,00

5,12 25,60 51,20 256,00 512,00

2,56 12,80 25,60 128,00 256,00

a = 0,0000001, curann COI l5M

0,01 0,05 .0,10 0,50 1,00

0,00 0,02 0,05 0,25 0,50
0,02 0,10 0,20 1,oo 2,00
0,0r 0,05 0,r0 0,50 l,00
0,04 0,20 0,40 2,00 4,00
0,02 0,10 0,20 1,00 2,00
0,06 0,30 0,60 3,00 6,00
0,03 0,15 0,30 I,50 3,00
0,08 0,40 0,80 4,00 8,00
0,04 0,20 0,40 2p0 4,00
0,12 060 t,20 6,00 12,00

0,06 0,30 0,60 3,00 6,00
0,r 6 0,80 I ,50 8,00 l6,m
0,08 0,40 0,80 4,00 8,00

o = 0,00001 I l, 6epuaanfi

r,t1 5,55 ll,r0 55,s0 1n,00
0,55 2,77 5,55 27,75 55,50
2,22, lt,l0 22,20 llt,00 222,00
I ,l l 5,55 l I ,10 55,50 1l r,00
4,44 22,20 44,N 222pO 444,00

2,22 r l,l0 22,20 ttt,00 222,00
6,66 33,30 66,60 333,00 666,00

3,33 16,65 33,30 166,50 333,00
8,88 44,40 88,80 ,144,00 888,00
4,44 22,20 44,40 222,00 444,00

13,32 66,60 133,20 666,00 1332,0

6,66 33,30 66,60 333,00 666,00
17,76 88,80 177,60 888,00 1776,0

8,88 44,40 88,80 444,00 888,00

q = 00000004, creK,ro KBapqeBoe

0,04 0,20 0,40
0,02 0,10 0,20
0,08 0,40 0,80

0,M 020 0,40

0,16 0,80 1,60
0,08 0,40 0,80
0,24 1,20 2,40

0,r2 0,60, 1,20

0,32 1,60 3,20
0,16 0,80 1,60

0,48 2,40 4,80
0,24 1,20 2,40
0,64 3,20 6,40
0,32 1,60 3,20

o = 0,00000002, ULE

a = 0,00002550, arrouxngfi

2,55 12,75 25,50 t27 50 255,00

I ,27 5 ,37 12,15 63 ,7 5 r27 ,50
5,r0 25,50 51,00 25s,00 510,00
2,55 12,75 25,50 127,50 255,00
10,20 51,00 102,00 510,00 1020,00

5,10 25,50 51,00 255,00 510,00
15,30 76,50 153,00 765,00 1530,00

7,65 38,25 76,50 38250 765,00

20,40 102,00 204,00 1020,00 2040,00
10,20 51,00 102,00 510,00 1020,00

30,60 153,00 306,00 1530,00 3060,00
15,30 76,50 153,00 765,00 1530,00

40,80 204,00 408,00 2040,00 4080,00
20,N 102,00 204,00 1020,00 2040,00

2,W 4,00
1,00 2,N
4,00 8,00

z,ffi 4,00

8,00 16,00
4,00 8,m
12,00 24,00

5,00 12,00
16,00 32,00
8,00 16,00
24,00 48,00
12,00 24,oo

32,00 64,00
16,00 32,00

0,00 0,01 0,02 0,10 0,20
0,00 0,00 0,01 0,05 0,10
0,00 0,02 0,04 0,20 0,40

0,00 0,01 0,02 0,10 0,20
0,01 0,04 0,08 0,40 0,80
0,00 0,02 0,04 0,20 0,,t0
0,01 0,06 0,t2 0,60 t,20
0,01 0,03 0,06 0,30 0,60
0,02 0,08 0,16 0,80 1,60

0,01 0,04 0,08 0,40 0,80
0,02 0,t2 0,24 t,20 2,40
0,01 0,06 0,12 0,60 1,20

0,03 0,16 0,32 1,60 3,20
0,02 0,08 0,16 0,80 1,60

t6
8

16

8

l6
8

l6
8

t6
8

L6

8

16

I

t6
8

t6
I
L6

8

16

8

16

8

t6
8

16

8

l6
8

l6
8

l6
8

l6
8

l6
8

l6
8

l6
8
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(relt nc NrcHoo sa lty6cxot't scrl npoeKTLI co3AaHLIg reJlecKo[a co cTUoIIIHLIM ToHKEM

3epKaJroNr lllraNrc'rporI 8 u trg crexla "[upeKc" - ge$erru ero $urypu u cMeII{eHu.[ $oxyca
6ygyr xoppcKrrrponal'r,cJr 6laroqapx aKTEBHoMy yflpaBneHl{rc oJIeMeH'raMII parrpyaxu).
Ecalr npunntr, JIna Ax o6t l.It{LIfi gll eepxan AorycK },/8 ([pE ], = 0,555 uxu ero 6yget
Ax < 0,07 lrxlr), ro ln .ra6auquurcHo, qro KBapr{eBoe creKJIo Moxer BcuoJlr,3oBarlc{ AJUI

3epKaJr ArraMetpoM oKoJIo 1 r't npr.r A, -0,1", a npr A/ = 1" H srIlue oHo Henpuro,qHo Aa:rKe

AJrrr rlraJrr,Ix 3cpKaJI IIIIalt{eTpoM nopsAKa 0,5 t'1. EcrE s geficruutelrHocrtr KBapI{eBoe

CTeKJIO [pr{N{CHrreTCrI B Ha3eN{HLIX TeJIeCKOIIaX, KaK COJIHeTTHbIX, TaK E 3Be3AHLIX, TO JII{Irrb

6naro,qapr roMy, rrro arlroccpepuue fioMexr u moxofi MI{KpoKnIIMar 6aruru rendcKofla He

no3BoJrrrroT Irr,rflBltrl reltlnepaTypHrul eQ$exT 3epKan. VIs ta6r,u:1l.,l cnegyeT TaIoKe' qTo

oreqecrBeHHr,rrlt crexaoxplrcraJrJruqecK[fi Marep[an cI{TaJIJI CO115M cBrsercrl nyq[IuM E3

HMeroulllxcfl ercrlcc.uleHHr,rx lylareplranon. Srot MarepI{aJI [o3BoJlger ltplrMerulTb 3epKana

loprl{Ka 2 lr lrrarterpoM npl{ Al =0,1"; a flpa MeHLIUIIX AIIaMeTpax (D = 0,5 r-l) gonycul'l
rpa1rrcH'r A/ = l'.3apy6exHue aHaJlorr crIraJIJIa COll5M cepBur I'I qepoAyp npu6lu-
3[TeJrLHo 3xt]uBaJlcHl'HLI ct{'fanny nplr o6uvul,Ix TeMnepaTypax -60 + +60oC, Ho rlpe-
Bocxola,r cro rrpl 6olee ut,tcoxl{x It HI{3KIIx TeMfleparypax. Ha[puMep, cepBIIT ECl.L4.202
Moxcr rpulroHm'r,cl B IIIIana3oHe reM[eparyp -200 + +300oC, nocKonbKy y Hero

-2,10-1 <o<1.10-7u3't'oN{r{H'repr}aJrereMfleparyp.,[rrorevecrBeHrtorocI.rraJIJIa
COI l5M rrcpnofi xa.rcroptln -1,5 . 10-7 < 0 < +1,5 ' 10-7 r r4HrepBane rer'aueparyp -60 +
+60oCl 1ln u,ropoir tt rpct'lel:t KaTeropl{Il 3TL{ npeAenll cocTaBJlfrot t 2,5 ' 10-7
coorrlc'r'c1'uclrHo /lJrrr 3Toro xe r,lHTepuaJra reMleparyp [3]. BHe orllx [peAeJIoB cL AJITI

cnraJr.qa CO I l5M 6l,rcrpo past'cr c yBerurleHuelyr reltlrleparypr,l [3, c. 67l].
Ilepcirlcr,r l'cncpr, x op6rrra,lrHr,rM TeJrecKorrau. Onltr [pI{MeHeHITJI clrranJloBblx 3epKaJI

)Ir{aMcl.poltr 270-250 r{Nt B coJrHerrHoM KocMr{rIecKoM TertecKo[e OCT-1 [oKa3aJI, tITo npu
ua6lxl,rlenturx 1'clrrrcpa'typa 3cpKan 6uctpo Bo3pacTaeT, AocTIIra, -80oC (uavalruax / =
= l5oC) nocno J(Byx .racor! ua6.'trogeulrrt [5], Pac.rerlr rIoKa3aJII{, qro [pollorxeuue ua6lro-
gegrrrl npnBc;ro 6l,r x lraxorN{aJ.rr,HoN{y HarpeBy 3epKaJI go -192oC. flpu eronl cJleAyer

IrN{erIJ B BItlly, .r'to Ha6,qxt[eHnq [poBoAr.IJII{cb c BLIHyXAeHHbIMLI [epepLIBaMIr r[p[I 3axoAe

craHrlrlr B TcHr, 3elrltr. flo-nngru,touy, xa6rrcgeHur Conuqa Ha BLIcoKEx op6urax, rge

Bo3MoxHr,r rrrrororracorrr,re gKcrro3r{rluu 6es flepepblBoB, npuBeAyr x eule 6olrul{M TeMle-

parypal"r crrraJrnoBr,rx 3epKan lr r{x reMneparypHLlM ge$opr'.raqruu. B renecxoue OCT'1 ue

flpoBollrrJrocr, crcr[nanr,HLrx r{ccJreAouanrtrl pa3peuarcqeft cgrbl u ee AerpaAalltru lroA

BJrr{flHt{err rpa/lrrcH'roB 't'cMtrcpa'ryp B 3epKaJIax; K ToMy xe ouru6xa [3roToBJIeHI{q orITUKlI

o6yclon.lltnaJla IITITI{o paccerHllr{ [oprIIIKa 3", noerouy ua6lroqatelb He Mor 3aMeTI'ITL

Ao[oJrHrrrcJrr,Horo yxy/lrrrcHrrrr rrJroxoro r.r3HarraJllHoro I.I3o6paxeHIrJI (OCT-1 6un cnext-
panr,Hr,rl,r nprr6oporr, rlo3Touy or rrr.rrarouleft onruxu ue rpe6onalocr nrrcoxofi pa3pelua-
rou1eft crur,r). Cn.r.a.'rr COll5M c ycrrexoM 6ua npuueueH B KocMIrrIecKoM 3Be3AHoM

TgJrecKotle "Ctutxa" (r.latluoe 3epKano IIMeeT D = 800 MM, I - 70 ur'1, nrOplrvUoe D =
= 260 r,tr, / = 20 r,tlr, crc'roNra Pu.ru-Kperlexa). B groM TeJIecKo[e He xa6.nrogalocl TeM-

neparypHr,tx paccpoxycrrpouox (Ha renecKorre [poBoAIrJII.IcL cfleK'I'panbnble Ha6JlroAeuru);

Bnpo(teM, crrct(1ir,'tr,Hr,tx trccJlcAonaHtrtt xaqectna uro6paxeHul, co3AaBaeMofo reJIecKoIIoM

Il KocNrocc, r.tc lporlo/lrrnocr,. C 6olt uulr yclexoM cIrrarJIoBLIe 3epKiula 6ltlll nptlltelleHll B

Ha3oltHLrx co"rlHCrtHblX t'c.rlecKoflax ECT-l w BC"T-Z, ycTaHoBneHHbIx B Kpuucxofi
acrpocltrslr.recroir oClcepllaroprrrr. Hart6onr,rutdt AIraMerp rlrlocKoro qenocrarHoro 3ePKana

(.rerecxolr ECTI) D = 1,2 lrr u / = 0,12 r.a. Brnqulre reMneparypbl Ha KaYecrBo oTITHKIT B

s.rulx 1,e.qccKoilax He3aNrc'tHo; Bo3NIoxHo, oHo 3aN{acKllpoBaHo Typ6yneHI{I{eIl Bo3Ayxa B

o,r.xpr,rr.oir C>arrlrrc.r'c.rrocKolra, cr.r-{t,Ho culrxaroulefi ero pa3peluarou,ry}o cuny. 3aMeruM, rrro

rpIlNreHerilre cn'l'a.q,ra B Karrcc'l'Ire MarepIIaJIa AnrI acTPo3epxal 6ulo npeAnox<eHo aBTopoM

u 196(r r., Kor^a rnr 6r,rrlr n3ro'roBreHr,r rtepBlle 3epKaJIa LI3 cIrraJIJIa COl56. B gall-
seiltrcr.r 111 Halrroit lrHr.rrlrla'nrBc rr noA KoHTpo.IIeM aBTopa 6ualt ugrotoBJIeHLI cETaJIJIoBLIe

3epKa.qa Bccx )ll,IIrrcyrroNrlnyrt,Ix reJIecKonoB, rreM 6LIJIa AoKa3aHa [epcneKTI{BHocrl groro

rlrareprrarit KaK /(,.r,t Ha3crlrrl,tx, TaK H ArIfi KocMIIqecKI{x TeJIecKollon (era pa6ora 6r,tla
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BLr[onHeHa B MacrepcKux KpAO). Bornpaula.xcr x ta6.r. l, BEgm{, qro Marepxal ULE
flBJrgeTcfl HaI{nyrIItIIIlt1 lto ltaJlosr'u 0; IIMeHHo }I3 Herc 6uao ugroroBJIeHO fnaBHoe 3ePKUUIO

D = 2,4 Nr Kocl{uqccKoro reJrecKo[a I{M. Xa66aa. K coxaaexEK,, oror reJlecKorl He trMeer
rrrcoxoii pa3peruarorqeit cunu BcJreAcrBEe AocaAuofi otuu6xu, gouyqexxoft nptr KoHTpone
rJraBHoro 3cpKaJra npn ero r.r3roroBJreHr{u. Merarru.recKtre 3epKara (ur HD( MbI paccMor-
peJrr,r B ra6-'r, 1 3epKaJra rrr 6eprralus n aJrroMrrHrrf, KaK uau6onee yuo'rpe6utelrHsle)
BECI,}I{A IIYBC'I'BIITCJII,HI,I K TCNIIIEPATYPHI,IM TPAAUEHTAM, VTO O6YCIOBJIEHO trX BLICOKEM

xoe<fcptrqueHTo[{ pacuupeHrrfl o. OAxaxo gror HeAocraroK MeTaJIJIoB KoM[eHcrpyercs u:(

nucoxoir reMnoparypoflpoBoAHocrr,rc q = d2, a gru 6epurruI xapaKTepeH s 6orsluofi
MoAynr, IOHra [, xapaK'rcpu3yrorqufi xecrKocrb Mareplrana. Corlacno Maxcytony IU xa-
rrecrBo ltrarcp[a.{a IIJrrr 3epKana xapaKTeprr3yrot xossQuql{eHToM

\t = tiqlu.
Eclu rrprrrn'r'rr l./ = Va lnr rtnpeKca, To AJrf, IIc[onL3oBaHHLIx B ra6n, 1 MareptraJloB no-
nyrruM ta6r. 2 [2],

Taxlta o6parolr, 6cplrlllrir oKa3r,rBaercrl nyque cHTaJrJra, a arrouuuuft nyqrue KBap-
qeBoro c'reKJra. Telr xe McHee cJregyer lrMerb B Br.{Ay, qro MeraJIJItrtIecKI,Ie 3epKana He-
xeJIaTcJILHO [PttN{eHfTL TaN{, r;1e BO3MOXeH HenOCTOTIHHLIfi UOTOX TeIUIa, COSgarOqrd nOr-
MoxHocrr, rroflnlreHrr IrcHfllou{erocfl rpagr.IeHTa reMlteparypbl B 3epKaJIe. flpuuepou uo-
ryr cnyxr.rlL ycJroBnr pa6orrr yfloMrnyroro Br,rrIJe reJlecKona OCTI, TeJIecKo[a ru. Xa6-
6la rl r.II.

Brrpaxcxrre (9) npur'renr,rMo rr K ueHucxoo6pa3HllM 3epKaJIaM, nogo6Huu 3epKany
TeJrccKola ETA Arrarrerporr 6 lr, a raKxe K 3epKaJIaM IulocKo-BorHyrofi $opuu rrptr yc-
JroBrrn, rrro r\roxHo npcuc6pe,rl opeaxoft nporut6a 3epKaJIa.x lro cpaBHeHlrro c ero ronlqu-
Hoft, .1'1q o6r,rqrro BcerAa rrNreer Mecro Arq 3epKaJI 6orrurRx reJlecKoloB. I{sMeHeHue

Soxycxoro pacc'rorrHnfl 3cpKana AF clqgaHo c r{3MeuenrleM ero qpenxu xpunurnr,r Ax

$opr"rynorl []
D2

AF - 
-Lx.Lbx'

flolctarrrrn (9) ri (10), Irorry(rnNr

2l;2cr
LF -- , Lt.

Lf = -'#rhro,,

(10)

(1 l)

Taxr.rr"r o6pa:orr, rrpr.r npoenx pauxrrx ycnoBl.Irx reMneparypHax geQorycrpoBKa Af cruIr-
Hee orrtyrrlaerc, r, 'r'oHKrrx 3epKaJrax, B relecxonax, I{Merou{ux ABa HenJIocKIIx 3epK:ula
(relecxonax urrror KaccerpeHa r{ Iperopn) r{3MeneHr{e Qoryca rJIaBHono 3epKana BbI3oBer
clvrcrrlcHuc cpoxyca A/ uceh clrcreMr,r Ha Berr.rrr[Hy, [po[opqlroHanbHylo KBaApary yBentr-
rreHurr y Ha rrropllrHor{ 3cpKa.re. Ho nocxorbK} } = A7lA"*r, To cMeIrIeHI{e A/ Soxyca
TeJrocKorra lr3 ,lByx 3epKan orrpellermcq BLIpaxeHIIeM

(12)

At = Dllr, A"*u = Dlf ', ile f ' - 3KBuBaJreHTHoe Qoxycuoe paccrogHue reJlecKona. 3aueruu,
c'ro M uttu Af He oKaxyr 3aMerHoro Btusrr.fl Ha KaqecrBo nao6paxexru B TeJIecKo[e,

€c,nr{ r!r,r3BoHHaq s'rorl 1c$oxycuponxofi norHosat a6eppa4tra 6yger MeHLIue gorrycxa Pe-
.nes, Coorncrc'r'Byrou(r{e AaHHLIe [pL{BeAeHbI s [2] s suAe, ta6rsII6I, Koropyrc Mbr Boc-
rlporr3Bo/lror.
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Ta6,auua2
"3 16" IrK5,

IJrncrc
Crcx,'ro

Krlapttcnoe

Csraa.n

coll5M
ULE Bepnaard Aruovrmrfi

v^yn I 14,6 70 246 121 22



Ta6auqa3
.[onycnuuuc nerpoxyorporxr A/ (n uu)

Arrx pa3ur,rx ortroclrrcJrLrlbrx orucpcrufi A ltJ'rco(onoBt
no Pe,ncto (1" = 0,555 umr)

A 1:1 1 :1,5 l:2 1:3 l:5 l:7 1:10 l:15

4/, ntrr, 0,002 0,005 0,009 0,02 0,055 0,1 08 0,22 0,5

Pereft noKasiul, cro AorrycrrMa AeQoKycupoBKa

Af <47u(f'lD1z,

Hcnolrsyr (12) u (13) Itnu (ll), r'loxuo Hafiru AorycrllMoe 3Harlegtre rpaAtregra Af, upr
KoTopolvl KaqecTRo I{3o6paxeHl{rl 3aMerHo He cTpaAaeT (ra6l.4).

Bupaxexue (12) nolyveHo B flpefl[onoxeHrrr{, lITo BTopI{qHoe 3epKano He BHoctrT TeM-

leparypHl>rx r.rcKaxeHgii (.rro lerxo ocyUecrBI.IMo Ha rIpaKTI{Ke - MaJIbIe pa3MepLI u

ToJIuI[Ha BTopt{rtHoro 3epKa,rla [oMoratoT [o[[epxI{BaTL ero TeMnepaTypy [ocTosHHoltr)'

Teuneparypxi,ttlt ncxaxLuullttt Tpy6LI reJlecKora B (10), (11) u (12) raKxe npeHe6peraeM'

3ar.aerilr"r,-.lro d)r{3t,r,recKnri cMr,rcn reMrreparypuoro I{cKpItBJIeHI{fl AI{cKa rIoA AeIlc"rBI'IeM

oce3oro rpa,UIeHTa TclvrrrepaTypLl cBoAI{TcrI K ToMy, qTo KaxAbIfi cJIoiI AIrcKa I.rMeeT cBolo

TeMlcpa,l'ypy, cJrcAoBaTe,rILHo, I{ cBoil ALIaMeTp [ocJIe PacrullpeHl{Il, a [ocKoJIbKy TeM[e-

paTypa NroHo'r.oHHo }toHrtcTcfl oT cJIOg K CJIOTO, TO I{ AI{aMeTpbI cloeB MoHoTOHHO I{3M9-

Hgrorcrr; gro rrptlrollrrr K n3rr,r6aHr{ro AIlcKa. Paccuorpnlt raK)Ke I'I Apyroll qacrHbul cny-
rrari - Koryla B 3epKane 14rt{e,er Mecro pagITaJILHLIII TPaAI.IeHT TeMrIeparypbl. Pear},Hoe

3epKano, KaK npatlttrlo, c o't'Bcpc'tueM B IIeHTpe. Kpar 3epKana Ha rIepu+epuu V B6IIW3I4

orBepcl.IrJr r(oH'raxrHpyrol c MeraJlJrlrrrecKoll ofipaBofl, Koro_pafl Moxer I'Irparb poJIL TeIr-

Jroaoro pa^yaropa, oxJrax1a, r4ntr HarpeBas,Kpafl 3epKaJIa. Oqeuuu xapaKTep I'IcKaxeHI'tft

3epKa,ra lolt D-rrltfHr.reN{ g'I'Itx edt$exron. I4elecrxo, qTo B Ha3eMHLIx TeJIecKoIIax

Ha6flroJtae'tcrl TaK Ha3LIBacl"ILIIl eS$err KPa{' BLI3LIBaIoU{I{II yxyAIueHI'Ie KaqecTBa

H3o6paxoHrlrt It3-3a [ed)opN{aIIIffi xpienrtx 3oH 3epKaJIa Il]. BolruoxHo' qro eToT 3++eKT

6ylei nporn nflTbctr r{ B KocMr{(recKoM TeJIecKo[e. EorLUy]o poJlb Irrpaer eQQext Kpa[ lI
nprl o6pa6oTKe oIITIIKLI Ha cTaHKe. flpegno.noxrM, qTo paclpegeJleul{e TeMlepaTypr'I

3epKana ecTL TonLKo Syxxrlur pa[lTyca r 3oHLI 3epKaJIa (T.e. paccTosHre ToqKI'I oT ocE Z)'

3epxalo [o-ilpexHeMy 6yleM crr[Tarb [JIocKolapaJIneJIbHLIM AI{cKoM. flplt erou,
oqeBI{AHo, rr3orepMr,r 6yIyT coocHr,rMr{ KpyroBLIMIr qITJII{HApuqecKEMI'r noBepxHocrsMH.

Paglryc oTBepcr;fl o ,ep*ure o6ogna.ulM 11, noJl![uaMeTp 3epKaJtt 12= DlZ, llycrs
reMflepaTypa Ha HapyxHolt q[nrH[Pl'IqecKoft floBepxHocru 3epKaJIa 12, Ha cTeHK&X

r{[rr.rHl(prrrscKoro or;epcr1{fl 11 . Ypar6exne (2) tptt dtldr = O, dztldgz = O, &tldzz = 0

rrpr.rHr.r}raeT BLII

&t tdt
dr2- r dr- "'

gro o6r,rxnoBeHHoe gr$Qepexqr{aJrbHoe ypaBHeHlre nerKo peruurr. aHarurfirrecK[. Aeficr-
BI{TeJILHo, o6o3Ha'IUB dtldr = L' rIoJIyrII{M

duldr+ulr=0.

Pcurerttc sroro ypaBHeHlrq

dtur=Tr=Lt,

oTKyAa

t=Ctlnr+Cz.
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Ta 6l u q a4

.(orrycrrorure rpaAlretrrll TeMncparypu &

0,5

1,0

2,0

3,0

4,0

6,0

8,0

0,"0219

0,0437

0,0r09
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3ro ultpaxcuuo ollpc,qcnrcr pacrpcAeJleHrle reltrleparyprr rax Synr4lrc paArryca r 3oHr,r

3epKana. O,tr:ttttl1t-to, iloJI B,qlrrlHucl"r 3Toro paALIanLHoro tpaALIeHTa npousofiper I{3r{eHeHI{e
A/ tolrtlltut,t 3cpKa.qa Ilo cpallucHuro c n3orcpMuqecKuM ero cocrosHr{eu. flogcranlrn n (6)
z = l,r^e / - ttcpuouatlil.rttrH&n 'l'oJIruuHa 3epKaJIa rr [oAcrar]r,rB t ur (17), [oryi{uM u3Me-

YqH'rt,r nall r[)a]t u(tH Llc yc.rroB nrr, HaxoAItNt

lt-|, t"-t,c, = iif,i cz = tt - frfi tnr1.

llo,qcranttrt s'rrr 3Ha(rcHtrx u (16), Hairgerr

l. - l, r
, = Ir + :---;-----: ln -.' ln(r2lr) t1

Hcllrc 'r'o.rrrtrrrr,r A/ 3crpKa-ra xax {ryHxrltll r:

Ll = o.l(1, - l,) ln l/ ln 2 
= N,.

f1 f1

a,t = tz-,, . l hr (? 
A/lrir/r,).

(17)

(18)

O'tx-q<rscnttc ttpo(rrr,nu norlcpxuoc'rrr 3epKara or ucxo;1uofi, orreBrrAHo, 6yAer panxo LllZ, a
ero BorHorlalr 'rcrrrcpal'ypual a6eppaqnr N, = A/. I,lalrosrpupyeM (18) ra6l. 5, n xotopofi
AaHLI 3HarrcHttu N, ra KpaK) 3gpKaJIa A"rrq pa3nrtqHLIx rpaArreHToB TeMleparypu A/ = t2- lt
Ir 3epKan'r'o.rnr(nHr,r /; N, 1anr,r rJ Lrr{KpoMerpax. ,[,aa crrraJrJra CO115M M[,r rrpllncril o, =
= 2 . lO-7/rpall xax Hau6o.'tcc yno'rpe6r{rerrr,Hoe. I4l (18) nerKo Harirrlr raKxe Aorrycrr{Myro
pa3HocTL 'l'ct'flropa'r'yp lz - tr, rlH9lrlHero r{ BHyTpeHHero KpaeB 3ePKaJra, npr.rHr{Maq, qTo

N1<N4, r1c )' - /1.'lllHa Bo.rtHLI cBera:

(le)

rlltcrenuoc IrccJlc/lorlaHlro ( I 9) rroxararo, qto paArranr,HLlfi rpaAr.reHT TeMleparypbl o6rr.rxo
Br,r3r,rBacT LrcHr,rrryro IIoprry rr3o6paxeHr,rJr, HexeJrH paBHr,rft eMy oceBoir lpaArreHT. oguaxo
cIsllye'l' tlllc'l'l> B lllr)ty, tl'l'o ;tc$oxyclrpoBKa, BLI3BaHHas oceBbIM rpaAHeHToM, MoxeT 6LITb
IrcllparlncHa nptt ua6.rro11cHl.rrx nepelt{eu{eHue}yf cBerolpl{eMHr.rKa LInIr BTop[llHoro 3epKaJIa,
B To Bperrl KaK "3arla.q Kpafl" lr aHarorurrHlre ucKaxeHu.g Qopr'rrr [oBepxxocrr{ 3epKana,
Br,r3BallHr)tc paAHa"lr)Ht>lrtt rpaAucHTottr, He ltloryT 6ttrr ucnpauleHbl (ecJIII He [pu6er'aTl K
"arrlr utu>ir ott'r't r xc").

Pasylrcc'r'crr, Ha npaK'nrKg, IIo-BLr1lrNrotvry, 6yger IrMerL Iuecro coBMecrHoe BJIr{J{HIre KaK
ocoBono, TaK n pa/tua-qr,Horo rpalrrcH'rou reN{rreparypbr. ,(aa uoyveHug [oAo6HbIx cnyr{aeB
r{cJrccoo6pa3Ho r}3rn'r, rracl'nr,rc pcrrrcHr.rq ypaBHeHHJr (2), yvurura}oque o6a rpaAI{eHTa

t=e+bz+clnr, (2O)

t - (a + bz)(A + Blnr), (21)

r1c a, b,ul, IJ - rroc'r'orHHbrc. Br,rpaxeHue (20) noryueuo cJIoxeH[eM [pI,IBeAeHHbIx Br,IIue

peruexrui, (21) - rx ncpelrHoxoructr, Ilo-npexuelty npeAnoJlarae"rcfl, tro &tldgz =0,
dtldx = 0. floclouHxl";.e a, h,21, B noryvaeM r{3 rpanr.rrrxbrx ycroBlrft (r.e. r{3BecrHoft TeM-

leparypr,r l Br,r6paHHr,rx rotrKax :epxara), KaK gro 6Luo nrtuolxeHo BbIIue. Huxe 6yAyt
paccMot'pcHr,r 6olce cJroxHr,le perrreHlr! ypaluexxrl Qypre KaK AJII cral{IroHapHoro, TaK Ir

Ans Hcctar{troH apHoro cJryrracB.
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Craqlrouapurtfi reuneparypurrfi pexuM TotrKoro 3epK&ra

flpexe6pexeM Tonu1uxolt aeprala, r.e. 6ygeu crlurarb ero roHKEM, tr coorBercrBeHxo
&tldzz = 0. 3to [peAnoJroxeHr{e o[paBAaHo BBuAy roro, qro Ha rIpaKTtrKe Bce qau{e

npuMeHflIor roHKr{e 3epKaJra, KaK AJrf rx o6rerqeruls, TaK tr Ans ocyqec'TBJIeHIIt ux Ae-

$opr,llrponanr{rr c rdeJrr,ro KoppeKrlr{u KarrecrBa uao6paxeHur. flpegnolo)KtrM TaIoKe, qro
TeMnepaTypUt tf.t pexru He 3aBHcI{T oT BpeMeHII , r.e. dt/dl = 0. TorAa ypanueuue (2)

rpnMer nrl (repxano - Kpyr pagryca R):

^&t dt &trfr*r7r+7p=o. (22)

Eyleru HcKarL $yHxqurc t(r, 9), IIpEHtrMaIoqyx> Ha KPaIo 3ePKaJIa r = R nauepe[ 3a-

laHrbre 3narrenr{s, T.e. Il3BecrHyro Qynxqurc flonspuoro yrna /(9). tlpuuenu]r MeroA

Oypre [4] n 6yger'l rlcKarb peIUeHI{e B BI{Ae

r = x(rp)ol(r). Q3)

floAcrasnn sro s (22), nonyqrM

4o_ 
-,|*<)i,*a__ 

,.,
Iot=--.61-K"

rye l& - rrporrs Bonbnar nocroflHHas. Taxnu o6pasou, [olytlaeM Asa o6rrxnorenHrrx gu$-

Qepenqnar rHLIx ypauueHllt

r"(9)+ kzx(<P)=9,

r2o"(r) + rro'(r) -,t2to(r) = 0,

PenreHue nepBoro ypaBHeHrul

x(g)=Acostg+Bsintg,

t$eA,B-nocrorrHnble.
Peruertfie BToporo ypaBHeHLLr rerxo uafiru, ecJII'I nplrxsrr to(r) = rt; uoAcraBI'IB 3To B

ypaBHeH[re, Haiilelt

m2=kl,uwtm=tk.

flostot'ly o6n1ce pcueHlle IIN{eer BI{A

to(r)=Cgk+Dg-k,

rge Cl lr D1 - Ilosrorll{HLIe,
Ilogcranlur Hat:l,qcnut,te pcuIeHHrI r(9) I{ co(r) n (23), [orytrl'IM

ueuus (22):

Q4)

Qs)

(26)

Q7)

rracrHoe perueHr{e ypaB-

1= (/costtp + /lsin,tg)(C1* + Dy+).

3auernu, r{To oKa3aJIocL [oreprIHHLIM rlacrHoe peuIeHI'Ie, Koropoe noryqaercg u3

x"(9) = o,

rza',(r)+rcD,(r)=0.

3ro Aaer peulexltrl

r(9)=Ctr+Fr9,
o(r)=11 +61lnr,

rfig 01; 0r, Yr,6t - [ocTosHHLIe.

11. I,[gsecr]r, KAO, tor'r 87

(28)

(24) a

tl

(2e)

(30)
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Haclxrre perueHrrrr (29), (30) HarroMrrnaror r.r3yqeHHble Bblrue qacrHble perreHlrrl AnrI oce-
Boro E pa1rraJrr,Horo rpaAr.reHToB reMneparypu. 3ru pelxeHll.fl Aaror elrle oAHo qacrHoe

perxeHrre /e lpaBHeHI,IJI Qypt'e (22):

/6 = (o,1 + Frg)(tr + 6rlnr). (31)

flla onpegereHlrf, flocroflHnblx o, F, Y,6 nocrarouno 3Harb 3uaqpxuc reMrreparyPrl B

rleTbrpex roqKax, HarrprrMep, Ha Kparc 3epKana (rpanuwmle ycnorur). oragugaetcr, qro
perueHtre lrMser crubrcJr roJrbKo rrplr p = 0 (r.e. gro u3yrreHHrrft uauu uyvaft panuhlr-
Horo rpaAuenra). Onpegereuue rrocrorrrublx B peluexus, (28) 3HaqEreJIbHo cJloxHee.
O.res[AHo, u (28) nepmdt MHoxrrreJrb B cxo6xax, sanucrqrfi or 9, [onxen 6rrtr
lep[o[rrqocxoit $yHxr1ueft or g c [epuoAoM 2rs, T.e.,t uoxer rIpEHEMarb roJIBKo IIeJIBIe

3HarleHt.tfl

k = !1, !2, !3, ,.,, ltt, ...

3altetnlt, rITo KaK noJloxr.rrerbHlle, TaK I{ ol"pul{areJlLHblp 3HageHIIfi & uproogrr K oAHo}fy

II ToIry xe pc3ynlTaTy, nogToily AocTaTOqHo paccMOIpeTL ToJIEKo IIenBIe IIoJIOXETeJIEHBIe

3HarIeHr.Ig & = n (rax Ho3l>ulooMrlo xapaKTeplrcr[qecKue'Iucra gaAa'Iu).

Tarrlr o6pasou, rtonyqaeM tlacrr{Lle pelueH}rg

l, (r, g) = (Ancosz{p + Brsinng)(C nrn + Dnrn), n = 1,2,3.,.,

rAe flocrogxHrrle /2, Bn uoryr 6rrtr, pasnuuHLIM[I ltpu pa3JluyHbrx 3HaqeHIIrx n. 3auetnu,
rITo peuleHre IIMeeT oco6eHnocrb rlpu r = 0, , = oo, qTo [poTI{BopeqIIT orIbITy, no3ToMy

cne[yer nprrHrrrr, Dn = 0. O6oguaqag An= ArCn, Bn= BnCn u cyMMl'Ipyf, rro BceM r'
[oJIyrIIIM, [pI{coelI{HIIB Clofla I{ TpIIBIIaJIbHoe peuleHl{e I = AO = CoSl,

r(r,g)=eo+ i.(e,cosng+B,sinzg)r". ez)n=l

flocrosrHr,re An, Bnuo>xtto Nailrlr no 3aIIaHHoMy nPeAenLHoMy ycnoBmo

t(r,q)1,=n = f @\

3to rrprnolllrr K BLIpaxcHIIIo

/(q)= an + !(e^ cosrq + B^ sinzg)R'.
n=l 

uJ"rY T Pr Drrr,Y'/ur ' (33)

CparHrrnan 3To ur,rpaxenue c H3ueetHLIM pa3JIoxeHIreM $yxxquu u pxg @ypre [4], xa-
xoAI{M,.rro xoecp{ur{reHTLr An,Bn Moryr 6trtr nafiAeHLI tto $opr'lylau 9filepa B rtpo-
Me)KyrKe (-n, n)

1t

J f(t)cos(nt)dt,

1l

lf Q)sin(nt)dt.

flogcranrrn orr{ 3HarteHur I (33), rroJryrrr.rM r{cKoMoe pelueHue 3aAaqu (ero tar Ha3bIBa-

eMoe pelrreHlle 3al{aqtI ,[rplrxne). Ha npartuxe Syxxqua /(f) o6uvuo EMeeT cJlox-
Hult rtr1 rr rru'rerparr,r u (34) flpr{xoAr{Tcff Bbrqucrf,Tb qEcJIeHHo, floJlb3yscr, Hanpu-
Mep, H3Bscrxoii Sopr"rylort CsnncoHa; BbrqEcJIeHI{r trory.rarorcfl cJroxHBIMII, [oc-
KonLKy npllxoAIITc, BLIaIITcJIfTL MHoTo tuleHoB psga (33). floeror*'ry 3arlacTyro
rtpoqe rroJlr,3oBaTLcf pcIUeHI{eM 3aAaqr,[upnxle, BLIpaxeHHbIM qepe3 urrerpal flyac-
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coHa [4]:

,(r,<p)=fi!1olffio, 
(35)

flolyveHnrre perueur.rs ro3BoJrfiror uafiru pac[pe1eneuue reilneparypH no roHKoMy
3epKaJry xpyrnofi $opurr, ecJrr.r r,r3Becrxo paqrpegeJlerlre reM[eparypbl Ha Kparc 3epKaJIa

/(g). Taxnu o6paeou,3Hafl AorrycK Ha rlepefiaAbr reM[eparypbr Ha sepKaJle, rtpuBoAf,rl[rre K

ero geQopruaqr{xM, MoxHo nogo6pars QyHxl$rc.f(g), npu xoropoft AonycK BblfloJlxf,ercfi.
9ra gaAa.Ia aKTyaJIbHa, Ha[plrMep, Anff llenoctarHblx 3epKaJI coJrHerIHBIx reJIecKorIoB, pa-
6oraroul.rx B ycnoBl,Irx HarpeBa conHerIHBIM u3nyqe[EeM. Cnryaqru ycyry6axercr B BaKy-
yMHollt CoJIHSTIHOM TeJIeCKO[e IIII.I B KOCMIIq€CKOM COIHeqHoM TeJIeCKO[e' rAe HarPeB E
rpaAlreHrr,r reMnoparyprr renuxu .[5]

Ctaqrronap r r,rrlr rcm ncparypuufi pexflM roJrsroro 3cpKars

ffoly.rcnxl,te pe3ynbrarr,r He yqr{Tr,rBaror roJIu&Hy 3epKaJIa, a rloroMy xulgtorcr npu6-
ruxeHrrr,rl'{ir. floeroruy KparKo paccMorprrM 6oree o6rqrft cryvafi, KorAa B ypanxeruru (2)
dztldzz * 0, dtldr = 0. PagAeaeHue nepeMeHxbrx rro Merogy @ypre npaBoAlrr K rpeM
o6r,lxxoncrmrr'r lrrcp$epexrllrurr,HbrM ypaBHeHI{rM (nogcrauonxa t = aow):

&u

fi+ n'u = o,

&'o-:?- tzD = 0.
clzo

&w I dw n2.

E.;i+(kz--;)w=0,
rAe r - $yHxllru g, u - $yxxq vt z, w- $yxxqux r.

Peurexns AByx rrepBLrx ypanHeurfi oqeBlrgHbr, Tperr,e ffBJrsercs ypaBnenueM Beccerx,
oHo Hlreer perrreHue, BbrpaxeHxoe qepe3 qr{nr{HgplrqecKrre Qyxxryru"In ($yxxtgm Eeccenr).
Onycxar npoMexyrorrnr,Ie BLIKJIaI KlI, HaxoA[rM qacrHoe pelueHrle

tnl,g,z) = e!tuJn(kr)(Azcosng + Bsinnrp), (36)

rAe&= 1,2,3,,,.; n=0,1,2,,.,iJn-\wnwrulpuarecKafl Synxryrr. Cyuua tlor I Ao@ TaKxe
6yger penrcnlruu. HerrocpelctnexHoft floAcrauoBKofi n ypanxexue @ypre (2) uoxxo y6e-
Aurr,crn'aKxc, .rro $yHxrpnr

to= crkJo(kr)(A + Iig),

ts^= (A + Bz)(Ast^ + Bdf)(Ascosn<p + Bssinnq),

too= (A + Bz)(As + B6lnr), n = 0,1 ,2,...; k = 1,2,3,...,

(37)

(38)

(3e)

TaKxe ,IBJrttorcr{ rlacrHr,rMn pe[IeHITtMLI ypaBHeHI{, Oypre. Ectu n = 0, To a3rlMyranbgblx
rpagr{eHToB Her u \IJreHr,I, co,{epxaqrle g, Hcqe3arot. floctogrugte An, Bn, A, E, Ag, Bg, a,

b r.roryr 6r,rrr orrpegeJreHr,r H3 r-paHl{rrrblx ycnoud Ang KoHKpernofi gaAacu. K tmtl o6u.uro
lrpucoelrrHalor r{ ycJroBrre orpanr.rrlenHocru rrp[ r = 0. @yttxtlru Eecceag gnr lro6oro x
MOXHO BLITII{QrIII'rl> C nOMOII{Lrc lrHTerPana

c n!2
Jn(x) =1 J cos(xsin0)cos(n0)d0.,t0

Ffaur onr,lr rroKa3aJl, rITo ?Tor IIHTerp€u Moxer 6rrrr srrgucreH c IIoMoTLFIo MeroAa Cm,rn-
coHa; nprr Br,rrrrrcJreHrurx na 38M IIrTepBan (0,fllz) par6malcr ua32 orpetxa, vto o6e-



cIeqlIIlaJIo 1'orIHocTL luccTl{ 3Harlau{r{x q[Qp. r{acTHble perueHr{fl tgnt4 tgs BcJreAcTBrIe cBoert
[pocTo'rLl flatl6onee IIpUToAHLI AJrrI rpy6010 olpeAeneHtrs pacrrpeAeneHr{s TeM[epaTypr,r
BHyTpH 3CpKana IIo L{3IrCC',r'Hr,rM 3HarreHr.rgM TeMlepaTypbr B oTAeJILHr,rx TorrKax Ha ero
rpaHI,It{ax. HoBr,te rtact'HLIe pcucHHg MoryT 6urr nolyveHbr, KaK o6LI.IHo, rryTeM cyMMI{-
pollaHlul II3tlcc'IHLIx rlagl'HLIx pcueHllli.

Hccraquouaptrbrri TcflnoBofi pcxtm 3cpKara

Tenloroir pexliM 3epKaJIa reJlecKona Ao Ha6nroAeHuft cyu{ecrBeHHo orJrtrqaercs or
TeITJIOBOTO pex<U}{a 3epKaJra rrocJre HarraJra Ha6lrogeHrd. [eficroureJrbHo, go uavaaa ua6-
JIIoAeHITI:I 3epKaJIo HaxoALITcg ri 3aMKHyToM o6aeue, o6LI.rHo re[Jlon3onr.rpoBaHHoM; r.rcToq-
HEKH TeIIJIa (eTo o6rtvao npu6opt t, c KoT'opLrMr{ Ilporl3BoArrcs Ha6nroAeHus) ue pa6oraror.
Ilose HarIaJIa ua6rrogeurd Kpr,rruKa reJrecKo[a (uru onpanrr seprara) orKpbrBaercr, co3-
AaBag Bo3lrloxHocTl tenroo6lrcHa c oKpyxarcqefi cpegofi, rloqBrf roTcfl HcToqHrrKr.r Te[Jra
(rpu6oprr,lnnrarelr,r), rrro coBeprueHHo H3Meluer renronoir pexr.rM 3epKaJra. B anergxrrx
TeJIecKolax JrItIIoBafl noBepxHocrr, 3epKaJra, KaK [paBr{Jro, HaquHaer oxJraxAarbca (n cor-
HeirHbrx TenecKorrax 6yler Harpen), nrrerrnar TeMlepaTypHoe cMerr{eHue Qoxyca E r.rcKa-
xeHl{e $Hrypr,t 3epKana. flpelnoroxr{M, qro Kpar 3epKaJra rerrJror43oJnrpoBaubr r{ TeMne-
parypa 3epKana ,rB.rrflercrr roJrr,Ko Qyuxquefi z-ocr{ 3epKara, Ha.raru,uoe pac[peAeJreHr{e

/(z) rer,rneparypl'r 3epKana 6ygeu cqlrrarb u3BecrHBrM

'tl.-o=fQ). (40)

Ecln Ha rlrtlenoir noBopxHocrrr.! repxana lrMeercg ryrre[crrycKaHrre B oKpyxa]oqy]o cpeAy
TeM[epaTypr,r /0, To IIo 3aKoHy Hrroroua [oToK Te[na qepe3 S npouopquoHaJreH pa3HocTrr

TeMneparyp oxpyxarculero npoffpaHcrBa r{ floBepxHocr[ S aepxaaa. 3ro gaer rpaur.rrrHoe

ycJroBrre Blrla

dtldr+h(t*tr1=9,
rye h - xoecfi<prrrgrcnL' useurHori 'renro[poBoAHocrr.

Ypanucxxc (l) rrprrxru,racr Brr/l

dtldr = q &tldzz.

3 gea. q - roe{:<lluquenT'reM flep aryponpoBoAHocrr, T - BpeMs.

Paccuorputt o1lrH r,r3 nau6oree rrrlutrHl,Ix cJIytIaeB, KorAa Ha rrrnrnoft floBepxHocrrr
sepKaJra e = 0 uo[[epxl.rBaercr fiocrorrHuas reMneparypa (grr [pocrorbr / = 0), qro
o6u.IHo I,II{cer Mecro L KocMI,IrIecKIrx reJlecKolax "Cuuxa", " Xa66r" :

'l,-s = 6,

a Ha nr{r{eBofr norrepxuocrn 3epKana (z = l,rge / - rortqr.rHa eepxaaa) Te[JIo I{3ryq491a" o
oKpyxalorqyro cp9Iy:

dt, ,

il "=,= 
-ht l,-r @4)

(41)

(42)

(43)

(4s)

Kar ugrecrHo, ery 3allarry perurn Oypre B XIX n. [4]; KparKo II3JIo)KtrM pe3ynLra-
tu, MeroAoM pa31eneHr.rf, nepeMeHurrx (nogcraHoBKa t = X(z)T(r)), HaxoALIM tracrHoe

peueHne

Ha.lalLHoe pacnpeleneHr{e rcMneparypLl B 3cpKane

tl"=o=fQ).

t - l^)\zqr (Acos},z + Bsinl,z),

rAe ), - trelr[ccrBeHHoe rrucJlo.

t&

(46)



I{r rpaHrr.trtr,tx yc:tortuti $T u (a4 Haxo[]IM

.21 = 0, Icosl,/ = -lrsinl,/.
IIprrHrn u = l./, IroJIytrt*r rpaHCqgH[eHTHoe ypaBHeHue

W\ = -nlhl. (47)

Peruextrc o't'oro ypallHeHt{rI ltoxuo HaIiTI.I MeToAoM uTepaqml, Hatl[q rpa$u'IecKu [peA-
Bapn'l'oJrr,Hoe 3HarreHrrc Kopr{Jr, llocxoarxy raHreHc rlBJlflercs [epuoAl4qecKorl $yrxryleit, ro
ypaBHcHl.re (47) r1'rcc'r 6ecc.tltc,qeuuoe MHoxecTBo KopHefi D1, rJ2r ..., 1)r, ..'l sTEM KopluIM

coorBcrc'rBycr ltrHoxcsrBo 3HarteHr{rt I, ro:pacraro[ryrx tlo a6mlrorHoit BeJIITqI{He )\,}t2,...
1"n, ... Ilocxo..il,Ky KaxJloNry 3HarIeHIIIO x4 COOTBeTCTByeT rIacTHOe pelueHtre BIIAa

tn= Bnl4znesinl,rz,

To o6lqce pcrIIcHIIe N{oxHo Hait'rn xax cyM}'[y

@a

1 = )'.urc- tu"Qxsin),,n2. @9)
H

n=l

Ha.{arLuoc yc,rroBIIe rpc6yer, rl1'o6LI

t 
| .=s = [(z) - lr nsinLnz. (50)

n=l

I4g eroro yc,rronrrrr NroxHo nariru roeS$lupreurr,r Bn. Ha [paKTI,IKe 3To Moxuo cAenarl
TaK: oFpaHn(uu] pr/l (50) xonaclrr,rM rrr{cJroM rx qneHoB, BbIqIrcJIseM 3HarIeHrLr $yurquu/(z)
(ltalr uaxo;1rrrr 3na(rcHnr/(.y) excnoplrlueHTaJILHo,3aMeptq reMfleparypy:eprala) B TorIKax

zt, zz, ..., z^. fl<>,try,uttr qrc'rcrlry /71 lnHeriHr,rx alre6parr.rccKl4x ypaBHeHuit c m HeII3Becr-

HbII'II
m

f(z) = f/l,,sinl.nzr,
n=l

m

f(zz) = lB nsinXnzr, n = 1,2,...,m.
el

m

f(z^) = lBnsin?"nz^,a'
Peulas cr{crer{y (51), nony.luM r.rcKoMr,re 3HaqeH}It Koo++uqueHroB B,r. Koe$$ru{ueHTbl Bu

MoxHo.$LIJro 6t,t raittu H MeroAoM Har{MeHbIII}rx KBaAparoB. 3auetuu, rrro, KaK yKa3aHo B

[4, c,6\4), KosdxbuqueHTll 82 MoxHo HafiTI{ }I aHaJIlITtrrIecKI{ rto $opr"ryre

(48)

(sl)

(s2)

rge xnQ) = sin),n2. Oluaxo Ha npaKTI{Ke gro Bbrpaxexne rpe6yer qrIcJIeHHoro HaxoxAeHIrrI

r{HTerpanoB or 6r,rcrpo }treHnrculertcr QyHxqnu, qro 3arpyAHeno. PeureHue (49) nosnonaer
HafiTr{ npo}rexy'roK BpgNrgH}r t0, Heo6xoAEMLu'{ Ans roro, rrro6bl rPaAI{eHTLI TeM[eparypr,I

B 3epKane (nuHsc) TeJlocKorra yNreHr,rur.rJrllcb,Ao AorrycrLIMLIx [peAeJIoB, a cJIeAoBareJlbHo,

ylvreHlrrrrrnilcr> llo /lorlyc'trrr\rbIX BeJIIIqIIH H ero AeoOpMaI{IM, rITo [o3BOJIrIeT rIPIIcTyIIrITt, K

Ha6JtroJtcHtrlt\t. A-q, 6olt,ttttrx re,rlecKonoB c roJlcrblMn 3epKaJIaMu x9 Moxer oKa3arbcq
165

a n = 
t!11r1* 

ne>a, t ke)ar,



Becr,lrra 6o.qr,rurrr'r (x.rx ETA ,lccrl.Kr{ vacon), qro HeAorrycu{Mo H AonxHo 6urrs yvreuo Ha
cTaAIllI [pocK'l'IlpoBaHllrl Tc.rlccKona. I4g (49) cnenyer, qTo r{erecoo6pasuo [pgMeHflTb
Marepl{anbl c 60rl,lulll'l 3HarlcHltc}tt xoecp$rrqrreHTa reM[eparypolpoBoAH ocru q, HalpIIMep
MOTaJI'III)I I{ cIIJIal}I,I, IlocKo,rll,Ky y Hux q npu6lllantelr,Ho Ha ABa rlopgAKa 6olrure, Hexen[
y crcKo"r rI clI'laJL{oB. [citcrntrtealno, onLITbr c Merarr[qecKrrMll 3epKaJraMI{, BbInoJr-
HeHHLIe Maxcy'roultttt Il], noxaraJll{, tITo MeraJIJIIIqecKue 3epKana no.It[ ne rpe6yrct
orq'oftxlt rlnrl BLlpaIlHttrlaHItJI t] HlIx retlrfleparypr,I, MexAy reM KaK Ans creKJrsHHBIx 3epKan
BpeMg o't'ct'oitxtl Ntoxe'r Aocrurarl lrtnorux qacoB, gro pe3Ko yBenuqltBaer BpeMs,
3arpar[utaer\roo Ha n3rol'oB.rrcHI.re xpynxora6apntuofi onruKlt. 3auerult, rITo I{3JIOXeHHbIe
lvt0To/ll,! llpllroJlHr,l TaKxe Ir K llpeJlo}Irlerotqeft onTI{Ke, unerolqefi Qopr"ry, 6ausxyro x
IIJIocKollapa,{.'IcJtl,uotl II,IIac'l't.tHo l{Jllr }vIeHrIcKy. Bt t.rucrltn rctu[eparypHuft rpaguenr BJIIIH:
3ax o61,cx'rtltla, MoxHo xatl't'tr rrrltcxenrre ero ontu.recxofi crrJILI u a6eppaqld, [ocKonbKy
TeLIIIcpal'yput,tit rpallttcH'r It c'rcK-tle [pru]oAr{T K r{3lteHeHl{rc rloKa3areJlfl rlpeJroMJleHrrf,.
Cootnercl'ttl'lolI(a, NteroJlttKa parpa6oraHa Carccapenur"r [6]. Onur eKclrnyararlpg Jrr{H3o-
BLIX COJIHCrtlil,tx 1'c_'ICCKOITOB nOKa3aJI, IITO OHI{ CI{JILHO CTpaAaIOT OT TeMlepaTypHLIx
pactpoxycrlpotloK lt rpc6yxlr cncqlranr,Horo pacrlera o[TrrKr{ AJrs Ko}vtfleHcaqulr etoro e$-
$ex'ra' C"'tcJtyc't' pcKolytcHAoBarL npIrMeHgrr, lpeAenr,Ho roHKue ofiTuqecKue flpenoMnr-
rcullle 3,rtc[rcH't't,r (llrusr,l, cncroctllar,tpu), a raKxe o[paBr,I, yMeHr,ruarcqrre tpagr.reHTbr
TeMncpa'rypl,t (xattptllrcp, c rcnnol{3onar1uefi). I,IsroxeHxlte MeroAr,r rro3Borqlor oflpeAe-
IIITL pacnpCIIeJIeHlIC TctlIIIepaTypLI B 3epKaJIaX I{ JII.IH3aX I,I OIIeHIITr cBr3aHHr,re c rpa-
AlIeHTarr tr l'cit nepa'rypr,l e(xpcxrr,l.

Mafi, l99l r'.
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BLID O p IIA pA i\t ETPA, XAPAKTEPI,I3yIOUEIO KATIECTBO
HA BJIIOAATEJII,II O TO I{ATEPI{AJIA HA TAMMA.TEJIECKOIE TT.48

D.l\{. I}rr a;1lnr llpcxllir, I0.JI. 3 ucxuu, A.If . Kopnucu ro,
IO.tr{. Hcluuop, A.A. C.renalxu, B.II. <Dorrrnn, B.I. IIInron

ful otleltxt't Katlecrua tra6.;ttonarclurrbrx Aarrubtx, nonyqaeMr,rx rra raMMa-TeJlecKone BToporo noKoneggr,
IrPeAna[aeTct ficnorL3oBaTb PacnpeAencrrHe qeperrKoDcKrix BcnbrtxeK no opHelrTarl]rorrrroMy yrny.

TIIE CIIOICD OF A PARAN,IBTER TO CONTROLTIIE QUALITY OF OBSERVATIONAL DATA AT
GAMMA TELBSCoPE GT-48, by B.M, vtadimirsky, Yu.L. zyskin, A.p. Kornie*o, yu.r. Neshpor, A.A.
Stepanian, V -P . Fomin, V.G . Shitov

It's propose to use lhe distribution of Cherenkov flashes on orientational angle to check-up the qualiry of
observational data at Gamma+elcscope of second generation GT-48.

B vepcHxoncKl{x ra}INra reJlecKolax BToporo noKoJreHLIf,, coopyx<aeMlrx B nocJregHee
BpeM, I] pa3HLIx cTpaHax, cTporlTcrl uro6paxenlrx qepeHKoBcKHx Bc[BIrrIeK IuItpoKrD( aTMoc-
$epHrrx JIITBHofI (IUAII). I4:o6paxexufl, y,tfl, IUAJI, r{Hr{r{urpyeMbrx tracrr{qaMr{ KocMu-
rrecKllx nytlell, u sJIeKTpoHHo-q)oroHHbIx KacKaAoB (3@K), cBff3aHHr,rx c raMMa-KBaIITaMrI,
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Pllc. I' r{acrorlloc pacnpeAenetrHe Dcnr,rueK no r{x opueHTaqxorIItoMy yrny (n rpagycax)

Puc, 2. tlacrorroe pacnpeAeJrenHe Bctrr,ruleK no napaMerpy "xonllelrtpaqu-r" (conc) l:Ic gaHttLIx pnc. I

200

4t 0,8 /,0 tonc.

Plrc. 3. To xe, qro n lta puc. l, [ls Aatturtx c HaruqtreM noMex

Plrc. 4. To xe, qro u lta puc.Z,all Aartrlblx c Ha;trlqlreM floMex

no cBoI,IM xapaKTgpncTrrKaM pa3Jll{rlaroTcg. EraroAaps gToMy nPE o6pa6oTKe AaHHbIx
yAaeTcff ItcKJrrorIrITL noAaBJlgloulyrc qacTb co6LIT[ft, o6ycroBneHHblx KocMIIqecKEMtr ny-
qaMII. 3To Aaer Bo3MoxHocrb cyrr{ecrBeHHo [oBbIcI{Tb qyBcrBureJlbHocrb arlrraparypEl K

[oTOKy raMI\{a-KI}aHToB,
Br,rlelentre BcrIbIIIreK, BLI3BaHHbIx raMMa-KBarraME, [poBoAETc{ IIo pa3nEcHbIM ux

xapaKTgpr.rcTnKaM, TaKr{M KaK EJTHHa I{ IuI{pEHa (u yrnonofi Mepe), HaIrpaBneHIIe 6olrurofi
ocl,t oJrJrr{ncorrJla, xapaKTeprr3ytoqee yron MexAy onTEqecKoft ocblo AeTeKTopa Ir HalPaB'

JreHI,Ielr ABIDKeHI{rI [epBIrrIHorO raMMa-KBaHTa.

Perucr.parlus H3o-6paxeHr.rs BcnLrruKr{ npoBoAl{Tcs c noMoulbrc, cBfl3KI{.Soroyuxo-
xr{Tener'{ (O3)r).Yraoubre pa3Mepr,r [oJrfl 3peHl{s oAHoro @3Y coctasnllor o6bIrIHoO,"25-
0,050, a cpc71Hr11 ecfcfiexrunHr,rrt pa3Mep y3o6paxeHllt BcILIIuKI{ or IIIAJI KocMIrqecKIo(

,yr"ti O,dg.'hagu"pl,r uoo6paxeHug ucnrt-xi gOf eule MeHLIue - 0,05. floctpoexne
nio6paxeHlrr BcrrbrrrrKrr c rolt{oulb}o @3Y nponoAl,ITcs c oflpeneJleHuofi To'IHocrLIo' TaK

xax xoe<p$lrrurcH'r.clfl3n rlcero JrrrHefiHoro rpaKTa ot @3Y lo 3BM, cBt3LIBaIouIufi xoau-
rrgcrBo cBcra, fla,rlarcu{ero xa Qoroxarog c tIRcnoM,3arIucbIBagMLIM B 3BM, nognepxeH

rr3MeHeHrrflrr. ,ll,aa xoxrpoaa xoeQ{uqr{eHTa cBfl3II ucrloJlr3yercs cllcreMa KanE6poBKE c

noltroup,lo na3epa [1]. O1naxo, KaKoBLr 6u Hu 6r,rllt cucteMbl KorTpont pa6orbr arma-

parypr,I, BcerAa Heo6xolllr"ro lrMerl He3aBrrcrIMLIft rorrpolr KaqecrBa npoBoAuMblx tr3Me-

penrifr, rrcxoflr lr3 aHaJrr{3a (au6o onepatrnuoft nepnuvHoft o6pa6orxu) caM[x AaHHbIx.

Hexoropl,lc npelrMyuecrBa raKoro BI{Aa KonTponfi orIeBLIAHbI, ero npexAe Bcero, Bo3-

MO)KHOCTb CaN{OCOrJracoBaHHOrO nOAXOAa IIpI,I aHaJIH3e MaTepEaJIa, oTcyTcTBEe BMeIUa-

TeJrr,crrla B nporlegypy uruepeHrtft. B Ha6rrcgexnf,x c rloMotr{Lrc qepeHKoBcKI{x AereKTopoB

nepBoro noKoJIeHr.rfl l(nf oIIeHKIT KarregrBa MaTepIIaJIa I{c[oJIb3oBaJIucr o6ltqHo BeJIHrrrIHa
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Apcr"ldra cKopocl'lt ctlo'l'a u o'l'r{ollcHrrc sKCrrepx}treHTaJrr,Ho orrpeAeneHuoii ourrr6ru x cra-
TltgLt I ,tccxot"t.

flptt tt<.:pttu.ru<>ri o6pa6o'l'Ko llaHHbrx Ha corJpcNreHHLrx ycraHoBKax BLrqucrfllorcs oKoJro

Accrl't'Ka Ilapai\lel'poll rlopoHKollcKoit ltcnt turxu. BosHuxaer 3aAaqa urt6opa xaxoro-utt6ygt
IIapat\tc'll)a lt.[tt nx xolr6trnarlrrt I.rtr oqoHKII KaqecrBa uruepeului. Ilplt srornr He IIcKJIIo-
qae'l'crl Ill,r(lilc"loHllo xaxoro-rrrr6y[t AonollHIITCJILHoro IIapa]vleTpa, [peAHa3HarleHHoro
cllcrlr r a.q r,Ho /l-rlfl KoHl'ponn.

Ec't'ccL'trcuuo Irpo/lrronoxn't'u, 111'9 pa3JIIIrlHLIe flapaMerpll BcIL,IIIeK rryBcTBurerLHI]r K
pa3HLrNr <l>ax'r'clpar.r, HapyurarorrllrNr HopNraJrr,uyro pa6ory afl[aparypr,r, Tax, HalprrMep,
KoHI1oH'l'palpu (conc), Ko'ropatt pauHa oruorugHlrro cyMlrr,r ctrrHaJroB B AByx s.lerlxax c Hau-
6olt utttirlr 3lta(lcHurr[ur x o6rr(efi cyMN{e a}tlttnI{Tyll cIIrHaJroB, yyBcrBI.{TenLHa K pa3rIltrHllr{
ttoN{exalr B KanaJIax. Hcxo'r'opl,re u3 fiapalrerpoB cyrqecrBeHHo 3aBr{cflT or yc.noaurl xa6-
arogertltti, o'r' tllc'r'o;1rtKrt o6pa6o't'xrl lvlargpllanoB; HailpnMep, [nrrHa Ir tuuprrHa BcnbrruKrl
3 aB IICI'f o1' 3 c H u'r'Iro ro piicct'or u l.rrl, rrpu KoropoN{ npoBonfl 'rcl ua6l rogeuna.

Ha ptrc. I ttoxasauo pacnpo/lencHr{e BcrrLrrueK rro opr.reHTar{rroHHoMy ytny nJrfl ua6lro-
geuttit tt1'rtr tt<>prra.ll,rr<>ir pa6o'r'c arrnapa'ryprrr , y2-rcct noKa3r,rBaer, yro gro pacnpeAeneHr.re
6rucxo K lr3o1'porrrr(>lry. !,nlr n-{nrcqrpar(rrl Ha pr{c. 2 npnoepeHo pacnpeAeneHlle Iro KoH-
L(elrrpar(ilrr /l.1rr 1'oro xc cKaHa.

Ha ptrc. 3 noxasau c,'ry,rair pe3Koro orKJroueHlu pacnpeAenenr{s rro opr{eHTar{[oHnoMy
yrny o'r r{3o1'porrHoro. I4s aua"'rur3a AaHHr,Ix xa6nrogeurrt cJre,qyer, rrro orKroHeHr,Ie gro
cBt3aHo, tto uccl'l Blr,r[urtroc'r'rr, c nor"texol:t D o[peAeneHHLIx KaHaJIax. 06 er:ou xe cBl,t-

Aerenr,c'r'llye'r puc. 4.
Halt ttpe;1c't'att"[rtc'tctt, rt't'o pacnpeAeJleHLIg 6oluullx ocel"{ rto opI{elITaULIoHHoMy yrny,

T.e. B orct'auc KooplluHa't, cnrr:laHxoil c xaltepoit, qyBcrBI.ITenLHo raKxe K oTKJIoHeHILTIM
xoe$$trtlucH'r'orl yclr-rrcHur r! xalraJrax u flopora]tr B Hr{x. Kpoue roro, gro pac[peAeneHrre
AoJIxHo 6t,t'r't, trTo'rpc)nHo, u cro "rlerKo aHaJu,r3trpoBarl, [o3To[fy MLI cqLITaeNr, qro pac[pe-
A9JIeHUO IIO OplroH'rarlrloHHorrry yr,rly NroxgT 6ul'II, xoporurlNl alnaPaTyPHo He3aBI.ICIIMLIM
flaparu o'r'poNr rura or tc n K ri xa (r osrr]a AaH HLrx xa6lrcgeurdl.

B gax.lro.tcrlrro Halr xo'l'o.roct,6l,t o'rlte'rtt't'b, rrro Anlt oueHKI{ KarrecrBa xalr6ponru
uco6xo,llttu<) nporlcc'l'u /(olonutrtcJlr,xl,rr't agalu3 KaK NIareplIaJIoB ua6lrogeHutt, TaK rI
pC3yJI LTa'l'Ol, paCll 01'Oll,

Arrpc:rr,, l99l t'.
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fTA I} B"TI OETO P OBI,Iq qyf AITHOB

5 cpenpana l99Z r,, sa 60-r'r roAy xn3Hl{, rrocJre rsxenoit uenpogol><urerr,Holtr 6oresHu
cKoHrraJrcfl JIoK'r'op ( lrrr.rxo-lra'rel,rarrrqecKrrx uayx flarel Oegopowrv 9yraftuon,

Err(c n K)I{oc'l'r{ [I.<D. tlyrairHoB ceprre3r{o yBneKcr acrpoHoMrreir. Ou 6rrn aKTr{BHLTM
rraeHolvr BAfO, rrac'l'o rrpr.ro3xal u Kplrr'rcxyro aclpocpr{3I{rlecKyro o6cepnaroputo E yqasr-
BOrlaJr l| ac'r'poHoNrilrrocxrrx Ha6rrolloHuflx. Cpaoy IIo oKoHrIaHIrIr rrrKoJrr,r oH xoTeJr [ocTy-
rrr{'r'r, Ha pa6o'r'y u o6ccplla'r'oprr}o, Ho corpy/lHr{Kll o6cepraropttu c lpyAoM yroBopunl{ ero
cllepBa 3il Kolr rlu't'1, yH I r Bcpct,rl'c'r"

Orou.rrru n 1956 n. Mocxoncxr,rir rocygapc'r'ncunr,rrl yurrBepclrrer, fI.O. tlyraftnolr IrHoIlI>

npurucJr tr I(pr,rrrrcxyro ac'r'pocprruuuecKyro o6cepratopluo ll npopa6oraJl 3Aecb Bcro x<Ir3Hb,

npor:r,l1r ry'l'I, o'r' r\r.qa/tuloro /lo BeJlyu(ero Hay\lHoro corpyAHrrKa. 3gecr oH npoluen IuKoJry
B.E. HrtxoH<)r!a no cl)ol'o3-'roK1'pr.r(rccKol't dro't'olre'lprlr{, [paKTrrqecKr{ Bcro xr{3HL 3aHr.rMaJlcfl

{:otouo'rplt,IocKnrru ua6.'rtoylonrrrNln 3uc3A rI r}Hec 3HarrrrreJrLnr,rfi nxrag B Ir3yrreHrre He-
cTalutoHap Hr,r x ()61,cK'r'o8.

B xonrto 50-x no;1on fI.<D. tlyral"rnon oAHHM r,r3 flepBr,rx Har{aJr cr.rcreMarl,IqecKl{e Qoro-
gJreKTpr.rrrccxrre rra6".rrc;1cHr.rrr Kpacr{r,rx KapnuKoBLIx 3Ile3A u.tna IJV Knra u B xoAe coreH
rracoB rra'lIyJurpoBaIJrrl ttx 6rocra 3apcrr{c'tpr{poBaJr HecKolr,Ko Aecfl'rKoB cflopaAllqecK}Ix
Bcnr,IlrrcK s'r'rrx o6t,cx'r'ott. OH uer cpoloelexl'pl.r.recxttti IIal'pyJIL 6recxa BcnLIxIIBatou{ux
3Bo3II BO llpcN,| palliloasl'poHorrrrrrrccxrrx sa6aroAenrui erux o6r,ex'ror upos. B. Jloseraou
n ,[,xo,qpe,l-r EsHxc, r] xolc Ko'r'opr,rx 6r,rro ycrauoBJleHo, rrro ]vlo[[Hocrl palI{oBclLI[IeK
TaKI{X 3BC3,rl Cyil{CC'l'BCrrHO rrpCI}OCXOIU'r MOIqHOCTT, COJrHerrHr,IX paJIIIOBCnLIIUeK; OH [po-
BoAIr,{ rapanJrcJrr,Hr,rc $c>'roe-rcx'r'pr{rrecKr,re Ha6rro;1cxtu Bo BpeMq rrepBllx cleKTpanI,HLIx
ua6lro,llcttlit 3tlc3,rl'uula UV Krn'a c nLIcoKtr!"I lper"reHu/rrur pa3peueHl{eM, KoropLle IleJIItcb

na 2,6-lr lllairHoncxorrl'c,'rccKorre rr B xole Koropblx 6lur.r ycrauoBJIeHLI ocHoBHLIe
oco6eHuoc't'u crrcKt'pant,Horo pa3tllt'l'ltfl BcnLrrxeK TaKLIx 3Be3I[. Harouleunuft onlrr tto3Bo-
JIIIJI Ct\Iy c't'it'rl O,IltlllNI l13 ()PIaHI13a'l'opoB McXJIyHapoAHblx KoOIIepaTI'IBHLIX XaunaHnlil nO

ua6lroTlerrrurrrr rtcrrr,rxurlarolr\ux 3rle3ll, Koropr,re npolloAl{nr{ct c 1967 r. B TeqcHIIc pnAa JIcr
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Kouxccuefi rto [cpel{eHnbrM 3Be3AaM MexgyxapoAHoro acrpoHoMr{qecKoro corora. B pe-
3yJrlTare 6trl co6pau o6ulltpxt,ut Marepllan, xoroprtrl rro3BoJrr{ir BLrflcHr.rrr, psA Baxxr,rx
3aKouoMepHoctefi lo ncnLrrue.Inoft aKTuBHocrIt raKtrx 3Be3A - pacfipeAeneHr{e BclrbrlueK no
IIpOAOnXr4TeJrr,HOsTr{ rI rIO sHepr-r.rH OITIIqeCKOIO II3JIyqeHr.rr, EX r{BeTOBLrX xapaKTepUC'ftrK,
crarr,rcrnqecK[e 3ar]ucrlMocrll ocHoBHbIx napaMerpoB BcIbIIIIeK or csortcrn caMlD( 38e3A tr
r.A.

C xa.Iara 70-x rogon II.@. t{yraltHoB [pucryluJr K cEcreMarrrIIecKEM trccJIeAoBaHILrIM

rlf,THrrcrocrrr 3Be3,q r{ np}rBneK BHrrMaHue aclpoHoMrrrrecxofi o6qecrBeuHocrtr x arouy $e-
HoMeHy, xoroprril 6ur orxpur !,x. KpoHor"r etrIe B 1950 r., Ho He BrI3BaJI B ro BpeMfl
oco6oro r.rnrepeca. flocre o6Hapyxenur fI.@. tlyrafuroBsrM flsrHllcrocrn 3Be3Abr BY,(pa-
KoHa rrepeMeHHocrb KpacHLIx KapnIrKoBbIx 3Be3A, o6ycronneruruul HepalHoMepxoft rpxo-
crLlo [Ix noBepxHocrrI, nonyqr{Jra o6qenpnruroe ceftsac o6o3Ha.rerue "[epeMe]trIocrb rrrla
BY [paxoua". B Hacrofl[1ee BpeMfl BcecroportHr.re Ha6nroAeuus rurrHucrocru 3Be3A, uccJle-

AoBaHr{e $uar.tvecxrx [apaMerpoB r{ gBoJrrorllau ux noBepffiocrHllx HeoAHopoAHocrefi coc-
TaBnxror 3at{crHyro Aonro B r.{3yrreHtrI]I Hegraqr.roHapHr,rx 3Be3A, E BKnaA II.@. YyraftHoBa B

pa3BI{TII9 9TorO HaIIpaBJIeHI{{ IleC},Ma 3HarIUTeIeH.
B noc-{e1u[e ro1r,r fI.<D. tlyrafinon rr3yqaJr [srHr{crocr6 Monolbrx 3Be3A TIr[a T Tenrqa,

gBOJIrOrlrIrc BpaI(CHI{g 3Be3II Ha paHHI{X 3Ta[aX llx pa3BUTlUI, nLITaJICfl O6UapyXUfi, aCr-
pocefi ct'tolof u rtecKlle lBJIeHI.r, Ha raKux 3Be3Aax,

Hay,rHax pa6o'r'a 6rrla rlanuoft qerrro xr{3Hr{ flaraa (Degoponu.ra, Ou octansJl rrocJle
ce6g 6oaee 100 uay.s11v,vx ny6lrrxaqul"l, Koroplle ruHpoKo I{3BecrHLI r uarueft crpaHe I.I 3a

py6exou. O6rrrrrpHofr 6r,lla ero HayrlHafl flepe[r{cKa c coBercKl{Mr.t u oapy6exHLIMI{ KoJIJIe-

raMrl, oH nprfHul\raJl yrlacTrle r pa6oT e MexgyHapoAHoro acrpoHoMurrecKoro corosa, 6lu
yqacrHrrKoM HecKoJrr,KHx cr{r{rro3}ryr{oB [o [epeMeHHLIM 3Be3Aau, flanel @egopoulrv ne.n

aKTrIBHyro pa6o'ry n o6u(ecrne "3sasue", B )cypHanax "flpupoga" ll "3eN{nq u Bceleusaq"
6ul ony6rlrKoBaH prrA ero HayrrHo-ilorryJIrIpHLIx srarefi.

B uaureri nar{fll'u Ilaner @egoponrv 9yrafiuor ocraHercs KaK rreJroBeK 6ecxoprtcruo
npeganHt,tii HayKe, 3aMerrareJrr,Hr,rft ceuusHsn, Boc[lrraBrur.rri c larruofi Bnagrn'rr.rposHofi
3aftqenofi JIByx flo\Iepefi, u uHrepecnr,tfi co6eceguux.


