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BBenenne

ConpemeHHoe COCTOSIHHE HCCJIeA0BAHHI O npoﬁ.rleme BpameHHs JIHHHH anCcHla.

Cpenu Bcero MHOrooOpasus HBOMHBIX 3Be3ll 0Co00€ MECTO 3aHHMAIOT 3aTMEHHbIE
CHCTeMbl, O0Jajialomue 3HA4YMTENIBHBIM 3KCLEHTpHCUTeToOM. OCTaBHMB B CTOPOHE BOINpOC O
MPOHCXOXKAEHHH NBOHHBIX CHCTEM (JIETAIbHOM 0GMENpHHATON TEOPHH MOKA HET), OCTAHOBHMCS
Ha TeX BO3MOXKHOCTAX, KOTOpbI€ MpPEAOCTaBIAIOT CPaBHUTENBHO MpoCThie (oToMeTpHIecKkue
HaOromeHHsA JaHHBIX 00BeKTOB. VI3BeCTHO, UTO ABOITHBIC 3BE3Abl HE ABJLIIOTCA HACAIBHBLIMHU
mapami. Jlaxe Xopomo pa3s/iefiecHHble Tapbl YyBCTBHTEJIbHBI K B3aHMHOMY IPHTHKCHHIO H
OKa3bIBAIOTCA CJIETKA BHITAHYTHIMHM N0 HaNpaBlIeHWIO APYT K Apyry. Moxens TpexocHoOro
SJUIMIICOMJIA BpAMICHHA SBIIMETCA BechbMa XopommM npHOmmwkeHneM. Kpome Toro, 3mesanl
BpamaloTcs, a 3HAYMT, HAa HUX ACHCTBYIOT LEHTPOOEXHBIE CWIB, CIUIOMMBAai HX Y IOJIOCOB
BpaieHus. ITo3ToMy pe3yIbTHpYIOINME CHIbI, ACHCTBYIOINME Ha LIEHTP Macc KaKIo#i U3 3Be3,
HEMHOr0 OTJIMYAIOTCA OT IpeJCKa3bIBaeMbIX 3aKOHOM O0OpaTHBIX KBaapaToB. B cmyuae
SKCHEHTPUYHLIX OpOMT 3TO IPHUBOAMT K TOMY, 9TO JJUIMIICE], ONHCHIBa€Mble KOMIIOHEHTaMH
IBOMHOM BOKPYr o0Iero LIEHTpa Macc, OKa3bIBAIOTCA HE3aMKHYTBIMH, MOXHO NpencTaBHTDH
JIeJI0 TaK, 9To Gobmas OCh 3JUIMICA (JIMHMA ancHI) MOBOPAaYMBAETCA B IIPOCTPAHCTBE, MPHYEM
MO HANpPABJIEHHIO OpPOMTAILHOro BpameHHA. CKOpPOCTh 3TOro BpamIeHHs MPONOPUMOHANLHA
CTeneHH OTKIOHEHHs ¢opMel 3Be3asl OT wupgeanbHoit cdepol. IlepBeM TeopeTHueckue
uccnenoBanusa 3toro 3¢dekxra mposen Paccen (1928). B mocneposaBmMx 3a 3THM pabortax
Yauppacekapa (1933), Koymarra (1938) u Crepna (1939) aBTOpHI Ompenennny, 4ro 3agada
onpeZe/ieHHs TEOPETHYECKH OXKMIAeMO# YII0BOH CKOPOCTH BPaIIEHHst IMHMH arCHA CBOAUTCA K
OTIpe/ie/IeHMIO HEKHX MapaMeTpoB kj, XapaKTEpH3YIOIMX CTENEHb KOHLEHTPALMH BEIIeCTBa
3Be3/IBI K €€ HEHTPY. OTH MapaMeTphl MMEIOT SBOJIIOLMOHHEIN CTAaTyC, YMEHBIIAACH NPH CXKATHH
3Be3[lll M YBeNMUMBAasACh NpH ee pacmupenud. I[lapameTpsl 3apaloTcs  CIEAYIOIIMMH
COOTHOINEHHUIMH (CM., Harpumep, XanuyiumH, 1997):
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HHpekc j ompenenser NopAIoOK napaMeTpa, r — PacCTOSHHE OT LEHTPAa 3BE3/IbI JIO JAHHOTO CIIOA,
p(r) — IWIOTHOCTb HR PACCTOAHHMH r OT LICHTpa 3Be3lbl, O(r) — CpEemHAA IUIOTHOCTh BHYTpH
chepsr ¢ pamtycom r, R — pammyc 3sesnpl. VpasHenue (2), HasbiBaemoe ypaBHeHHeM Pajo,
pemaeTcs ONHMM H3 YHCIICHHBIX METOAOB pelleHHA AH((epeHUMATbHBIX ypaBHEHHI NpH
3aJlaHHOM MOJE/bHOM pacrpefie/ieHHH IUIOTHOCTH p(r) MO pajuyCy 3Besisl. Bemuamubr ki
Ha3BIBAIOTCA NIApaMEeTPaMH BHYTPEHHEH CTPYKTYpsI 3Be3ftbl. JIia Hamueii paGoTsl mpaKTHUECKYIO
LEHHOCTP HMMEIOT TOIBKO MapaMeTphl BTOpOrO mopsanka, k;. Ilapamerpmr Gonee BeicOKHX
IIOPAZIKOB JAIOT NpeHeOpex Mo Maibii BKIaA B ancuiaibHoe asrxeHHe. C HCIOMb30BaHUEM
NapaMeTpoB k; TeOpHA BpAIEHHA JIMHHH alCHA 33 CYeT NPWIMBHOM M BpamaTeIbHON
AedopMAaLH KOMIIOHEHT NPHBOMMT K CJICAYIOMEMY COOTHOLIEHHIO:
p

a =Cik,, +Cik,,. 3)

3necs P — aHoManucTHIECKHI OpGHTANBHBLA nepuom, Uz — NEpHOA BPAMICHHUA JIMHUH arcHA
3a CYCT NMPHIMBHOH M BpamaTeabHOH AepopMaumH KOMNOHEHT. OYeBHIHO, YTO CKOPOCTH
BpAIleHH JIMHHUH ancHl BeIpakaeTca GopMynoii:
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a.)cla.u = o (4)
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Hupexcsl y kKoHCTaHT C; M BTOpbIe HHIEKCHI y napameTpa kz; 0603HA4aIOT NPHHAIIEKHOCTE K
raBHO# (i =1) wm BropudHoii (i =2) xomnonentaM. Koncrautnl C; cnemyronmM o6pazom

3aBHCAT OT F€OMETPHYECKUX M (PU3MYECKHX XAPAKTEPHCTHK KOMIIOHEHT:
s 2
@
C = (ﬁ) TR f(e)+ (__’L) (1 + &)q(e) , (5)
a m, o, m,

rac

(434 ley 1
f(e) (1+2e +8e )(l—ez)”

q(e) = (1-€*). @)

3nech Rg, mj, A @y; — COOTBETCTBEHHO PaaHyChl, MACChI H YTJIOBBIE CKOPOCTH OCEBOro BpalIeHHA

(6)

KOMIIOHEHT, g — 6o/bInas moyoch OTHOCHTE/bHOM OpGHTHI, € — IKCLEHTPHCHTET, () — cpemHAs
yraoBas CKOpOCTh OpOHTambHOro BpameHus. OGbuHO npuHEMaercs i=1 B 0Go3HaYeHME
“rnaBHas” i Gonee MacCHMBHOM KoMNoOHeHTH. Ho BO3MOXKHBI H OTKJIOHEHHS: B 3aTMEHHBIX
3Be3JaX IJIABHOM cuMTaeTCs 3Be3/ia, 3aTMeBaeMas B GoJlee ITyGOKOM MHHMMYMe (He BCeraa npH
HaJIMiMH 3HATMTENLHOTO IKCIEHTPHUCHTETa OPOUTHI CHCTEMBI 3Ta 3BE3a MMEET GONbIIYIO

NIOBEPXHOCTHYIO APKOCTh ¥ Maccy). Ilpenmonaraercs, 9To BEKTOPH! OCEBOr0 M OPGHTAIBHOrO
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MOMEHTOB KOMIUIaHapHbI. DopMyIbl, yIHTHIBaIOmMe 3((deKThl HEMapaUICIbHOCTH OCEBHIX H
OpGHTATEHOTO MOMEHTOB TIPHBOJATCA Jialiee, IPH PaCCMOTPEHHH KOHKPETHBIX cucTeM. MsmepuB
Bce BemMuMHBL, Bxomamue B (3) M (5), MOXHO HaliTH HabmomaeMoe 3Hauenue k3*. U3
MOJE/IBHBIX PACYETOB ONpENENAI0T pachpeesieHHe IUIOTHOCTH 1O panuycy 3Be3fibl p(r), mocie
4ero W3 pelleHHA ypaBHeHHMs Pao MOXHO moMyuuTh 3Hauenue k;“” . Ho, K coxanenuio, u3
O/IHOTO YpaBHEHHA IOY4YHTh JBAa HEHM3BECTHBIX IapaMeTpa HEBO3MOXKHO. Obnerdaer
MOJIOXKEHHE TO, 9T0 OOJIBIIMHCTBO MCCIIEAYEMbBIX 3aTMEHHBIX CHCTEM CO 3HAYHMTEIbHBIM
9KCIEHTPHCUTETOM COCTOAT M3 GIM3KMX 1Mo mapameTtpaM 3pe3. [Toatomy mMoxHO ymbo mpocto
IPHHATH PABEHCTBO KOHCTaHT Kky;, JMOO NpPOBOIMTE BBLMMHMCIIEHMS OXHIAEMOH CKOPOCTH
aTNCHAATHHOTO JBIKEHHSA @, » HCTIONB3YS CPETHEB3BEIICHHOE 3HAYEHHE:

C, k;’:,“” +C, k;’;"’

C +C,

e =

, ®

rze Beca C; onpesentioTcs 3 COOTHOMEHHUA (5).

Hazo oTMeTHTH eme OAMH HEeMAalOBaXHBI MOMEHT. JlaHHble 06 OceBOM BpalleHUH
KOMIIOHEHT OOBMHO CKYAHBI H HEHaJeXXHBI. TeOpeTHYeCKHE OLEHKH INOKa3bIBalOT, 4TO
MPWIHBHOE TpPeHHe NO/DKHO NPHBOANTH K OGBLICTPOiH CHHXpOHM3AUMH OPGHTAILHOrO M OCEBOTO
BpaieHua B TecHoii apoitHo# cucteMe (TZIC). IIpu HaMIMHK IKCLIEHTPHCHTETA HE COBCEM SCHO,
KaKyl0 HMEHHO CKOPOCTH IIPHHATH JUIA BBHINOJHEHHs YC/IOBHA CHHXpOHU3auHH. CsuHrc (1936)
Ha OCHOBE CTATHCTHYECKHX HCCJIEIOBaHHI INPEVIOKIWI CYHTATh TAaKOBOH  YIJIOBYIO
opbutanmbHylo ckopocth B mepHactpe. CoBpemenHble HccienoBaHus (Harmpumep, Kiaper u
I'umenec, 1993), 310 noarBepxaaioT. IIoaTOMy NpH OTCYTCTBHH HabMOAATENBbHBIX JAHHBEIX O

CKOPOCTH OCCBOT0 BpalliCHUA KOMIIOHCHT, IIPHHHMAIOT:

2 2
_ai - @,, - 1+e
((Dk) ( @D, ) (]."'8)3 ) (9)

VpaBHeHue (5) ObUIO MONYUEHO B NPEATIONIOXKEHHH, 9TO OpOHUTAILHELA NEPHOA ABOMHOM

CHCTeMBl 3HAYHTENLHO IPEBBHINAECT NEePHOIB COGCTBEHHBIX CBOOGOIMHBIX KojleGaHHil 3Be3n-
xomnoneHt (Koymunr, 1938; Creps, 1939). IIpu 10cTaTOYHO KOPOTKHX OpOHTAIBHEIX IIEPHOAAX
BO3HHKaeT HEOOXOAHMOCTE B yueTe IMHaAMHIEcKoi monpasku K dopmyne (5), npoucrekaromeit
B pesymbTare 3QQeKToB, 3aBHCANIMX OT CHOCOOHOCTH 3Be3[bl CXHMATBCA M BCIICACTBHE
PE30HAHCOB MEXIY AMHAMHYECKHMH NPHIMBAMH H MOJaMH CBOGORHBIX KoneGaHuii 3Be3n.
DddekT MOXKeT NMPOABHTBCA KaK B CTOPOHY YBEJIMYEHHA, TAK M B CTOPOHY YMEHBIICHHUA

KJIACCHYECKOTO alICHAAIBHOrO BpallCHNA, B 3aBUCHMOCTH OT CTENCHH CHHXPOHH3AaIHH OCEBOTO



# opGuTanbHOro BpameHus 3Be3n B mepHactpe (Knaper u Bumnemc, 2002). 3tot addexr ms
PaccCMaTpHBaeMBIX B JaHHOM HMCCJICIOBAHHH 3BE3]] 0OKA3aJICA HE3HAUYHTEIbHBIM.

KpoMe TOro, cymecrByer emie PenSTHBUCTCKMiI BK/Iaj BO BpallleHHe JIMHHM arfCHi,
CBA3aHHBI C HCKaKEHHEM IPOCTPAHCTBAa-BpeMEeHH BOMH3M MaccHBHBIX Ten (JleBu-UuBmra,
1937). PenaruBuctckuii 3¢dekr aeiicTByer B TOM XK€ HAlNpPaBICHMM, YTO H KJIACCHYECKHI,
3aBUCHT OT MAacChl 3Be3Jl, 3KCLEHTPHCHTETa OpOMTBI H PacCTOSHHA MEXIY KOMIIOHEHTaMH
OBoiiHON. JIma MacCHBHBIX 3Be3Z] PaHHMX CHEKTPalbHBIX KIAaccoB, @ TaKHUX Onarojaps
HaGmomaTeIbHON CeNIeKIMM HeMaJlo CpeaH 3aTMEHHBIX NepeMEeHHbIX, PEIATHBUCTCKMI BKJIaZ
MOXET NMpPEBLINATh KIaCCHYECKHII B HECKOIBKO pa3. YUHTHIBaTh PEIATHBHCTCKHH BKJIAJX BO
BpalleHHe JIMHUH ancuy yao6Ho no popmyne (XamryyumH, 1997):

P5/3 (l - e2)

U, =181-10°- e (10)

(m, +m,
rae opOUTaNBHBIL NEPHOX CleAyeT BBIPAXKATh B CYTKaX, MacChl KOMIIOHEHT B COJHEYHBIX
MaccaX, YHCYIeHHBbIH K03(Q¢HIMEHT NPH 3TOM MOJAOOpaH TaK, YTO NEPMOX PeSISTHBHCTCKOro
obpamenns sunuM ancun U, Beipasurca B rojax. IlomoGueti 3ddexrt, HO B 3HAUMTENBLHO
MeHpImeM Macmrabe, HaGmomaerca B ComneuHoli cucreme y Mepxypus. Jlo HemaBHero
BpeMeHH, SABIAACH OMHHM M3 CaMBIX 3HAUMTENBHLIX II0 BEIMYMHE HabmonaeMsix
PENATUBUCTCKHX 3(Q(}EeKTOB, OH CIYXXHWJI HEKHM TECTOM TEOpHHM TIpaBMTauuM OifHINTeiiHa H
COCITY)XXHJI XOpomylo ciayx0y, T.K. BHOBb NpPHBJICK BHMMAaHME K TaKod pyTHHHON o6mactu
MPaKTHIeCKOM acTpopms3mkH, Kak ¢oToMeTpHa 3arMeHHBIX 3Be3f (Pyaxeobumr, 1959;
MapreHoB B XamymuinH, 1980; Kox, 1977). Ho oTHOCHTeNIbHO HeAaBHO OBLTH OGHapyXeHBI
ZIBOIHBIE MYJIBCAphl Ha IIUIMIITHYECKHX OpPOHTaX, rae peSIATHBHCTCKHE 3G (dEKTEl B COTHH pa3
6omme (Xan3 u Teitnop, 1975), m HabmoacHNA 3aTMEHHBIX HOTEPAIH CBOC 3HAYCHHE B
KadecTBE TECTa TEOPHH OTHOCHTENBHOCTH. Ha mepBoe MecTo OnATh BBIABHHYNACh 3ajada
ompeneNeHus KOHCTAaHT BHYTPEHHETO CTPOCHHMA 3Be3bl UM NPOBEPKH CYIIECTBYIOIIHX
3BOMMOLMOHHBIX pacdeToB. Hanmo oTMETWTH, 9TO MMEHHO IIEPBHIE ONPEACNICHHA MAaHHBIX
rapameTpoB U3 HabmoncHMI HECKOJIBKHX TaKHX CHCTEM B CEPEAMHE NMPOIWIOro BeKa NMPHBEIH K
MIOHUMAaHMIO TOrO, YT0 BEIIECTBO 3Be3M ropasao 6ojice CKOHLEHTPHPOBAHO K HX LEHTPY, 9€M 3TO
CUMTAIOCHh B Ha4ajle CTAHORJICHMS TEOPHH BHYTpeHHero crpoeHus 3pe3f (Isapmmmumsa, 1958;
Maruc, 1967; Cementok u ITaunnsckuii, 1968).

CoBOKyIHOe AeiiCTBHE KIIaCCHYECKOro H PesaTUBHCTCKOro 3¢)¢eKkToB paBHO NpOCTOIf

CYMME: @yp0r = @y + @D,y - TIOCTIE HAIUIEKAIETO yUETA PEIATHBHCTCKOrO 3 heKTa MBI MOXKEM

ONpEEIUTh KOHCTAHTHI k; H CPaBHHTh TEOpHIO ¢ HaGmoneHnAMH. O4eBHIHO, UTO IIPH TAKOM



CpPaBHeHHMH MBI JOJDKHBI MOJYYHTH COIJIaCHE MacC, PaauycoB H TeMIlepaTyp Kaxnod u3
KOMITOHCHT C TIPHHATOH TEOPETHYECKOH MOJEIBIO 3Be3] NPH OJHOM XHMHYECKOM COCTAaBE H
Bo3pacre. K coxxaneHmo, XHMH4eCKHi COCTaB M3 OJHHUX JIMIODb (POTOMETPHYECKHUX HaGJOneHHil
onpejenseTca IUIOXO, YTO BHOCHT JOTIOJHHUTENbHbIE TPYAHOCTH NpH BEIOOpEe a/IeKBaTHOM
mozeym. IloHoro corjlacua MexIy TeopHeH H HaOMOACHHAMH B KaXKIOM KOHKPETHOM CiTydae
o nocnenHero BpeMeHn He Gpuio. Ho HaGmoparomeecs yMeHbIIeHHMe pacxoXkaeHHi (3a cuer
YTOUHeHHd TEOpHHM H HAKOIUICHHA HaO/OJaTe/bHBIX JAHHBIX) TOBOPHT O TOM, 9TO MBI
HaxoauMca Ha BepHoM myTH. KonudecTBo mapaMeTpoB, KOTOpbIe HEOOXOANMO YIHTHIBATH NPH
pellecHUH 3aJa4H, JOBOJLHO BEJMKO, H HE BCe INoanaloTcd To4HOMY ydery. Hamprmep,
nmosBUBIHMECS B Hadane 90-X romoB HOBBIE AaHHbIE O KO3(QHLMEHTaX HEMPO3PaYHOCTH
(Pomxepc m Urnecuac, 1992) u, cooTBeTCTBEHHO, M3MeHeHHble mapameTpsl k» (Knaper u
I'umenec, 1992) npusein 419 HEKOTOPHIX CHCTEM JIHOO K COBIaJICHHIO TEOPETHIECKHX PacyeToB
¢ HaOmomeHMAMH, JHOO 3HAYMTEIHFHO YMEHBIIWIM pacxoxiaeHHe. CaMbIM CIOXKHBIM Ui
HabGymoneHHit nMapaMeTpoM ABIACTCA Ha NaHHbBI MOMCEHT OceBO¢ BpamcHHE 3Be3d. MMerorcs
IaHHbIE O TOM, YTO HE BCErAa KOMIIOHEHThI B ABOHHON CHCTEMe BpamalOTCA BOKPYT OCH
CHHXPOHHO C JBHDKEHHEM IO OpOHTe; Takke MOryT OBITb He KOMIUIZaHapHBI OCEBBIE H
OpOHTATHLHBI MOMEHTH BpamieHHd. Bce 3T0 MOXET NPHBOAMTBL KaK K 3aMeIUICHHIO, TaK H K
YCKOPEHHIO ancHAaabHOro BpamieHHs. OTciona BHIHO, 9TO KakAasd OTHAENIBHO B3ATaA CHCTEMa
JIOJDKHA NMOJBEPraThcd BCECTOPOHHEMY HCCIIEJOBaHHIO H BCErJa Haj0 NOMHHTB O TOM, 9TO
pealsHas KapTHHA MOXKET OTJIMIATBCA OT MOAEH, KOTOpPOii MBI Ha TAaHHEBIH MOMEHT HOJb3yeMcH.

IlonBona wror BeepeHmio, pesloMHpyeM, 9TO B IOC/IEAHEe BpeMA HCCIIEIOBaHHA
PEMATHBHCTCKHX 3((deKTOB OTOILIM Ha BTOPOH IUTAaH M TOT aXHOTaXX BOKPYT HECKOJNBKHX
cucteMm — DIHer, AS Cam, kotopbii mnpuBen Jake K BO3HMKHOBEHHMIO OTIMYHBIX OT
DiiHinTeifHOBCKO# Teopuii rpasurtai (Mododar, 1984, 1989), npomen. Kaxmpii KOHKpeTHBIA
ciydait tu6o Hamen cBoe 06BsACHEHHE B paMKax Kiiaccudeckoii Teopud (Kossipesa 1 ap., 1999),
b0 OCTaB/IMET TAaKyI0 BO3MOXKHOCTh A Oolee HMCKYCHBIX HalOimopmartenel, BOOpPY:KEHHBIX
myqmeit TexHukol, B 6ynymem (XamuywmH u 1ap., 1991; Iaitasn u Paiizen6eprep, 1989). Mut
y’ke TOBOPHIIM, 9TO COIJIaCHE TE€OPHH C HAGMONCHHAMH CYIIECTBYET CTATHCTHIECKH, H KaXKaas
BHOBb HCCJICIOBaHHAad CHCTeMa HeceT B cebe HOByo HHpopMmaipno. OOmee KONHYECTBO
HCCIIEIOBAHHEIX 3Be3ll He npesbmmaer 100, a HcclenoBaHHBIX € TOYHOCTBRIO NMPHTOMHOMN IIA
pacdetoB W Toro MeHbme — mopaoka 40. Ilostomy mma Habmonmartesei, obnamarormmx
CKPOMHBIMHM aINapaTypHBIMH BO3MOXHOCTSMM, JaHHas o0NacTh NpEACTaBIAETCA OJHOM H3
HauboJiee MEPCHEKTHBHBIX I BBIIOJHEHUA NEHCTBUTEIEHO KadeCTBEHHOTO MCCIJIENOBAHHA,

IEHHOCTDh KOTOPOr'0o CO BpCMCHCM TOJIBKO BO3PacTET.



Ha 3ammuTy BEIHOCATCSA CIIEAYIOMMNE OCHOBHBIE NOJIOKECHUA TUCCEPTaLIHH:

1. BEICOKOTOUHBIE (POTOINMEKTpHUECKHE WH3MEPEeHHA 3aTMEHHBIX JBOMHBIX CHCTEM
a Ceseproii Koponsl, GG Opuona, DI I'epkyneca, V541 Jle6ens, V577 3meenocua (Gonee
9000 wu3mepenwmii). JIna cuctem GG Opuona u V577 3meeHocua ¢oTO3NEKTpHYECKHE
Ha0JIONEHHA BHITIONHEHBI BIIEpBhIE B Hallei padore.

2. ®doroMmerpHUecKHe H aGCOMOTHBIE 3JIEMEHTHI 3aTMEHHBIX ABOIHBIX cucTeM GG OpmoHa,
V577 3meenoclia, HalificHHBIC H3 aHATH3a HX MHOTOLBETHBIX KPUBBIX 6JieCKa HTEPalMOHHBIM
meTonoM AuddepeHIATBHBIX IONPABOK.

3. IlepBoe ofHapyxeHHe M HM3MEPEHHE aNCHIOAIBHOrO BpameHHA B cucTeMax o CeBepHoit
Koponst 1 GG OpHoHa. YTO4HEHHEe CKOPOCTH BpalleHHMA JIMHMH ancHA B cHcTeMax V541
Jle6ensa u DI I'epkyneca.

4. OOGHapyxenne ¢pusmdeckoit MukponepeMeHHocTH V577 3meeHocua, a CesepHoii Koponst
1 GGOpunona. OmnpeneneHve nepuona ¢Qusudeckodi INepeMeHHOCTH Onecka Yy
V577 3meenocna. YcTaHoBlIeHHE CTaOHWJIBHOCTH 3TOTO NMEPHOZA Ha NPOTHKEHHH 3 JIET
HabmoneHuiA.

5. OGHapyXeHHE AHOMANHHO GONBIIOro MexaBesmHoro mnornomenus (4, = 4.1knx’) B
HaNpaBJIeHHH 3aTMeHHOM xBoiHO# cucremMbl GG OpnoHa ¢ KOMIIOHEHTaMM, eme He

JOCTHI'IIUMH, NIO-BHIHNMOMY, Ha4aJIbHON IJIaBHO#H MOCIIEAOBATEILHOCTH.

IlepeunicneHHble IYHKTHI ONpPEACIAIOT TaKkKe HaydHyl0 HOBH3HY pe3yJbTarToB,
NOJNyYeHHbIX B muccepraimi. MccnenoBanus aBropa mo 3Toif Teme Hauatel B 19861, H
IpOAO/DKAIOTCA MO HacTosmee Bpemsa. OCHOBHbIE pPe3yNbTaThl PaGoThl NOKJIAABIBAINCH Ha
ceMHHapax otzena 3se3aHol actpodusuxu AW MI'Y nox pykosoacTsoMm wieHa-kopp. PAH
AM. Yepenaimyka, Ha MeXXIyHapoaHOH KOH(pEpeHLMH 1o NepeMeHHbIM 3Be3iaM Bo PpaHimu B
2002r.

Bcero no teMe mucceprauuu 65UI0 OMyGJIMKOBaHO 6 cTaTeif, TPH M3 HUX COBMECTHBIE.
O6mas MOCTaHOBKA 3a7a4 ONpeeNsaIach MOMM HaydHbIM PyKOBOIHTEJNIEM, JOKT.¢u3.-MaT.HayK
X.®. XamuyumsbiM. B coBMecTHBIX pabotax ¢ X.®. Xaniy/UTHHBIM IO HCCIEAOBAaHHIO CHCTEM
GG Ori u V541 Cyg, aBTOpY NpUHAIJIEKUT yJacTHe B IIOCTAHOBKE 3a/1a4H, HEIIOCPEICTBEHHBIE
HaGmoAeHHA CHCTEM, MepBHIHAas o6paGoTka pe3y/nbTaToB, onpenelieHHe HOTOMETPHYECKHX H
a6comoTHbIX 37eMeHTOB GG Ori, H3MepeHHe nmapaMerpoB ancuuanbHoro asmwxeHHA GG Ori,
YTOYHEHHE IapaMeTpoB ancHAaIbHOro mapmwikeHua V541 Cyg, ydactHe B  0O6CYXIeHHH
pesynbraTtoB. B cosmectHoli pabore ¢ C.A. XoapxunemM no DI Her, aBropy npuaamiexur

Gonbinas 9acTh HaGmomeHMA, a Takoke ydacTHe B 00paboTke H HHTepIpeTalHH pe3ynsTaToB. B



ocranbHbix pabGorax, mo cucremaMm aCrB m V577 Oph, wmuccnemoranms npoBeneHsI
CaMOCTOATEIHHO. '

OcHoBHas pa0oTa nmo pa3paGoTke W U3rOTOBJICHHUIO aNMapaTypsl A HabmoneHui 6su1a
rponesiaHa TakXe caMocTosTeNbHO. Ha aTane MccrenoBaHHS KpPHUBBIX peaklLMH, HaGmOAeHH
CTaHIAPTHBIX 3Be3/ VI ONpENeNIeHHd TEMINEPAaTyPHBIX 3aBUCHMOCTEHf H peXyKUMH B CHCTEMY
Karanmora T'AMIII, neoueHumyio nomomsb okaszana H.C. Bonxosa. Ilpun onpenenenun
(OTOMETpHYECKHX MapaMeTpOB CHCTeM OBUTM MCIIONB30OBAaHBI Pa3JIMIHBIE BAPHAHTHI
nporpammsl, paspaGoranHoii A.M. XammywmHo#t m X.@. XamMy/luMHBIM H peanmsyiomeit
MoauHIMPOBaHHbI Merol Iu}depeHIMaNbHBIX MONpPaBoK. MHOXECTBO BCIOMOraTETbHBIX
nporpamMm 1A 06paboTKH 351eKTpodOTOMETPHIECKHX HaOmoAeHH!, JUIA NOHCKOB IEPHOIOB
ObUIH HAIHMCAHBI aBTOPOM caMOCTOATENbHO. YacTe HaGmoaeHuii Obula BBINOJIHEHA C
HCIIONb30BAHMEM JJICKTPOHHBIX CHCTEM BBOAA B naMATh OBM H cnemmambHbIX mporpamMm s

3THX 6710K0B, pa3spaboraHHbX H oTnakeHHBIX B.I'. Kopannossm.
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I'naBa I. Meroanka rerepoXpoMHbLIX ¢(OTONIEKTPHIECKHX HaO/II0NEenHiH

3aTMEHHBIX ABOHMHBIX CHCTEM.

§1.1. O6HapyxeHHe 3aTMEHHBIX CHCTeM H3 poTorpaduveckux Hada0aeHHil, onpeneacHue

OopOHT, MePHOIOB H OLIEHKA TOTHOCTH.

OCHOBHBIM METOJOM OTKDBHITHS HOBBIX 3aTMEHHLIX CHCTEM IO CHX IOp OCTaeTcs
dotorpapuueckuit. Meron cBOoAMTCA K HONYydeHMIO, KAK MHHHMMYM, ABYX CHHMKOB JaHHOM
obnmactu He6a Ha ONHOM HHCTPYMEHTe B pa3Hble HOYH HAOMMOAECHHIT H NOCIEAYyIOmEe HX
cpaBHenre. Kak npaBwno, A1 CpaBHEHHA HMCHONL3YIOT GIIMHK-KOMIIAPATOPEI, MO3BOJIAIONIHE
GBICTPO NEpeKmoYaTh B IO 3PEHHA OJHY M Ty 3Ke ob6macte HeGa Ha JBYX PpasHBEIX
dororpapudeckux miacTHHKax. [lepemeHHas 3Be3ha HAYHHAET «MHTATh». METOA XOpoIm TeM,
9TO MO3BOJIAET ONEPATHBHO IPOCMATpHBaTh OOIIHpHBIE 00NacTH HeOa, oGnamaer Gonpmoit
NpoHHLalomeit CHIoi fake Ha HEOONBIIIX MO pa3MepaM MHCTPYMEHTaX. TpyAHOCTh COCTOHMT B
TOM, 49TOOBI NONYYHTh CHHMKH, TNpUrofHble A «OmuHxoBaHMA», OHH JMODKHBI OBITH
OOMHAKOBOM TUIOTHOCTH, H300pakeHHA NOJDKHBI OBbITh KPYT/IBIMH M OQHHAKOBBIMH Ha 00eHX
mwiacTuHKax. Jlng nposepku Heo6xoaMMO HMETBh, IO KpaliHell Mepe, elle OOuH, TPeTHii CHUMOK.
Jlons BHOBb OTKphIBa€MBbIX 3aTMEHHBIX pa3dC/ICHHbIX CHCTEM HEBEIMKA. JTO CBA3aHO C

HeOONMBIIMMH OTHOCHTEIIbHBIMH pa3MepaMH KOMIIOHeHT: rjtr; < 0.1a (tme a— Gombmas

NOJyoch OpOMTHI), YTO NMPHUBOAMT K Majioff OTHOCHTENBHOM MPOAOJDKUTEIBHOCTH 3aTMEHHM,
menbme (.1P (P - opburtanpHbIT mepHoa CHCTEMbI). BepoATHOCTh «TOMAcTh B MHHHMYM»
He3HaunTenbHAa. KpoMe TOro, AnA yBepeHHOro OOHapy)KEHHMs NEPEeMEHHOCTH He06XO0IuMo,
9106BI 67IECK CHCTEMBI M3MEHWICA XOTA Gbl Ha 0.25™, 9TO HMPHMBOANMT IJIA PacCMaTPHBAEMEIX
CHCTEM K eIe MeHbmeMy HHTepBany «BumuMocTi?: <0.05P. TpeGoBaHMe K aMILIMTyZe TaKke
HaK/IAJbIBA€T OTPaHHYCHHE HA JUIMTEIbHOCTh JKCHO3HIMHM ~ €CH IyOMHa MMHMMyMa MNpH
9acTHOM 3aTMeHMH Grm3ka K 0.25%, To nmHHOM 3KCcrosHImed oH GyNeT MONMHOCTHIO «3AMBITY.
Bruay orpoMHOro KoJmdecTsa HHpOpMaIMH, coiepxkateiics Ha (OTOIUTACTHHKE, TINATEIbHBIA
MPOCMOTP OAHOM TONHKO Napbl CHUMKOB MOXXET 3aHATH Y OIBITHOTO HaGmOZaTeNs HECKOIBKO
paGounx ngHeil. Bonee mnepcrneKTMBHBIM NpEACTaBIAETCA CKaHupoBanHe dortorpadmii ¢
nocienylomeit KoMmnplotepHoil o6paborkoit. Ilpm TakoM mnomxome, BMECTO IIPOCTOro

NPOCMAaTPUBAHMA IUIACTHHKH y HAaC coxpaHdercs HHopmaima o Grecke H KOOpAMHATaX BCexX
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3Be3x Ha Qororpapun. Tak Kak HaC HHTEPECYIOT TONBKO 3aTMEHHBIC, XOPOIIO pa3Ze/ieHHbIe
CHCTEMBI, OGJIajjalomue K TOMY ke 3HaYMTebHbIM 3KCLEHTPHCHTETOM, TO MPOCTOrO OTKPBITHA
3Be3/Tbl KaK TEpPeMEHHOM COBEPIIEHHO He JOCTATOYHO. 3Be€3/a OJDKHA GBITh MpeNBapUTENLHO
HccneoBaHa TeM e doTorpadpuueckum metomoM. JUis 3TOro, Kak NpaBuiio, HEOOXOIUMO HE
MeHee COTHM CHMMKOB JaHHOM 00nacTd HeOa, NPUroaHbIX A4 H3MepeHHi. I1pu 3HauHTEIBHOM
SKCIEHTPHCHTETE HMEIOMErocs MaTepHana ObBacT He JOCTaTOYHO, YTOObI YBEPEHHO
OMNpee/INTh IepHoA 3Be3abl. MoryT mnoTpeGOBaTECA MHOTOYMCIIEHHBIE JOMOIHUTENbHBIE
miMeperus. Ho yxe n3 dororpaduieckoii kpuBoii 61ecka, €CITH €€ YAaeTCa MOCTPOUTh, MOXKHO
TIpeBAPUTEIIHHO OLCHHTh MHOIHE TAapaMeTphl CHCTEME. MOXHO MONYYMTh OTHOCHTENBHbIC
pamMychl M CBETHMOCTH 3Be€3[l, HAKIOH OpOHMTHI, NONTOTY HEpHacTpa H IKCHCHTPHCHTET.
TO4YHOCTh NONY4aEMBIX 3JIEMEHTOB HeBBICOKA, mopsmka 15-20%. Ho Takme mccnenosanus
TI03BOJITIOT BHIGpATh M3 BCEro MHOrooGpasHs Te CHCTeMBI, Hab/MOAEHHU KOTOPHIX 3HAYMTEEHO
6oylee TOYHBIMH, HO H TPYAOEMKMMH MeTOAaMH Haubonee mHoroo6ematomu. Hanpumep, mia
HMCCIIeJOBaHUs ABWXKEHHA JIMHHH ancCHA Majio NEPCNEeKTHBHBI CHCTEMBI ¢ NepHoaaMu Gomnee 10
CYTOK H AONITOTOH nepHacTpa, 6mskoii k 0° win 180°. Ilpu Takoi opuenTauu opGUTHI B TaKOM
THiepHoje MOJIOXKEHHe MUHMMYMOB Ha KpuBoil Gniecka OCTaercs NpPaKTHYECKH HEH3MEHHBIM B

Te4YeHHE BEChMa JUTHTCIIBHOIO BPCMCHH — RO COTEH JIET.

§1.2. llInpoxomnoocHbIe H Y3KOMNOJIOCHbIE MHOTrOL{BETHbBIE nabmoneHns
¢ GOTOYMHOXKHTEJIAMH. IMpakTHka HCNOJIb30BAHHSA OJHOKAHAJBHBIX

H MHOTOKAHAJbHBIX (l)OTOMeT POB.

Meromika (OTO3NEKTPHIECKHX HAOMOACHHH AOCTATOYHO XOPOmO OTpaGoTaHa, H MbI
371eCh OCTAHOBHMCA Ha IPAKTHKE KOHKPETHBIX HaOIofieHHil, MPOBEACHHBIX B PAMKaX NaHHOH
paboThl. B maHo#i paGoTe, B OCHOBHOM, MCNIONB30BANCA OmHOKaHambHBI WBVR dortometp ¢
dotoymuoxurenem EMI 9863, oGnanaiomum My sTHInesnouHsM Gporokatonom S20. B kavectse
muraromeit orTuky cayxun 48cm pednexkrop A3T-14A, pacnionoxeHHst B Tsaub-1lansckoi
BbicokoropHoit axcnemuumu TAHWIIl B6mu3sm Anma-Atel (Beicota 3000M), manee TILBI.
HekoTtopsie Ha6moAeHNs POBOAWIMCEH Ha TOMH ke 06cepBaTOpHH ¢ YeThIpexKaHabHBM WBVR
doToMeTpoM ¢ potoymHOX)UTEIME DIV-79 (TaKke MMeeT MyIBTHIIENOYHOHA doTokaron S20,
HO oOnmajmaer MeHpmeH YYBCTBUTENbHOCTHIO, 9eM EMI 9863), KOHCTpYKUMS H IpPHHLMII
neiictBus  xotoporo ommucansl KopumnoseM H Kpsutosem (1990). Ilomumo atoro,

HCTIONb30BaJICA ofHoKaHanbHei UBV ¢otomerp coGCTBEHHOM KOHCTPYKUMH aBTOpa ©
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doroymuoxurenem EMI 9789 (6nankambHeiii ¢poroxaron), npumeHssmmmes Kak B TIIIBI, Tak
u Ha Kpsimckoii cranupu AV Ha Teneckonax 3T (125¢m) i Leiice-600, a Takke B Mockse,
Ha Teneckonax A3T-2 (70cM) u Lleiicc-300 (pedpaxrop). IllupokononocHas cucrema WBVR
ObUta BEIOpaHa BBHAY €€ JIydlell OIpeNeNeHHOCTH, OCOGEHHO 3TO KacaeTcs PpeXyKUHH
HaGmoneHMit B ynbTpadHONETOBOM AHana3oHe, ¢ ¢pribtpom W, IlonpobHoe onucanHe CHCTEMBI
nmaHo B pa6orax Crpaibxuca (1977) m Xamnymwnuna u ap. (1985). 3a ocHoBy 6bula mpuHATa
cHucTeMa deTelpexkaHampHoro WBVR ¢oromerpa, ¢ kotopeiM B I'ocynapcTBeHHOM
ActponomuueckoM mHcTHTyTe MM. ILK.IlTepnGepra Geut cosman Karanor 13600 3Be3n
Cesepnoro He6a (KopHiios, Bonkos, 3axapos u ap.,1991), nanee Karanor FAHWIIL ITonocw B
u V Karanora TAUII noutH He OTIH4YaOTCA OT cHcTeMbl Moprana—I[)xoHcoHa, a monoca W
JIOIYCKAeT OJHO3HAYHYIO PeAyKiHio B mobyio m3 cuctem U nourn miA Beex 3sesfl. [lonoca R
YHHKQIbHA, HO EpeCUMTHIBaeTCA B Mo0yio H3 R eme mpoine, 9em W. He akueHTHpYys ocoGoro
BHMMAaHHA Ha TEXHMYECKOM oOOeCnedeHNH, HY)KHO OTMETHTh, YTO MHOrme OJoku
perucTpupyrommeii anmapatypsi, Bknodas UBV ¢oromerp, 6butn paspaboTaHbsl H H3rOTOBJICHBI
aBTOpOM caMocTosTeNbHO. HanpuMmep, MexaHHdecKHe y3/Ibl M KBapLEBOE 4acoBOE BECHHE AJIA
mByx TteneckonoB A3T-14A, pacnonoxenHelx B TIHIBD, pasa  BHICOKOBOJBLTHBIX
crabwmsupoBanHbx Onoka mm UBV m  WBIR ONHOKaHAMBHBIX  GOTOMETPOB,
IIMPOKONOJIOCHBIE YCHIMTENN WA cdeTa GOTOHOB WiA 3THX XK€ $OTOMETPOB, HU3KOBOJIBTHBLA
6JIOK NMMTAaHUA VIS MHUPOKOMNOJOCHBIX ycuumTeneil. Bce mpuOGophl nokasam BhICOKYIO CTENEHb
HAIeKHOCTH B TNONEBBIX YCJIOBHAX, rojaMu paGoras 6e3 obcmyxuBanua. OCHOBHBIMH
NpHYMHAMM OTKa30B GbUTH nepe6GoH HaNpsmKeHHA B CeTH M IpyGble ommbku Habrmozarenei.
Hanpumep, HanpsokeHus B 2 KB Ha BXoZle He BBUICPKHMT HH OIMH YCHJIHTE!Ib, TaK H CITy9HIOCH
omHaxabl. Bce 3T0 04eHp BaKHO JJI NMPAKTHKH HaOMmoAeHHMH, TaK KaK, AMes KanpH3HYIO HIH
JyBCTBUTE/IbHYIO K MEXaHHYEeCKHM BO3NCHCTBHAM almaparypy, HEBO3MOXHO NOJYIUTh XOTh
CKOJTbKO-HHOYIb IOCTOBepHBIE pe3ynbTarhl. Haxonack moA KymojioM, HOYbIO Ha MOPO3€ HYXHO
MCTIONB30BaTh Jno6yl0 BO3MOXHOCTB IUIA HaGmoneHHH, a He TPaTMTh JParol¢HHOE BpeMA Ha
peMoHT. ITpuGops! JOJDKHBI BRIIEPKHBATH yIaphl O Tejery, Habmonatens H KONOHHY, 6pocku
HanpsOkeHMsd, mepenagsl Ce30HHBIX Temmepartyp no 50° C, Heymenoe ofpamieHne HEOIBITHBIX
Habymonmareneii — cTyaeHTOB, HarpuMep. IIpakTHKa NMOKa3BBAeT, ITO GOJLIIMHCTBO BHE3AIMHbBIX
OTKa30B NPUXOIHTCA IMEHHO Ha XOpOIIHEe HOIH.

Bce ¢oroMerpsl Gbut cHaGXKEHBI CTAHAAPTHHIMH HaGopaMH CTEKIAHHBIX (HILTPOB,
omicanHbiMH Crpaitkucom (1977); HeckoIbKO MOTJIH OTIMYATECA TOMIIMHEI CTekoll. B puispe
W mia ycTpaneHMA NpOIMyCKaHHMA cTexos Mapku Y®C B KpacHoit o6nactd mpu paGore ¢

MYJIbTHIICIOYTHBIM d)OTOKBTOI[OM He0OXOOHMO HCIOJIb30BaTh KpHCTaA/ZI MCOHOI'O KYTIOpOCa. Jto
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CO3MaCT TEXHMYCCKHE TPYAHOCTH NPH INOBTOPEHHH CHCTEMBI, CBA3AHHBIE CO CJIOKHOCTBIO
NOJy4eHUs ONTHYECKH OTHOPOAHOrO KpHCTa/uia Gonpmux pasMepoB (mopsaxa 15 mMm B
IUaMETpe) H €ro HEeCTONMKOCTBIO K BIUSAHHIO BHemHe#t cpexasl. Kaxmas u3 komOGuHaimit
CBeTOQHWIBTPOB HEOJHOKPAaTHO MpOBEPAIaCh Ha CIEKTPAJIbHOE MPOIMYCKAHHE C INOMOLIBIO
MmoHoxpomatopoB  MJIP-23 ®  «Specord». DuwibTpel H  (GOTOYMHOXHTENIH  He
TEPMOCTATHpOBaMCh. TOMy €CTh HEeCKONbko mnpHdIMH. Jlo6oe yclIoXHeHHe KOHCTPYKLHH
npubopa NPHBOIMT K YMEHBIICHHIO €r0 HaJIe)KHOCTH, CM. Bbime. Eciu cucTeMy OXJIaXKaaTh, TO
Cpa3y BO3HHMKHET mpoG/ieMa 3anoTeBaHMA BXOIHOIO OKHa TEPMOCTaTa, YTO MOXET COKPaTHTh
JOCTYIIHOE JjIA HaGmoneHHi BpeMs HAIONIOBUHY — HE TONBKO 00Jlaka, HO M NOBBIICHHAsA
BIQKHOCTh BO3/yXa CTaHET HEMPEOJONMMOH mnperpanoil. Ecim mpu TepMmocTatMpoBaHMH
HCIONB30BaTh ITOAOIPEB, TO MBI YBEJMIMM TEMHOBOH TOK, Beb NOXOrPEBaTh NMPHAETCA O
MaKCHMAJIbHBIX TONOBRIX Temmeparyp — mia TIIBO aro +15°C. C mpyroif cTopoHsl, onbIT
MOKa3bIBAECT, YTO PEAKO KOIa HOYHBIC TEMIIEpaTyphl MeHAIOTCA Goibiie YeM Ha 2° —4°C 3a
10-14 wacos. bonpmue H3MEHEHHA TOBOPAT O MpHXozxe atMocdepHOro ¢poHTa, KOTOpHIE H
OCTaHOBHT HaOIIONCHMA €CTECTBCHHBIM ITyTeM. BO-BTOpHIX, TeMmepaTypHbie 3aBHCHMOCTH
doroymHoxxuTeneit H GHIBTPOB MOXHO HCCIIENOBaTh M ydecThb mpu oGpaGorke. B-tperpmx,
3Be3/ibl CPAaBHEHHA CTapalOTCA BHIOPAaTh KaK MOXKHO OoJiee GIM3KMMH IO LBETY K NEPEMEHHOMA,
TaK 970 HEOOJbIIHE H3MEHEHHA HHCTPYMEHTAILHOH (OTOMETPHYECKOH CHCTEMBI MOYTH HE
CKaXyTca Ha pesynpratax amboepeHumanbHoit poromerpun. HeoGxomuMmele HccnenoBaHus
6bUTH MpOBEAEHHI U NOATBEPWIIN HE3HATHTEHOCTh CE30HHOTO TEMIIEPaTYPHOro 3¢ gexra, CM.
puc.l.1. Ha 3TOM pHCyHKe NMpHBOAATCA HaGIIONCHHA OKOJIONOJAPHOM obGnacTd u3 45 spkux
3Be3/l, NpOBEACHHbHIE NpPH pasHbIX TeMmepaTypax. 3Be3sl B O0MacTH HAaXOMWIACh
NpHOMU3NTEPHO HA ORHMX BO3XYmHBIX Maccax. HaGmoperma mpu T= -18°C 6sum
BBIIOJIHEHBI 25/26 Hos6psa 1987r., a HaGmonenusa mpu T =+10°C — 3lasrycra/lceHTabps
1988r. CranpaptoM sBmsuiack 3se3ga HD5015 (V= 4.80", Sp = F8 V), Be;MIMHEI ee B3ATH U3
Karanora TAUIIl. Jra 3Be3nma OOHOBPEMEHHO fABIAeTCA Haubosiee 9acTo HaG/momaBIIMMCH
craHzaproM npu HaGmoneHuax Karanora FAUIIL. Bugso, 910 NpH NOBBINEHHA TEMIIEPATYpPhI
nmonocsl BVR npuMepHO OAMHAKOBO CMEMAIOTCA B JJIMHHOBOJHOBYIO oOnacth. Ilomoca W
IPaKTHIECKH He MOKa3bIBACT TeMIepaTypHoro 3¢ dekra. bonee cribHbLE pa3bpoc HabmoneHuit
B yIbTpadHoseTe B 06JIaCTH KPacHBIX 3BE3J OOBACHACTCA MAJIbIM CUTHAJIOM. J[ONMOMHHUTEIbHBIM
NOATBEPKACHHEM TOYHOCTH  IIPOBEACHHBIX HAOMIOAEHMIA  CIY)KMT  MOATBEPXKICHHE
TICPEMCHHOCTH HECKONBKMX O0BEeKTOB Katajora NSV H HECKONBKHX MalOaMILTHTYTHBIX
NEPEMEHHBIX, Cy4aiiHO MOMNABIIMX B CIIMCOK. 3BE3/BI 3TOrO Xke CrmHucka (Bcero okono 100mrT.)

ObUTH HCMOJIB30BAaHBl H NPH PEeAyKUMH HammX Habmonenwii B cuctemy Karamora TAMIIL.
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BaxHeIM mapaMeTpoM sBIfeTC CTaOWILHOCTD (poToymMHOXMTena. I3BectHo, 4TO
CTATHCTHKA ()OTOHOB M, CJIEJIOBATENbHO, (OTONEKTPOHOB MAOJDKHA CJIEJOBaTh 3aKOHY
pacrnipenenenus Ilyaccona. OTKIOHeHHe CTaTHCTHKH OT ITyacCOHOBCKO# TOBOPHT O TOM, HTO B
doToymHOXKHMTENE, HAPHMEDP, HEKAYECTBEHHBI BaKyyM, H HEKOTOpbIE HMITYJIbCEI TOKA BHYTPH
KOJIOBI BBI3BLIBAIOT BTOPHIHBIE pa3paabl. MoxkeT BO3HHKHYTh, TaK Ha3bIBaeMas, MOJIOKHUTEbHAA
ONnTHYeCKas OOpaTHad CBA3b, KOTAa BCIBIIKA CBETA OT CHILHOTO 3JEKTPOHHOIO0 HMITY/bCa
BOIH3d aHOAA HHHULMHPYET HOBBIE (POTOIECKTPOHBI ¢ doTokaTtoga. Or6op PV mo stomy
mapaMeTpy NPOBOOWTCA 3aMMChIO CTATHCTHKH OTCYETOB B TCUCHHE JOCTATOYHO JUTHTEILHOTO
BpeMeHH Tpu 3acBeTke ¢doTokatoma Gosice CHIBHBIM, YeM NPH HaOMOICHHAX, CTaOWIBHBIM
HCTOYHHKOM cBera. Hama npakTvka nokasana, 4ro BCe HCIONb3yeMble (POTOYMHOXHTETH
ABJIAIMCH NPAKTHYECKH MIACATbHBIMH MPHEMHHKAMH, HE BHOCA B H3MCPCHNUA AOMOJIHHTEIBHOTO
nryma. J{axxe TeMHOBO# TOK, KaK IpaBmiIo, ObUT B HECKOJIBKO pa3 ciabee orcueTos Ha ¢oH Heba.
B 6eanynnyro Houys B TIIIBD, mpu ycioBHM OTCYTCTBHA NMOACBETKH OT AymMa-ATHI (ropox B
o6nakax, Ha rope fCHO, O49eHb peiKas CHUTyalus), orcder B 29" nuadparme Ha ¢oH HeGa B
¢wisTpe V 6p11 90cex!, a TemHOBo# TOK mpu T = -5°C 6511 okono Scex’’. Tlpumep 3amucu
MHKPOIEPEMEHHOCTH A XapaKTePHCTHKH TOYHOCTH HaGmoneHHH npuBeneH Ha puc.l.2.
Bepxune rpadHKH NpEeACTAaBIMIOT PasHOCTH BEMMYMH MEXKAY NEPEMEHHOH 3Be3nol (wm
KOHTPOJIbHOM 3Be3/10#i) B 3Be3110if CPaBHEHHA, HIDKHHE — Pa3HOCTH BEJIMIHH MEXTy epeMeHHOM
3Be370# (WIH 3Be3moit CPaBHEHMA) H KOHTPOJIbHOH 3Be3a0il. OTae/bHAA TOYKA COOTBETCTBYET
30ceK 3KCIO3MUMH 3Be3mnl BenmdauHOM V ~ 8™ Ha 48cMm pednextope. Buano, 9ro pasHocTH
«TIporpaMMHas  3Be3la —3Be3a CPaBHCHHA» i1 TICPEMEHHOH H KOHTPOJIBHOH 3BE3ZIbI
KOppenupyIoT. AMILIMTYAa mepeMeHHO# V534 Tau Bo BTOpYI0 HOYb 3aMETHO CHIDKACTCA IPH
ydeTe pasHOCTH ee Grecka ¢ KOHTPOJbHOM 3Be3oil, 8 He ¢ OCHOBHOI 3Be3NOW CpaBHEHHA.
Tocnemusda, BUIHMMO, 06JaaeT MHKpONEpeMEHHOCThIO Ha yposHe 0.005™, Cpenmasa ommGka
OTHeNbHOM pasHocTd BenmdauH pasHa 0.0031™ B mepsyio Hous ® 0.0057™ Bo BTOpy10. DTO
COM3MEPHUMO ¢ OIMOKO#, KOTOPYIO MBI BIIpaBe 0)XKHIATh H3 OXHOMH TOJIBKO CTATHCTHKH (OTOHOB:
0.0016™. Brausuue atMocdepbl — «MepLaHMii» 3Be3/bl, HA TOYHOCTh H3MEpEeHMi, Haxe B
HICATBHYIO IO BCeM NapamerpaM, ¢OTOMEeTpHYeCKyl0 HOYb, B 4 pa3a CHJIbHEE, YeM BIIMIHHE
dotonoro myma. He yraybnadce panee B mnpoGneMy TOYHOCTH —(hoTOMETpHYECKHX
HabmoAeHuii, OTMETMM JMIOb, 9TO mNoidydaeMas B TIIBD TOYHOCTP OKa3kIBaeTCA
HeJIOCTHXKUMOM 1A GONbIIHMHCTBA ApPYTHX obcepBatopuii. Ilpu BeiHOCe 3a aTMocdepy JaHHBIX

HabmoneHuil, MpeCTaBIeHHBIX Ha pHc.1.2, Hernomb3oBaiack 6e3a3po30IbHas MOJENb
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atMocdepsl. Bosnymmas Macca yBesmumBaniach or M=1 B Hauane 3amucu no M=1.6 B kxoHue.
Camu 3aaTMOc(epHBle OTCUETHI Ha 3Be3]1y Aep)Kaich BHYTpH 1% anana3oHa, MpakTU9IECKH TaK
’Ke, KaK ¥ pa3sHOCTH BelTMIHH Ha puc.1.2, Jlums B koHue Houu JD 2447482 Havuamuce KoeGaHusA
MPO3pavHOCTH, npesbimaiomue 1%. Yepes 30 MUHYT mocne OKOHYaHHA 3alHCH B 3TY HOYb HeOO
3aTaHyno obnakamu. TouHocTh HabGmonaeHHit B 3Ty HOYh TOXE HIDKE. T.e. MpPH HATHYMH
npeaBapuTenbHON 06paGoTKH B peaIbHOM BPEMEHH OKAa3bIBA€TCA BO3MOXKHBIM IIPOrHO3UPOBATh
HM3MEHeHHe Ha0mojaTeNsHOH mOrogbl H COOTBETCTBEHHO KOPPEKTHPOBATh IIPOrpaMMy
HaOmoneHuii. Xota ob6e 3amMcH pa3jienieHsl HHTepBaloM B 14 nHeil, Temnepatypa B 00e HO9IH
ormudanach Ha 9°C, HaOmomeHHA paseNeHB! NMPOMEXKYTKAMH HETIOroAbl, CHCTEMATHYECKHX
PAacXOXIEHMH B CPeJHUX YPOBHAX PasHOCTEMH HeT.

MertoznoMm, npemnoxeHHbM Xamiy/-uIMHBIM (1975), perynspHo npoBepsuiach JIMHEHHOCTb
BCETO NMPHEMHOTO TPaKTa: GOTOYMHOMHTEh — YCHIHTENb — CIETIHKH HMIybcoB. Mcnone3ya
MTOHATHE (MEPTBOTO0 BPEMEHM» JUIA CTATMCTHKM IlyacCoHa, MBI peryniapHO IPOBEPAIH JaHHbIA
napameTp, Habmopas B cTaOWIbHYIO HOYb HECKOJIbKO 3Be3Jl (00br4HO 3) mpH pasHbIX (Kak
npaBwio, 5 - 6) aneprypax nuraiomedl onTHkH. JlMaMeTp BXOMHOrO OTBEPCTHA TeecKoIla
perymipoBajicsa HpHcoBoii auadparmoii. MetomoM Hrepaumit HaxoaHIach HCKOMas BEIMYHMHA.
Jina Bcex MynbTHIIENOIHBIX DIV 1T~ 20 — 251, a wia OuankanpbHoro T ~ 40 — 45uc. Pazmaaue
CBA3aHO C KOHCTpYKIMel MuHOA0B KOHKpeTHBIX PJY. Bea npouenypa 3anumana 15-20 MuxyT.
«Y3KMM» 3BEHOM B IeTOovuKe peructpaimu ssitercda OIY. Vewmrenmun KOHCTPYKUHH
Kopumwniosa (Kopuwior um KpruioB, 1990) obnapmamu «MepTBEIM BpeMeHeM» IOpAAKa SHC,
caeryukn — TakuM xe. EMI 9863 obnamaer HECKONBKO MEHBIIMM MEPTBBIM BpEMEHEM, deM
®DV-79, npumepso 15 Hc npotns 20 HC, H 3HAYHTENHHO JYYIIHMM OXHOIIECKTPOHHBIM MHKOM.
3T0 no3BOJIET yBepeHHEe BBICTABJIATh YPOBeHb NUCKPHMHHALMM YCHJIMTENS H FOBOPUT O
JydineM OTHOIIGHHH CHMTHajla K IMyMy (oroymHoxurens ¢upmel EMI. 3a cuer Hamuumsa
TOKOMpoBOAAIIEH o000novKM, Haxoasmeiica moA NOTeHIMaioM kartoga —1.9xB, nanHeri
$OTOYMHOXUTENS MeHee IOJBEP)KCH BIHAHHMIO 3JIEKTPOCTATHYECKHX moJiel, a 3HaYuT H
CE30HHLIM H3MEHEHHSM BJIAXXHOCTH. MHoraa BecHOl, NMpM HHTEHCHMBHOM TasHHHM CHera H
BBICOKOM YPOBHE BIQKHOCTH, paboTath ¢ ®OVY-79 ObUIO NMpaKTHYECKH HEBO3MOXHO H3-3a
NOBHIIEHHOTO H, [JIABHOE, HECTAOWIBHOIrO TEMHOBOIO TOKAa. B HEKOTOPBIX ClIydasxX IMOMOrajio
«TpoBeTprBaHHE» GOTOMETPA, @ HHOTAA H HeT. TOYHBIX NPHYMH YCTAHOBUTh He yaanocs. Ho y
EMI 9863 Takoro 3¢pexta 3a Bce BpeMs paGoTel He HabmO#aNoCh.

OmuH H3 HamMX o0BekToB, o CrB, upesppruaiino spkuii: V= 2.21™. Spkue 3Be3msl

¢oTOMETPHPOBaTh 3HAYHTE/IBHO CJIOXKHEE, YeM Haxe NpeAenbHO cnabeie. IIpm otcuerax
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nopsnxa 10° ¢, naxe xopomo m3BecTHOE T, ToUHOCTHIO MOpsAAKE 3 — 4%, BHOCHT 3HATHTENBHYIO
norpemHocTh B Habmonenusa. Kpome Toro, dpopmyna Hermueitnoctn:
Nob.t

N= ,
1—1Nob:

(1.1)

rae N — uncno npumexmux, Noss — 9HCIIO 3apErHCTPHPOBAHHBIX HMIIYJIBCOB, T— (MEPTBOE
BpeMs», IepecTaer paboTaTh, T.K. BO3HHKAET INOCTOAHHAs COCTABJAIONAA B CHUTHAle H3-3a
HaKOIUICHHS 3apsjia B Mapa3sUTHBIX €MKOCTSAX IPOBOJOB H BXOAHBIX LiETieif, YTO MPHBOAUT KaK
OBl K M3MEHEHHIO YPOBHS JTUCKPHMHHALIWH, T MEHAETCA, MpHYeM 3aKOH U3MEHEHMs 3aBUCHT OT
3THX €MKOCTeif, a OHM KaKIyI0 HOYb pa3Hble, HaXOAATCA B CJIOXKHOM 3aBHCHMOCTH OT
TEMIIEpaTypbl, BIAKHOCTH H T.A. IIpeanoururensHee cTaHOBHUTCA He cder (OTOHOB, a
aHAIOroBbIi pexxuM peructpaimu. Ho 310 TpeGyer coBceM apyroi#t ammapatypsl. Bexom B
ocnabnennu curHana. Ho mpocTo yMeHBINIHTh CHIHall HEHTpaTbHBIM (PHIBTPOM SABIAETCS
HEPalHOHAJILHEIM CIOCOO0M, H MBI BMECTO 3TOr0 HCIIOJNB30BAIH HHTEpEPEHIIMOHHBIE
¢wpTpsl. FiMes BLicOKO€ NMPOITyCKaHHE B MAaKCHMYME, 3a CH9eT MaJjioll MIMPHHBI OHH OC/Ia0HIH
CHTHAJI 10 NMpHemieMbIX ypoBHell. Kpome Toro, npuMeHeHHe HHTep(EepEeHIHMOHHBIX GHIBTPOB
CYLIECTBEHHO oOnerdaer yder atMmochepHoil IKCTHHKUMH. HWM3MepeHHA 3Be3n pasHBIX
CNEKTPAJIbHBIX KJIACCOB CTAHOBHTCA BO3MOXXHBIM BLIHOCHTBH 32 arMocdepy ¢ OOHHAKOBBIMH
Byreposckumu koddpdmumentami. IlpaBrnbHblt BeiGOp MONOC MOMOraeT H30aBUTBCA M OT
BPEOHOTO BIIMAHHA BONAHOrO mapa B KpacHOM o6nacTH, NMOBBICHTH KOHTpacT Habimomaemoro
ABJICHHA, BHIOpaTh Haubosiee HHTepecHBI Y4acTOK crlekTpa oObekTa HaOmonmeHmsa. Takum
00pa3oM, MONOXHTENLHOE BIMAHME Y3KOH NOJIOCHI NPOITyCKaHHA HECKOJBKO KOMIIEHCHPYET
CIOXHOCTH HaOmozneHus spkux oObekToB. K ToMy ke npH HabGmOJeHHMSX APKHX 3Be3[
moaxomamue no GnecKy M IBeTy 3Be3/Ibl CPAaBHEHMS OKA3BIBAIOTCA B HECKOIBKHX YIJIOBBIX
rpaxycax OT IEPEMEHHOI, Ha IPYrHX BO3JYIIHBIX MAaccax, H YacToe HaBeJleHHe Ha CTAHIapT I
KOHTpons atMocdepsl yke He paboraer Tak XOpoImO, KaKk IIpH HaOONeHMAX B

HeNoCpeJCTBEHHOM GIIH30CTH K NepeMeHHOI.

§1.3. HUcnoan3zopanne JI3C -marpun B (oTOMETpHH: NpPEeHMYmECTBA H HEXOCTATKH

B CPaBHEHHH C (DOTOYMHOXHTEJIAMH.
Hexoropsie Hamm HaOMOAEHWA BBIIOJHEHBI ¢ Mcrnonb3oBaHueMm II3C-matpuun. B

oTmMaHe OT HOTOYMHONMTENElH, MaTPHLIBI MCIIONB3YIOT BHYTpeHHU HoT03dPeKT. DIeKTPOHEI,

BBICBOGOAMBIIMECH B MaTtepHuane CBETOIIPUCMHHKA IIOX BJIMIHHUEM IIOTOKA (bOTOHOB, Yxe HE
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TPATAT SHEPTHIO Ha NMPEONOJICHHE NMOTCHIMAIPHOTO Gaphepa Ha IpaHMIIE BEIECTBO—BaKyyM, a
OCTalOTCA BHYTPH 9yBCTBHTEJIBHOTO 3JIEMCHTa, HAKAIUTHBAACh B NMOTEHIHAIBHBIX JIOBYIIKAX,
CO3/IaHHBIX CHCTEMOil CIEIMaNbHBIX 3IEKTpPomoB. Pasmep ornenvHoit sveiiku nopsaxa 10—
20MKM H  pacmipefie/iecHbl OHH B BHIAEC JBYMEDHOM MaTpHLbl Ha MOBEPXHOCTH
CBETOYYBCTBHTEJNIBHOIO 3JIEMEHTA, B Ka4eCTBE KOTOPOro OOBIMHO MCIONB3yeTcs KpeMHHiA. ITo
OKOHYAaHHHM 3KCIO3MIMH 3apsf M3 SY€eK IIOCIENOBATELHO CIMBAETCA, YCHIMBAETCA H
oumdpossBaeTca. Bee BhITIECKa3aHHOE H ONpPEeNIieT OCHOBHbIE XapaKTEPUCTHKH MaTpull, OHH
HeMNpo3pavHbl H NO3TOMY HMEIOT KBAHTOBBIH BBIXOJ 10 90% B MaKCHMyMe 9yBCTBHTENLHOCTH (Y
OV ¢ nomynpospaunsiM GorokatonoM He Gomee 25%). 3a cuer MeHbIIell 3HEPIMM BHIXOAA
(}0oTO3/IeKTPOHOB OHH YYBCTBHTENLHBI K MH(ppPaKpPaCHOMY M3Jy4eHHIO — 0 A= l.ImMxM. 310
naHOpaMHble NPHEMHHKH, H OHH HeCYT HH(OPMaLIHIO O NOJIOXKESHHH ynasmero ¢orona. g ux
MHTaHHA He Tpebyercd HMCTOYHHKOB BBICOKOTO HampsbkeHHA. Ecim 3Besfia cpaBHeHHMA npH
HA3MEPEHHH IIOMEINAeTCd HA ONHOM CHHMMKE € HCCICQYeMbIM OOBEKTOM, TO IOJydaeM
BO3MOKHOCTD KOHTPOJIHpOBaTh armocdepy H ($oH OOHOBpeMEHHO ¢ H3MepeHHEM OOBEKTa.
Hamu HaGmoneHus nokasatd BO3MOXHOCTb (OTOMETPHPOBAHHA ¢ HE3HAUMTENBHOM MOTEpeit
TOYHOCTH NpPH NOIIOmeHNH B o6nakax o 1™, [ToMHMO NepeurcCleHHBIX NOCTOHHCTB, MATPHIILI
o0nafaioT HeJOCTaTKaMH. 3a c4eT MeHbImei paGoTel Bexona y II3C-marpun 6onpme Ternsopoit
myM, deM y OOY. Marpuupl NpHXOOHTCA OXJIAXKAaTh, YTO YCNOXKHAET HaGroneHus H
ynopoxkaer obopynosaHHe. UyBCTBHTEIBHOCTh Jake ONH3KHX 3JIEMEHTOB MOXET CHIBHO
OT/IMYATbCA, HEOOXOAMMO KOHTPOJIMPOBATh 3TO CHHMKAMM PaBHOMEPHO OCBEIEHHOIO IOJIA.
IT3C-matpyiisl  00/afalOT 3HAYMTENBHBIM IIYMOM CYMTHIBAHMA. JIONOMHUTENBHBII IIyM
NPUBHOCHTCA TP yCHIEHMM curHata. ®JY or 3THX IIyMOB IPAaKTHYECKHM CBOGOIHEIL
IlpumensaBmmecs Hamu Matpuubl ¢upmet SBIG ST6 m ST7 mnokasaid TOYHOCTH
doromerpuposanus ~ 0.019™ mporus 0.006™ y GV npu cpaBHMMBIX anepTypax NHTaromeil
OITHKH, IKCIIO3MIMAX H TeX e 00beKTax HaGmozneHu. 3Be3na cpaBHeHUA AOJDKHA HAXOIUTHCS
Ha OXHOM CHHMKE ¢ NepeMeHHOll. Taxke MHOro HaGIIONATENbHOrO BpPeMEHH TepAETCA IpH
CUMTHIBaHMH KaJpa. OCOGEHHO 3TO CKa3bIBAaETCA MPH KOPOTKHX AKCNo3Himax. Ho CTOMT TONbKo
HayaTh HaGIOAaTh B JIerkHe obnaka, NpH AbIMKe, IMPH CHIbHOM JIyHe, KaK KapTHHA MEHsAETCA.
Tounocts Habmonenuit ¢ O®IY manaer g0 4% — 6% A4 OOHOro M3MEpEeHHA, & Y MATPHIBI
ocTaeTcs MOYTH MpPEeXHEi, 10 Pa3yMHEBIX NpeeNoB NMOIJIOMeHH, KOHEYHO, cM. Bbime. Hamraue
fpkoii JIyHsl TaKKe ypaBHHBaeT TOYHOCTh H3MepeHHil ¢ @Y u marpuueit. [Ipu cunbHoM done
Heba, cOOCTBEHHBIH TEIUTOBOH IIyM MAaTPHIIBI )K€ HE CTONb 3aMETCH B COBOKYITHOM LIyME OT
¢ona neba H TemHOTHL IIpH MOCKOBCKHX HaG/ONCHHMAX 33 CYET HCIONB3OBAHUA MATPHIL

Ha0mopnatenbHoe BpeMA, NpPHTOAHOES UiA (PoTOMETpHH, NMOYTH YyaBauBajiock. HeoueHuMMEI
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MpEeNMYIeCcTBa MAaTPHIl NPH HaOIMOAEHHH NpeJeNbHO CNaGhIX 00BEKTOB, HEBHAMMBIX IJ1a30M B
none Teneckona. OIHOBpPeMEHHOE HAKOIUIEHHE CHTHAIA OT IiepeMeHHOH, (GOoHAa H 3Be3bl
CPaBHEHHA JeNaeT Takue Ha0momeHUs NpPaKTHYeCKH HEOTIMYMMBIMM 10 TOYHOCTH OT
Habmonenui Gonee APKUX 3BE3[, B TO BpeMs KaK A1 GOTOyMHOXKHTeNei TpeGyroTes opceTHEIe
MOACMOTPBI H OTIMYHOE KadecTBO atmocthepnl. Hano Taioke oTMerHTB, YTO TpeGoBaHMe K
9acOBOMY BEJICHMIO Y MaTpHIL BEIIE, YeM ITPH HabmoaeHuax ¢ poroymHoxuTenamMu. Ecnu us-3a
IUVIOXOr0 4YacoBOro BeIEHMA NPUXOAMTCA YKOpauHBaTh NPOJOJDKHTENIBHOCTh HAKOILUICHHA
CHTHaJIa, TO ZBE IOCIEAOBATENILHBIE IKCMOZHIMH ¢ PIJY MOXKHO IPOCTO NMPOCYMMHpPOBATh, HE
yXyamiasd OTHOLICHHs CHIHAja K IIyMy, B TO BpeMd KaK J[Ba NOCIeN0BaTeILHBIX Kaapa Ha I13C
JanyT ropaso MeHbie HHGOPMALMH, 9eM OJHH KaJp ABOMHON IUMTEIBHOCTH — 3a CYET IIyMa
CUMTEIBAHHA, KoHedHo. Hamm npoBommics 3KCIEpHMMeHT, KOrda Ha ONHOM CHHMKE
OCYLICCTB/IAIACH MPHUBA3KA HE K OAHOMY APKOMY CTaHOApTy, 8 K CYMMapHOMY CHMTHATy OT
HECKOJIbKHX 3Be3ll, paBHOMY B COBOKYITHOCTH CHTHAaJly OT onHoil Ooiee sApkoii 3Be3nsl
Pesynbrat GbL1 HeynosneTBopHTENbHBIM. icIIONB30BaHME APKOH 3BE3IBI CPaBHEHHS OKa3al0Ch
npeanodTHTenbHel. Takoke IPH MOHMTOPHHIE B TEYCHHE HECKOIBKHX 9acOB GBLIH OTMEYEHBI
BHE3alHbIE M3MCHCHHA B Ppa3sHOCTH CTaHIapT-TiepeMEHHas, CBOEr0 poJa CTYNEHbKH Ha
«apsamoit» 6necka, no 1.5-2%. Bo3M0oXHO, 3TO CBA3aHO C 3aNOTEBAHMEM OKOINKA HIM C
0COOEHHOCTAMH yYeTa TEMHOBOTO TOKA MaTPHLB. JTO ABJIEHHE OYEHb HENPUATHO M CTABHT ITOJ
COMHEHHE JIOCTOBEPHOCTH NOTydeHHOH HH(popmaumn. Hano Taioke OTMETHTD, YTO OAMH CHUMOK
¢ m3o0pakeHHAMH 2-3 HCCIeayeMbIX 3Be3]] 3aiiMeT OKoJO 60 KGaliT eMKOCTH HOCHTeNs
HHPOPMAINTH, YeMy COOTBETCTBYIOT MAKCHMAIBHO 3 CTPOKH B (aiine npoTokona HaGmoneHuit ¢
@Y, okomo 10 6aiir. Bort, Bkpatue, ommMuuMi B mnpakTHke Habmonenuii ¢ II3C u c
doroymuoxxurensmd. Hano eme cka3ats o croumocT o6opynoBanus. Ecnu B ciyuae ¢ @Y
MBI paboTanu ¢ nMpubopamMH, COOTBETCTBYIOIMHMH BCEM MHPOBHIM CTAHZAPTAM H CTOHMOCTD HX
He npesbmana 20008, To aHanorHdHag MO ypOBHIO MaTpuna cTouT nopaaka 100000$ co Bceii
HeoOxomuMoii i ee GpyHKIMOHMpOBaHMA anmaparypoil. PesroMupysa, CKakeM, 9TO CIHCHIBATh
GOTOYMHOXHTENH eme paHO. Jid BBHICOKOTOUHON (GOTOMETPHH OHHM NO-TPEKHEMY ABIIAIOTCH

OCHOBHBIMH IIPHCMHHKAMH CBETA.

§1.4. HccrenoBanHe KpPHMBBIX peaKLHH  HMCHOJb30BAHHBLIX B pabore cHcTrem

tdoromerputeckoii annapaTypsl.

Jna nposepkn Hamel (oTOMETPHYECKOH CHCTEMBI H JUI PENYKLMH CHCTEM Pa3HBIX
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X

doromerpoB B cucremy Karamora T'AMIIl Hamu OBUIH NpeANpPHHATH IOIOJHHMTEIbHBIE
uccnenosanud. Mcnoms3ys nupoasiekTpHieckuii GonoMerp, obnamaromuii «cepsiM» OTKIMKOM,
4 moHoxpomatop MJIP-23, MBI HM3MEpHIHM OTHOCHTENIbHOE CIEKTPAJIBHOE pacIpesiesieHHe
JHEPrHH 3a BBIXOJHOH INENBIO MOHOXpoOMaTropa. 3aMeHHB GOJIOMETp Hauell INpHEeMHOI
anmnapatypoi, Mbl IIOJIy4HIH KPHBEIE CIIEKTPAIbHONH TyBCTBUTENHHOCTH WBVR oaHOKaHAIBHOTO
H WBVR uersipexkaHambHoro ¢oromerpos. IlomyuenHsie xpuBbie peakuuu GbUTM BBEINCHBI B
KOMIIBIOTEp M HCIONb30BAIMCh NpH 00paGorke HaGmonenmif. Ha puc.1.3 npexncrapneHs
noiyueHHsle rpaduku. 37ech ke IOKa3aHBl KPUBHIE PEAKUMH 4eThIpeXKaHanpHOro WBVR
¢oromeTpa, mONydeHHbIE HAMH TeM JKe CIOCOOOM, a TaKkKe KpHBEIE pPeaKIMH IpH
HCTIONb30BAHHHM MHTEPQEPECHIMOHHBIX (HIBTPOB M CTaHAAPTHHIE KPHBBIE PEAKIMH CHCTEMBI
Moprana—/[)xoHcona no pnamaemM Crpaipkuca (1977). Msl BuIMM, 49TO BCe MOJOCEH
OJHOKaHALHOro ¢oromMeTpa, KpomMe B, CMEIIEHH B CTOPOHY KOPOTKMX MNIHH BONH. T.K.
GHIBTPEI NPHMEHATHCh NPAKTHIECKH OJWHAKOBEIE, TO OTBETCTBEHHOCTh 3a CIBHUT HECET
boroymnoxurens EMI9863. Ero xpupad WyBCTBHTENBHOCTH HMeeT Gojlee KpacHyIo
KOPOTKOBOJIHOBYIO TPaHMIly o cpaBHeHHIO ¢ ®JY-79. 3o onpenenser Gonee y3kue nonocs ¥V
H R omHoxaHameHOro ¢oromerpa. Kpome Toro, B o6nactu B oH mmeer rop6 Ha KpHBoOif
9IyBCTBHTEJIbHOCTH, IOJIOKEHHE 3TOr0 ropba omnpedendeT CMEIICHHE MAaKCHMyMa
YyBCTBHTE/IBHOCTH MONOCHl B B kpacHyio obnacte. T.k. EMI 9863 wumeer 6omburyio
JyBCTBHTEIbHOCTH B yIbTpaduonere, T0 H nosoca /¥ cMemeHa B CTOPOHY KOPOTKMX JJIMH BOJH.
JononHuTeNbHOE BAUSHUE OKA3hIBaeT HMEIOINAACA B 4eTHIPEXKAHAILHOM (oroMmerpe cKieiika
H3 OTKIOHAIOMMX npu3M. IlpuMeHeHHBI Kieli MMeeT NOMOMHHTENBLHOE NOIVIOIIEHHE B
muanasoHe 340-380 HM, Tak uYTO momoca W deTHIpEXKaHAMBHOrO (OTOMETpa CIABHHYTA B
JUIMHHOBOJIHOBYIO 06/IaCTh OT pacueTHOH. 3amMeTHas CTyNeHbKA Ha KOPOTKOBOJIHOBOM IpaHHIIe
[OJIOCH! TMPOITYCKAHHA peaybHa H OOBACHACTCA HeyAadHBIM BeIGopoM kies. Kpome cnpura B
KpacHylo o6inacts, cKiefikoli ocmabieHo H ofmee mnpomyckanwe B mnonoce W
YeTHIPEXKAHAJIBHOTO (oToMeTpa. YnbTpadHoieToBas MONOCAa YYBCTBHTENHHOCTH 3aHUMaeT
IMPOMEXYTOYHOE IOJIOKEHHE Mexay npemnoxenHoi B.Crpaibkucom monocoit W u nonocoit U
Moprana-JDxoHcona. IloaTtoMy 4YacTh NpenMymecTBa OT BBeJEHHA Nonocsl W moTepsHa,
OanbMepoBCKHI CKa90K BIMAeT Ha HaGmonenns B ymbTpaduoNieTe CHIbHEEe, YeEM
npeaycMaTpuBanock. Ml BumuM, 9T0 JaXke NPH OAHHAKOBBIX QHIBTpax M TUMax (OTOKATONOB
MOXHO MOMy9HTh CHIBHO OTIMYAIOIIMECT JpYyr OT Opyra KpuBbie peakimuu. IloaTomy
HeoOX0IMMO IIPOBOAMTL NOROOHBIE MCCIIEIOBAHHA M BHECTH HEOGXOIMMBIE H3MEHEHHA B
KOHCTpYKIMIO (oTomeTpa 3apaHee, A0 Hauala CHCTeMaTHYecKHX HaGimomenwit. Hanpumep,

BO3MOXKHO CKOPPCKTHPOBaTh HEOOBIMHBIN BHX KPHBOM YyBCTBHUTENBHOCTH ()OTOYMHOXXHTENA
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COOTBETCTBYIOIIMM MOAOOPOM CTEKIAHHBIX (GHILTPOB M3 Habopa ONTHYECKOro CTeKIa WIH
HCIIONIb30BaTh APYro# Kiei 1A COeMHERNA ONTHIECKHX IeMEeHTOB doTroMerpa. B mpoTueHOM
CJTy4ae €CTh OMAaCHOCTh NOTEPATh B TOYHOCTH HNepecdeTa B CTAHAAPTHYIO CHCTEMY, a B

HEKOTOPBIX CIIy4YasX KOPpEKTHasA PeAyKLHs OKa3bIBACTCA HEBO3MOXHOH.

§1.5. Yuer mnornomenus H3IydeHHs B aTmocdepe H PpeayKuHs HabaoaeHuii B

CTAHJAPTHYIO POTOMETPHYECKYIO CHCTEMY.

IMpeumymecTsa, NpPeAOCTaBIAEMbIE COBPEMEHHBIMH BBIIHCIINTE/ILHBIMH CpPEACTBAMH,
HO3BOJIIM  OTKA3aThC OT  TPAAMUMOHHBIX METONOB PEAYKUHH (OTOINMEeKTPHISCKHX
HabmoneHuii. M3BecTHO, 9TO OCHOBHBIMH HMCTOYHMKAMH OC/IaGlicHHMA CBETa BHIHMMOTO
Iuana3oHa B aTMocdepe ABIAIOTCA PIJICEBCKOE pacCesHUe B rasax, NOrOMmEHHe a3pO30bHbIMHU
9JACTHLIAMH, IOIVIOMEHHE B O30HOBOM CJI0€ H INOIIOMEHHE BOAAHBIMH mapaMH. Bce 3t
mapaMeTpsl pacCeAHMAd H HCTHHHOTO IOIIOIMCHHA BO3MOXKHO Y4YeCTh MaTeMAaTHYECKH,
OMpeae/MB 3aBHCHMOCTh OCa0/IcHHA MpOIICIIIEro 3JCMEHTapHbIi cnoif atMocdepsl Ityua
CBETa OT JUIMHBI BOJHEL CJI0XHB BIMAHHE OT KaXKIOH M3 KOMIIOHEHT M PACIIPOCTPaHHB €ro Ha
CIMHUYHYIO TOJINY Haxondmeics Haa HabmoxareneM atMocdepbl, MBI TIOYIHM HEKYIO MOJIEIb
aTMocdepsl A HaHHONH HabmonaTeNbHOH TOYKH HAa MOBEPXHOCTH 3emun. EctecTBeHHO, 9TO
IV pa3sHbIX BBICOT Hall YDOBHEM MOPA PIJIeeBCKas COCTaBJLIomad GyeT OTIIMYATBCS, T.K. CIIOM
atMocdepsi Hax HaGmonmartenem GymeT MMeTh pasHyO TOJIMHY. PaneeBckas cocTaBnfromas
JOCTAaTOYHO MPOCTO NEPECYUTHIBAETCA JIA Pa3HbIX BBICOT. O30HOBAs COCTABJIAIOMAS OT BHICOTHI
HaJ yYpPOBHEM MOpS HE 3aBHCHT, MCHSAICh CJIOXHBIM O0pa3oM IO IOBEPXHOCTH IUIAHETEHL
OGpMHO BHIOHpAIOT HEKMI CpeJHMII ypOBEHb 030Ha B arMocdepe, COOTBETCTBYIOIIMH 3MM
CXKIDKEHHOro 030Ha. Tak e BEIGHparOT CpemmMii JUIs Beelt aTMOchephl ypoBeHb COMEPXAHUA
BozsHoro mapa (Crpaibkuc, 1977). ViMes Takylo MOZ€eIb, MEI MOXXEM MECTHBIE OTKIIOHEHHS OT
Hee yYeCTh ITyTeM BHECEHHS JOIONHHTENBHLIX Oe3pasMepHLIX MapaMeTpoB, YUUTHIBAIOIIHX
CEJISKTHBHOCTh MOINOmeHUd H obmee ocnabneHne (Momxkane H Xamuywwmd, 1985). Otu
mapaMeTpbl MOXKHO IIOJy9HThP M3 pPa3sHOBBICOTHBIX H3MEpEeHHH CTAaHAAPTHBIX 3Be3d A
KOHKPETHOIr0 HHTepBasIa Hab/moaeHMi. 3aBUCHMOCTD MOMIOMEHH OT JUIMHbI BOJIHBI OIIpeesIseT
HeoOXOIHMOCTh HCIOb30BaHHA B MpOLEAype BHIHOCA pacnpenesieHua 3Heprud E; B cﬁexrpe
HabmoznaeMoii 3Be3ZIbl H KPHBOH CNEKTPAJLHOH JyBCTBHTENLHOCTH armaparypsl 1;. Ecmm T
H3MepseTca 1aGopaTopHO, CM. BbIe, TO E; W11 HaGmoZaeMbIX 3Be3[ NOMY4YHMTh HE BCETHa

BO3MOXKHO. Bexogom CITYJXHUT HCIIONB30BAHHC CPCIOHNX EA U1 3B€3 NaHHOTQ CMNIEKTPaJbHOTO
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wiacca. Cpennue E; MBI HCHONB30BAIM MO JaHHBIM BmwisHIocckoif  oGcepBaTopuu
(Crunepckene, 1980). CnekTpaibHbie KJIACCHI M MEX3BE3THOE NMOTJIOMEHHE TOCTATOYHO TOYHO
onpenenstoTcs U3 9etTsipexiBeTHoif WBVR ¢doroMeTpun B Hauane o6pa6orku HaGmoaeruil. s
Ka)xzo#i 3Be3/16l BEIOMpAaeTCd CIEKTPAThHBIN K1acc, Hanbosee MOoAXOaAmIMii A1 ee rmoKasaTeei
IBeTa, ¢ HHUM H BeleTcs BCH JalbHedmas o6pabGoTka. JUi1 yMeHbIIEHMA BJIHAHHA
HEOMPEACIICHHOCTH NPUHUMAeMOH MOACIH aTMocdepbl H CIEKTpa 3Be3pl, OOBIMHO mepen
HavalnoM IMKJIa HabmomeHMil BBIGHpArOTCA 3Be3dbl CPaBHEHUA, ONHM3KHEe K NMEPEeMEHHOH o
YTIIOBOMY PpAacCTOSHMIO Ha He6e H € MOXOXHMMH NOKasaTelsMH nBera. Ilpum 3tom
cHCTeMaTH4eCKHe OMMOKH BBIHOCA HAOJIOACHHI 3a aTMochepy, H 6e3 Toro MMeromue NnopAnoK
B HECKOJIbKO TBICAIHBIX 3B€3HOH BEJIMIHHEI, CTAHOBATCA B HECKOJIBKO pa3 MEHbINE CIIydaiiHOH
omu6xu HabyozieHui. XodeTcA 3aMETHTh, 9YTO JKEJNATEIBHO BHIOMPATh JOCTATOYHO APKHE
3Be3bl CPaBHCHHA ¢ TeM, YTOObl HE TPaTHTh BpPeMA Ha HAKOIUICHHE CHTHANA 0 HYKHOMN
TOYHOCTH MO (OTOHHOI cTaTHCTHKE, B HOUM O CTaGHWIBHON NMPO3pavHOCTHIO BBIHECEHHBIE 32
aTMoc(epy M3MEpEHHA CTaHAApTa YKIAIbIBAIach B yCIOBHAX Habmonxenmit B TIIIBD B 0.01™,
Takum o6pa3oM, Bce HaBEACHHA Ha CTAaHAAPT MOIJIM OBITh YCPEOHEHBI H B MPAaKTHIECKOM
3HAa4YeHNMH OKa3pIBAIMCh KaK O6bl He mMelommmu omubok. Ho mns HagexHocTH momydaeMsix
NAHHBIX, OGEIMHO M3MEPEHHA 3BE3[bl BCE-TAKH MPUBA3LBANMCH K GMDKaimMM 1O BpeMeHH

Ha0OJIONeHMSM CTaH/apTa.

3HaHMe CNEKTPALHBIX KIacCOB, MEK3BE3HOTO NMOMIOMEHH, 3aaTMOC()EPHBIX BEJIMIHH
HabmoaaeMbIX 3Be3/l B HHCTPYMEHTAIbHOM CHCTEME H KPHMBBIX PEaKIIMH (POTOMETPOB NO3BOJIAET
HaM BBINHCIHMTD NOMPABKH VI PEAYKIHH HHCTPYMEHTAIBHOM CHCTEMBI B CTAHAAPTHYIO CHCTEMY
Karanora TAUIIL. Ho nons coMHenns Bceraa octaercd. IIo3ToMy g mpakTHdecKHX nenei
penykiuu B cucteMy Katanora I'AMIII Mel npoBesi JONOMHHTENbHbIE HAOMOAEHHA B CHCTEME
omHokaHaTEHOTO WBVR ¢doTtoMerpa pana ApPKHMX 3Be3ll, HMEBIOIMX JOCTATOYHOE KOJIMIECTBO

Habmonenuit npu cosganuu Karanora FAMIIL. ITomygennsie rpaduku npuBencHs! Ha puc.1.4.

U3 rpadukos BuaHO, 9T0 MiA nosnoc B, ¥ B R ¢ TouHOCTHIO OKOJIO 1% BO3MOXHA
omHo3HayHaiA penyxumu B cucteMy Karanora FAHMIIL, a mna monockl W peaykima 3aTpyqHeHa,
HeoOXOMMEI IOTIONIHUTENbHBIE JaHHbIE O CIIEKTpe HaGmonaeMoii 38e3abl. TOUKH HaJ OCHOBHOM
KpUBOii Ha 3TOM Trpajuke OTHOCATCA K cCBepxruraHtaMm. Pa3bpoc B KkpacHoif wuacTu
o0ycnaBIMBaIOT KpacHble NepeMeHHbIE 3Be3/bl. B paiione romyGeix 3Be3n BHIHO, YTO rpaduk
pa3aBauBacTCA. 3Ta HEONHO3HAYHOCTh CBA33aHA C MEX3BE3JHBIM NOKPACHEHHEM YACTH 3BE3.
Jia 3Be3[l OCTaNBHBIX CHEKTpalbHBIX KiaccoB mnepecder B cucremy Karamora TAUII we

IpeficTaBiIAeT TpyAHocTell. BumHo Takoke, 9r0o mMoNydeHHble JaGOPaTOPHO CABHTH IMOJNOC
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YyBCTBHTEJIbHOCTH  OJHOKaHATbHOro  ¢oToMeTpa  moaTBepxkpaloTcd.  Mcnmomb3oBanue
¢doroymuoxurens EMI 9863 onpasnano ero Gosee BbICOKOH IyBCTBHTENBHOCTHIO B B (B 2 paza)
u V(8 1.5 pa3za), ero nmpekpacHoii CTaGWIILHOCTBIO, XOPOIIMM OJHOIEKTPOHHBIM ITHKOM H
BO3MOXXHOCTBIO Mepecyera B CTaHAApPTHYD CHCTEMY C TOYHOCTBIO, IPEBBHILIAIOIIEH
NpakTUdeckue HyXAbl. Mbl He NpPUBOAMM 3/leCh TEOPETHYECKMX pPacyeToOB OXHIAEMBIX
[OmpaBoK K HaOMOAEHWAM, T.K. I NPAKTHYECKMX Lejell NONydeHHBIX IpaQuKOB BIOJIHE
nocratodHo. IIpH MoML30BaHWHM ABYLBETHHIMH JHarpaMMaMH, IOCTPOSHHBIMH HA OCHOBaHHH
Habmonenuit Karamora TAUWIILL, mMbl He TepieM B TOYHOCTH OMpeENeNieHHS CIEKTPAILHOIO
KJ1acca, MeX3Be3JHOro IIOrJIOMEHHA H, COOTBETCTBEHHO, TEMIIEPaTyphl H META/UIMIHOCTH
3Be3Mbl, ecliH HaOmomaeM Ha oxHOKaHAMbHOM WBVR dotomerpe. Takue ke rpapuku 6sutn
nonydersl H s UBV dotomerpa u I13C-matpusl. s II3C-MaTpuusl ynsTpadHOIETOBbI
IMana3oH HENOCTYIeH, 3aTO BO3MOXKHBI HabimozeHus B moJsioce I, XOTA JIA NpaKTHYECKOH
doToMeTpHH 3Ta Nojioca MeHee HHPOPMATHBHA, YeM W. 3ameTnM, 9T0 nosiocsl B n ¥ Karanora
T'AWI mpaxkTudeckd cOBNaHM ¢ COOTBETCTBYIOIIMMH IOJIOCAMM CTaHAapTHO# cucrembl UBV
Moprana—-/[)xoncoHa. IJT0 mnoaTBepx)AaloT H HabmoxmexHuda. IlostomMy mnpuBomuMbie B
nNanpHeiimeM BemuHbl B m V¥, penynuposannbie B cucreMy Karasmora I'AHIL, asnmotca

OIHOBPEMEHHO H CTAaHHAPTHBHIMH BeIaMHamMH cucteMsl UBY Moprana—/IxxoHcoHa.
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I'nasa Il. HMccaenosanne peJJATHBACTCKOrO Bpallends JAHAH aNCH

3aTMennoH cucrembl @ CeBepHoii Koponbl.

§2.1. IloctanoBka 3ana4u. UcTOpHS OTKPLITHS H H3y9eHHUN CHCTEMbI.

Cucrema o CesepHoii Kopouni (AOV+G7V, V= 221" P=17%36) seusercs
9eTBEPTOf MO APKOCTH M3BECTHOHN 3aTMEHHOH mepemeHHOil. Yike 100 nmer Hasax 3Besna Onuia
BBIABJICHa KaK CHeKTpaibHO-ABoMHaA (XaptmaH, 1903). 3Be3ma Taxkke sBILIacCs OJTHHM H3
06beKTOB 1A HabmoieH it B MHOHepcKuX paboTax no anekTpodoromerpun Jx.Cre66unca. OH
1 oGHapyxan B 1912 r. HeriyGokoe, Bcero B 0.17, 3aTMeHHe INTaBHON KOMIOHEHTH! BTOPHIHOMN
[0 HaGIOACHUAM ¢ GOTOIIEMEHTOM B CHHHX, A = 45004, myqax (Cre66unc, 1928). Ilns 38e3ms
H3BECTHBI YE€THIPe pAla CNCKTPATbHBIX HaGmoneHuii JMHUA riaBHOro xommoHenTta: I[kopnan
(1909), Ksnnon (1909), Mak-Jlagmun (1933) u D66urxaysen (1976). Ilonsitka D66urxayseHa
(1976) u3mepHuTs ancHIANBEHOE JBIDKCHHE B CHCTEMe He YBEHUANACh YCIIEXOM BBHIY HHM3KOH
JyBCTBUTEIbHOCTH CIEKTPAILHOTO METOAA K MabIM H3MCHCHHAM e B @. Mak-Jladmun (1933)
cremuantbHO Habmonan Jydesbie CkopocTH 0. CrB B INTaBHOM MHMHHMYyME [UIS NOMydeHHUs
JaHHBIX O BpameHHd rnasHoro kommnoHeHTa. Kpon u I'opmon (1953) cymenm u3 cBoux
dorosnexTprueckux HaGmoAeHHH B KpacHo# o6mactu (A= 7230A) o6HapyxuTs HermyGokoe
(~ 0.02") nonHoe 3aTMeHHe CIYTHHKA INIABHBIM KoMnoHeHToM. Tomkun u ITormep (1986) no
CICKTPAbHBIM HaOONCHHAM ¢ PETHKOHOM OOGHAPYKIWIH B CHEKTpE 3Be3fnl Clabple JMHHH
cnytiuka (Am~J5) B CyMemH IOCTPOMTh VIS HEro KPHBYIO JIy4eBBIX CKopoctell. Taxkum
06pa3oM, CTapaHUsSMHM MHOTHX HCCJeJOBaTeNieli B TedeHHE OJHOIO CTOJIETHA, IO Mepe
mporpecca HaOmoNaTe/JIbHOH TEXHHKH, ObUla MOCTENMEHHO mnoMydeHa HHpopMalHa o6
abcomoTHBIX mapaMeTpax cHCTeMbl. Bce e HEKOTOpbIE HECOOTBETCTBHS OCTaBaJHCh.
Hanpumep, cBermmocTs cmyTHMKa mo naHHeM ¢otomerpur Kpona u I'opmoH momyuanacs
3aBBINEHHON IIPH CPaBHEHMM CO CIEKTPAILHBIMH HaGmomeHusmu Tomxuxa u Ilormepa m
SMIIMDHYECKHM 3aKOHOM Macca-CBeTHMOoCTh. KaprmHa Taxke ocTaBanach HemonHoH 6e3
HCCIIeIOBAHHA BEPOATHOTO AaNCHIANBHOrO NBIDKEHHA B CHCTEME, 9TO MO3BOMWIO 6b Ham
3arNsHYTh B HEJpa rNaBHOH KOMNOHEHTHI cucTeMbl. Kox (1977) Beramcman s paaa 3aTMEHHBIX
CHCTEM OXHMAaeMble CKOPOCTH aNCHAAILHOTO ABH)KEHHA, IIOMECTHB B CBOii cniHcok a CrB kak

HauOosee NEPCNeKTUBHBIIN 00BbeKT W11 HcCNeaOBaHHA PCIATHBHCTCKOI'O OBMOKCHHA IICPHACTpA.
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OH OUCHWI NMPEBLINICHHE PEIATHBHCTCKOTO 3¢ (dexTa Hax KJIaCCHYECKHM B 6 pa3, HO IPH 3TOM
He Yyden OBICTPOrOo OCEBOro BpaIlEHWA TIJIABHOW KOMIIOHEHTBI, XOTA Ha 3TO YKa3blBAIH
MPaKTHYeCKH BCE aBTOPHI, HAaGIONABINME CNEKTP CHCTEMBL. B meiiCTBUTENLHOCTH Xe B
JABH)XKEHHH TepHacTpa MJaHHOH MJBOWHOM JO/KEH IOMHHHMPOBATh KJIACCHYeCKHi 3¢ ¢eKT.
CucteMa TaKKe OCTAaeTCAd YPE3BLMAHHO BaXHOH [UIA NPOBEPKH CYLIECTBYIOUIMX TEOpHIA
3BOJTIOLMH 3B€3]l, TAK KaK COCTOHT H3 CHJIbHO OTIMYAIOMMXCA O Macce 3Be3J OMHOTO BO3pACTa.
IMockompky doToanekrpudeckas Kpusas Gnecka, nomydenHas Kponom u I'opnon, ocrasanacek
€QMHCTBEHHOH NPHrOAHON A pemeHHd (TOYHOCTh (OTOINEKTpUIEcKoii doToMeTpHH
Jx.CreG0uHCca HenoCTaTOYHA IUIA 3BE3[bI CO CTOJIb MEJIKMMH 3aTMEHHAMM) H B PENICHMH HX
KpHBO# GllecKa OCTaBAMCh PaCXOMICHHUA CO CMEKTPAIBHBIMH HaOOACHHUAMM, MPEBHIIAIOMHE
BEpOATHLIe OMMOKH, ObUTa NOCTAaBJIEHA 3a/1a4a MOJyYeHHS HOBOH (oTo3NeKkTpruecKoif KpuBoit
6recka 3Be3abl. OCTaBIIAI HEKOTOPLIE COMHEHHS B HaZiexHOCTH (poromMeTpuu Kpona u Topron n
TOT dakt, gro Y CrB, oCHOBHaA 3Be3/la CPaBHCHHA B HX HaOMOJEHUAX, Tenepb H3BECTHA KaK
nepemennad Tana § lllura (OKII3, 2002). IlepemMenna B HeGONBIINX MpenesiaXx H KOHTPOIbHAs
3Be3sa, Hcnonb3osapmaics Kponom m I'opnon, B CrB (OKII3, 2002). ITo cmemeHmo ¢asm
BTOPHYHOTO MHHHMYMa OTHOCHTEJIbHO INIaBHOTO MOXHO NOIBITATECA ONPEACIHTh H3MEHEHHE
JONTroTH NEPHACTPa, CBA3aHHOE C alCHAAILHLIM BpalleHHEM B cHcTeMe. bonbmoii mpoMexyTok
BpemenH (40 set), npomeaummii ¢ 3moxu HabmonaeHuit Kpona u I'opaoH, no3sonsn HanesTscsd Ha
ycnex. Cucrema pelicTBHTENIbHO OOHapyXuia yBelNWYeHHE JOJTOTHI I€pUacTpa @, HO
3HAUHTENIbHO MeHbmee TeopetHdeckoro (Bonkos, 1993). HoBele maHHBIE, ONMyONMMKOBaHHEIE
IImurroM (1998), mossosmioT yTodHHTR 3TO 3HadcHHe. Kpome Toro, Gonee coBpeMeHHBIe
TeOopeTHIeCKHe JaHHbIe O KOHCTAHTaX KOHLEHTPALMH MAacChl K LEHTPY 3Be3., ky;, MPHUBOIAT K
MePeCMOTPY TEOPETHIECKH OXHIAEMOr0 3HAYCHHS CKOPOCTH AaNCHOAIBHOrO ABIDKEHMA, @ .
ITonoOHEIe H3MepeHHs ITPOBOJHINCH HEOMHOKPATHO JUIS MHOTHX 3Be3Jl, H 3aAa4a He 6buta Gb1
CJIMIIKOM CJIOXKHO#, ecimi GbI He TOT ¢aKT, 9T0 6JIeCK BTOPHYHONM KOMIIOHEHTEL, 3B€3/bl Kj1acca
G, cocraBnger MmeHee 2% oT Onecka rnaBHOM KOMIOHEHTHI, 3Be3msl A0, maxke B GivpKHEM
HHppaKpacHOM auanazoHe. KpoMe 3TOro BBIACHWIOCH, 9TO IVIaBHad KOMIIOHEHTa oGnajmaer
¢dusHgecKkoli NepeMeHHOCThIO, aoxonamei 1o 4%, mo3ToMy NoTpeOOBANMCH AONOIHHUTENLHEIC
HaOmoneHMs JUIA €€ HCCICNOBAaHMA H BHECCHMA COOTBETCTBYIOIIMX IIONIPABOK B
Ha0monarenbHble AanHble. Ham aHamm3 ocHOBBIBaeTCA Ha CIIEKTPOCKOMMYECKHX HAGOAEHHIX
O66urxayzena (1976) u Tomxuna u Ilormepa (1986), poromerpuu B 6mpkuem UK muanasone
7230A Kpona n I'opron (1953), B y3kux monocax 7510A u 4600A B TIIIBD (Bonkos, 1993) u

PEHITEHOBCKHMX Ha0MOJCHHAX MOMEHTOB BTOPHIHBIX MHHMMYMOB I1IMuTTa (1998).
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§2.2. Yakonoaocnas 3aexkrpodoromerpust o Cesepnoii Kopoust B 31,4600 u 7510 A n

NMOCTPOEHHE BhICOKOTOYHBIX KPHBLIX Oaecka.

Bce mammn Habmonenus GeuM MpoBelieHBI B YCIIOBHAX BbICOKoropss (h ~ 3000 M), B
TIIIB3. Hcnons3oancs 48cm pedrexrop A3T-14A ¢ ofHOKAHAIBHBIM 371€KTPOPOTOMETPOM.
ITpueMHHKOM CBeTa CIyXHJI CNEUMANBLHO OTOGPaHHLINA O TEMHOBOMY TOKY ()OTOYMHOKHMTEIDb
EMI 9863 ¢ MmymsTumenouHsmM ¢orokaronoM S-20, 9T Mo3Boiswio paboTaTh OMHOBpPEMEHHO B
6mokueit UK o6nactH u B BUIZMMOM cBere. I YMEHBINEHHS NMOTOKA CBETA OT 3BE3dbI MBI
NPUMEHWTH HHTepdEepeHLHOHHBIE (HIBTPEI ¢ MONYIIMPHHOM NONOCH! IpoiycKaHHa SSA y
¢unsTpa A 4600 1 120A — pwisTpa A 7510. IToNnOCH NPOMYCKAHHA GHUTH BEIGPAHDI ClEAyFOLIUM
o6pazoM. PusTp A 4600 6:1M30K K MAKCHMYMY UYBCTBHTENLHOCTH QoTonpuemunka CTe66unca
(1928), HabmoneHus KOTOPOro MBI Takke Henoib3oBard. GwikTp A 7510 BEIGpan Tak, 9TOGH!
HACTONILKO, HACKOJIBKO IO3BOJIACT TIPaHHLA WyBCTBHTENbHOCTH @OV, nNpoaBuHYTHCA B
JUIHHHOBOJIHOBYIO 00/acThb CHEKTpa, A€ CBETHMOCTh C€laboro CNyTHHKA MaKCHMAajibHa, H
“BKIIMHHTBCA” MEXIY NOJIOCAaMH IOIVIOMICHHA BOABI, KOTOPBIE AOMHMHHMPYIOT B KPHBOIi
Npo3pavHOCTH aTMochepbl B JaHHOH dacTh cnekTpa. IlomyTHo, MCHoO/NB30OBaHKME CTONb Y3KHX
NIOJIOC TPOITYCKaHHA (GHILTPOB B 3HAUMTENBHONM Mepe YCTPaHWIO OMMOGKH, CBA3AHHBIE C
npouenypoii BbHOoca HabmozeHuit 3a atMocdepy. OcoOyio npoGneMy coctaBui BHIGOp
NOAXOAAMMX 3Be3l cpaBHeHusd. Bce nHamGonee 6nm3kue mo GnecKy, CHEKTpPY M YTIOBOMY
PaCCTOSHMIO COCENKH SBIAIOTCA HIM NIEPEMEHHBIMH 3B€3/laMM, HJIM 3alOJO03peHHl B
nepemennoctu (OKII3, 2002). Ionxonsmum BeiGopom okasamacs HD 135502 (V=5".29, A2 V)
B Ka4YeCTBE OCHOBHOH 3Be3/IBl CPAaBHEHHS, & B KaYeCTBE KOHTPONBLHOM 3Be3bl Gbuta BhIGpaHa
HD 143761 (V=5"41, G2V). OGe 3Be3as! sBImOTCH cTaHmapramMu Karamora TAMIII,
HaGmoJIeHUA KOTOPOro B 3TO BPeMs aKTHBHO BEJHCh. DTO 06eCe o HenpepHIBHELI KOHTPOIb
MOCTOAHCTBA OJIecKa 383/l CPAaBHEHHA HA MPOTHKEHHH BCero HabimomarensHOro nepuoaa. O6e
3B€3/IBl OKA3QJIMCh NMOCTOSHHBIMH B mpesenax +0™.002. IMapawiensHo Mbl Habmomamn 3Be3y
a C1B Ha 4-x xaHameHOM WBVR ¢oromerpe, ¢ KOTOPbIM NMPOBOAWICA BHIICYKa3aHHBIA 0630p.
J1uX HabMOIEeHHHA 3HAYMTEILHO MEHBIIe, HO BCE e NOCTATOYHO, ITOGHI OLEHHTh IITyGHHY
BTOPHYHOrO MHHHMYMa B CTaHAApTHBIX Nosocax WBVR, 4ro B janbHeHINEM NOMOITIO IpH
ONpeZICTICHHH CIEKTPaIbHOro Kiacca cnaboii KommoHeHThl. Beero Hamu mnomyaeno 1481
HHIMBHAyalnbHOEe H3MepeHHe 3Besmnl B A 7510 pmwibtpe B 653 Ha A 4600. ITomumo a3rtoro
nosyueHo 110 WBVR-u3mepennii u 171 u3mMepeHne oTAENBHO B nojioce V.

Meronuka Habmonenuii GpU1a CTaHIApPTHON: NpPH OTAECIBHOM HABEJCHHH NPOBOJMIACH

3amuch B ABYX QuibTpax, 3aTeM Talkoke B ABYX (mibTpax HaGmonaiach 3Be3lia CPaBHEHMS.
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3amuck B kakaoM ¢uisTpe mpomoipkanack ot 30 cexyHn Ha A 4600 mo 1 munyTs Ha A 7510.
Ilpu 3TOM HaKaIUIMBAJIaCh CTATHCTHYECKAA TOYHOCTh Jydme 1% M ycpeaHamch MeprnaHus
3pe3n. Ha Gonmpmux BosmymHbIx Maccax, M > 2, B HOWM ¢ HeycToHuMBO# aTmochepHOi
IIPO3PaYHOCTHIO H NMPU HaOIOJCHHUAX BO BTOPHYHOM MHHHMYME 3alMCh 1IU1a TOJBKO Ha A 7510.
CyMMapHbIii CHTHail 0T (JOHa B TEMHOBOTO TOKA 3alMCBHIBAICA JIMINb 3MHM30AMYECKH, T.K. OH He
npesbmnan 1% or cursana or camoii cnaGoit 3 HaGmopaBmmxcs 3Besn. TemmeparypHeie
U3MeHeHus He mpesbimad 4° C B TeueHHe OTAENbHOM HabmoAaTeNbHON HOGM, TeMmepaTypa
¢ukcuposanacek perynipHo. Tak kak 3Be3sia cpaBHeHMA ynaineHa ot o CrB Ha 5° a xonTponbHas
3Be31a — Ha 8.6°, MBI NpOBepWIH HAmy CHCTEMY TeNECKOI—(pOTOMETP Ha BO3MOXKHBIN
a3UMYTATLHEIA 30 (eKT, KOTOpEIi CBA3LIBAIOT ¢ H3MEHEHHEM NPOCTPAHCTBEHHON OPHEHTALMH
¢doroMeTpa NpH HaBENEHHAX TENECKONAa HA CHIHHO OTIMYAIOIIHEC IO KOOPIMHATAM OOBEKTHI
Ho naxe nmpu nepexiagke TeJIECKONa H3 MOJOXKEHHS K 3aNafy OT KOJIOHHBI B MOJNOXEHHE K
BOCTOKY OT KOJIOHHBI OTCUETHI Ha 3Be3y He MeHsUTHCh Gosiee ueM Ha 0.5%, Aa U 3TH H3MEHEHH,
€CJIH CITYJAHCh, He 0043aTeIbHO GBUTH CIIeACTBHEM asUMyTabHOro 3¢ dexra. OcHoBo#i BiJIag B
omHOKH HaOmoNeHHA, TaKHM o0pa3oM, AaloT HeGoNbINMe JIOKAIbHBIE IO BPEeMEHH H
KOOpIHHaTaM Ha HebecHol cdepe H3IMEHEHMA MpPO3pavHOCTH. CBECTH MX K MMHHMYMY MBI
neITanich Gonee GHICTPBIM depenoBaHHeM HabmoneHuit NMepeMEHHON M 3Be3NBI CpPaBHEHHA.
bonpmmncTBO HabmonaTeMbHBIX HodeH (~ 90%), 6bu10 XOpomero GoTOMETPUIECKOro Ka4eCTBa.
B xone ux 00paboTkH BbIHECEHHBIC 32 aTMOC(EpY H3MEPEHHA 3BE3bI CPAaBHEHHA YKJIANAbIBAIMCH
B IIYMOBYIO ITOJIOCKY IIHpHHOMK 2-3%, a 65U Houm H ayqme 1%! ITpu Tako# crabunsHOCTH
aTMocepsl HMHTEPNONALMA MEXIy NBYMA IIOCICHOBATCILHBIMH H3MEPEHHWIMH CTaHAapTa
OPHBOAMT JaXke K NOTepe B TOYHOCTH, NO3TOMY NpPH MOJNYYeHHM Pa3HOCTH (TIEPEMEHHAs —
3Be3/]a CpPaBHEHHMA» MBI HCNONb3OBAIM BCce HAGNIONEHWA CTaHAApTa B JAHHYIO HOYb, HO C
Pa3sHbIM BECOM: CHIbHEE yNAJICHHbIC IO BPEMEHH HM3MEDEHHS 3Be3Qbl CPAaBHEHMS HMENH
MeHbImMil Bec. Boawics Hekui nmapameTp, KOTOPBI 3TOT BeC ONpeResl B 3aBUCUMOCTH OT
cTabuibHOCTH aTMocthephl. CkaxeM, B IUIOXYIO HOYb JENI0 CROJIIOCH K TIPOCTOM HHTEPIIOJSLHH
MEX/Ay IOCIeOBaTe/IbHBIMH HM3MEPEeHHSAMH 3Be3[bl CPaBHEHHSA, B XOPOIIYIO )K€ HOYb BCe
HaOmoneHus craHaapra Kak Obl ycpemHsymuch. Mbl YASTHWIH 34eCh CTONBKO BHHMaHHA
IIPEIOCTOPOXKHOCTAM, CBA3aHHBIM C YCTpaHeHHeM OMHOGOK nNpH HaOMOAEHMAX, YTOOHI
NOTYEPKHYTh CJIOKHOCTH IOCTaBJICHHOHA 3amaun. IlpeneOpexxkenne moboit H3 ykazaHHBIX Mep
MOTJIO IIPEBPATHTEL Halll HAG/IONAaTebHBIA P4 B IIYM, IIPHTOAHEI TOMLKO I KA4€CTBEHHOTO

CYXIEHHA O HAIMIHMH Ha KpUBO# G/iecka BTOPUIHOr0O MHUHMMYMa.
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§2.3. Onpenenenue poToMeTpHYECKHX H a0COJIOTHBIX 3JIEMEHTOB.

Ilocne cranmapTHOMH mNponeaypsl yueTa aTMOCGhepHO# IKCTHHKIMH CTAIO0 ACHO, 9TO
IOMHMMO 3aTMEHHIl 3B€3[1a MOKA3BIBAET 3aMETHYIO HEPETYIAPHYIO (DPH3HIECKYIO NMEPEMEHHOCTD
6secka, cM. puc.2.1. ITouck meproaHIHOCTElH B H3MEHEHMX GrecKa 3BE3/IBI MEXIY 3aTMCHHAMH
HU4Yero He pan, Gneck MeHdAeTcd XaoTwuHO. IHorza mnoABAeTcA BONHA B OTAEIBHYIO
HabmoaaTeNbHy10 HO9b, HO dalme 61ecK BHYTPH HOYHM NMPAaKTHIECKH HE MEHAJICA, XOTA B pasHble
HOH yPOBEHb €ro OTIHYANICA, IIPEBOCXOMA AaKe ITyOHHY BTOPHYHOro MuHuMyma. OTCyTCTBHE
peryMpHBIX H3MeHEHHH 6ieCcKa He JaeT BO3MOXKHOCTH ITONTHOCTBIO BBIYECTh M3 HaGmromeHmit
GH3MYECKYIO TIEPEMEHHOCT, HO XapaKTep HEPEMEHHOCTH MO3BOJIAET BHECTH B KAXKIYIO
HabmonareTbHyI0 HOUb cBoH monpapkd. Heo6xonuMocTs B aToM npusnaBam Kpon u Topnon
(1953). B nasmpueiimem Tomkun u ITormep (1986) npn moBTOopHOM pemeHum Kpusoii Gnecka,
nosydeHHoit Kponom # I'opmon, mpocto oTrGpocHnH HOuM ¢ MOMpPaBKaMH, MpPeBHINABIIMMH
0.015™, Ho ymyumenus TouHOCTH He NoGwich. IIpH JaHHOM aHanM3e MBI MOJBEPIIH HAINM
HaOmonenns W Habmonemus Kpona u I'opnoH omuHakoBoii mpouexype ydera HOYHBIX
nmonpaBok. CHavala M3 Kakaoro psaa ObUIM NONMydYeHBl CpeJHME BEIMYMHBI 3Be3Abl B
MMHHMYMaX H MeXIy HHMH, 3aTeM OBbUIH OTHENBHO pPAacCCMOTPEHbl HaG/OJeHHA BOIH3H
MHHUMYMOB. Te HouM, rAe GBUT MPOMKMCaH BXOJ HUIH BBIXOJ, NPHBA3BIBAJIMCH K YPOBHIO IUIATO,
TaM, IJie XOpOIO 3aMEeTHO AHO MHHMMYMa, NMPHUBA3KA C/IEI0OBAIA K YPOBHIO AH3, a TaM, Iae
HMeHch HaOJmoieHHs Ha IUIaTO H Ha JHe MHHMMyMa, Opajnca cpemHuii MeXIy DHOM M IUIATO
ypoBeHb. TakuMm o00pasoM ObulM IOMydeHB! HHAMBHAyalIbHblE HOYHBIE IOTMPAaBKH K
HabmoneHuAM. BermauHa UX U4 Hamero psaaa He npesocxoaut 0.0096 ™. Jna maHHBIX Kpona u
Iopron onn <0.0241 ™, A pemeHHs OKa3aqMCh NPHUIOZHBIMH 00e HamM KpHBHIC Gliecka,
nonmydennsie Ha A\ 7510, 4600. ITpouenypa pemenns KpHBoii Gecka Havanach ¢ YCpeaHEHHA
HabmopatenmbHOro Marepuana. Tak Kak Oiieck 3Be3fbl B 3aTMEHHAX MEHACTCA MEJICHHO, TO
BBIOpaHHbIH MHTEepBan ycpeaHenna B 10—-15 MuHYT He OKa3sbIBaeT MCKaXKalolero AcHCTBHA Ha
¢dopmMy kpusoii Giecka. M3 Bcero mMaccupa maHHbIX B GmibTpe A 7510 Gpula ofpasoBana 261
To4Ka. [I3 HHX Ha MOMEHTHI MHHHMYMOB IPHILIOCH 123 TOYKH, KOTOPBIC H MOCITYKHIH OCHOBOH
IUIA PeIeHHsA cpelHeil KpuBoit Gnecka MomubHIMPOBaHHBIM MeTomOM AuepeHIMATBLHBIX
nonpaBok (XamuyumHa 1 Xamnywms, 1984).
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Puc.2.1. Kpusblie 61ecka oo CeBepHoit KopoHEI B pa3sHBIX QHIBTpax.

3ameTHa HeperyasIpHas IEPEMEHHOCTh MEXKAY MUHUMYMaMH.
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Chaavana MBI HCKJIH BCe MApaAMETPhl CHCTEMEL, 3a HCKIIOUeHHEM K03¢ P HIMEeHTa NOTEMHEHH K
Kpal BTOpPHYHOTO0 koMmoHeHTa. K coxanenmo, npu cBOGOAHOM noucke He Ghul HaiimeH M
K03 GHUIMEHT NOTeMHEHHUs K KPAIo IJIABHOIO KOMITIOHEHTA, XOT B CITydae JaHHOH CHCTEMBI 3TOT
rapamMeTp OKa3bIBaeT CHJIBHOE BIIMSHHE Ha KPUBYIO OJieCKa, @ HMEHHO Ha GOpMY IHA IJIaBHOTO
munumyma. HaGmopmaeTca KonblieBO€ 3aTMEHHE, NIPH KOTOPOM AMCK MEHBIIHX Ppa3MEpOB,
MpHHAIeKamuii MeHee ApKofl 3Be3ne, MABWKETCA IO JHCKY IJIaBHOM KOMIIOHEHTBI.
KoaddpmmeHT noTeMHeHHs K Kpaio B JaHHOM CJIydae OKa3ajlCi CHIBHO KOPPETHPOBAHHBIM C
OTHOCHTENHBIMH  PaMyCaMH KOMIIOHEHT,

9KCLIEHTPHCHTETOM, J[AOJrOTOH NepuacTpa H

HalIoHeHHeM opOuTHL. IlosToMy npunuiock 3apHKCHPOBATh €ro Ha TEOPETHYECKOM 3HAYCHHH

u; = 0.28 (Py6amesckuii, 1985). PesynpTats caeTa npuseneHs! B Tabmume 2.1 u Ha puc.2.2.

Ta6mima 2.1 PesynmsTaTel poromeTprdeckux pemeruii a CrB B pa3sHBIX CIEKTpaIbHBIX

AHana3oHax, BBIIOJIHCHHBIC Pa3HBIMH ABTOPAMH.

7230A, 7230A, CpenHEB3BEEHHbIE
72304, ermerme | PEIICHUE 3HaueHHA
IMapamerp | 7510A pame | P Tomxuna | 4600A
P Kpona u
pemerme | £ o n
P Tlonmepa

1 2 3 4 5 6 7

i 88.093(6) | 88.008(6) | 88.30(7) | 88.2(1) | 87.983(6) 88.05(4)
2] 310.85(12) | 314.17(12) 316 311.0 310.85 312.2(19)
e 0.374(14) | 0.352(12) 0.331 0.370 0.374 0.365(11)
n | 0.0686(15) | 0.0719(14) | 0.0691) | 0.071(7) | 0.0688(15)|  0.0697(11)
n | 0.019865) | 0.0212¢4) | 0.02082) | 0.021(1) | 0.0208(6) 0.0204(5)
L, | 0.984009) | 0.9822¢8) | 09805 | 0.9773) | 0.9954(5)
L 0.0160(9) { 0.0178(8) | 0.0195 | 0.0235(3) | 0.0046(5)

U 0.28 0.3 0206) | 032 0.36

u 0.5 0.5 04 0.6 0.5

c 0.00434™ | 0.00517™ 0.006™ 0.0064™ | 0.00521™
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Puc.2.2. Kpussie 6necka oo CeBepHoit KopoHEI B MUHMMYMaX 0 HaGJIOEHHAM B
pasubix punbTpax. BHu3sy xaxnoro rpaduka npuseneHs! ykioHenus O—C.
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Ipu pemenum KpuBoil Giiecka, momydeHHo#t ¢ ¢unbTpom 4600A, He ompenensmorcs Takxke
IKCIEHTPHCHTET M NOJrOTa NEPHACcTPa BCIEACTBHE MaIoi IITyGHHEI BTOPHIHOTO MEUHHMYyMA Ha
3TOM MHe BomHbL Vix mpunwiocs 3aguxcupoBaTh U3 pelmeHus KpuBO# ¢ ¢mwintpoM 7510A.
JaHHble npuBeneHsl B 6-M cronGue Tabmuiel 2.1. Tak kak pemenue Kpona u Iopmon (1953)
610 momydeHo a0 BHeApeHus OBM, a Tomkun u Ilommep (1986) ucmosb3oBaiM He Bce
HabmonarensHbie nauusle Kpona m I'opnoH, Mel mepeo6paGoranu nanHele KpoHa u Iopaow.
Pesynerar mpuBeleH B TpeTheM croabue Tabmuuml 2.1. Mexnay Hame#l kpusolt Onecka H
naHHeIMM KpoHa u 'opZoH cymecTByIoT XOTh M HeGOJbIIHE, HO 3HAYMMBIE CHCTEMATHICCKHE
OTNHMYHA, YTO TPHUBOAMT K 3aMETHBIM OTIHIMAM B (OTOMETPHYECKMX pEIIEHHAX, CM.
Tabmmy 2.1.

JU1A KOHTpONA MOJy4eHHBIX PEIICHHH MOTYT CIYXHTh CHEKTpaJbHEIE HaGmoleHMA
Tomkuna ® ITormepa (1986). CaMbIMH CHIIBHBIMH H3MEPEHHBIMH JIMHHAMH SB/UUIHCH JIMHUK
Mgl 8806 u Fel 8824. CpaBHeHHeM MX SKBHBAJICHTHON MMPHHBI B KOMOMHUPOBAaHHOM CIIEKTPE
a CrB ¢ 3kBMBa/icHTHOH IHMpHHOH 3THX ke JMHHMI B crnexTpe ComHua (omMHOYHAs 3Be3na)
aBTOpHI NOJTYYHIH, NOCae nepecdera noroxa no tabmuuam Kypyka m ap. (1979), ma mmmny
BOJHBI (oTOMETpHUECKMX H3MepeHuii A 7230 crnemyiomme OTHOCHTENBHBIE CBETHMOCTH Lj:
0.014 £ 0.003 13 A 8806 ;m 0.018 £ 0.005 u3 A 8824. Cpennee 3nagenue passo 0.016 + 0.003.
ITo pesynsraTtam Hamero pemeHus naHHeIx Kpona m I'opnon, L; =0.0178 + 0.0008, a namu
HaGmonenns ¢ ¢uistpom A 7510 mamu L, = 0.0160 £ 0.0009. CoBnaeHue co CneKTPaIbHEIMH
H3MEpeHHAMH Xopomee. 3HadyeHHe U3 pemenns Tomkuna H [Tormepa (1986) L,=0.0235 + 0.003
SBHO BbINAJaeT U3 06mero psana, # ero cjieyeT NMPU3HATh OIMHO60IHEIM. OMHUGOUHBIM ClieyeT
NIPH3HATH B HX METOJ CeIeKIMH HabmoaaTensHoro Matepnana Kpona u I'opaoH.

Tak xak Hama KpHBasd Osecka M kxpuBas KpoHa u I'OpJIoH HMEIOT CHCTEMaTHUECKHe
OT/IHIMA, TO HHTEPECHO IPOBEPHTH, HE H3MEHAIOTCA JIH CO BpeMEHeM H HEKOTOpBIe IapaMeTpEl
cucteMsl a CrB, 4To CBHIETENLCTBOBAJIO OBI O pealbHBIX H3MEHEHHAX OpOUTHI JBOMHOMN 3BE3/bL,
Ecrm mpeanonoxurs, 9ro co BpemeHH Habmopenuii Kpona m I'opmon (1946 —48rT.)
NPOM30ILIH H3MEHEHHS B OTHOCHTENBHOM CBETHMOCTH KOMIIOHEHT, TO MOXHO NPOBECTH
cnemyromme paccyxiaeHusa. [IpeanonoxwmM, Ha 3M0Xy HamuX HaGimomeHuit caenmanace Gomnee
ApKo#i IMlaBHag KoMrioHeHTa. Torza mis BemonHeHHA yenosua Ly = 0.0178 Ha A 7230 3pe3anas
pemauHa o CrB B ¢mwmstpe V(A 5500) nomxkna 6buta coctaBaate 2.34™ Ha MOMEHT
Habmonennit Kpona u I'opnon. Kpon u I'opnon (1953) B cBoefi paGore npuBoasT JaHHBIE O
BeIMIMHAX 3BE3]l cpaBHEHMA. Bocmosm3oBaBmmch pasHocThio BemmamH i o CrB (AOV) n
yCrB (AOV) B 1.62" o m3MepeHMAM B MeXIyHaponHOH cHcreme Vp, Kotopad Gnuska K

cucreme ¥ Moprana-/[)XOHCOHa M OTIIMYAeTCA OT Hee HYNb-ITyHKTOM, MBI IOJy9IHMM, 9TO Ha
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anmoxy Habmonennit Kpona m I'opmon 3Besgnas BemumumHa o CrB cocrasnana B cucTeme
V'=2.195", B pexpacHOM coryiacuu ¢ BenuumHol V= 2.219™ u3 Karanora TAUIIL Cpasuenue
¢ p CrB (FO V) no manremM Kpona u I'opaoH npuBoaMT K MOXOOHOI ke BeTMIHHE, HO TOYHOCTD
ee HI)Ke M3-3a pasNinuud B CIIEKTPATLHOM Kiacce. HTak, rylaBHas KOMIIOHEHTa cBoero 6iecka B
HYXHBIX TIpefeNiax He MCHAIa. MOXXHO NpeAmnoNoKUTh, YTO B HaCTOALIYIO 310Xy cTan Ha 0.12™
cnaGee cyTHUK. Takoe nosenenue i 38e31 G7 V He XapakTepHO, M CBETUMOCTH NPH NOHCKE
pemieHuit Jryqme He Tporatb. K ToMy ke, yBeqMUHBas ApPKOCTh CIYTHMKA, MBI YMEHLIOHM
rITyOHHY IJIaBHOTO MMHHMMYMA, YTO NMPOTHBOIIOJNIOKHO HabmoaaeMol KapTHHE.

CpaBHeHHME TakMX IlapaMeTpoB, KaK MAONroTa MNEpHacTpa @ H 3KCUCHTPUCHTET e,
MOMyYEHHBIX M3 (OTOMETPHYECKHX pPelIeHHi M W3 pemeHMii KPHBBIX JIy4eBBIX CKOpPOCTEH,
MIPUBOAMMBIX B Tabmuiie 2.2, FOBOPHT O TOM, YTO OTJIMYHE 3THX NapaMeTpoB I Hameil KpUBOit
6necka u ana KpuBoii 6necka Kpona u I'opZioH He cBA3aHO ¢ JONMTOBpEMEHHBIMH H3MEHEHHAMH B
mapameTpax OpOHTHI B CTOJIb 3HAYMTENbHBIX npeaenax: oT e = 0.352(12) mo e =0.374(14). U3
KPHBBIX JIy4eBBIX CKOPOCTeli pa3HBIMH aBTOpaMH ObUTH NOTydYeHBI 3HAYEHHS IKCLIEHTPUCHTETA |
JIOJITOTHI TepuacTpa, npuBeAcHHbIe B Tabmuue 2.2. Bece oHM, 33 MCKIIOYeHHeM HaGmoaeHH
KanHoHa, Aar0T NpUOIM3HTENBHO OAMHAKOBBIE NAapaMeTphl SJUIHITHIECKOH OpOHTHI, KOTOphIE
0/mDKe K HalleMy pemeHHIO, 8 He K pemeHmio Kpusoil Grmecka Kpona m I'opmoH, cpennee
sHaueHue e = 0.384(12). lanmwie K3HHOHa, monmydyeHHble Ha obcepBatopuu B OtTaBe, npn
BBIUHCIEHUH CpeHero 3Ha4eHUs KCLEHTPHCHTETA He YUUTHIBAIUCh. JTH NaHHBIE TOKA3LIBAIOT
pa3Hble 3HAYEHHA JIYIeBBIX CKOPOCTEH IIPH ONpeJeleHHH HX NO JMHWAIM MarHua Mgll A=
4481A m mumusam Bonopoma-xambuua: HP, Hy, HS, K. Jlunun Mgll npu pemeHHMm KpHBBIX
JIy9eBBIX CKOpOCTeil UM B ydeT He NpUHHMaIHCh. OMHH TONbKO M3MepeHus muuuit Mgll naror
CXOOHble C OCTATBHBIMH aBTOPAMH 3HAYeHHA OSKCLEHTPHCHTETA M JONTOTHI IIEpHAcTpa.
BeposTHee Bcero Jnen0 B CHCTEMaTHYECKHX OIMOKAaxX CHEKTPATLHBIX HaOIOAEeHMIT Ha
oGcepBaTopun B OTTaBe B Hadajie MPOLUIOTO BEKa, a HE B PEabHBIX H3MECHCHHUAX MApaMeTPOB
OpOUTHI WM BUJIA CIIEKTPA HCCIIEAyeMOii 3Be3Ibl.

OcHOBHOE oT/IMYMe Hameil KpuBoii Giiecka ot kpuBoii 61ecka Kpona n I'opion coctout
B rIyOuHe rmaBHOro MUHHMyMA. Y Hux oH Ha 0.005™ riy6xxe. MbI yxxe yroMuHaH, aro KpoH
T'opaoH HCHONB30BaIM TICPEMEHHBIC 3BE3IbI CPAaBHEHHA, HX HOYHBIC IIONPAaBKM IOITOMY
Gonsine, cM. Beime. K ToMy e npu nsmepenusx a CrB umMu npuMeHsics HEHTpaIbHBIN QWIBTD,
a 3Be3/1bl CpaBHEHMA H3MepsUHCh Ge3 HeliTpanbHOro GwikTpa. B CHITY BhIIECKA3aHHBIX MPHYMH,
MBI CKJIOHHBI GOJbIe OBEPATH HAINHM H3MEPEHHSAM, CIHTAd CHCTEMaTHYECKYIO OIIMOKY B HHX

MCHBIIC, HO HC orcy'rcmylomeﬁ COBCCM.
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Tabmiua 2.2. Pemenns KpHBBIX JIyd4eBBIX CKOPOCTEH MO JAaHHBIM Pa3sHbIX aBTOPOB.

ABTOp JHara w, rpajg e Kz Vo °
KM/c Kwm/c KM/c
Ioxopnan (1909) 1907.8 | 314.3(32) | 0.396(18) 35.0(7) +0.1 7.2
KaunoH (1909) 1908.0 | :303.7(63) | :0.277(18) 33.0 +0.5 8.0
Maxk-Jlapmn (1933) 1929.7 | 304.2(32) | 0.377(18) 34.8(8) +2.6 5.6
J66urxaysen (1976) 1959.7 | 313.9(21) | 0.394(12) | 35.35(50) | +1.5 2.8
Tomxun u Ilormep (1986) | 1980 311.6(9) 0.371(5) 99.0(5) +1.6 1.4

O TOM ’Xe caMOM TrOBODHT H HEIUIOXO€ COBNAJICHHE OTHOCHTENBHBIX pasMEpOB
KOMIOHEHT MOJTy9eHHbIX M3 Hameli KpuBoii 6necka A 4600 A ¢ mammbmu A 7510 A. Mexuy
HallMMH KpHBBHIMH Oiecka B AByX ¢WibTpax TaKkkKe eCTh CHCTEMATH4YEeCKHE OT/IMYHA,
BHI4B/IAEMEIE ITPH pelIeHHH 3THX KPHUBBIX Gilecka. Tak, HampuMep, OKa3bIBAaETCA HEBO3MOXKHBIM
noxo6parh TOIBKO JHIIE 6/1IECK BTOPHYHOTO KOMITOHEHTa, MPHHAB BCE OCTAIIBHEIE IApaMeTPhI H3
pemenns Kpuboit Gnecka A 7510 A, I'naBHbIii MUHMMYM HONydaeTCH MEJBbYE, YEM CICHYET H3
HaOmonenuii. Ho mamm xpuBele, Bce xe Ombke mo napaMerpaM JIpyr K JApPYTY M K
CHeKTPAILHBIM HabymoaeHMaM, yeM KpuBad Kpona m I'opnoH. VuuTeBag, uro BO Bcex Tpex
Ha0moaTe/IbHbIX pAfaX NPHCYTCTBYIOT CHCTEMAaTHYECKHE OIMMOKH, MbI NPHIIUTH K BBIBOAY, 9TO
JIaHHBIE, TOJTyJaeMble W3 TPEX Pa3sHbIX KPUBBIX Gllecka, MOXHO MOMBITATHCA YCPEAHHTD, IPHHAB
JUIS KQXJOr0 U3 pellleHHii COOTBETCTBYIONNE Beca. ITH Beca Mbl BEIGPAIM HA OCHOBAHMH HAIIMX
MpeanoIOXKeHHI 0 BeMMIMHE CHCTEeMaTHYeCKOi OMHOKH B KOHKPETHOH KpuBOif 61ecka: 3 s
A7510A, 2 — gna A7230A, 1 — gna A 4600 A. ITonydgennbie TaxuM o6pasoM IaHHBIE
npuBOATCA B 7-M cronbue Tabmumel 2.1. IIpu pambHeifimmx pacuerax MsbI, Bce ke, Oydem
ONUpaThCH HAa caMoe HajleXXHOe pemeHHe, MOoMydeHHOe U3 OJHOM TOJNBKO KpUBOM Giecka i
A 7510 A.

ITonp3ysach AaHHBIMH O JIy4EBBIX CKOPOCTAX H TNapaMeTpaMH OTHOCHTE/IBHON OpGHTBI,
NONy9eHHBIMH H3 Hamero ¢otomeTpudeckoro pemenus ans ¢umstpa 7510 A, onpenensem
Macchl KOMIOHEHT, HX PaJiMyChl, YCKOPEHMS CWJIBl TA)KECTH Ha IOBEPXHOCTH. Pe3ymsTaThl
mpHuBefieHbl B Tabimue 2.4. [l onpeneneHHa Takoro Ba)XHOro mapamerpa, Kak TeMIeparypa,
BOCHOJIb3yeMCS CHayajla MPeHMYIMECTBAaMH IPAMOro cmnocota. Ui 3Toro HeoOXxommMo 3HaTh
paccTosHHe 0 cHMCTeMbl. Bce HM3BECTHBIe ompeseNieHHs mapajuiakca, coOpansl B Tabymue 2.3.

INTapannakcs! onpeneniIuch JIM60 TPHrOHOMETPHIECKHM CIIOCOO0M, MO0 IO MPHHAIYIEKHOCTH
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K ckomieHHio bombmo#i Mensemuuml, rpymma Cupuyca. Bumso, wro pmanmbie Hipparcos

Han0oJIee TOYHBI H HET CMBIC/IA HCTIONB30BaTh APYTHE OIIPEACIICHHA ITapajUlaKca.

Ta6nvma 2.3. CBonka mapasuiakcoB M3 JIMTEPATYPHBIX JaHHBIX 111 o CrB.

INapannakc, " Hcrounuk
0.04365(79) Hipparcos
0.034 Joxenkusc (1963)
0.056 Jhxenkunc (1963)
0.042 ) Powman (1949), ckonuienue.
0.040 OrreH (1984), ckoruienne.
0.043(6) Jixernkunc (1952).

Ha nByxiupeTHo#i nuarpamMMe He 3aMeTHO HM MaleHIIMX MPH3HAKOB TOTO, YTO GlieCK
3Be3fsl OcnaGiieH Mexs3Be3qHbIM nornomenueM. [loaToMy Her NpHYMH KOppeKTHPOBaTh
BH/IMMYIO BEJIMIHHY m,. Micrmosb3yeM odeBuaHble GOpMYIBI:

L R T
lg=4=21g—4 +41g-4,
Ry T,

LO (°]

lg%‘— =04(Mgy - M),

(¢
M, =m, +5+5lgn", @.D

roe aGcomorHad Gonomerpudeckas BenuauHa Comuua M = 4.69", Temneparypa ConHua
T,=5780 K, B.C=-0.14 (Xeitec, 1978, 1979; Ilommep, 1980). ITo Hammm H3MepeHHIM
V=2229", B-¥V=-0.024". BonoMeTpudyecKkas IONMpaBKa I JAHHOTO TOKA3aTeNs I(BETA:
B.C.=-0.214™ (Tlormep, 1980). TTostoMy aGcomoTHas 3Be3aHAas BeMdHHA paBHa: M, = 0.429™,
Orciona monmydaeMm 3¢¢exTuBHYI0 Temnepatypy I, rilaBHOrO KommoHeHTa B 9460 + 150 K.
Ommubka 7, NpoHCTEKaeT, B OCHOBHOM, H3-32 OIIHOKM H3MEPEHHA IApajUIaKca CITYyTHHKOM
Hipparcos (80 K), ommbku onpenenenns pagiyca riasHoro kommnoHeHra (80 K) u Bciaeacreue
HEYBEPEHHOCTH B Benm4auHe Gonomerpuieckoii nonpasku (100 K). Hetousocts B onpenenernmm

B-V 3pmech ponu NMpakTHYECKH HE HIPAcT, a BCe €0 B KaMMOPOBKE TEMIEPaTYPHOMN IIKasIbI
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T(B-V) u B.C.(B-¥). Ona y pasHbx aBTOpoB ommmdaerca Ao 0.05", mostoMy npumem
HeTOIHOCTh GonomeTpuaeckoit monpasku B 0.03™ wm B 100 K.

TemnepaTypy INIJaBHOrO KOMIIOHEHTa MOXXHO TaKXe OLIEHWTh M3 KaTtanora Xoyka H
Mepmuwutnona (1980), B KOTOPOM NPUBOAATCA AaHHbIE 06 Y3KOIMOJIOCHBIX HaOIONEHHUAX B
cucteMe CtpemrpeHa. ITociie He6onMpIIMX NONMPaBOK B MHAEKCHI AJIA ydyera Gliecka BTOPUYHOIO
KOMIOHeHTa, noimyuuM b-y = -0.0045, m; = +0.145, ¢;= +1.068. Unnekcst B~V u b-y
coriacylorca Mexnay coboii xopomo. Ilapamerp ap= -0.0065 saBnsercd HHIHUKATOPOM
TeMIlepaTypbl H ZaeT 3HaUeHHe B COOTBETCTBHHM ¢ KaymbpoBkoit Myna u JIBopeukoro 1985,
T.=9700 £ 200 K. ITapamerp r = +0.068, QyBCTBUTEJIbHBII K YCKOPEHHIO CHIHI TAXKECTH Ha
MOBEPXHOCTH 3BE3[b, IMPHBOIMT K 3HaueHHo lgg=3.91, B mnpexpacHOM corjacuu co
3HaYeHHEM, ITOTyJacMbIM H3 aGCOMOTHOrO paaiyca H Macchl 3Be3/Ibl, CM. TaOmuiry 2.4.

JUna ompeneneHns TEMIICPATYPhl INIABHOr0 KOMIIOHEHTa MOXKHO BOCIIOIB30BAaThCA TAKXKE
naHHbIMH Hameit WBVR ¢oromerpun. HcnpasieHue 3a CBeT BTOPHYHOTO KOMIIOHEHTA HaeT
ClIeylole BENMYMHBI [NaBHOM 3Be3msl: V=2.229", B-V=-0.024", W-B=0.006", V-
R =-0.021™. Pesynsratsr WBVR doromerpun Gike k ouerke Jlesato u A6ta (1978): B9.5 IV.
Bonomerpuueckas nonpaeka passa -0.214™ s 3ge3nst B9.5 V npu B-V = -0.024™, cM. Benme.
H3 ¢oTomMeTpHH BUIHO, 9TO 3Be3/]a JO/DKHA OBITH HEMHOrO rops4ee, 9eM A(, H B TO ke Bpems
o0najaeT HeXBaTKO H3MydeHHd B yinbTpaduonere. Bocmonb3oBaBmmchk KanuGpoBKaMu
ITormepa (1980), nomyqaem T, = 9730 K. 310 3Ha49eHHe COBNAIO C TEMNEPATYPOil, MOTyUeHHOMN
H3 Y3KOMOJIOCHOH QOTOMETpHH.

BugHo, 9T0 moTydeHHad NpAMBIM MeToaoM BenwduHa T, = 9460 K npubnamsurensHo Ha
250 K MeHbile TeMIepaTypsbl, NMOMy4aeMoil H3 KaqMOpoOBOK roka3sarend useta (B—V) m (b—y).
IpeanodreHue ClieayeT OTAATh 3HAYEHHIO TEMIIEPATYpPHI, NONyISeHHOMY NPAMBIM METOAOM. DTO
3HaYeHHEe HEMHOro MeHbIIe obmenpuuaToii TeMnepatypsl Bern, mna xoropoit 7,= 9500 K
(Xeitec u Jlaram, 1975). Hanmsie Koyna 1 Muna (1979) o pacnpenencHHn 3HEPTHH B CIIEKTPe
o CrB B yneTpaduonere TpeGyror Temnepatypsl i Hee Ha 180 K menpme, gem wis a Lyr. B To
xe Bpems Xepuer u ap. (1977) yrsepxnarot, 9ro cnekTp o6bexra 6onee pannuii, 9em A0. Mbr
BHJIMM, YTO HAIIM HOBBIC JAaHHBIC MO3BOJLIOT HaliTM pa3yMHBIH KOMIpoMMcC. Temmeparypa
a CrB neiicTBMTENIbHO WM paBHA WIH 9yTh MCHbINE TEMIIEpaTyphl Bern B COOTBETCTBHHM C
HAKJIOHOM KOHTHHYYMa B yJIbTpadHoOJIETe, 8 CIEKTPAIBHEIH KJIacC MOXeT OhITh HeMHOro Goliee
PaHHHM.

Tenepp omnpenenMM TeMneparypy BTOpPoli KOMMOHEHTH.. Mkil  onpenenmumu

OTHOCHUTC/IBHYKO CBCTHMOCTHP KOMIIOHCHT Ha DPa3sHBIX UIMHAX BOJIH, CM. 'ra6mmy 2.1.
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POCCUNCKAR

YOCYAAPCTBEHHASR

BUBNNOTEKA

J
OTHomeHHe ApKOCTeHd HEHTPAILHLIX 30H 3Be34 NPH 3TOM IOMYYaeTCA paBHBIM: —- =4.47
2

(A7230) n %:4.71 (A 7510). Taxxe yurem, 9To 3ddeKTHBHAS UTHHA BOJHBI, Ha KOTOPOH
2
Habmonann Kpon u 'opaon A 7230 orHocurcs k HaGmonenusm AO 3Be3apl. DddexTHBHAL
ANYHA BONHBI Ha/MofeHWil A CnaGoro KOMIIOHEHTa CIEKTpanbHOro ximacca G7 mpH 3ToM
pasnsnack A 7460. 31o cBA3aHO ¢ TeM, UTO OHM Habmogam o CrB ¢ npuemHo# anmapaTypoii,
HMelomeli O9€Hb MMPOKYI0 MOJIOCY MPONYCKAaHHA — MOTyIHpHHa okono 3000 A. 310 mpusout
K CWIBHOH 3aBUCHMOCTH 3¢ QeKTHBHOMH UTMHEI BOJIHEI HAGMIONEHHH OT paclpe/ie/ieHHs SHEPIuH
B criekTpe Habmonaemoro o6pekTa. B cooTBeTcTBHH ¢ 3aKoHOM H3myueHus Ilianka oTHOmMEHHE

HHTEHCHBHOCTEH M3JTydeHHA KOMIIOHEHT PaBHO:

_]_l_=__e%rz-l (2.2)
L Yy '

rae c;= 1.4388 cM* rpan, a T; B T;— APKOCTHBIE TEMIEPaTypsl 3Be3X. CuMTas SPKOCTHYIO
TeMIiepaTypy paBHo# 3¢ QeKTHBHOM, onpenenseM No 3Toft GpopMyne u3 HabMmoAeHHH HA Pa3HBIX
AMHAX BOJH, TEMIEPaTypy BTOPHYHOrO KoMmoHeHTa. OHa oOKasbIBaeTcs paBHOH M3
Habmomenmii Ha A7510A -5532K, a us maGmonenmit Ha A 7230(A0)-A 7460(G7)
TeMnepatypa pasHa 5508 K. Jlna A 4600A nomyuaem 5077 K, Ho 3T0 3HaueHHe OTATONIECHO yxe
odeHb Gonmpmoii ommbkoi H3-3a Maoi OTHOCHTENBHON CBETHMOCTH BTOPHYHON KOMITOHEHTHI
Ha JJaHHO}i JUIMHE BONHBI H BCneACTBHE 6IM30CTH NaHHOH 06/1aCTH CIIeKTpa K 6aibMepoBCKOMY
CKauKy, ra¢ mpuMeHeHuMe Qopmyisl 2.2 orpanmueHo. CpenHee W3 3HaueHmit mis AL 7510,
7230A maer HaM Temmepatypy cnaGolfi KommnoHeHTsl T = 5520(80) K. Jta TeMmeparypa
cootsercTByeT no mxane ITormepa (1980), cnextpamsHOMy Kiaccy G7.5V, B.C.= -0.18™,
Hame onpenenenve Temneparypsi 6osice 0GBEKTUBHO M TOYHO, 9eM pe3ynsTar TOMKHMHa H
ITormepa, T>= 5800(300) K. IlosydeHnas HamH Temmeparypa cnaGoro CIyTHHKA JIOXKHTCA B
cepeauHy nomyctuMoro uHTepsana 5200 — 5800 K, nomydaeMoro i 3Be3f ero CIeKTPaILHOTO
knacca Ha auarpamme I'epummpynra-Peccena 3sesn rpynmsl Cupnyca (OrreH, 1982). Teneps
MOXHO CPaBHHTH MOJydeHHbIE aGCOMIOTHBIE NMapaMeTphl 3Be3J C TEOPETHYECKHMH MOJE/IAMH.
Bocromesyemcst g aroro pacderaMH Kiapera w I'mmeneca (1992). Hureprnomauma
NpPHBOAMMEIX MMM TabiMI[ AaeT Xopomee COBMAJeHHe OCHOBHEIX NAapaMeTpPoB A IJIaBHOIA
KOMIIOHEHTEI IIPA COJIHEYHOM XHMH4YecKoM coctase X = 0.70, Z= 0.02 m11 BospacTa 3Be3mB
442 wm.ner, ymbo eme dyamee cosmagenne mix X =0.649, Z=0.03 npu Bospacre 378
mm.JieT. MHTeprossiua Tabmun Banpen6epra (1983, 1985), BannenGepra u Bpumkeca (1984)
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Ha MAaccy BTOPHIHOrO KOMIIOHEHTA TAK)K€ NMPHUBOAMT K HEIUIOXOMY COIJIACHIO NMPH JaHHEIX
XUMH9eCKMX coctaBax. Pemenne Tomkuna m Ilommepa (1986) mns maGmonenmit Kpona m
lopoon He mO3BONUIO HANTH HENMPOTHBOpEYMBEIE IapaMeTpsl XA E€OMHOro BO3pacTa

KoMItoHeHT. Harmu HoBEIe ('I)OTOMeTpH‘IeCKHe AaHHBIC MO3BOJIAIOT YCTPAHHUTD 3TO IMIPOTHBOpPEYHE.

Ta6muua 2.4 A6comoTHble MapaMeTprl cucteMsl o, CrB.

ITapamerp I'naBHbiii KOMIOHEHT | BTOPHYHBIA KOMIIOHEHT
Macca, M 2.57(5) 0.92(4)
Pamuycer, R 2.93(5) 0.85(3)
Ceerumocts, IgL/L 1.79(3) -0.24(4)
' paBUTAITMOHHOE ycKopeHHe, Ig g, cm/c? 3.91(3) 4.54(2)
S¢dexTuBHbIe TEMNEpaTYpHl, Te, K 9460(150) 5520(80)
CrniexTpanbHele KJIACcCHI B9.5SIV G715V
Ab6c.6onomeTpHiecKkre BETMIHHBI, Mpo) 0.21(2) 5.29(5)
AG6c.Bu3yarnbHbIe BeJIMYUHBL, My 0.43(1) 5.47(4)
Tlapannaxc, 7 0.04365(79)
Pacctosmue no cucremsl, d, nc 23.0+04
Bormmas momyock op6utsL, R 428+ 0.8
BospacT cucteMsl, t, et (440 + 30)- 10°

§2.4. OOnapyxenne 1 nepBoe H3MepeHHe CKOPOCTH ANICHAAILHOTO BPaIeHHS.

JAns Havana BEMHCIIMM TEOPETHYCCKOC 3HA4YCHHE oOxkumaemoro sddexra. Jna ygera
KJ1acCHUeCKO# cocTaB/Lmomei, o0yc/oBeHHON BpamaTe/NbHON M NPWIMBHOM Iedopmammeit
KOMIIOHEHT, BocnoibsyeMcs (opmynoii, koropyio mpueoaut Illaxypa (1985), mo manHBIM

Bapxkepa u O’Konnena (1978):

42



dw) — s M, s M, o
—_— =wl$ k,rk —=+k -
(dt class © f(e)[ a0 M, =2 M, sin? i(l-ez)2 *

2
x {knr,5 (%) (1 + %2—) x [cos a,(cosa, —cos B, cosi) + %sin2 i(l -5cos’ a, )] + (23)

2
@ M NI SR
+ ks (Ez) (l + 7‘) x [cos a,(cosa, —cos B, cosi)+ Esm2 1(1 -5cos’ a, )]},

2

4 5
rae QyHKIHA SKCHEHTPHCHTETa paBHa: f(e) = (1 + %ez + %+...) /(1 -e’ ) , My, M — maccel
KOMIIOHEHT, Fi, F, — OTHOCHTE/ILHBIE PAIHYChl 3B€3 B JONAX GONBINOH MONYOCH CHCTEMSI, P —
IEpHOA, CUCTEMBI, @ =27/ P — cpefHee IBKEHHE, W], W2 — YTIOBIE CKOPOCTH BPALICHMS
3Be3fy, ka1, k22 — Ge3pasMepHBIE KOHCTAHTEL, 3aBHCAIIHE OT BHYTPEHHETO CTPOCHHA 3BE31, d1, a2 —
YIJIbI MEXKAY OCAMH BPAIEHHA KOMIIOHEHT H HOPMATBIO K TUIOCKOCTH OpGHTHL, f), B2 ~ yIIBI
MEXIy OCSMH BpalleHHs KOMIIOHEHTOB H HaNpaBJieHHEM H3 IEHTPa CHCTeMBI HAa 3eMHOTO
HaGmOAAaTeNs, y1, ¥2 - YIVILI MEXIY OCAMH BPAIICHHMA H JIMHHEH Y3JI0B CHCTEMBI, OTCIHTHLIBAEMBIE
OT BOCXOAAWIEro ysna. OCHOBHEIE NapaMeTPhl CHCTEMBI, HECOGXOMMMEIC NpPH pacdeTax,
Tnomy4YeHsl B NpeablaymeM naparpade. Ham eme notpeGyioTcs naHHbie 06 0CeBOM BpalleHUH
KoMroHeHT. CBOAKa BCEX H3BECTHBIX ONpENENEHHH BPAMEHHA IJIABHOTO KOMIIOHEHTA

npuBezAeHa B Tabmue 2.5.

Ta6mumna 2.5. Jlanasie 06 0ceBOM BpalleHHH IIIaBHOM KoMITOHEHTHI o CrB.

v sini
KM/cex Astop
125 Omnsu (Ctpyse u JnsH, 1930)
130 Ctpyse (Crpyse u JnBh, 1930)
:100 Mak-Jladsmn (1933)
110 Crnerrebak u np. (1975)
127(4) I'peii (1980)
127(12) Komn u ap. (2002)
139(10) Poitep m ap. (2002)
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x

IlpunsB Beca BCeX M3MepeHMi PaBHBIMH, MBI NIOTYIHMM cpefHee v sini = 1267 xm/cexk. Mak-
Jladpmun naet anana3oH HOMycTHMbIX cKopocteif oT 100 mo 200 km/cex m noaToMy €ro OLICHKA
HaMH Hcroik3oBaHa He Gbuia. K Tomy ke, Kpon u I'opnon (1953) momy=wmm u3 manueix Mak-
JlapnuHa 3HaueHHe OCEBOTO BpAaINeHMA [IJIABHOTO KoMIoHeHTa 195 km/cex. Jns cmaGoro
BTOpHYHOro KomnoHeHTa TomkuH H ITonnep (1986) npuBoAAT CKOPOCTEH BpalleHHA Ha 3KBAaTOpe
v sini < 14 KM/ceK, T.e. Ha o0lIee ancHaaIbHOE ABI)KEHHE CIYTHHK M3-3a CBOEii Maioii Macchl H
MeJIEHHOI'O OCEBOr0 BPalleHUs BIMAHUS [IPAKTHYECKH He OKa3biBaeT. [1o yTOYHEeHHBIM JaHHBIM
O BHYTpeHHeM cTpoeHHH 3Be3l M3 Knapera m I'mmeneca (1992), mis xommonenTt a CiB ¢
mapaMeTpaMu 3Be3] M3 TaOmuipl 2.4 TeopeTHueckHe KOHCTAHTHI BHYTPEHHEro CTPOEHMA
OKa3BIBAlOTCA paBHBIMH k33 = 0.00295 (rnmaBHag KoMnoHeHTa), ky = 0.024 (BTOpMuYHax
KoMmIioHeHTa). CunTas OCH BpalNEHHs 3Be3]i KOJUIMHEapHBIMH OpOMTAIbBHOMY MOMEHTY, T.€.
a1 =ay=0° By =F2=90° 1 =2 =90° (06pI4HOE NpeanonoKeH:e I GONBIMHHCTBA ABOMHBIX
3aTMEHHBIX CHCTEM), NMOJydHM CJIEAYIOIIHE 3HAYEHHsI CKOPOCTH aNCHAATHHOTO BpAINEHHA:
@ class = 0°.0140 /ron.
JIna BHIMHCNIEHHS PEATHBHCTCKOTO BKJIaJa B ABIKEHHE JIHHMH aliCHJ BOCIIOJIb3yeMCS
dhopmymoit, mpuBoauMOIi B TOi ke pabote Illaxypsr (1985):

(da)) - 3G(M, + M,) 2.4)
rel

dt. cza(l-ez) ’

rae a— 6onpmas monyoch OopOuTEL, G — IpaBHTAllMOHHAad MOCTOAHHadA, C— CKOpPOCTh CBeTa.
Iloncrasue B 3Ty ¢opMyny 3HaUeHHA KOHCTAHT M MCK/IOYHB B COOTBETCTBHH C TPETHUM
sakoHoM Keruiepa Gonpmyio moiyoch opOuTBI ABOHHON 3Be3lbl, MOJydMM YHOOHoe A

BHIYHUCJICHUI BEIpaXEHHUE:

%

M, 3

(da)) = 0.1987(—'+-—M2l— rpaxyc/ron, (2.5)
ol

dr. P%(1-¢%)

Tlocnie NOACTAHOBKH B 3TO BHIPXKEHHE YHCIICHHBIX JaHHBIX M3 TaOMMIEI 2.4, IOTyqIHM:

@ re = 0.0046 rpan/ron.

Tak Kak B KinaccH4ecKuii M PeIATHBUCTCKHIA 3¢ (deKTH Maibl, COBOKYITHOE HX ICHCTBHE PaBHO

npoctoil cymme:
@ theor = @ class + @ reg = 0.0186 = 0.0015 rpa/ron.

Takum o6pa3oM, 0 COBPEMEHHBIM TEOPETHYECKHM MaHHLIM CKOPOCTH OXHIaerca Ha 10%
MEHBIIE, YEM CUUTAIOCH PaHEE @ peqr = 0.0207 rpan/roxn, cM. Bosxos (1993), Imurt (1998).

Jlo mocnexHero BpeMeHH GBUIH M3BECTHBI TONHKO JBE 3MOXM BTOPHYHOTO MHHUMYyMa -

Kpona u I'oppon (1953) m Bomxosa (1993). BeiBeneHHBII IO HMM NEpHOA CleNOBaHUA
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BTOPHYIHBIX MHMHHMYMOB ITO3BOJIMJI HAM BIEpPBBIE H3MEPHUTD ANCHAANBHOE ABIKEHHE B CHCTEME:
@ obs = 0.072 + 0.012rpan/ron. OmmGKa NOMY4EHHOro 3Ha4Y€HUs, BEPOATHO, BHIIE, HO TAK Kak
MOMEHTOB MHHHMYMOB MMEJIOCh BCETO JIBa, OLIEHUTh €e TOTHee TPYAHO. TeM He MeHee, MOXHO
6bUIO yBEPEHHO TOBOPHUTh O HATMYMH aNCHIATLHOTO ABIDKEHHS B CHCTEME H O TOM, HTO
CKOpPOCTb €r0 ABHO 3aMeJUIEHHa.

HenaBHo Gbum OmMyG/MKOBAHBI NaHHEIE O HAONIONEHHH BTOPHYHOTO MHHHMYMA B
cucreMe o CrB B pentreHoBckoM muanasone (ILIMutT, 1998). Bruto 6b1 BechbMa MHTEpECHO
HCTIONB30BATh MOMEHT, NOMydeHHbNi IIIMHTTOM, COBMECTHO ¢ ONTHYECKHMH MOMEHTAMH
BTOPUYHOrO MHHHMYMa, MOJy4eHHBIMH paHee. IIpu cpaBHeHHH PEHTT€HOBCKHX H OITHYECKHMX
HabmozieHH# BCTaeT BONMPOC O COBMECTHMOCTH HaGMOAeHUH, Belb B PEHTIEHE HabmonaeTcs He
MOBEPXHOCTh 3BE3Mbl, 8 €e KOpOHAa H paclpele/icHHE APKOCTH MO JHCKY MOXKET HMeTb
cyqaiHbL XapakTep. CKopee Bcero, Ha 9To ykaskaeT B IIIMHTT, MOXHO roBopHTB 0 HaGope
TOYETHBIX HCTOTHHKOB, CIIy4aiHBIM 0o0pa3soM pacmpeleneHHbIX mo AucKy. He o6sa3arensHo
LEHTP TAXKECTH 3TOro pacTpeie/ieHHsA COBNAJAeT ¢ LEHTPOM ONTHIECKOro ANCKa 3Be3zpl. [anee,
3Be3fia Bpamaercs. IIpeanonoxus B coorsercTBHM ¢ HaHHBIME TomxuHa m ITonmepa (1986)
nepuoxn Bpamenus G-38e3/bI B 5 CYTOK, MbI IIOJy9IHM, YTO 32 BpeMs POXOXKIEHHS OIITHIECKOTO
UeHTpa 3a auckoM A( 3Be3zibl, a 310 cocTarmser 7 9acos 40 muHyT, G-3B€31a noBepHeTCH Ha 35
TpagycoB H BBIXOIMThH H3-3a AMCKa ITIABHOTO KOMIIOHEHTa GyleT cOBceM He TO pacrpefesieHHe
HCTOYHHKOB, T.€. PEHITCHOBCKHH MHHHUMYM BI0GaBOK MOXeT GBITh H He CHMMETPHYHBIM.
IIIMUTT JKe MCKal CepefMHBl CBOMX MHHMMYMOB B NpPEITIONOXEHHH CHMMETPHH,
annpoKCHMHUpPYs Ha(/IONAaeMYI0 KapTHHY MHHHUMyMa HaGopoM NpaAMBIX otpe3kos. ITosromy
MOMEHTHI CEpeAMHEI 3aTMCHHA B PEHTTeHe MOTYT CHCTEMATHYECKH OT/IMYATBCA OT MOMEHTA
MUHHMYMa B onrtuke. B cBoeli paGore IlImurr (1998) maer cneayromme XapaKTepHCTHKH
MHHHMYMOB, IIONY9eHHBIX B pe3y/ibTaTé ANNpPOKCHMALMH NpPAMBIMH OTPe3KaMH: BpeMs
HapacTanus Giiecka Ting, NMpHHATOE PaBHEIM BpeMeHH ociabneHus Gnecka (mpeamonaraercs
CHMMETDHS), BPEMA OCTAHOBKH B MUHHMYMe Ty, (B onTHKE 0Go3Hagdaerca dII), a Takxke o6mas
MIPOAODKHTENTBHOCTD COOBITHR Tar + 2Tne (B onrhike DIT). M3 Hammx onrrideckux HaGmome Hmit
JIErKO ONPEAENAIOTCA TE JKe Nnapamerpsl, ¢M. puc 2.2. Cyna no Tabmuue 3 u3 pa6orsr IlImurra
(1998), kaxpplii M3 4-X PEHTTEHOBCKMX MHHHMYMOB CHJIBHO OTJIMYA€TCA MO BBHIGPAHHEIM
IapameTpaM, IO3TOMY €CThb CMBIC] YCPEAHHTH NApaMETPHI BCEX MOMEHTOB, MONYYHB aHAJIOT
CPEIHEro ONMTHYECKOr0 MHHMMyMa. Pe3ynsTaT mpuBeneH B Tabmmue 2.6. CpaBHHB NaHHBIe,
MOXHO 3aK/IOYATh, 9TO B PEHITEHOBCKOM [HMana3oHe Ha0mojaeTcd B CPefHEM KapTHHA

3aTMEHMA, CXOIHaid ¢ KapTuHOH, Habmonaemoii B onTHueckoM auanasoHe. Ecim crmag
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HapacTaHue Gecka B ONTHKE AaNMpPOKCHMMpPOBaTh NPAMBIMH, TO Tine B Ty4y+2Timg = DII

yMeHbmATCA ¥ NpUGIM3ATCA K JaHHbM 1lIMuTTa.

Ta6muua 2.6. HauHsie o ¢opMe BTOPHYHOrO MUHHMYMA 110 HaO/IOACHHSM Pa3HBIX aBTOpPOB.

AsTop Taw@D) | Tng | Tawr + 2Ting = DI
Kpon u Topnon (1953) | 0.173 | 0.108 0.388
Bonkos (1993) 0.164 |0.111 0.386
IImarr (1998) 0.173 | 0.091 0.356

Ecnu nmpoBecTH JIMHEHHYIO perpecCHIoO OTACHBHO NaHHBIX IIIMHTTA, TO MOXHO OLICHHTH
TOYHOCTH OIpeeIeHHd UM UHAUBHAYATEHOr0 MOMEHTa MHHHMYMa, JTa TOYHOCTh OKA3bIBAETCA
paBHOHl =+ 0%,0048. JlocTaTouHas HANEXHOCTb CPEJHMX ONTHYECKMX MHHMMYMOB, a TakoKe
BEPOATHOE OTKJIOHEHHe MHIMBHAYATBHBIX PEHTTEHOBCKHX CEpeIMH 3aTMEHHA OT MOMEHTOB
coeauHeHus (OIpeeNAIOmHX MOMEHT MHHHMYMa B ONITHYECKOM JTHAlla30He) FOBOPAT B MOJIb3Y
YCpeIOHEHHA BCeX YeThIPEX PEHTTCHOBCKHX 3aTMeHHMil. JlumeiiHo# perpeccueidi Ha CpemHIONO
anoxy HaGmomenuit IlIMutra 6GHLM MOMYYCH MOMEHT BTOPHYHOTO MHHHMYMA, NPHBEICHHBIN B
Ta6mue 2.7. TTomuMo 3TOro B HameM pacHOpPAXKECHHH €CTh MOMEHTHI IVIABHOTO MHHMMYyMa H3
Habmopennit CreG6urca, Kpona m T'opmoH, BonxoBa. BTopH4HBIT MOMEHT AOCTATOYHO
yBepeHHO omnpenensercs u3 Habmonenmii Kpoma m Ioprmon, Bonkosa. Beumy Gombmoid
HPOJO/DKATENIPHOCTH 3aTMEHMI, HEBO3MOXXHO GBUIO IIOJHOCTBIO NPOHAGMONaTh MMHMMYM B
omud npueM. Kaxnmas Houb HaGmoJeHMil Japaja JIMIOb OTIAENIbHBIE YJaCTKH KpHMBOM Griecka.
HiMeer cMBICI OTPAaHHIMTECA MOMEHTaMH CpeJHET0 MHHHUMYMa Ul KaX0ro HabmoaaTebHOro
pama. Ilpn pemenuu KpHMBBIX Giiecka MOMMQHIMPOBAHHBIM METOXOM AH(depeHIHATLHEIX
IIONPaBOK MBI MOMyJaeM H TOYHbI MOMEHT MHHHMMYMA, H €r0 BEpOATHYI0 OmHMOKy. Beumy
GoNBImOro KomudecTsa HaGmoneHwit B Gmistpe 4600A m HX Xopome# TOYHOCTH, MOMEHT
[JIABHOTO MHHHMYMa, IIOJIyYeHHBIH JUI1 3TOro QHIBTpa, NMpUBEACH OTACIBHO. DTOT MOMEHT
npuBeOeH K ToM ke Jare, Yro H Habmonenns B ¢umbtpe 75 10A. Momenr BTOPHYHOTO

MHHHMYMA B CHHHX JTyJaX He Onpelesserca, XoT4 H 3aMeTeH Ha cpeHeii KpuBoii 6necka.
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Ta6muua 2.7. MoMeHTHI MUHAMYMOB cucTeMsl a CrB.

Min I JDhel E O—-C, MiIIH JDhel E O—C, A
2400000+ cytku | 2400000+ CyTKH BTop

23163.7754(20) [-1393 |+0.0012 - - - Cre66uHc (1928)

32329.8017(10) |-865 [-0.0006 [32410.6955(36)| -841 [+0.0011 | Kpon u I'opaon (1953)

47346.1169(14) | 0 [-0.0005 [47010.3889(18)] O |-0.0042 | Bomxos(7510A) (1993)

47346.1186(17) | 0 [+0.0012 - - Bonkor(4600A) nacr.pa6orta
- - - 149440.7865(28)| 140 (+0.0035| IlImutt (1998)

MeToaoM HaHMEHBIIHUX KBAApaTOB H3 3TOH TabmHIkl OBUTH NMONMY4eHBI CIIEAYIOIMME

JuHeiHbIe GOpMYIEL.
JU14 rnaBHBEIX MEHHMYMOB:

Min I: Dy =2447346.1174(9) +17°.3599018(12) E.
JIna BTOpHIHBIX MHHHMYMOB:

Min II: JDpe=2447010.3931(21) + 174.3599272(55) E.

I'paduk, wumocTpupylomui pasjM4ue NEpHONOB UIA IIaBHOTO H BTOPHYHOIO MHHHMYMOB,
npencrasineH Ha puc.2.3. EclM MHTepnpeTHPOBaTh PasHOCTh NMEPHOIOB TONBKO KAK CIECTBHE
W3MEHEHHs JOJNrOTHl TlepHacTpa oOpOMTBI [BOMHON cHcTeMbl (OCHOBaHMH JUIA OpPYrux
IIPENONOXEHHUI I0Ka HET), TO MOJyIHM CKOPOCTH aliCHAANIbHOTO BPAINeHHA:
@ o5 =0.0104 £ 0.0021 rpan/ron < @ speor = 0.0186 £ 0.0015 rpan/ron

WIH NEPHOA BpaIleH!s JINHHHU aTICHA;

Ugss = 34800 £ 7000 et > Uppeor = 19400 £ 1600 nreT. BuaHo, 9T0 HOBOE 3HaY€HHE @ gps XOTH H
YBEMHIWIOCH IO CPABHEHHIO C @ ops = 0.0072 + 0.0012 rpan/roa u3 paGors Bonkora (1993), Ho
no-npexuemy, B 1.8 pasa, mMeHbme Teoperrveckn oxupaemoro mia o CrB. O6bacHuTH
Hab/monaeMoe MPOTHBOPEYHE OHHUMH TOJIbKO OIMMOKaMH HaOmoxeHUi HEBO3MOXKHO.

B cBoeii cratbe IlImutt (1998) oT6pocnn Habmonenua B ontnke Kpona m I'opaon u
TIONBITANICA ONPEACTHTh CKOPOCTh AaNnCHAATHPHOTO BPAlICHHA Ha OCHOBE TOJIBKO YeThIpeX
PEHTTEHOBCKHX BTOPHYHBIX MHMHHMYMOB, TONyYCHHBIX Ha mnporsxeHus 4.6 ner. Mcxons u3
HAIIero OrnbITa HaGmoReHNH 3aTMEHHBIX CHCTEM CO 3HAYHTENbHBIM 3KCLIEHTPHCHTETOM, TAKOM

CpPOK cCnenyeT CYHTaTh MHHHUMAIBHBIM JUIA oGHapyxcemm JBIDKCHUA JIMHHH ancHll JaXKe y
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cucteM ¢ DiyOokumd MuHMMyMamH. Ho M i1 TakMx 3Be3d TOYHOCTh OMNpENENICHHA @
HEBBICOKA, peaxo npessmmaer 30%. IIIMUTT e nomydHs BeJIHYMHY, B TOYHOCTH COBIIABINYIO C
TEOPeTHYECKH OXWIAeMbIM 3HaYeHHEM, K TOMY K€ BHIYMCIICHHBIM HA OCHOBAHMH YCTapeBIINX
nauneix XeitneseHa (1987): @ ppeor = 0.0207rpan/ron. Hrak, 3assnennas llIMurroM TouHOCTH
onpeleneHUs CpeJHEro MOMEHTa MHHMMYMa HE COOTBEICTBYeT CiyvailHoMy pasbpocy ero
MHAMBHAYANbHBIX MOMEHTOB MHHHUMYMOB. Uepes wueThipe HabmomaTelbHble TOYKH,
PacIoNoXKeHHbIE CTONb TECHO MO BpEMEHH, MOXKHO C PaBHBIM IPABOM MPOBECTH NPAMYIO JIMHHIO
¢ mo0ObM, cCaMbIM (paHTACTHIECKHM HAKJIOHOM. B To ke Bpems, nomydeHnsie [lImurroMm (1998)
JaHHBIE, XOTh H He CTOJIb TOYHBI, KaK XOTeloch OBl aBTOpY, ABIAIOTCA OYEHb IEHHBIM
marepuasioM. JloGaBjieHHBIE K ONTHISCKHM MOMEHTaM, OHH IIO3BOJIHJIH CYIICCTBEHHO YTOYHHTH

3Ha4YeHNe CKOPOCTH ABHXEHHNA JIMHHH ancun B cucteMe a CrB.

§2.5. AHaan3 BO3MOKHBIX MPHIHH PAcXokAcHHA Habmogaemoii CKOPOCTH anCHIAJbHOIO

JBHKEHHS C TEOPHEM.

Bce pacdeTsl 0 CHX MOp BEIHCH B NPENIONIOKEHHH KOJUIHHEAPHOCTH OPOGHTANBHOTO H
OCeBbIX MOMEHTOB 3Be3A. JlaHHasA CHCTEMa COCTOMT M3 3Be3/l, CWIBHO OTIMYAIOMMXCH MO Macce.
Bimanue cnaboro CHyTHHKAa Ha IVIaBHYIO KOMIOHEHTy cjaGo. IlostoMy BO3MOXHO
OpeanoNOKnTh, YT0, HE JOCTHTHYB K HACTOSIUEMY BpPEMEHH CHHXPDOHHM3MAa OCEBOTO H
OpOMTANBLHOrO BpamieHMA, IVIaBHad KOMIIOHEHTa K TOMy K€ HAKJIOHEHA K OpOHTambHORM
wiockocTH. Bocnons3oBasmuces ¢opmynoit (2.3), MOXKHO moaoOpaTh HAKJIOH OCH BpaUICHHA
IJIaBHOM KOMITOHEHTHl TaKo#, 9To0Bl yAOBNETBOPHTHh HabimomaeMoii CKOPOCTH aIlCHOAIBHOTO
BpameHua. Eciv och BpamieHHA ITIaBHOH KOMIIOHEHTHI OTKJIOHHTH OT OCH OpOHTaiBHOrO
BpalIeHAS Ha yron 39.6°, TO @ class = 0.0058 rpan/ron H @ theor =
0.0058 + 0.0046 = 0.0104 rpan/ron, T.e. mpeicKa3aHHasi CKOPOCTh BpAaICHMA JIMHUH AalCHA
coBnajieT ¢ HabmoaaeMoii 6e3 kakux-m6o momymenuit. MoxkHO Bo3pa3suTh, YT0, CKOpEe BCETO,
OCh BpaIlleHUd IVaBHO KOMIIOHEHTHI HE JIEXHT B KapPTHHHOH IUIOCKOCTH. OKa3skIBaeTcs, 9TO
OPUHIMIMATEHO 3T0 HH4Yero He MeHser. Ilpunercs mume npuHATE 6onee BBICOKYIO
IKBATOPHANBHYIO CKOPOCTh BpAINEHMS TIJIABHOTO KOMIOHEHTa H H3MECHHTH HEMHOTO YTOJ
ofmero HaKIOHa OCH BpameHud. IIpakTHdeckm mnpsAMoe YKa3aHHE Ha PEATLHOCTb
MPEANONOXKeHUA O HAKIOHEHHH OCH BpallleHHA IJIaBHOM 3Be3kI MBI HaXOAHM B paGore Mak-
Jlapmuna (1933). AsTop Wi onpefesieHHs CKOPOCTH BpamIeHHs riiaBHOH kKoMrmoHeHTHI a CrB

Habmoaan JIy9¢BbI¢ CKOPOCTH BO BpPCMA IVIAaBHOIO 3aTMCHHA H MNOJYTHJI aCHMMETPHUIHYIO
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KapTHHY H3MEHEHHA JydeBOH CKOPOCTH B MOMCHT IIPOXOXKICHHA CIyTHHKA IO JUCKY IMIaBHOM
3Be3asl, cM. puc 2.4. [TomyueHHbri UM H3OBITOK OTPHLIATENBHBIX CKOPOCTEN B MOMEHT MEXIY
cepenMHON 3aTMEHMA W TPETBMM KOHTAKTOM, BEPOATHO, OOBACHAETCA HAKIOHOM TIJIAaBHOM
KOMIIOHeHTHl. Ecmu 651 HakjIOHeHHe OpPOHUTHI B TOYHOCTH paBHAIOCH 90°, TO KapTHHa
noJTydunach 661 CHMMETPUYHOMH, HO TaK KaK HaKJIOH i ~ 88.1°, To CIIyTHMK OBIDKETCA He depes
LEHTpP AMCKA — 3aXOMUT Ha AUCK GiIKe K HOMIOCY, & CXOAUT BOIM3M 3KBaTOPa, COOTBETCTBEHHO
NOJTydaeM HEZOCTATOK MOJIOXKHTELHBIX CKOPOCTEll H H3GBITOK OTpHLIATeNbHBIX. MBI mpHBOAMM
3/lech TOJILKO KadecTBEHHOE OMNHCaHHe HabmonaeMoif KapTHHBEL IIOCTPOHTH TEOpPETHYECKYIO
KpuBylo HabGmopasmeroca Mak-JlagiHOM H3MEeHEHHMS JIydeBBIX CKOPOCTEifi B MOMEHT
3aTMEeHHA JOCTATOYHO NPOCTO, IIPH YCJIOBHH, YTO NMPH 00pabGoTKe CBOMX CIIEKTPOB OH HABOIMII
KpecT HHUTeii Ha JIMHMIO B CIIEKTpe OAMHAKOBBIM criocoboM. Ho o6paborka ¢ororpadpuuecckux
CMIEKTPOB B TO BpeMA NPOH3BOAWIACH BPYIHYIO, JIMHHH TIPH 3aTMEHHH HECHMMETPHYHBI, H
TIOHATH, HAa YTO HABOMMJI KpecT HHTeH Habmopatenb, HeBo3MoxkHO. Cam Mak-JladmiH He Mor
YBEpPEHHO YTBEPXKIaTh, ITO )K€ OH B PEATbHOCTH H3Mepsl. OH OTMedaeT, YTO €C/IH H3MEPAICA
IEHTP TAKECTH COBOKYIIHOTO MOYCPHEHHA OT JIMHMH, TO IOJY4aeTci OJHA CKOPOCTh OCEBOro
BpAINCHHA, & €CJIH CepeHHA 3aTEeMHEHHOTO JIMHUeH ydJacTka (OTOIUIaCTHHKH, TO Apyraf. Bce
3TO B CWIbHEHINEH CTCNEHM 3aBHCHT OT IUTOTHOCTH GOTO3MYIbCHH. Bpsan mu Bce HecKoibKo
JECATKOB IUTAaCTHHOK ObUM OAHOH mIOTHOCTH. IIpHHAB, 4TO H3MEpsICA LEHTP TAKECTH
MOTEMHEHHUA, MBI MOXKEM OLICHHTH HAKJIOH 3Be3/Ibl U3 OTHOMIEHUS aMIUIUTYH NOJIOKUTEIBHBIX H
OTPHLATENbHBIX cKopocTell. OH okaspBaeTca Gim3kiM k 40°, 9TO, yIUTHIBasA BHIIECKA3aHHOE,
YAMBHUTEILHO GJIM3KO K YIITy, IIPH KOTOPOM HabJmofaeMas H TeopeTHYecKass CKOPOCTH BpalleHHs
JuHnK ancux cosnanyr. IlogoGHas cucTema nobKHA npeneccHpoBaTh. JIOIDKHEI M3MEHATHCH
SKCLEHTPUCHTET, HAKIOHEHHE OpOHTHI; JOJNTOTa NepHacTpa 6yner MeHAThCA He MOHOTOHHO, a
LMKIH9eCKH, YCKOPAACh, a 3aTeM 3aMeUIAACh. 371eCh MBI IOAPOOHO OCTAHABIMBATLCA HA 3TOM
He OGyaeM. D¢ dexTsl, ecmH ecTh, TO MBI H NPH TAKHX aMIUITMTYZaX H3MeHeHHA GliecKka IUIoXo
HabmopaeMbl. J[i4 Hagasa HEOOXOAMMO MONYIHTh HE3aBHCHMOE IOATBEP)KACHHE BO3MOXKHOTO
HAKJIOHAa OCH BpAIIeHHA IJIaBHOTO KOMIIOHeHTa cuctembl. Het comnenmii, uro a CrB pomkua
OCTaBaTbCA IOJ MPHCTANBHBLIM BHHMaHMeM HaOmonateneii, B 0ocoOeHHOCTH oOOIagarommx
OOCTYIIOM K PpEHTTCHOBCKHMM HaOMIONCHHAM CO CIYTHHKOB, IUIf IIOJy9€HHA MOMEHTOB
BTOPHIHOTO MHHHMYyMa, H K Ha3€MHOMH CIIEKTPaJIbHOM anmapaType BBICOKOTO pa3pemeHus, Wif

BBIABJICHHMSA KApPTHHBI OCCBOI0 BpAICHHA IIaBROH KOMITOHCHTBI CHCTEMEL
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I'nasa IIl. Onpenenenne ¢H3ZAYECKHX XapakTePpHCTHK H O0HApyxenHe

BpalleHHs JIHHHH aNCHA B 3aTMeHHol cucreme GG Opnona

§3.1. O630p Habu0AaTE/ILHBIX JAHHBIX H NOCTAHOBKA 32/1a4H.

IlepemennocTs 3aTMeHHO# mBoitHOM cucteMbl GG Ori (HD 290842 = GSC 4767.0857;
P=6%63, V= 1037, Sp = B9.5 V + B9.5 V) 6bu1a o6HapyxeHa Xoddmeiicrepom (1934) u
no3gHee nonrTeepxaeHa ConosseBbiM (1945) Ha ocHoBe ¢QoTorpapuueckux HabGIFOmEHMIA.
TIpaBunbHOE 3HaueHue opGurtambHoro mepuona P = 6%.63 6ruto noirydeHo KopauneBckum
(1951), xoTophelii Takke YCTaHOBHWI, 9T0 ¢a3sa BTOPHYHOrO MHHMMyMa OT/M4YHA oT 0P.5 m
IO3TOMY OpOMTa CHCTEMEI SBIIAETCA IKCUEHTpU4HOI (e = 0.22). IlepByio dpoToaIEeKTPHIECKYIO
kpuByro 6necka GG Ori B poromerpuueckoit cucreme UBVR omy6mukoean 3akupos (1997),
KoTopsi ompeaemun mMeronoM Jlasposa (1993) ¢oroMerprueckHe 3IeMeHTHI 3TOM ABOHHOM
3Be3MEL

HauGonee mnomHoe cnexTpockomudeckoe, GoroMerpudeckoe H 6Gubiuorpadudeckoe
HCCIeIOBaHHE 3TOH YHMKAIBHOH CHCTEMBI BBINOJHWIH HeldaBHO Toppec m ap. (2000). Ha
OCHOBE Hali[ICHHBIX HMH MacC KOMIIOHEHT, abCOMIOTHBIX paauycoB H 3¢ deKTHBHBIX TeMmepaTyp
oHH ycTaHOBMIH, 9T0 GG Ori fBnseTca Monomoii cucTeMO#, KOMIOHEHTEI KOTOPOH HaXOAATCH,
BO3MOXHO, €IN¢ Ha CTagud TIPaBUTALMOHHOIO CXAaTHA [0 Ha4YalbHON  IJIaBHOM
nmocnenoBareJibHocTH. HecMoTpa Ha TO, 9TO TOYHOCTH HAiiICHHBIX HMH NAapaMETPOB ABTOPbI
mocneaHell IMTHPOBaHHOH paboTel, Ha Ham B3MLA, CYINECTBEHHO 3aBhIOAIOT, 3TO
nccnenosanre GG Ori cHAIO MHOTHE M3BECTHBIE BOMPOCH B 3To# cucteme. OnHako mpo6rema
BpallleHus TMHHMM ancHj y 3Toi 3Be3/bl A0 MOCJIEJHEro BpEMEHH OCTaBAJIACh OTKPHITOM, XOTH
eme B 1985r. T'mmenec (1985) Bmown ee B CHMCOK CHCTEM A9 HCCIIENOBaHHUSA
PENATHBMCTCKOTO BPAalleHH 3JUMITTHIeCKo#l op6uTel. B muripoBanHoit Bemme paGore Toppec n
ap. (2000) momeITaHCh OLIEHHTH CKOPOCTH BPAIlleHHA OPOHUTHI @ o5 3TOM 3Be3anl. Ha ocHOBe
COBMECTHOrO  aHalmH3a CTapelX ¢oTorpaguUecKHX, BH3YAJBHBIX H  COBPEMEHHEIX
($OTOIEKTPHIECKHX H CIIEKTPOCKONHYECKHX AAHHBIX OHH NOJYYIH OLEHKY: @ o5 = 0°.034 +
0°.014 ron‘l. OmHako 3HAYHMMOCTL 3TOH BEIMYHHBI HAaXOAUTCA, KaK MOAYEPKHBAIOT CaMH
aBTOPBHL, JIMIIb Ha ypoBHe 2.50. KpoMe Toro, u3-3a HEOMHOPOIHOCTH HCTIONB30BAHHBIX JAHHBIX K

TaKHM OLICHKaM CJICAYET OTHOCHTBCA BE€CbMa OCTOPOXKHO, HE3aBUCHMO OT IIPHITMCAHHBIX MM
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¢opManmpHbIX omm6oK. VIMEHHO ¢ LENBIO HMCCICNOBaHMA ANCHAANBHOIO IBIDKCHHA MBI

BKJIIOYWIH 3Ty 3Be3/Ty B 1988 r. B nporpaMMy Hammix ¢oTo3anekTpuueckux HaGmoaeHuii.

§3.2. BeicokoTouHaa 3aekTpodoromerpus GG Opuona B TIIBI. O6uapyxenue

q)HSH‘ICCKOﬁ MHKPONEPEMEHHOCTH 3Be31bl.

Ileppaa smoxa mammx Habmoaenuii GG Ori orHocutcs Kk 1988 — 1992 roapawm.
Hsmepenus mo cranmaptHo# Meromuke aHbdepeHIMaTbHBIX HaGmoxeHuii GbUTH MpPOBEACHBI
asropoM ¢ nomompio WBVR snektpodoroMerpa ¢ dporoymHoxurenem EMI 9863 na 48—cm
pednekrope A3T-14A, pacnonoxeHHOM B 06cepBaTOpHH ACTPOHOMHYECKOTrO HHCTHTYTA HMM.
ILK.HIrepn6epra B ropax Tanp-11lans Ha BBIcOTE OKOTO 3000M Hax ypoBHeM Mopsa. B xadectpe
OCHOBHO# 3Be3/Ibl CPaBHEHMA HCIONb30Basach 3Be3na “C” (GSC 4767.0561, V=9".43, B-V =
0™.15), a B KauecTBe KOHTpO/bHOM 3Be3msl — “K” (GSC 4767.0762, V=8".80, B-V = 0™.21).
Msmepenns Bcerna mposomwivch ¢ muadparmoii 29", mecto mns u3mepenus (oHa 6nUTo
OIIpeNIENIEHO JI0 Hadala HaGmojaTebHON IporpaMMBI 0 CTaGIWIBHO MHHUMAIBHOMY OTCUETY B
AacHyl0 H 6e3nyHHyl0 HO4b. Bce HaGmomeHHA HCIPaB/IAHMCH 32 aTMOC(EPHYIO 3KCTHHKIMIO.
ITapameTpsl OOINOMEHHS ONpENENATHCh HA KAXABIA MOMEHT H3MEpeHHHl [0 MeTOxy,
omicaHHOMy B pabore Momxanesa m XamuywmHa (1985). B xome HabmoneHuit 3Be3mpl
CpaBHEHMA HEOJHOKPaTHO NpHUBA3BIBANMCH K CTaHAAapTHRIM 3Be3gam Katanora TAMIIIL

Pesynbrars! 3THX npuBA30K B ccTeMe Karamora I'AMIII naxsl B Tabimue 3.1.

Tabmumua 3.1. ®oroMerprieckue xapakrepucTHk GG Ori 2 ONopHEIX 3Be37,

3Be3na 14 W-B BV B-R
“c”» 9™.428+0.006 | 0™.101+0.012 0™.152+0.009 0™.311+0.009
“K» 8™.803+0.005 | -0™.326+0.013 | 0™.207+0.009 | 0™.483+0.008
BD-0°1062 10™.444+0.015 - 0™.471+0.021 0".906+0.021
GG Ori
10™.371+0.008 | 0™.314+0.011 0™.498+0.011 0™.965+0.010
Bxe MuHAMYMOB
I'maBHBD1
11™.045+0.008 | 0™.310+0.019 0™.510+0.011 0™.969+0.012
Musnmym
Bropransrit
11™.023+0.009 | 0™.337+0.020 0™.511+0.013 0™.985+0.011
Munumym
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He 6bulo 3amedeHO NEpEeMEHHOCTH 3Be3X CpaBHeHHs B mpegenax +0™.005. Vike
[pEeBAPUTEIILHOE PAaCCMOTPEHWE JAHHBIX TaGmuupl 3.1 MOKa3bIBaeT, YTO BO BTOPHYHOM
MHHHAMYMe 3aTMeBaeTcs 9yTh Gonee romybas komnoHeHTta. Ilpy pemeHHH KpHBbIX Giiecka MBI
BepHeMcA K 3TOMy Bonpocy. B xone o6pa6GoTky pe3yasTaToB M3MepeHHit HaMH GbUIO 3aMeY€eHO,
yro 38e31a GG Ori UCIBITBIBAaET 3aMeTHBIE KoneGaHua Grecka B mpeaenax +0™.01. Ha puc.3.1
NpHUBEJEHBl pe3yNbTaThl HM3MepeHui 1ol 3Be3mpl B TIIIBD, wWumOCTPHUPYIOIIHE TaKHe
¢aykTyanun 6ecka. AHaJIM3 Pa3HOCTH BEJIMYMH 3Be3bl cpaBHeHHA “C” H KoHTponsHoH “K”
TIOKa3aJl, 9TO OTBETCTBEHHOCTh 33 ITH H3MeHeHHA Oytecka nexur mMeHHO Ha GG Ori. Ilo-
BuguMoMy, 00e KommoHeHTH! GG Ori sBmorcd (H3MUEeCKMMH TepeMEHHBIMHM 3BE3JAMH C
XapaKTepHBIMH NEPHOAAMH H3MeHeHHA Oiecka 1 — 2 vaca. B ormrame ot cimyuaitHbx ommGok
H3MepeHHii TaKad NMepeMEHHOCTb, HaKIaAbIBaACh Ha 3G ¢EKTh 3aTMEHHA, MOXKET IMPHBECTH K
3aMCTHBIM CHCTEMAaTHIECKHM OIMMOKaM IIpH ONpEleNCHHH (OTOMETPHYECKHX 3JIEMEHTOB.
B03MOXHO, B 9TOM 0J[Ha H3 IPHIHH TOTO, YTO PE3yIBTAThl ONpee/IcHHA palycOB KOMIIOHEHT B
pabortax 3axmposa (1997) u Toppeca m ap. (2000) pasmuaroTca Mexmy coboiif Ha 6%, xoTa
KaXIBI M3 aBTOPOB OLICHMBAET TOYHOCTh 3THX BeNWIHH npuMepHo B 1%. IToxoxkas kaptuHa
Ha0momaerci H NpH CPaBHCHHH APYTHX (POTOMETpHIECKHMX OJJIEMEHTOB M3 3THX pabor,
OCHOBaHHBIX Ha paszHbIX pajax ¢oroanekrpudeckux usMmepeHuit. EqMHCTBEHHYIO BO3MOXHOCTD
YMEHBIINTh CHCTEMaTHYeCKHe OmMMOKM IpH ONpEAEeHHH NapaMeTpoOB N2eT YCpeOHEeHHe
60oNBImIoOro KOJMYECTBA 3anHcelf KpHBBIX 3aTmeHuil. IT03TOMy MBI Hajes/luch, YTO HAaLIH
MHOTOJIETHHE H3MepPEeHUs TO3BOJAT NMOBBICHTH TOYHOCTh (POTOMETPHYECKHX 3JIEMEHTOB 3TOM

CHCTEMEI.

§3.3. ®Dotomerpuas GG Opuona B MockoBckoii ob6cepsatopun TAHII MIY

¢ ucnojib3osanuem II3C-maTpunbl.

ITopTopHbie HabmoaeHus GG Ori B cOBpeMEHHYIO 3MOXY ¢ LENbI0O H3MEPEHHA CKOPOCTH
BpAIllCHHsA JIMHUH ancuj Obum mpoBeAcHEI B MockoBcKoi oGcepBaTopiy ACTPOHOMHYECKOrO
nacruryta ¥M. ILKIlItepuGepra Ha 30-cM pedpaxtope dupmer “Kapn Ileiicc Mena” ¢
nomompio CCD-kamepel ST-6 m cBerobunbTpa, peamsyomero (OTOMETPHYCCKYIO CHCTEMY,
61m3Ky10 K craHnaptHoit cucteme V. M3-3a orpanmdenHoro nons 3perus CCD-xamepsi Guuid
BbIOpaHBI ApyTHe 3Be3bl cpaBHeHHA. OCHOBHBIM CTaHZApTOM CiTyxwia 3Be3na BD —0° 1062 =
GSC 4767.0727, nomagaromas Ha oauH Kagp ¢ nepemenHoil. Ilepuomudecku oHa
nmpuBs3pBaiack K 3Besfe “C”, pesynbraThl NpHBOAATCA Takke B TaGmuue 3.1. Bce

HHAuBUAYanbHEIe w3MepeHus GG Ori GsumH HcnpaBieHs! 33 aTMOC(EpHOE NMOTJIOMEHNE B
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pexymupoBansl B cucreMy Karamora I'AMIIL. TousocTs Hammx (OTONEKTPHYCCKHX
Habmonenuit 1988 — 1992 ronos ¢ poToyMHONKHTEIEM HECKOJIBKO MEHAIACH OT HOYHM K HOYM, HO
g GompIIMHCTBA H3MepeHHit B monoce ¥V Goina He xyxe 0™.005. Hammu CCD-Ha6moneHus
MMEIOT 3HAYHTENBHO MEHBIIYI0 TOYHOCTs —0™.019, N03TOMY OHHM HMCIONB30BATHCD, B OCHOBHOM,

JIMIIb Y1 OnpeacacHud MOMCHTOB MHHHMYMOB.

§3.4. DoToMeTrpudeckne H  a0CONIOTHBIE  3JeMEHTHI M3 pemeHMst  CBOJHOIi
dorodnekTpHIecKOii KPHBOi fJecka CHCTeMBI. AHoMalbHoOe

MexK3Be3AHOe norjomense B Hanpasjaenun GG Opuona.

Ha puc.3.2 npencrasnena ceoguas kpusas 61ecka GG Ori B poToMerpudeckoii monoce
V. KpoMe Hammx HabmojeHwui, HCHIOIB30BAaHEI JaHHbIe M3 paGoT 3akuposa (1997), Toppeca u
ap. (2000). Bumgmo, 9ro cHcTeMa ABIAETCA XOpOIIO pa3sfeNieHHON, H B KpHBO# Giiecka He
3aMeTHBl 3¢ dexTsl 6musocTn xommonent. ITostoMy mus onpenencHuas (poToMeTpHIECKHX
371eMeHTOB  OBUT HCMOJIB30BaH HTEpPalMOHHEIN MeTox muddepeHIMAaNBHBIX NOMPABOK,
paspaboranHeii XamayrmmasiM H  XammywmHoi#t (1984) mna anammsa kpuBbeIX Gniecka
3aTMEHHBIX CHCTEM C SKCLIEHTPHIHBIMH OpOHTaMH Ge3 HX NpeABapHTENbHON PeKTHOHKALHH 3a
3¢ dexThI OTpaKeHHA H IIUTHIICOMAATLHOCTH KOMIIOHEHT. Kak Hanbonee BRICOKOTOUHBIE (Gops =
0™.006) m muorouucnennsie (N = 850), npexie Bcero Mhl NPOAHANM3MPOBATH HAINH
co6erBeHHble H3MepeHHs GG Ori ¢ poroymHOXHMTeNEM B mosioce V. Pe3ynsTaThl HE3aBHCHMOTO
MOHCKA BCeX (GOTOMETPHUYECKHX 3JIEMEHTOB M3 3THX AAHHBIX B OOIICIPHHATHIX 0003HAYEHHAX
MPEACTaBICHBI BO BTOpOM cTonbue TaGmuue: 3.2. KpoMe HCKOMBIX 371eMEHTOB, B 3TOH ke
Tabnuie NoA 4epToit AaHBI CEXYIOIMME NMPOM3BOAHBIC (BBHIMMCISEMEIE) mapameTpsl: Jo/J; —
OTHOIIEHHE TMOBEPXHOCTHBIX fApKocTed, kK = r/ry m (1 + r;) — OTHOmeEHWe H cymMma
OTHOCHTE/IbHBIX PafiiyCOB KOMIIOHEHT, COOTBETCTBEHHO, L, = 1 — L} — cBeTHMocTh BTOpHMYHOIH
KOMIIOHEHTHI B J0JAX OOIIE#l CBETUMOCTH CHCTEMBI, a Taioke N — 9MCIO HHAMBHMIYaTbHBIX
HM3MEPeHHI H Go¢ — CPEHEKBAIPATHYECKOE OTKIOHEHHE HaOMOJEeHHil OT COOTBETCTBYIOIEH
TeOopeTHYeCKoi Kpupoii Giiecka. CrelManbHO MOCTAaB/ICHHBIE PaCYeThl C LEJbIO OKCKA TPETHETO
ceeta, L3, B cucreMe mokasamd, 9ro L3 = 0.000 + 0.005. ITosroMy BO BCeX manbHeMmmx
BBIMHMC/ICHMAX NpHHATO, 9T0 L; = 1 ~ L. Kpussie Gnecka B 0671aCTH r1aBHOTO M BTOPHYHOTO
MHMHHMYMOB IO HalmuM HaOmoneHusM B pwibtpe ¥V H oTiIoHeHHd, O — C, HabmoaaeMbIx TogeK
OT COOTBETCTBYIOMIMX TEOPETHYESCKHX KpPHMBHIX OJieCKa, IOCTPOSHHBIX ¢ HaiiACHHBIMH

(b oToMeTpHIECKHMH 3IeMEHTaMH, IPUBEAEHSI Ha puc.3.3.
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Puc.3.3. Kpusas 6iecka GG Opuona B nonoce ¥ B 06,1acTH IJIaBHOr0 B BTOPHIHOTO
MHHMMYMOB, IIOCTPOEHHaA 10 HabmoneHuaM ¢ poroymHoxkutenem s TIIIBDI.
BHusy rpaduxoB gans yxioHeHHa O—C HabmoaaeMBIX TOYEK OT T€OpeTHIeC-
Kol KpHBOIi, COOTBETCTBYIOMEH HAHACHHBIM (HOTOMETPHIECKHM IIIEMEHTaM.
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ITono6HeM 3ke 06pa3oM, MO €OHHOH METOAMKE, OGbUIM IPOAHAM3MPOBAHEI MHIMBHUIYAIbLHBIC
u3Meperna GG Ori, nomydeHHbIe HaMu B poTOMETpHIECKHX MoJIocax B u R, a Taxke JaHHBIE U3
pab6ot 3akuposa (1997) B nmonoce ¥, Toppeca u ap. (2000) (B Tabyme o6o3nauens: kak TLCS) B
nonocax B u V u ceonHas xpuBas Onecka B V, npencrapneHHas Beilue, Ha puc.3.2. PesynsTarsl
3TOro aHaJIM3a NpUBEICHBI B 3TOH e Tabnuue 3.2 B cronbuax 3 — 8. B 310if u apyrux TaGauuax
B CKOOKax JaHbBI ONMOKH COOTBETCTBYIOMIMX MApAMETPOB B €IUHMLAX MOCJIEJHEr0 3HaKa. DTH
omubxu B Merone auddepeHIMANBEHBIX MONMPAaBOK BBINAIOTCA MAPAUIENLHO CO 3HAYCHMAMH
HCKOMBIX 3JICMEHTOB. SICHO, 4TO H3-3a HEJIMHEHHOCTH 3aJaud peIleHMs KpUBOH Olecka u
¢bu3Mueckoii MUKpOIIEpEMEHHOCTH 61ecKka KOMIOHEHT K 3THM OImMOKaM ClefyeT OTHOCHTHCA
Kak K popmaneHeM BenmauHaM (IoHuapckuit u ap., 1985). PeanpHile ommbKkH nmapameTpoB
3HaUMTeIbHO OoibIme, 9T0 BHAHO H3 pa3bpoca 3Ha4deHUH (POTOMETPHIECKMX 3IIEMEHTOB,
IIPEACTABICHHBIX B PasHBIX CTONGLaxX Tabmuie! 3.2. M3 paccMOTpeHHs 9THX HE3aBHCHMBIX PALOB
(HOTOMETPHYIECKMX JIEMEHTOB MOXKHO CHeJIaTh CICAYIOLIHE BBIBOMBIL:

Bo-nepBbIX, HECMOTpA Ha BBICOKYIO TOYHOCTR H OGOJbIIOE HHCIO H3MEpeHHIl,
K03 PHIHMEHTHI MOTEMHEHHA AMCKOB KOMIIOHEHT, U; M U;, HE ONPEACNAIOTCA ¢ JOCTATOIHOM
TOYHOCTBIO M3 pelieHHA KpHBBIX Giecka. MOXHO TOJNBKO OTMETHTD, YTO IIPH MHOTOYHCIICHHBIX
ITPOrOHax IO MnapaMeTpaM ko3¢ GHIMEHT NOTEMHEHHA K Kpalo A1 KOMITOHEHTHI, 3aTMEBaeMoii B
IJIaBHOM MHMHHMMYME, CHCTEMATHYCCKH Moiydasiics Ooyibme, 9eM i BTOpPOH KOMIIOHEHTHI.
Vicxond u3 3TOrO0, NpH JAbHEHIINX BEMUCICHHAX MBIl PEIIMIH 32 UKCHPOBATh KO3 PULMEHTHI
TOTEMHEHHS K Kpal0 B COOTBETCTBHHM C TEOPETHYECKUMH 3HaAYE€HUAMH W3 paGoTH PyGamesckoro
(1985).

Bo-BTOpBIX, pa36poc pe3ynbTaTOB He3aBUCHMBIX ONpefieNieHH ! pagHyCcOB KOMIIOHEHT I1H
r; npesbimaer 10%, B TO e BpeMs BeIMYMHA I + I MEHA€TCA HaMHOTO MeHbIe. bonmsmoit
pas6poc (no 16%) Habmonaerca Taxke B 3Ha9eHHAX Ly u L, naxxe B nmpenenax oxHoit nomocs V.
Ilpu sTtOoM ¢oTOMETpHYECKHE 3NIEMEHTBI B 3TOif TabiMue, KaK NpaBWIO, BHYTPEHHE
npotHBopeunBhbl. Hamprumep, H3 pemeHns HanOonee NpeACTaBHUTENbHOW CBOAHON KpHBOM
6irecka B nonoce ¥V cnenyer, uro r; 6oneme r; (Ha 10%) u L; 6ombme L, (Ha 18%) B TO Bpems,
KaK MOBEPXHOCTHAA ApKOCTh J; MeHbme J; (Ha 3%). Ilpn 3TOM Macchkl KOMIOHEHT paBHBI ¢
TogHOCTEIO ITpuMepHO 0.5% (Toppec 1 ap., 2000). B To ke Bpema KpuBad Oliecka H3 3TOH e
paboThI NOKa3bIBaET COBEPMIEHHO MPOTHBOIIONIOXKHYIO KapTHHY: 11 Ha 9% MeHbine r;, L) Ha 12%

menbme Ly, a J; Ha 6% 6onsme J,.
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NOMCKE BCEX IMapaMETpPOB.

Ta6mua 3.2 doromerprueckue 3nementl GG Ori B nonocax ¥, B u R nipu cBoGoaHOM

v Hamm 3akupos TLCS Csoanas Hamu TLCS Hamm
3pAMETP | pabmonerus KpHBas HabmoxeHna HabmoneHna
vV | 4 v vV B B R
1 2 3 4 5 6 7 8
n 0.0768(2) | 0.0743(10) | 0.0710(6) 0.0772(3) 0.0703(4) 0.0700(8) | 0.0785(6)
3 0.0696(2) | 0.0704(10) | 0.0772(6) 0.0700(3) 0.0769(5) 0.0794(8) | 0.0721(9)
i, Tpan. 89.56(5) 89.37(10) 89.33(7) 89.46(5) 89.57(7) 89.20(8) 89.55(9)
e 0.2138(20) |} 0.2080(55) | 0.2408(35) 0.2080(27) 0.2297(33) | 0.2673(40) }0.2163(53)
w, tpag. | 123.99(38) | 125.38(75) | 119.59(60) 125.07(54) 121.22(65) | 116.16(82) |123.39(80)
L, 0.547(3) 0.530(11) 0.472(11) 0.542(5) 0.466(6) 0.468(7) 0.550(7)
uy 0.32(7) 0.27(25) 0.26(16) 0.46(9) 0.10(11) 0.06(20) 0.00(26)
u 0.39(5) 0.72(43) 0.72(10) 0.27(25) 0.44(20) 1.00(20) 0.52(30)
L, 0.453 0.470 0.528 0.458 0.534 0.532 0.450
/3 1.0098 0.9728 0.9444 1.0314 0.9556 0.8836 0.9693
0% ¢ 0.9058 0.9475 1.0873 0.9059 1.0948 1.1343 0.9187
i, 0.1464 0.1447 0.1482 0.1472 0.1472 0.1494 0.1506
N 850 226 255 1920 118 255 121
Coc 0™.0085 0".0146 0".0091 0".0120 07.0049 0".0139 0".0112
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Hna nposAcCHeHMA TakoH CHTyalMd MBI NOJNYIHIH CEPHIO pemieHHii KpuBBIX Giecka mpu
Pa3IMYHBIX (PHKCHPOBAHHBIX 3HAUCHHMAX BEJIHYHMHBI k = ro/r;. Pe3ynbTaThl 3TOr0 3KCNEepHIMEHTa
NPeCTaBIeHbl Ha pUc.3.4 B BHIE 3aBHCHMOCTH Oo OT K, Tl G, — CpeIHEKBAaApaTHIECKOE
YKJIOHEHHE HaOMMONCHHA OT TeOpeTHYEeCKOH KpuBOH 6recka, COOTBETCTBYIOLIEH NaHHOMY
3Ha4YeHHIO k. BHOHO, 9TO U1 TpeX MpEICTABICHHBIX HA PHCYHKE KPHMBBIX OlecKa HaWTydlnue
peIneHHsd, COOTBETCTBYIOIIME Omin, JOCTHIAIOTCA NPH COBEPHIEHO PAa3IMIHBIX 3HAYEHUAX K.
Onnaxo B uHTepBane k = 0.90 — 1.09 3HaYeHUA G, MEHSIOTCA BeCbMa He3HaUHTeNbHO. To ecTh
Bce KpuBble 611ecka GG Ori mpakTHYECKH C OMMHAKOBOH TOTHOCTBHIO NPEACTABIAIOTCA € JHOGEIM
¢uxcupoBaHHBIM 3HaYeHHEM k B 3TOM HHTepBaiie. HeBo3MoxXHOCTD onpenenenus k us pemenus
KpuBBIX Griecka mccnemyemoii 3Be3sl oTMedaock H B paGorax 3akuposa (1997), Toppeca n
ap. (2000). ITosroMy BemmaMHY k HeoOXomuMmo (HMKCHpOBaTh, HCXOAA M3 JONMOJHHMTEIHHBIX
coobpakenuii. OOHAM H3 apryMEHTOB B IO/Nb3y BLIOOpa BEIMYHHEBI kK ABIAETCA OTMEYEHHOE
BBIC MPaKTHYECKOE PaBEHCTBO MAacC KOMMOHEHT. I1oaToMy npm pemenuu KpHBBIX Gliecka MbI
BHavane 3a)MKCHPOBATH PaBEHCTBO pamuycos: k = 1. OmHako, Ayg CBOAHOM KpuBOH 6necka npu
3TOM HOJYy4alOTCAd NpOTHBOpeuMBEle (OTOMETpHYECKHE 3JIEMEHTH: NMOBEPXHOCTHAA SAPKOCTH
BTOPHYHON KOMIIOHEHTBI OKa3bIBaeTCA 3aMeTHO 60JIbIIe APKOCTH IMIaBHOM 3BE3/bl, H IIOKA3aTe/IH
usera W-B m B-R BTopHYHOH KOMIOHEHTBI TaKKe OKa3bIBalOTCA Gomnee romyObiMH, ueM y
rnasHoii. IToaToMy ecrecTBeHHO CUMTaTh, YTO M PaAMyC BTOPHYHON KOMIIOHEHTEI JOJIKEH GBITh
6oneime, H MBI OKOHYATEHHO 3aMKCHPOBAIH OTHOIICHHE PAAMYCOB NPH 3HAYCHHH k = rofr; =
1.002, mpn xoTOpOM Kak JjI1 CBOAHOH KpHBOMH 6iiecKa, Tak M JUIA HAIMX H3MEPEHHMIi BO BCEX
nonocax WBVR nomydaercs HENMpOTHBOpeYMBas CHCTeMa pemenwit. HHrepecHo, uTO
MOCTPOEHHasd HaMM CBOAHas KpuBasd Gnecka B ¢wibTpe V, Kyma BomHM HaGimomeHHs Bcex
aBTOPOB C Y4Y€TOM TOYHOCTH KaXKAOro psaaa HabmopeHuii (momedeHa “3” Ha rpadumxe),
NOKa3piBaeT 3aMETHbII MHHHMYM HMEHHO BO/M3HM AaHHOro 3HadeHHA k. MBI He MoxkeMm
YTBEPXKIaTh, YTO IPH MOTYYCHHH CBEPXTOYHBIX KpHUBBIX 6liecka, ¢ ommbkoif cpemHel TOYKH
menee 0™.001, napamerpsl 7y M r; Ha4HYT Pa3AeNATLCA BCETNa, HO HAIIM JaHHbBIE BCE-TAKH
obHazexuBaromue. BoaMoXHo, IT0 TpyJoeMKas paboTa IO HaKOIUIEHHIO (OTOMETPHYECKHX
JAHHBIX 00 OTHENBHBIX 3B€3JaX IO3BONMT NOJNYYHTh Gollee HamexHyr0 HHGOpMALMIO ©
napaMeTpax IBOMHBIX CHCTEM M pa3feaTh B TPYAHBIX CiIy4asX CBA3aHHBIC IapaMeTphl.
DoTOMETPUYECKHE IEMEHTBL, MOMydeHHBIE H3 pelleHHii KPUBBIX Gliecka pasHbIX aBTOPOB IIPH
3aKpeIUieHHBIX 3HadeHMAX k = 1.002 m ko3d¢uumenTax moreMHeHHA, QHKCHPOBAHHBIX A
Kaxzo# GoToMeTpuIecKoil NMOIOCH NMPH HX TEOPETHUECKHX 3HaueHuAX (PyGamesckuii, 1985),
IJIA CHIEKTPAJIbHOTO Kiacca xommnoHeHT B9.5 V (cMm. Huxe), nmpusenenst B Tabmine 3.3, no

CTPYKType aHaJIOrH4HOHi Tabmuue 3.2.
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Bumno, 9To 3akpeienune BeudaMH k, u; B u; Gonee WeM Ha MOPANOK CTaGHIM3HPOBAIO
pesynbTaThl BCeX pemeHuii: pa3bpoc 3HaueHMH r; H r» ymeHpmmwics ¢ 10% mo 1%, a
OTHOCHTEJILHBIX cBeTHMOcTed — ¢ 16% no 0.5%. B nocneguem, 9-M, cTonOue Tabmuim! 3.3 nausl
cpenHeB3BellEHHbIe reoMeTpHueckHe odneMeHTsl GG Ori, npuUHATEIE HaMH B  KauyecTse
OKOH4YATENBHBIX H ¢AMHBIX JJIA1 BCceX KpUBBIX Oyiecka H QoToMeTpuyeckux monoc. Hackomsko
3TH 3NIEMEHTHI COOTBETCTBYIOT HaOMOAEHHUAM, BUAHO M3 puc.3.5, rie mpeacTaBiieHbl CBOXHAA
KpuBai Giiecka B mojoce V' B 00nacTH MHUHMMYMOB IO HaOJIONEHHAM BCEX aBTOPOB, a TAKKe
ykionenusa, O—C, HaOmo#aeMbIX TOYEK OT TEOPETHUYECKOH KPHBOH, NMOCTPOEHHOH C 3THMH
OKOHYATeIbHBIMH dJIeMEeHTaMH. OTCYTCTBHE 3HAYMMEBIX cHCTeMaTHdecKMX yKioHeHmit (O—C) B
3aBMCMMOCTH OT OpOMTANbHON ¢ha3bl MOKA3bIBae€T aJcKBaTHOCTh MPHHATON TreoMeTpuu

Ha0moaeHUAM BCeX 4BTOPOB.

Ta6muua 3.4. OTHOCHTENBHBIC CBETHMOCTH H OTHOIICHHS [TOBEPXHOCTHBIX APKOCTEH KOMIIOHEHT

GG Ori B pa3ssix puibTpax poromerpuueckoii cucremsr WBVR.

Ilapametp w B V R
Ly 0.4956(8) 0.4974(4) 0.4964(4) 0.4987(7)
L, 0.5044(8) 0.5026(4) 0.5036(4) 0.5013(7)
U= 0.486 0.496 0.406 0.340
J/1h 1.0136(30) 1.0065(20) 1.0105(15) 1.0011(25)
Goc 0™.0260 0™.0058 0™.0088 0™.0115

B T1abnuue 3.4 npencTaBlieHbl OTHOCHTC/IbHbIE CBETHMOCTH H  OTHOLUCHHA
MOBEPXHOCTHBIX ApkocTeif koMnoHeHT GG Ori B pa3HbIX puIbTpax HOTOMETPHIECKON CHCTEMBI
WBVR, mnoixydeHHble M3 pelEHMs COOTBETCTBYIOIIMX KPMBBIX Oecka IpH 3aKpeIUICHHBIX
3HAYEHHAX U;, Uy, @& TAKXKe TIeOMETpPHH CHCTeMbl, (PHKCHPDOBAaHHOH B COOTBETCTBHH C
OKOHYATE/IbHBIMH JJICMEHTaMH H3 JEBATOro croidoua tabmuusr 3.3, M3 ananmmsa maHHBIX 3TO#
TaGHIBI ¥ pe3yIbTaTOB a0COMOTHBIX MpuBsA30K Beedt cucTeMbl GG Ori k doTomMeTprYeckHM
crangapram Karanora TAMII (cm. Tabmuiyy 3.1) MOXHO HaiiTH aGCOMIOTHBIE 3BE3AHBIE
BEJMYHHBI M TOKAa3aTEH IBeTa 00eHMX KOMITOHEHT 3TOi CHCTeMBI, KOTOphIE NPEACTABJICHE B
Tabmume 3.5.

BHIHO, 9TO KOMIOHEHTHI CHCTEMBI MMEIOT GiHu3Kkue (oToMeTpHdecKHe XapaKTepHCTHKH.

OnHako, B OTJIHYHE OT BhIBOZIOB pabot 3akuposa (1997), Toppeca u ap. (2000), 13 Hammx
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AaHHBIX CJIEAyeT, YT0 HECKONBKO Gonee ronybas 3se3sa, ¢ Gonbmeif NOBEPXHOCTHOMN APKOCTHIO
H ¢ Gonbmed CBETHMOCTHIO, 3aTMEBAeTCA He B INIaBHOM (Gornee IiTyGOKOM, CM. Tabn.3.1), a Bo
BTOPMYIHOM MHHHMMyMe. Tako#, napafoKcanbHBIA, Ha MepBbIil B3I/, GaKT BO3HUKAET B CBA3M C
3JUTMITHYHOCTBIO OpOHMTEI M ommmuMeM yrina i or 90°. Ilpu BpameHMM NHHHHM ancum
COOTHOLICHHE ITyOHH MHUHMMYMOB GyNeT NepHOMMYECKH H3MEHATHCS, a IPU LUPKYAPH3ALMH
OpGHTHI B POLIECCE €€ IBOMOLMH COOTHOMIEHHE NITyGHH MUHHMYMOB JOJDKHO NIEpEBEPHYTHCS, H
I7aBHBLA B HACTOsllee BpeMs MHUHHMYM HaBCerJa ocTaHercd Gonee MenxuM. IlomyueHnbie B
pab6ore Toppeca m mp. (2000) mMaccel KoMmoHeHT: M; = 2.342(16)M; M;=2.338(17)M,, B
mpezieniax TOYHOCTH HX OIpe/ie/ieHHs He MPOTHBOpEedaT, BOOGme roBops, TakoMy BhiBOAy. s
NIPHBE/ICHHS B COOTBETCTBHE (POTOMETPHYECKHX M CHEKTPOCKOMMYECKHX JAHHBIX HEOGXOIMMO
TIPHHATH 06paTHOe CooTHOmEHHe Macc: M; = 2.336(23) Mg M = 2.343(23) Mo' OTH HOBBIE
3HaY€HHA MAacC MPAaKTHYECKH C TaKOH )K€ TOYHOCTBIO, YTO M OPHTHHAIBHLIE 3HAYEHMS,
YIOBJIETBOPAIOT JTy9eBHIM CKOpOCTAM KoMmnoHeHT GG Ori, npuBeaeHHsM B Tabmuuax 1 u 2 u3
pabotsl Toppeca u ap. (2000). ITostomy B Tabmuite 3.5 MBI PHBOMM H PEBH30BAHHBIE HaMK
3sHaueHua M; u M,. Ha puc.3.6 xomnonents!l cucremsl GG Ori H MCNONIb30BaHHBIE B HAIIAX
Hab/moneHua cTaHgapTHeie 3Be3abl “C” B “K” HaHeceHBI Ha ABYLBETHYIO auarpammy (W—B, B—
V) B cucreme Karamora IAMIIL. HenpepsBHO#M nuHHEH Ha 3TOM pHCYHKE IOKa3aH XOJ
AMarpaMMsl UL 3B€3] [TIaBHOH IOCIEN0BAaTEIbHOCTH ¢ 0003HAYEHHAMM CIIEKTPATLHBIX KJIACCOB
H TONOXECHWA HENOKPAaCHEHHBIX 3Be3] V Kiacca CBeTHMOCTH. JIMHMA cCTaHZapTHOro
mexssesHoro nornomenus (Crpaibkuc, 1977), npoxonsmas gepes GG Ori, nepecekaer 3ty
auarpaMMmy — ABaXABl: B 00JacTM cnieKTpanbHeIX kiaaccoB A7V m B9.5 V. Vuuremsas
H3MEpEHHBIE MacCHl H a6COMOTHBIE panuychl (cM. Ta6i.3.5), ecTecTBeHHO BhIOpaTh B KadecTBe
CIIEKTPAIBHOTO KJacca JIA 06GeHX KOMIOHEHT 3HadeHue B9.5 V. Ormerum, 4ro, mcmomb3ys
NaHHble Y3KOMOJIOCHOH ubvy doromerpum u3 paborel Xwimmda m Xwwia (1975), a Tarke
pesynstatsl abcomotroit UBV ¢poromerpun GG Ori u3 paGorsi JIacu (1992), MoxHO momydauTs
Onuskue K 3TOMy pesylbTaThl. 3HAHHE MOJIOKEHHA 3BE3NBI Ha IOBYLBETHOM Iauarpamme, ee
CIEKTPabHOTO KJIacca M Ki1acca CBETUMOCTH MO3BOJIAET HAM OIPEAEMTh H30HITOK mBeta Ep =
0™.53 £0™.02, oGmee Mex3Be3qHoe nornomenue Ay = 3.3+ Ep p=1™.75+ 0™.07, s3dpdexruBHsie
TeMInepaTypbl KoMnoHeHT: T; = 9975 + 120K, T; = 10000 + 120 K, a Taxke paccrosHue o
cucremel d = 425 + 22 nc. Ilpn sToM cpemusas 3¢ deKkTHBHAA TeMmepaTypa KOMIIOHEHT B
COOTBETCTBMM C HX CHCKTPaIbHBIM KilaccoM B9.5V npunara cormacHo pesymstaram
abCcoMOTHBIX KanuOpoBOK 3Be3ll, MpHBeAeHHEIM B paGorax Iormepa (1980) m Crpaibiuca
(1982).
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Ta6muna 3.5. AGcommoTtHsle 3neMeHTs GG Ori.

ITapameTp I'naBHas koMnoHeHTa Bropiias
KOMIIOHEHTa
Maccsl, M, u3 pabotel Toppeca a1 ap.(2000)  2.342+0.016 M 2.338+0.017 M,
Maccs, M 2.336+ 0.023 M, 2.343 £0.023 M
Pamuycer, R 1.827+0.021 R, 1.831+0.021 R
Ceerumocty, Ig L/L 1.471 £0.022 1.478 + 0.022
AddexTHBHEIE TeMIIEPaTYPHL, Tegr 9975+ 120K 10000+ 120 K
Cn. xnaccel u3 WBVR ¢orometpun, Sp B9.5SV B9.5V
I'paBUTaIIOHHOE YCKOpEeHHE, Ig g 4.283+£0.010 4.282 + 0.010
N36brTKH paguycos, A Ig R 0.020 +0.004 0.021 + 0.004
H36s1TKH cBeTHMOCTE#, Alg L 0.024 = 0.022 0.025 £ 0.022
vV 11™.131 £ 0.008 11™.116 + 0.008
W-B 0™.318+0.011 0™.310+ 0.011
BV 0™.496 + 0.011 0™.500 + 0.011
V-R 0™.472+0.010 0™.462 + 0.010
A6c¢. 6onoMeTpuYecKHe BETHIHHBL, Mpoj 1.01+0.07 0™.99 + 0.07
AG6c. BU3yaibHbIe BETMYMHBL, My 124 +0.07 122 +0.07
Mexx3Be3AHOE MOTJIOMEHNE, Ay 1™.75+ 0.07
Monyns paccrosuus, (my — My — A,) 8™.14+ 0.10
Paccrosnue no cucremsl, d 425 +£22 nic
®oToMETPHICCKHH MapaUIaKe, &' 'py 0.00235 £ 0.00012
BospacT cucTemsl, t (75+15)- 10° ner

* IIpunaAThiEe B JaHHOI paGoTe.

67




‘A-g ‘G-M SWWedIen HOHLI8NALY eH KMHOHged> Teade H eHOUA(Q DO SHHIKOLO]T g€ OH]

48 ro 90 S0 14 £0 o 1’0 00 1'0-

68




Pazsmaue B 25 K Mexay T m T) monaydeHO B COOTBETCTBHH ¢ OTHOINICHHEM
MOBEPXHOCTHBIX ApKOCTell KOMIOHEeHT B ¢oTomMerpuyeckux monocax WBVR (cMm. Ta6n.3.4) u
3akoHOM M3rydeHHs IDlranka. XoTa TouHOCTh aGcomoTHBIX 3HadeHWit T3 M T> coCTaBiset
npumepHo 120 K, nomydenHas Hamu auddepeHupanbHas pasHocts Temnepatryp 1> — T = 25 K
ABJIAETCA 3HAYMMOIi, NOCKOJIbLKY OTHOIIEHHE NOBEPXHOCTHBIX APKOCTEH KOMIIOHEHT M3 peIleHUS
KpHBbIX OJiecka omnpeensercs ¢ Hanboee BRICOKOH TouHOCTRIO. HaiiieHHBIe BbIIE MapaMeTpsl
MO3BOJIFIOT ¢ HCMOJb30BAHHEM M3BECTHBIX COOTHOMIEHHI| HAlTH BeCh KOMIUIEKC PU3IHUECKHX M
reoMeTpU4eCKHX XapakrepucTHK cHcreMbl GG Ori, mpeacraBleHHBIX B TaGimue 3.5.
PaccMoTpeHHe NaHHBIX M3 TaOJMHMLEI 3.5 COBMECTHO C TCOPETHYECKHMH 3BOIOLMOHHBIMH
CUeHapusaMH 3Be3ll, noctpoeHHbMH Kinaperom u T'umenecom (1992), mokasmBaer, 9TO
xoMnoHeHTE! GG Ori 4BIAOTCS OYeHh MONOABIMH 3Be3jaMH. B TaGmuie 3.5 npusemeHs
H30RITKH pammycoB, A Ig R, ceetumocreii, A Ig L, 7 Bo3pacTsl KoMNoHeHT, t = (75 + 15) - 10°
JICT, OMpPEACIICHHBIE B NPEANONOKCHHH, YTO OHH ABJSIOTCA 3BE3JaMH HAadalbHOM TIJIaBHOM
nocnegosatenbHocTH. HaiineHHoe 3HadeHHe NMOIATBEPXKAAETCA H TEOPETHIECKHMMH pacdeTaMH,
BBITOJTHEHHBIMH M1 KOHKpeTHBIX 3Be3l Ilawio m Iranepom (2001). OxnHako HaiineHHBIE
ImapaMeTpbl 3THX 3Be3 Heé HCKIIOYAIOT BO3MOXKHOCTH TOr0, YTO OHH €II¢ HaXOAATCA JIMIIb Ha
CTaaAMN TPABUTALHOHHOrO CXKaTHA IO IJIaBHOH IOCIEHOBATEbHOCTH, YTO COrjacyercsi ¢
BoiBojaMH Toppeca u ap. (2000). 3ro obcrosrenscTBo Aenaer cucreMy GG Ori BechMa
IIPUBJEKATEJIGHON 11 HM3yueHHs ¢(HU3MYECKOro COCTOSHMA W HavdanbHOH (asel 3IBOMOLMH
HaHOonee MONOABIX 3BE3/] H, OCOOEHHO, UIA ONpeENC/ICHHsA aNnCHAANBHLIX NapaMeTpoB K.
IlpoGnema ancHAANBHOrO ABIDKCHHA B CHCTEME PacCMaTpHBaeTCA B CICAYIOMEM maparpade
Hameif paGoThl. 31ech ke Mbl XOTHM OOpaTHTh BHMMaHHE HCClieioBaTesie Ha ToT ¢akT, 9To
o6mee MexsBesaHoe nornomenue Ay = 1™.75 s GG Ori (1 =205°.6, b = -15°.5), naxonameiica
Ha pacCTOAHHH Bcero 425 nk, mnpeiacTaBadercs upesMepHo OompmmM. K coxaneHmro,
GONBIMHCTBO CTaHAAPTHHIX 3Be3d B OKpecTHOCTH GG Ori, MCNONB30BaHHBIX B Hamel
IpeAbIymuX paboTax, He MMEIOT CIIEKTPOCKONMMYECKH ONPEENICHHBIX CIIEKTPAIBHBIX KIACCOB
U NO3TOMY HE NPHrOOHBI JJIA HCCIIEAOBAHHA MEX3BE3JHOrO IMOIJIOMEHHS B HCCIIEAYeMOit
obonactn. Jmms pmna 3Besgel “K” (BD -1°1013), mcnonb3oBaHHOH HaMH B KadecTBe
KOHTpPOJIbHOM, M3BeCTeH cneKTpambHbni Kiacc: B7 V-IV (Yoppen u Xeccep, 1977). IToatomy,
HCTIONMB3YS (OTOMETpPHUECKHE XapaKTCPHCTHKH 3TOM 3Be3[Bl, OMNpele/ieHHBIE HaMH H
MpeACTaBleHHEIe Beume B Tabimue 3.1, aGCOMOTHYIO BH3yaIbHyI0 BenuuuHy M, = —0™.4 nna

TAKOr0 CIIEKTPAILHOTO KJIacca B COOTBETCTBHH ¢ Tabymueii abCoMoOTHRIX KAMMOPOBOK 3Be3M H3
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pabotrl Crpaibxuca (1982), ee nmonoxenve Ha ABYLBeTHOM Aauarpamme (cM. puc.3.6), MOXHO
ONPENEIUTD CJICAYIOMMNE XapaKTEPHUCTHKH 3TOi 3Be3IbI:

Epy=0"31; A,=33- Epp=1"02; (m-M)=8"18; d=433nx.
To ects sTa 3Be3na, Haxomsuwasca Ha Hebe Bcero B 17° or GG Ori, ¥ NpPOCTPaHCTBEHHO
pacnonoxeHa, MO-BHIUMOMY, OYeHb GJIH3KO OT Hee, H 00¢ OHH BXOAAT B accouuaumio OpHoH
OB1. Tem 6onee ynusuTebHO, 9TO BEIHMIHUHBI Ay IJIA 3THX 3BE3]] TAK CHIIBHO Pa3MMaloTcs. Ml
He CMOI/IM HaiTH o6BACHEHHA 3TOMY (DAKTY, H MPUPO/IA AHOMATBLHO GOJIBIIOr0 MEX3BE3HOrO

nornomeHusa B HarpasiieHnH GG Ori ocTanack OTKPEITOM.
§3.5. H3mepeHHe CKOPOCTH BpalleHHUs JHHHH ANCHT,

Hcnone3ys HaiineHHbie BeILe GpH3MIeCKHEe H FreOMeTPHIECKHE XapaKTePHCTHKH CHCTEMBI
H3 iaGJnfnm 3.3 n Tabmuue! 3.5 B MPHUBECHHBIE BO BBEACHHH COOTHOINEHMA, MOKHO BBIMHC/IHTD
TEOPETHYECKH 0XXHIAcMbIC CKOPOCTH BPAIICHUA JINHUH aTCH;
@ class = 0.011+ 0.001 rpag/rox; @ .= 0.025 £ 0.001 rpan/rox,
D theor = @ class + @ rer = 0.036 £ 0.001 rpay/ron.
Buano, 910 0XMIaeMas peNATHBHCTCKAA 9acTh alCHIAIBHOrO JBIDKCHHA NOJDKHA B 2.5
Pasa NpeBOCXOQMUTh KJIACCHYECKYIO 9ACTb. IIpH BEIMHCIEHHN @ (g5 MCTIONB3YETCH ANICHIOATBHBIH
nmapameTp Kk, ONpelesIOIMIi BHYTPEHHIOIO CTPYKTYpY 3Be3Osl H 3aBHCAIIMIA OT ee
SBOJIOLMOHHOTO COCTOSHMA. B COOTBETCTBHH ¢ GMM3KMMH (QH3HYECKHMH XapaKTepUCTHKAMH
KOMITOHEHT, BBIBOIOM O MOJIOJOCTH CHCTEMBI M 3BOMIOLMHOHHBIMH 3BE3NHBIMH MOICIISIMH M3
pabotst Knapera u I'mmeneca (1992), mbl npunim ky; = ky; = 0.0048. O1o 3HaueHue k,
COOTBETCTBYET 3Be3le HAYAILHON INIaBHOM IOCIIEeNOBATENPHOCTH BO3pacTa 75 MIIH. . JieT,
CONHeYHOro XxuMudeckoro cocrasa (X = 0,70, Z = 0.02) ¢ maccoit M = 2.34M,,.
Tenepp HaM HEO6XOMMMO OTIPENENHTh HAOMONAEMYIO CKOPOCTb, @ obs, BPAICHUS JIMHUHM aTICHL

B 3TOi cucTeMe. [l 3TOro BOCIIONB3yeMCS COOTHOMEHHEM H3 CTaThH XamyiuiHa (1997):

P, - P, P| . » 1+3/1-¢2
————==4e—|sinw—-e —
P v (l+\/i——-e—2)

rrae P —~ aHOMaNmMCTHIECKHI OpGHTANBHELA NepHOX CHCTEMB], P; H P, — NepHOAEI YePENOBAHUA

sin3w |, 3.1

IJIaBHOTO H BTOPHYHOIO MMHHMYMOB, COOTBETCTBEHHO, U — mepHoj aniCHAAILHOrO ABIIKCHHA, €
H @ — 3KCLICHTPUCHUTET H J0JI'0Ta NIEpHAacTpa OpOHTHI, COOTBeTCTBEHHO. 11 onpenenenus U u3

3TOr0 COOTHONICHHS HaM HEeOOXOAMMO ONpENEIHTh PasHOCTh mepHomoB AP = (P; — P)), a
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OCTAJILHBIC NapaMeTPsI Y)ke HafaeHs! (cM. Tabmuiel 3.3 u 3.5). C uensio onpeneneuus AP Ml B
tabmune 3.6 cobpamu Bce ¢oTO3NEKTpHYECKHE MOMEHTBI, KaK TJIABHOrO, TaK M BTOPHYHOTO
muauMymMoB GG Ori. Bee omyGnukoBaHHBIe pe3ynbTaThl HHAMBHAYAIBHBIX (OTOINEKTPUIECKHX
HabmoeHuii pasHbIX aBTOPOB GBUTH Nepeo6GpaGoTaHbl €IHHOM METOOMKOM ¢ LENBIO MOMYYeHHS
OIHOpOAHOro psna jAaHHeIX. Ha ocHOBe 3THX JaHHBIX GbUIa CHeNaHa MONBITKA MpPEACTABHTH
MOMEHTEHl MMHHMMYMOB €IMHBIM OpOHTAIBPHBIM NEpPHONOM. B pesynsrate MBI NOTy9HIM
crnexyromue 3geMepussL:

Min I = JDy2447814.42316+ 6°.6314920 - E,

Min II = JD},2447817.22769 + 6°.6314920 - E. 3.2
B 1petbem cTonbue Tabmuie! 3.6 npuBeaeHs! oTkioHeHnd, (0—C); , HaGmonaeMBIX MOMEHTOB
OT BBIHCICHHBIX ¢ peMepunamu (3.2). OTH e OTKIOHEHHA MOKa3aHH Ha puc.3.7 B BHIE
3aBucuMocTH (O-C); ot 3moxu HabmoaeHMit. DTOT PUCYHOK HarJIAHO MOKAa3bIBaeT, yTo Minl u
Minll Hesb3s MPeACTaBUTH €XMHBIM NEPUOAOM: HHTEPBAT MEXIY MHHHUMYMaMH MEHsETCH, trro
CBHJIETEJILCTBYET O BPAICHHH OPOUTEI 3TOM CHCTEMBI.

HesaBucumoe mnpencraBiecHne MoMeHToB Minl m Minll MeronmoM HaMMeHBIMHMX

KBaJIpaToOB MPHBOAUT K CIIeAYIOmuM ddemepunam:

Min I = JD,,2447814.42316(7)+ 6°.6314975(3) - E,

Min II = JD,,2447817.22769(8) + 6°.6314864(3) - E, 3.3)
rae omuOKHM 3JIEeMEHTOB yKa3aHbl BHYTPH CKOOOK B e€AMHHLAX NOCIEAHEro 3Haxa. MIMEHHO ¢
stumMH 3demepumamu (3.3) MBI mpuBOmWIM HaGMONEeHMS BCeX AaBTOPOB BO  BceX
dotomeTprueckux nonocax K eauHoi anoxe JD 2447814 mns BbrHCIEHNS OpOHTAIBHBIX (a3
IpH pemeHMsX KpuBbIX Onecka. Ha yxasaHHylo 3moXy BTOPHMYHBI MHHHMYM IPHXOJUTCA Ha
dasy 07.42291(2). B uerBeproM cTonGue TaGmMLEI 3.6 npuBeaeHsl ortkioHeHHs (0-C),,
ananormaHbie (O—C);, HO BBMHC/ICHHBIE ¢ OKOHYATEILHBIMH 3deMepuaamu (3.3). Bumum, urto
P; n P, 3aMeTHO pa3MHalOTCA:

A P=P;— P;=0%0000111(4) = 0°.96 + 0°.04.
Iloacrasnas HatinenHbie 3Ha9eHHA A P B popmyiy (1), Haxogum:
U = 7900 + 900 ner; @ obs = 360°/U = 0°.046 + 0°.005rox".

Taxkum o6pa3zoM, anamu3s 12 netHero panma ¢otoanexTpudeckux u3Mepenuit GG Ori mo3zsoman
BIIEpBbIE ¢ TOYHOCTHIO 11% omnpenenuTh CKOPOCTh BpaEeHHA IMHUH alICHI B CHCTEME.

CpaBHeHHE HaOmomaeMOi H TEOpPETHYECKOH CKOPOCTedl anCHOAIBHOTO BpalICHHSA
NIOKa3bIBAET, YTO @ o5 Ha 28% NPEBBINACT @ fheor- B HACTOAIIEE BPEMA Ha OCHOBE HMEIOIIEHCA
HH(OpMAaIK TPYIHO C/IeNaTh ONPENCICHHBIN BEIBOJ O NPHYMHAX TaKOro pasmudus. Jlo cux mop

B 3aTMCHHBIX CHCTEMAaX, €CJIH H HabImonanoce PaCXO0XICHHE C Teopueﬁ, TO JIMIIIb B CTOPOHY
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3ameIeHHd HaGmofaeMol CKOPOCTH BpaIleHHA JIMHHH ancHA, cM. MapteiHoB B Xamuyumsa
(1980), Xamuymun m Kossipesa (1983), Bonkos (1993). Cucrema GG Ori, Takum o6pazom,
CTaHOBHTCA TEPBOH, Y KOTOpOii HabmoaeMas CKOPOCTh aNCHAABHOrO BPAIIEHUS OKa3bIBAETCA
3aMeTHO GoJiblIe TeopeTH4ecKH oxxunaeMoil. Ho s OKOHUYaTeNbHBIX BBIBOJOB HEOOXOIHMEI
HaJbHeHIIHe (HPOTOINEKTPHUECKHE H3MEPEHHA CHCTEMBI C LICJIbIO YTOUYHEHHA KaK 3HAYCHUA @ ops,
TaK H (OTOMETPHYECKHX JIEMEHTOB.

BecpMa jxenatenbHBI TakOke H CIIEKTPOCKOMIYecKHe uccnenoBaius GG Ori H OKpecTHBIX
3Be3]] C LIeJIbIO, BO-TIEPBBIX, H3YUEHHS AHOMAJIBHO BEICOKOTO MEX3BE3HOrO MOTJIOMEHHA B 3TOM
HANpPaBIeHHH H, BO-BTOPBIX, NMOATBEP)KACHHA ONpPEACICHHBIX (OTOMETPHYECKHM CHOCOGOM

CIeKTpaIbHBIX KiaccoB (B9.5 V) koMnoHeHT nccnenoBaHHoM 3aTMEHHOM CHCTEMBL

Ta6muua 3.6. OnpenienieHHBIe H3 YOTOIEKTPHIECKHX HaGMOASHHIT MOMEHTHI riaBHoro (1) u

BTOpHYHOrO (2) MEHHMYMOB GG Ori H HX OTKJIOHEHHA OT JIMHEHHBIX 3deMepn.

JDp Munnmym O-C) O-Cx AsTop
Py = Py=P, Py-P,=

2 400 000 + 0°.96
47814.42359 I +0.00061 +0.00061 BonkoB 1 Xammymwms (2002)
47834.31743 I -0.00002 -0.00004 Bosnkos u Xamuymmun (2002)
47943.22633 I +0.00025 +0.00025 Bonxos u Xamuynmin (2002)
48590.30813 I +0.00063 -0.00001 3akupos (1997)
48911.42281 I -0.00105 -0.00026 3axupos (1997)
48948.40822 I +0.00017 -0.00076 Toppec & xp.(2002)
49339.66763 I +0.00157 +0.00032 Toppec u np.(2002)
49355.73256 I -0.00124 -0.00009 Toppec u gp.(2002)
49717.66221 I +0.00113 -0.00043 Toppec u gp.(2002)
5161427111 1 +0.00341 +0.00031 | Borkos  Xamayswms (2002)
51935.38090 I -0.00316 +0.00010 Bonkos B Xamuymmus (2002)
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InasaIV. Ilouck Trpernero Tena B 3aTMennoil cucreme DI Iepkyaeca ¢

AHOMAJIbHO MEAJICHHBIM BPAIlCHHEM JIHHHUH aniCHJ

§4.1. Kparkasa 6uéanorpadgus paGboT H NOCTAHOBKA 3aaa4H.

3armennas npoiiHas DI Her (V'=84", B4V+B5V, P= 10".55), obnagaromas
3HAYMTEIbHBIM 3KcIeHTpHCHTeTOM (e = 0.48) 6bL1a oTkphiTa XoddMmeiictepom (1930). SAxxbs
(1940) nmomysmn mnepByro ¢oTorpa¢HYeCKyio KpHBYIO OllecKa, OGHApY)KHB 3HAYHTEIHHOE
cMemenue ¢assl BropuaHoro Munumyma (0F.77) u yskue MHHUMYMBI Ha KpHBOl Grecka, 9To
TOBOPWIO O HEOONBIIMX OTHOCHTEJIBHBIX pa3sMepax KOMIIOHEHT 7y & ry = 0.060. Cucrema
HEOMHOKPaTHO Habmonanace CHOEKTpOocKomMieckn, Hanpumep, Cipyse m ap. (1950),
Maxk-Kemnap (1951). Pymxsobunr (1959) nepsemM oGparmn BHHManWe Ha TOT ()akT, HTO
yKa3aHHbie NapaMeTphl CHCTEMBI NMPHBOIAT K TOMY, YTO B ANCHAAILHOM IBIXXCHHH 3BE3MbI
JIOJDKEH IOMHHHPOBATh PEIATUBHCTCKHI WwieH. He HMes Ha TOT MOMEHT TeOpeTHYEeCKHX AAHHBIX
O BHYTPEHHEM CTPOEHHM 3Be3Jl, OH MpoBeN cpaBHeHHe ¢ cucteMoit Y Cyg (cmektp 09.5 V),
obnajaiomell 3HAUYMTELHBIM ANCHIANBHBIM JABIDKEHHEM, B OCHOBHOM KJIACCHYECKHM. JTO
NIO3BOIWIO €MY OLICHHTH PENIITMBHCTCKHI BKJIaX BO BpamieHHe JuHuH ancuf B 0.021 rpapn/ron,
910 JO/KHO OBUIO BBOE NpPEBBINATh KJIACCHYECKOE alcCHAaIbHOe nBiKeHHe. Ileppoie
dorosnekTpHUeckHe H3MepeHHs Onecka B MHHHMyMax mnomyawia CemeHrok (1968), Ho
arnCHAANBbHOS ABIDKeHHE O0OHapykeHOo He Obuto. CeMEHIOK OnpefeNwIa TONBKO BEPXHIOIO
rpannny addexra: U~(8.6+9) 10*ner wm & o ~ 0.0042 rpan/rof, 4ro yKasbpIBalo Ha
HM3KO€ 3Ha4YCHHe CKOPOCTH BpallcHHA JHWHMH ancHA. Hemocratox HabGmomenmii, oco6eHHO
TOYHBIX ()OTOIICKTPHIECKHX, HE MO3BOMIWI eif caenath Goliee OmpenesieHHBIX BBIBOLOB. B
nanpHeiimeM Maptemos B Xamuywme (1980) nmomywwm necATWIETHHMI pAX OXHOPOIHBIX
BBICOKOTOYHBIX (HOTOINNEKTPHYIECKHMX HAOMONCHMH, KOTOPbIA MO3BOIMI MM BBIYUCIMTD TOYHYIO
tdboTomMeTpudecKyio OpOUTY cHCTEMBI B OOHApYXHTh, HAKOHEL], JBH)XEeHME JIMHUHM arncua. Ho
3HaUCHHe, ITONYUYCHHOE HMHM Ha OCHOBaHMH TONBKO (OTO3NEKTPHYECKMX HaGmoneHHil,
OKa3aJioCh B TPH pa3za MeHble oxunaemoro! C Tex mop cucreMa OCTaeTcs NOJA NPHCTANLHEIM
BHMMaHMeM HaGmonarenedl m Teoperukos. IIpeiaramics camelie pa3Hble COCOGHI MPUMHPHTE
TEOPHIO ¢ HaOMOACHUAMH, BK/IOYas Mpeajoxenue BHecTH nonpaski B OTO (Mogdar, 1984).
HeoqHOKpaTHO TNOABEPranoch pEBH3HM H TOYHOE 3HadeHMe HabmomaeMoif CKOPOCTH

ArnCHAAILHOrO BpallCHHA. I[O NOCJIEAHEr0 MOMEHTA BCE aBTOPBI CXOAWIHNCh TONBKO B TOM, 9TO
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IBIDKEHHE JIMHHH ancH 3aMeUICHHO. YKCieHHbIe 3HaYCHHA OTIMYAINCH Y Pa3HBIX ABTOPOB JI0
meyx pas: ot 0.0060 rpan/ron (Taitnsn u Mainonu, 1985; Mapremos u Jlaspos, 1987) mo
0.0124 rpan/ron (MapteiHoB m XammymwmH, 1980; Xomsun u Bonkos, 1989). Taroke
OCTAaBAJIHCh HCKOTOPBIE COMHCHHA B JOCTOBEPHOCTH NnapaMeTpoB CHCTEMBI, IIOJIY4YaeMBIX H3
pelneHus KpHuBo# Onecka. B Hanmuumu GbUM BBICOKOTOYHbIE HAaGMIOAEHUS TOJIBKO M3 OHHOM
paboThl, ROIMyCKaBIIKE PEMIEHHE C YIOBIETBOPHTENbHON TOYHOCTBIO (MapThIHOB H XamuMyIUniH,
1980). Kpusas Gnecka B y3kononocHoit cucreme ubvy, nomydenHas IaitnsnoM u Caits (1985),
SBJIAETCAd LICHHBIM MaTepHalioM, HO He ofyajaeT HyxHOH i1 pemeHHA (OTOMETpHUYECKO
TOYHOCTEIO. OHa He IPOTHBOPEYHT IIApaMeTpaM CHCTEMBI, MONydaeMbIM H3 HaGmoaeHmit
MapreiHoBa H XanHy/UIMHA, HO He Gonee Toro. OcTanbHble HAGMOZATENH OrpaHHYHMBAIHCH
SMHU30AHYECKHMH HaOMOJCHHAMH B MHHMMyMax, NPHBOAA B ITyOJMKALMAX TOJNLKO 3HAYEHHA
MOMEHTOB MHMHHMYMOB H HE€ BCETZla YKa3biBasd Jake KOIHMYECTBO IONYYCHHBIX TOYEK H
obcToATeNnsCTBA HAOMONEHWHA, OCTaB/iiA B CTOPOHE BaKHelmmit Bompoc 06 ommOxax
NOJTy9eHHBIX MMH MOMEHTOB MHHHMYMOB. B kpuBoif Gnecka MapreiHoBa H XamMysutiHa
HabmonaNMChL HEKOTOpble HECOOTBETCTBHA, UTO ToXe TpeGosano mposepkd. Hanmpumep, m3
pellleHHA MX KpHBOi#i Giiecka nosydanuch oGpaTHbIe pasMepbl KOMITIOHEHT — Goliee MacCHBHas U
ApKas KOMIIOHCHTA OKa3bIBaJIaCh MEHbINE IO pasMepaM. Inoxo onpenensmcs 1 k03¢ pumeHTHI
MOTEMHCHHA K Kpal. YUHThIBasd BCe BIIIECKA3aHHOE, a TAK)Ke TO, YTO ¢ MOMEHTa Ha6moneHuik
MaprhiHoBa 1 Xaniy/UTHHA POIUIO MHOFO BPEMEHH, MOXKHO GBUIO 3aK/IFOYHTH, 9TO NONTyUeHUE
HOBOTO OJHOPOJHOTO PAZia (OTONIEKTPHIECKHX Habmone Ui SBIIAETC aKTYaNbHOM 3a1ayeii.

BEBICOKOTOYHYI0 KPHBYIO JIy4eBhIX cKopocteil momyam ITormep (1982), ato nossommwio
YBEPEeHHO M C XOpomell TOYHOCTBIO OMNpENENHTh MacChl KOMIIOHEHT M OOBACHHTH paHee
Ha0monasmeecs IPOTHBOpPEUHE NApaMETPOB CHCTEMBI, no:iyqaeuux H3 CNEeKTPaJIbHBIX
Habmonenuii Mak-Kennapa (1951) u u3 ¢doromerpun. Ilonmep mokasan, 4To NOJydeHHBLH
Mak-Kemnapom H3 ero kpHBoii JIydeBbIX cKopocTeii axcueHTpHucHTeT ¢ = (.37 onmboden u3-3a
G/ICHAUPOBAHHA JIMHUI B CIEKTpe 3Be3[lbl HA CHHMMKaX, OOJIafalomMX HHU3KOH AMCIepcHeii.
Takxe HeBepeH BbiBoA Mak-Kesnapa (1951) o ToM, uro obnafaromuii MeHbIIE# CBETHMOCTHIO
CITyTHHMK 60J1ee MacCHBEH.

Ilpn mccnenosaHMH anNCHAALHOrO ABIDKCHHA, MONydad TOYHBIE MOMEHTHI MHHHMYMOB
Onecka, oTcToAmMe ApYr OT Apyra IyCTh BCETO HAa HECKONBKO HEAENb, MBI TOTydYaeM
BO3MOXXHOCTD HCCJ/ICIOBAHHA MCPHOAMIHOCTEH B Xone ocTaTkoB O—C MOMEHTOB MHHHMYMOB,
YTO ABJIACTCA HENPEB3OMICHHBIM 10 YYBCTBHTEJIIBHOCTH METONOM OOHApY)KEHHMS HEBHIAMMBIX
CIMyTHHKOB 3Be3l, ¢M. Xammymua KB ap. (1985), Xammymwmna (1987). ITomy4enusni

OMHOPOOHBIA PAN BBHICOKOTOYHBIX MOMEHTOB MHMHHMYMOB Gnecka B COBOKYIIHOCTH €
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ONyOIMKOBAHHBIMH OAHHBIMH APYTHX AaBTOPOB MOXHO MCIONB30BaTh JUIS aHAIM3a Ha
nepHoaMIHOCTh. O6HapyXeHHbIE NEepHONMYECKHE OTKIOHEHMs OCTaTkoB O—C OT JMHeliHOil
¢hopMyIIBI NO3BOMIWTH 6bl TOBOPHTE O HATHYHHM B CHCTEME TPETHETO TeNa M OLIEHUTh OCHOBHBIE
napameTpsl ero opbutel. JlaHHblid MeTon nossonser o6Hapyxuth B cucteMme DI Her Tpetse Teno
Maccoii o 0.05M, npx COBOKYNHOH Macce NBOHHOM CHCTEMBI NOpAnKa 10M,,. B HacTosmee
BpeMd HHUKaKHM JIpyTHM MeTOJlaM aCTPOHOMHYECKHX HaG/mofeHMii NMoaoOHble CIYTHHKH He
noctynmHel. ITpo6nemMa, HECMOTPS Ha OYEBHIHYIO NPOCTOTY, NpPEACTABIACTCA BAXHOM, T.K.
OGHapy)keHHe HEBHIMMOrO CIYTHHKA B JaHHOH CHCTeMe MOXeT CHATh OO CHX IIOp
OKOHYATEJIbHO He paspelieHHOe MPOTHBOPEYHe MEXAY TEOPETHIECKOH M peabHO HabmonaeMoit
CKOPOCTBIO  ancCHAaNbHOro BpameHus (Mapremos u  Xamuymwmn, 1980; TaitmdoH H
Manosn, 1985).

Hamu OpUtH Takoke HCHONBL30BAHBI HMHAMBHIYaNbHBIC MOMEHTHI MHHHMYMOB, KOTOpEHIC

npusoat Orio3a (1995), Iaitnan 1 ap. (1994), bopkosuu u Bupo (1998).
§4.2. BoicoxoTounas snexkrpodoromerpus DI I'epkyaeca 8 TIIIBI.

K wMomeHty Havana Hammx HaGmoxeHmit mKMenock Gonbmoe KOJHYECTBO
dororpapHueckux H oTHOCHTENBHO HeGombmoe gucno dorToanekTpuyeckux momentos DI Her.
VYunThiBad BaXKHOCTh NpoOneMsl, Ha 49ro ocoGeHHO ykassman J[.S. MapremoB, cwiaMu
cotrpynunkos I'AWIII 6puta npeanpuHATa mporpaMMma CHCTEMAaTHYECKMX HaGmomeHWit naHHOM
3Be3/Ibl M LEJIOro psana noAoGHIX 06bexToB. Ha naHHBIN! MOMEHT HaMH MOTydeHo 14 MoMeHTOB
munumMymoB 1yia DI Her, 9ro cocraBnser ocHOBY ¢akTuaeckoro Marepuana. HabmoneHus
IPOBOMWIMCEH IO CTAHAAPTHON METOAMKE Ha OMHOTHITHBIX OJHOKAHAIBHBIX (POTOIEKTPHIECKHX
doromerpax B TILBI (pednexrop 48 cm), B Kpemy (pediexrop 60 cM), Mockse (pednexrop
70 cM) H TONBKO NOCHEOHMH MOMEHT OpUT moydeH ¢ momompio ITI3C-dporomerpa B Mockse
(pedpaxrop 30cM, IT3C-marpuua ST-6). Ileperie HaGmonenns nposen cam 1.5, MapTeiHOB Ha
Kpemvckoit cranuun FAULIL B ocnoBHOM HaGmozenns Bermch B Gumbtpe V. IlpH xopommx
aTMoc(epHBIX YCIOBHAX HAaGIIONCHHA BEMCh H B APYrHX GHIbTpax, GONBIIMHCTBO MOMEHTOB
MHHHUMYMOB NOJy4eHBl Ha ocHOBe V Habmonenmii. Ecnin u3 HaGmoneHuit B apyrux ¢uistpax
MOXHO GBUIO OINpeNeHTh MOMEHT MHHHMYMA, TO NPHHAMAJIOCh CPEJHEB3BEMICHHOE 3HAYCHHE.
3Be3mamu CpaBHEHHA CITYKHWIH GSC 2113.2133 ="C”, ocHOBHOIf CTaHJapT,
GSC 2109.235 ="K”, xoutpomsHas 38e3ia B GSC 2109.247 — ocHOBHasA 3Be3[a CPABHEHMA TIPH
Habmonennax ¢ II3C-marpuriei, nonanaromas ¢ DI Her Ha oun xaap. DTH 38€305I HE CIIMIITKOM

OT/IMYAIOTCA MO LBETYy OT NEpeMEHHOH, 9T0 obsierdaeT BHIHOC HaGmomeHuit 3a aTMocdepy m
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KOPPEKLHIO 338 HEGONBIIOE, HO PEATBHO CYINCCTBYIONIES OTIMYHUE MHCTPYMEHTAIBHBIX CHCTEM
BCEX HCMOMb30BaBIIMXCA poToMeTpoB. ONMH H3 MOMEHTOB GBUT MOJydeH CHHXPOHHO B Mockse
(vabmonatens I.M.Boskos) m B TIIBO (wabmonmarer T.M.Tlorpomesa u C.A.Xonsikus).
ITocie y4era arMochepHOii NpO3pavyHOCTH 1O METOLY, OINKCAHHOMY MOIIKANEBBIM H
XanuynmiasiM (1985), naauBHayansHele HaGMOAEHHSA COBNAIM C TOYHOCTBIO OIHOM OLIEHKH
myime 0.005™, a xox KpuBBIX GrecKa B LIEJIOM COTacyeTcs ¢ TOUHOCTHIO He Xyxe 0.001™, xots
3Be3/ibl CPABHEHHA GbUTM HCIONB30BaHBI pa3sHele. B MockBe Ha6GmoAeHHA BEIHMCH CO 3Be3fOM
“C”, a B TIIIBD - co 3Besmoii “K”, 3TH 3Be3qsl HEMHOro OTIMYAIOTCA MO LBETY (CM.
Tabmuuy 4.1). 310 /MMIIHME pa3 CBHICTENBCTBYET O KOPPEKTHOCTH NpOLEAYPHl BHIHOCA 3a
atMochepy, mpemioxeHHod MomkanessiM u XamaymwmmeM (1985) m o npaBmIBHOCTH
NPHHATOR Moze/H aTMochepsl.

Pa36poc HabmonaTeqbHBIX TOYEK Ha IUIATO M HeGONBIIHE CHCTEMaTHYECKHE OTIHYMA B
Ha0moOAeHHAX MHHMMYMOB B pa3HBle HOYM MOTYT TIOBOPHUTh O HeGoymsmoit, <0.01™,
epeMeHHOCTH oAHoro U3 KomnoneHToB DI Her. Ha Bo3sMoxHOCTD QH3HYECKON NEPEMEHHOCTH
DI Her yxassisan eme ITormep (1982). IlepeMeHHOCTD CTOMB Masioif aMILUTHTY(BI, JAXKE €CJIH OHA
peaibHa, He MPHBHOCHT OMMMOOK B ONpPEAE/ICHHE MOMEHTOB MHHMMYMOB Giiecka Golice deMm B
+ 0%,0004. OTHOCHTEBHO HeNaBHO TMOABWIMCH AaHHbIE, 4To cuctema DI Her meficTBuTeNBHO
obnamaer (u3MYECKOH INEPEMEHHOCTHIO, B OCHOBHOM, B YILTpaQHONETOBOM JMAINA30HE,
Mapmant u ap. (1995). ABTOpEl OTHOCAT 3B€3Iy K NPELIOKEHHOMY HEZABHO HOBOMY KIaccy
Ma/IOaMILTHTYAHbIX NEPEMEHHBIX — MEIJIEHHO Mynbcupyonmx B-3zsesn (Yonxenc m Pydenep,
1985; Vomkenc, 1987, 1991). Mapmamn m nap. (1995) npHBOZAT BO3MOXHEIE MEPHOIBI
mymscaumit Py =0°4885 m P,=0%9558. B ¢uwmrpe ¥V oMM OLEHMBAIOT aMIUHTYXY
nepeMerHocTH B 0.010™, uro coBnanaer ¢ Hameit oeHkol MepPEeMEHHOCTH.

Bce HaGmozmenns Gsumn pexymupoBansl B cHcTeMy Karamora TAUII HeoaHoKpaTHORR
npuBa3Kkoii K craHnapry HD 182807, Bee 3Be3pl cpaBHEHHS NOATBEPAWIH IIOCTOAHCTBO CBOETO
Gnecka B mpenenax #*0.002™, Takum 06pa3oM, HOZO3PEHHA B TEPEMEHHOCTH 3BE3Mbl
“K”(afin3H m Ap., 1994), Ha OCHOBaHMH KOTOPLIX OHA Noyuwina o6o3HayeHne NSV 24621, ue
noxaTsepkaatorcd. JlaHHble mpHBA3OK cM. B TaOmie 4.1. llsera 3Be3snsl BHe 3aTMeHmMi
COOTBETCTBYIOT MOKasaTeyio mseta (B — V) =-0.158(5)". Bcero namm Gruto momydeno 1620
u3mepeHuii B cucreme ¥V, 330 B /7, 289 B B 1 323 B R. B dwmtpax W, B u R nponssommwmichk
OTAC/IbHBIE OLICHKH BOM3H HA MHHMMYMOB, & TakKe ObUIH M3MEpeHbl HEKOTOPbIE MHHUMYMBI

LICJTHKOM.
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doromerpuyeckoii cucreme Karanora FTAUIIL

Tabmmua 4.1. 3se3mHbie BemuaHHbI 38e3]1 cpaBHeHus ¥ DI Her B MUHMMyMax H Ha ruiaTo B

3Be3na V W-B BV V-R |Cn. xiacc Ep v
HD182807 |6.178(2)| -0.176(4) | 0.557(3) | 0.430(3) F8V 0.0
C 8.623(3) [ -0.319(6) | 0.082(4) | 0.039(4) | B7.5V | 0.16(3)
K 9.515(3) | 0.093(7) | 0.173(6) | 0.079(6) A0V 0.19(3)
DI Her 8.427(3) | -0.669(7) | 0.061(6) [ 0.031(7) B4V 10.219(7)
Min I 9.123(4) | -0.623(8) | 0.079(7) | 0.036(6) | B4.5V |0.215(7)
MinII 8.988(4) | -0.721(8) | 0.050(7) { 0.032(6) | B3.5V | 0.224(7)
§4.3. PesyasTaTnl pemeHus KPHBBIX Onecka HTEpPalHOHHBIM METOoAOM

audPepeHUHAILHBIX NONPaBOK.

CHayarnia Mbl peIIIH MeTOOM AH(depeHIMATbHBIX IONPaBOK TOMbKO HabmoneHns B GpuisTpe
V, nonysennsie B TIIBJ. OmHoBpeMeHHBII NMOMCK BCEX NapaMETPOB CHCTEMBI INPUBEN K
IPOTHBOpeYUBHIM pesyiabTaTaM. [Tono6Ho TOoMy, Kak 310 06Hapyxaum MapThHOB 1 XanuyJ/UTHH
(1980) npn pemenuH cBoelf KpuBOH Onecka, HaWIydIIMM OGpa3’oM YHOBIIETBOpAET
Ha0IOACHHAM MoZelb CHCTEMEI, B KOTOpOii B IVIaBHOM MHMHHMYME 3aTMeBaercA OoJiee spkas
KOMIIOHEHTa, HO HMEIOIMas IPH 3TOM MeHbIOHH paguyc. COOTBETCTBYIOIIEE pelIeHHE
MapreHOBa B XamMy/UIMHAa TIPHBEACHO B TperheM cronibue Tabimumi 4.2. Koagppuimenr
MOTEMHEHHA K Kpalo IIaBHOH KOMIIOHEHTHI B HallleM PEINEHHM TaKXKe CTPEMHTCA K HYIO, a Y
BTOPHIHOMN KOMITOHEHTHI K03 PHITHEeHT MOTeMHEeHHA K KPalo OKa3bIBaeTCA Ipe3MEPHO OOJBIIHM
IU1A 3BE3IbI JAHHOrO CIIEKTPAIBbHOTO Kjiacca. JTO peleHHE NMPUBEICHO B YETBEPTOM CTONOLE
tabmuaupl 4.2. Takas Mozesb NPOTHBOPETHT COBPEMEHHOI TeopuH 3Be3aHbIX atMocdep. K Tomy
xKe, ¢opMasbHBlC OMMOKA 3TOro pemCHHA B TPH pa3sa BBHIONE, 4Y€M B pEMEHHH C
¢buxcHpoBaHHEIMH K03QQHLHEHTaMH NOTEMHEHHA K Kpalo. Ilo3ToMy MbI 3adHKCHpOBaIM
k03¢ QHIMEHTH NOTEMHEHHA K KPalo HA HX TEOPETHYCSCKOM 3HAUCHUM AJIA 3B€3] CIEKTPAIBHOrO
xinacca B4V u B5V, cm. Py6amesckuii (1985). IlonyueHnoe pemeHue NMpuBEOEHO B MATOM
Tabmmupi 4.2.  OToMy  peIlEeHHIO  COOTBETCTBYeT TrpaduK Ha

ctonbue puc4.l.
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CpennexBaapaTHYeckoe YKJIOHEHHE OTICHBHON TOYKM 3TOro pelleHMs OT HabmoneHmii
MPaKTHYECKM TaKO€ €, KaK y PEmICHHA ¢ oOpaTHBIMH paaMycaMd KOMIIOHEHT, IPUBEICHHOM
LUl CIpaBKH B 4YETBEPTOM cTonbIe Toif ke TaGmuupl. Tak kak 3ddekr mposmnserca B
HE3aBHCHMO TIOMyYeHHOH KpHBOH Onecka, K ToMy e ©ojiee TOYHOMH, 4YeM HabmomeHHA
MapTteinosa H XanHy/UuiHHa, BbinojHeHHble B KpeiMckoii naGopatopun I'AHIII, 06bacHUTE ero
ommubkamMu HaGmofeHHI HIM “HOYHBIMHM IONpaBKamu”, Kak 310 chenan Ilormep (1982),
cioxHo. BosMmoxHo, B Oyaymem, IO Mepe COBEPHIEHCTBOBAHHMA TEOPHMH H MpPaKTHKH

Habmonenuii, 3¢ dexT HalineT cBoe 0OBACHEHHE.

Ta6miua 4.2. Poromerpudeckue pemenus B GunkTpe V, noyueHHble K3 HAGMOAEHUIA Pa3HBIX

aBTOPOB NpH CBOGOJHOM NOMCKE NApaMeTpoB W IPH OrpaHMYeHHAX Ha Ko3()(HIMEHTHI

NOTeMHEHMs K Kpailo. I OpH3OHTaNBbHas Yepra OTACHAT

napaMeTphl, IIOJY4YCHHBIC

HEMIOCPEACTBCHHO H3 PCINICHNA KPHBBIX 6JICCKa, OT BBIYHCJICHHBIX HAa HX OCHOBEC BEJIMYHH.

Ha6monenns JaxHaa pabora,
Habmonenna u | JlanHas paGora,
MapTrmoBa u dbHuKCHpOBaHHEbIE
pelecHue CBOOOIHLIH
IlapameTtp Xamrymmisa, k03¢ puLMeHTHI
MapreHoBa 1 TIOMCK BCex
peleHue NMOTEMHEHHA K
XamuyumHa napaMeTpoB
ITormepa Kpaio
1 2 3 4 5
4] 0.0621(10) 0.0575(18) 0.0568(20) 0.0607(3)
r; 0.0574(10) 0.0624(13) 0.0608(20) 0.0573(3)
i, rpagychl 89.30(7) 89.26(5) 89.0965(3) 89.1972(3)
e 0.489(3) 0.4838(11) 0.481(2) 0.4864(7)
@1, TPaxyChl 329.9(6) 331.42(31) 332.52(1) 330.863(4)
Ly 0.5866(50) 0.516(30) 0.534(28) 0.5785(34)
L; 0.4134 0.484 0.466 04215
Uy 0.34 <0.10 0.03(12) 0.34
u 0.34 0.30(2) 0.59(6) 0.35
J/J 0.825(10) 0.796(24) 0.762(29) 0.818(6)
nt+r 0.1195(20) 0.1199(31) 0.1176(40) 0.1180(6)
Co—< 0.00764™ 0.00765™ 0.00591™ 0.00599™
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Hake NOCTHTHYyTOH B HamMX HaGJIOAGHHMAX BeChbMa BBICOKOMH cpeaHeill TOYHOCTH He
XBaTaeT MmoKa A1 Gosiee MOAPOOHBIX HCCICHOBaHHI. 3aMETHM €Ie pa3, 4To MpH 0GpaTHOM
COOTHOIIICHHH KOMIIOHEHT, XOTA HeBA3kH O—C HeMHOro MeHble, OMMOKH NMPAaKTHIECKH BCEX
mapaMeTpoB, 3a HCKINOYCHHCM HAKIIOHCHHA OpﬁﬂTbI, BO3pacTarOT B HECKOJIBKO pas. 3T0,
HECOMHEHHO, CBUJIETEIbCTBYET O TOM, YTO MHHUMYM HE HaiICH M MpH CHATHM OrpPaHHYEHHI Ha
3Ha9eHMd KO3(QHIMEHTOB MOTEeMHEHHs K Kpaio B mporpamme aM¢depeHIManbHbIX IOMpaBoK
pellieHye TMPOAO/DKMT CBOE IBH)KEHHE B CTOPOHY a0CONIOTHO HEpeaIbHBIX OTPHIATENHHBIX
K03 QHIMEHTOB MOTEMHEHUA K KPalo, MEHAS IIPH 3TOM H BCe Apyrue mapametpsl. IIpuxogurcs
KOHCTAaTHPOBATh, 9YTO MpPH pEIICHHH TNONydYeHHOll HaMM KpHBOH Oniecka Ko3(d(puIMeHTE
MOTEMHEHUA K Kpaio He onpenensorcd. K noxokemy Beoxy npumen # ITormep (1982), pemas
KpuBylo Gnecka, nomydeHHyro MapremHoppiM M XamuywmHsiM (1980), apyrum cmoco6oM,
OT/IMYHBIM OT MeToAa AupdepeHIMATEHBIX NOMpaBOoK. B lenoM HaGmopmaerca Hemoxoe
CorJlacHe MeXIy pe3y/bTaTaMH PEIeHHi NBYX KpHMBRIX 6iecka. Hama xpuBas Onecka Togmee,
HO TNOKpHITHE MHHHMYMOB HaOIOA€HHAMH Yy Hac HEINOJIHOe, B OTIHYME OT KpHBO# 6iecka,
nomyderHoit MaptomoBeM H Xamny/umHbM (1980). Pemernue u3 naroro cron6ua tabmuips: 4.2
NPHHATO HAMH B KaueCTBE OKOHYATEJIbHOTO, OHO H OYyAET HCIOJb30BaHO HaMM B AajibHEHINEM
IIPH OMpEAEJICHHH abCOMIOTHBIX NapaMEeTpoB CHCTEMEI. A OIpeAeNeHHA OTHOCHTEIHLHOTO
6necka KOMIIOHEHT B APYTHX CIHEKTPAIbHBIX JHAaNa3’OHaX Mbl HCHOJNB30BAIM FE€OMETPUYECKHE
3MIeMEHTB], MONY4YCHHBIE M3 pemeHHs KpuBoii Onecka B ¢mwibtpe V (matedi cronbers
Tabnuiml 4.2), 1 BapbUPOBAIA TONBKO OTHOCHTENBHYIO CBETHMOCTHh Lj TJIaBHOM KOMIIOHEHTEL
Brum nomydess! cneqyromue 3HadeHus: Ly = 0.6138(10), L1z = 0.5856(5), L1z = 0.5799(13). B
pe3ylbTaTte, HCTONb3ys AaHHbIE O 3Be3HbIX BemurHax DI Her n3 TaGmuist 4.1, MBI BEIMUCTHIN

61eck xaxnoit u3 xomnoueHt DI Her B cucteme Katanora TAUIIL.

Ta6mima 4.3. 3Be3xHble BEJIMYMHBI [T1aBHOI U BropuuHoii koMmnoHeHTHI DI Her.

w B V R W-B | B-V | V=R | (B-V)o | Criextp

I'naBHas koMIOHEHTa | 8 350 | 9.070 | 9.021 | 8.988 | -0.720 | 0.049 | 0.033 | -0.166 | B3.7V

Lzera notepu ceeta b -0.719 | 0.047 | 0.028 | -0.165
IJIaBHOM MHHHMYyMe
Bropirmad 8.853 | 9.4459.365 | 9.338 | -0.592 | 0.080 | 0.027 [ -0.144 | B47V
KOMITOHCHTa
Lzera notepr coera 5o -0.582 | 0.074|0.029 | -0.138
BTOPHYHOM MHMHHUMYME
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Ony6muxosanusie Ilormepom (1982) cnextpanbHele HaGMONEHUA JTydeBbIX CKOpOCTei
CHCTEMEI H JIaHHBIE OTHOCHTEJILHONH OpPOHMTHI, NMOJMydeHHbIE H3 HAINEro pemeHus, MO3BOJSIOT
onpenenHTh aGComMoTHbIE MapaMeTpsl cucTeMbl. ITonmep NPUBOONT HECKOJIBKO PEMIEHHH CBOMX
HaGmoneHuii JTydeBbIX CKOpOCTei. B OOHOM W3 pelleHMiA OH MCIONb3YeT JKCUEHTPHCHUTET M
JOJIrOTy NEPUACTpA, MOMydeHHbIE M3 pelleHHd KpuBoil Onecka MaprteiHOBa M XanuysiuHa
(1980), B apyroM ciygae — Her. IlosmydeHHBIe H3 CeKTpaIbHBIX HAOMOAEHMIT ¢ H @ GmH3KH K
TeM, KOTOpble BBIBEACHBI H3 (OTOMETpHUIECKOro pelieHHA KpuBOit 6yecka MaprteiHoBa H
XanuyJUTHHa, a TAKKe K HallleMy peIeHHIO NOMydeHHoll B JaHHOH paGore (oTo3NeKTpHIecKOii
KpuBofi Onecka cucreMpl. BocmonbiyeMcs HE3aBHCHMBIM OT (OTOMETPHH peIICHHEM
cnekTpambHoii opburel DI Her: K;= 110.6 xm/cex, K;=127.2 xM/cek. PesympTatel M
npusoAuM B Tabiuue 4.4. Jlna onpeneneHHA TeMMEpaTyphl 3B€3A MBI BOCHOJBL3OBAIHCh
nauHpiMH Hameit WBVR doromerpun. HopmanbHbIi IOKa3aTelb LBETA 3BE3XBI MEXIY
MMHHMyMaMH paseH (B—F)o = -0.158". ITomyauTs LBeTa KOMIIOHEHT MOXHO TpeMA CocobaMu:

1. M3 oTHOCHTENBHBIX CBETHMOCTEH KOMIIOHEHT, NMOYYEHHBIX H3 PelIeHMI KPUBbIX Grecka
B pasubIX pumbTpax. HenmocpeacTeeHHO U3 pemeHHil KpHBBIX Gliecka B pa3HBIX QUIbTpax
6bL10 monmydero (cM. TaGnuwy 4.3) A(B-V)o = 0.022™,

2. Tlotepa uBera Bo Bpems riasHoro Munmmyma Ha 0.014™ romyGee, a BO BTOPHYHOM
munuMyMe Ha 0.013™ kpacHee, 9TO MPUBOAMT K HOPMAaNBHLIM MOKa3aTe/iAM IiBeTa (B-
Vo= —0.165" mna rnaeHol KomnoHeHTs! M (B—V)o= —0.138™ pgna crytemka, A(B-
V)o = 0.027™. 311 naHHbBIE NPUBEACHE! B TaGmue 4.3.

3. Pasnocte nokasateneii npera (B—F)o rnaBHOli 3Be3gbl M CIYTHHKA MOXHO TaKKe
nomyauTs H3 KamuO6poeku Ilonmepom (1980) mHHTeHCHBHOCTeHi 3Be3f pa3sHBIX
CIIEKTPaNbHLIX KiaccoB. JUIg paHHHMX CHeKTpalmbHBIX KiaccoB B3 V-B5 'V, ¢ yuetom
HOpHBOAHMOTO B NATOM crojbue Tabmuupsl 4.2 3HaveHusa Jo/J; = 0.818, momywm A(B-
e = 0.022",

Bce BemuumHel ONM3KH JAPYT K IpYTY, 9TO FOBOPHT O TPABHIBHOCTH IOJYYEHHOTO
doromerpuueckoro pemenus. IlpemmodreHve cnexyeT OTHATh LBETaM, NONYYEHHBIM H3
pemeHys KpUBBIX Grecka B pasHbIX ¢uibTpax. B coOTBETCTBHH €O CHEKTPANBLHBEIMH KJIACCAMH,
onpezeNeHHbIMHA 10 IBYUBETHOH nuarpamme (W-B), (B—V), ¢ noMompio kamGposku Ilormepa
(1980) nomyarm crnenyromue Temreparypsl: 17800 = 200 K s rnasnoii xomnoHeHTs! (B3.7 V)
¥ 16000 + 180 K mns crmytruka (B4.7 V). Hamu OLEHKM CHEKTPANIBHBIX KJIACCOB KOMITOHEHT
naior 6onee paHHMe CNIEKTPH NpH BxoAe B Kamubposky Ilonmepa ¢ moka3zaTeneM Lseta BV B

cucreme Karanora 'AHIII, npuMepHO Ha OOMH CHeKTpalbHbIi noaxiacc. BosmoxuHo, aeno B
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kambpoke nanHpix Kartanora 'AHWIl mo cmekTpaM HIM B HAIMYMH CHCTEMATHYECKOM
paszHoctd B 0.025™ B nokasartene usera B—V mexay cranmaptHoii cuctemoii UBV | cHcTeMoi
WBVR Karanora AU [na coBnanenus co crannaptHoif UBV cucTeMoli moka3aTens LBeTa
Karanora TAMIII cnenosano 6b1 yBenwuuTh. Mbl MCHIONB3yeM B HAIIMX KaTHOPOBKAaX CIEKTPLI
Ceunepckene (1980), nomydeHHsie Ha BuwibHiocckoii o6cepBaTopuu. 31ech ecTh mpeaMer AJs
HCCIIeIOBAHMA, BO3MOXHO HAJ0 TakKe IOATIPaBUTh BMWIBHIOCCKHE CIEKTPhl, @ MOXeT H

KamuGpoBKy cucteMsl UBV [uia 3Be3s paHHMX CTEKTPaJIBbHBIX KiaccoB. Ho B pamkax naHHOHR

paﬁom MBI 3THM 3aHAMATHCA HC MOXKEM.

Tabmua 4.4 AocomoTtHsle siemenTsl DI Her.

ITapamerp I'naBHas xoMnoHeHTa Bropiras
KOMITOHEHTA
Maccs, M 5.26 £0.02 M@ 4.57+£0.02 Me
Pamuycst, R 2.63+0.02R 248+0.02R,
Caerumocty, Ig L/L 2.79+ 0.02 2.56 £ 0.02
J¢dexTHBHEIE TEMNIEpaTyphl, T, 17800 £ 200 K 16000 +£ 180 K
Cn. xnaccel u3 WBVR poromerpun, Sp B3.7V B4.7V
I'paBuTaLIMOHHOE YCKOpEHHUe, Ig g 4319+ 0.010 4308+ 0.010
A6¢. GooMeTpHYIeCKHe BETHIMHBL, Mpol -2.29™+0.05 -1.70™ +0.05
Bonomerpuueckas nonpaska, B.C. -1.765™ -1.515™
AG6c¢. BH3yanbHbIe BeJTHUMHBI, My -0.53™ £ 0.04 -0.19™ £ 0.04
Bonbimas noxyock opOUTEI 4332 0.1R,
Mex3Be3Hoe MoroleHue, Ay 0.72™ £ 0.05
Moxnyns paccroanus, (my — My — A,) 8".83+ 0.10
Paccrosnue 10 cuctemsl, d 583 +22 nk
DoTOMETPHYIECKHUH MAPATUIAKC, T''ph 0.00171 + 0.00012
Bospact cucteMsl, t 5+2)- 10’ ner

83



§4.4. IlonrBepxaenne anomannii B ancuaanbHom apuxkennn DI Mepkyaeca.

Maptemos ¥ XammymmH (1980), ucnons3ys Tomsko ¢GOTOINEKTPHYECKHEe HAGIONeHNUA,
IEpBBIMH YKa3aJlH Ha 3HAYMTEJIPHOE PacXoXXIeHHe MeXTy HaOmoJaeMod M TeOopeTHYEeCKH
0XKMIaeMoH CKopocTaMH ABHKeHHA mnepuacTpa DI Her. Ilocnenyromme oOLEHKH CKOpPOCTH
IBH)KCHHA NEPHAcTpa APYTMMH aBTOPaMH JaBaJM KadeCTBEHHO TOT XK€ pe3yNbTaT, XOTA CaMo
3HAUCHHE @) ops OTIIHUANOCH y PasHBIX MCCIENOBaTeneil naxe Basoe, or 0.006 rpam/rox no
0.012 rpan/ron  (cM. BemmE). JTO MOXHO OOBACHMTh pa3sHBIM TNOIXOAOM K oTGOpY
HabmozaTeNbHOr0 MaTepHaa, Koraa B y4eT NpHHHMAaloTcA B ¢oTorpapudeckue H BUIyaTbHbIE
HabmoneHus mnepsoff MonoBHHEI XX BeKa, KOTOphle, KaK OyJer moxkasaHo B JaibHeiiiem,
CHCTEMAaTHYECKH YKIOHAIOTCA OT (POTOIICKTPUUECKHX HAGIMOACHHUI, a TaK)Ke HCIOb30BaHHEM
MQJIOYMC/ICHHBIX H HEKAYeCTBEHHBIX (OTOINEKTpPHIECKHX HabmoneHuii, M3 KOTOPBIX
MOJTy4al0TCI MOMEHTH MHHHMYMOB, OTATOMEHHbIe Gombumimu ommbkamu. I'padpux O-C s
Bcex MoMeHTOB MUHMMYMOB DI Her B 3aBHCHMOCTH OT BpeMeHH NpHBOAMTCA Ha puc.4.2. U3
JOCTYNIHBIX HaM JIMTEPaTypHBIX MCTOYHMKOB HafineH 31 wMomeHT MunuMyMa DI Her,
onpeneneHHbI U3 GoTOINEKTpHUIECKHX HabmoaeHuil. Bcero BMecte ¢ HalmMMH HaGIrOAEHUAMH
nosy4aeTca 45 MOMCHTOB MHHHMYMa, ONpEACICHHBIX (OTOIIEKTPUIECKHM cnocobom. OHu
OXBaThIBAIOT NepHOJ Habmonenwii B 37 ner, uro coctasiser 1130 nepuonos oGpaimeHus 3se3x
no opbure aBoitHON cucTeMbl. doTtorpapuueckne H BHU3YyalbHbie HAG/IONCHHA OXBATHIBAIOT
6ompmnii MHTEpBaN BpeMeHM — mpHMepHO 60 net, HaunHaa ¢ 1900 roxa. ITpn paccMoTpeHun
o6mero rpadmuka Ha pmrc.4.2, HA KOTOPOM IIPEACTABIEHBI YKIOHEHHMS BCEX MMEIOIMXCS
MOMEHTOB MHHHMYMOB OT JIMHEHHBIX (hopMyn 4.1, BUIHO, YTO A/ ONpeAeNieHHA CKOPOCTH
ancHAATLHOrO NBHXKEHHA TOYHOCTH dororpadudeckux HabmoneHul HepocratogHo. K ToMmy e,
Ha rpadpuke 3aMETHO CHCTEeMaTHYeCKOe OTKIOHeHHe ¢ororpadpuuecKkux HabmonmeHHit oT
¢doroanexTpuaeckux. C 9eM 3TO CBA3aHO, IIOKa He ACHO. BaxkHO, 9T0 3MOXH (POTO3MEKTPHYECKHX
1 ¢oTorpadrueckux HaGmoaeHMI MOYTH HE NEPEKPhIBAIOTCS, M IPETIONIOKHTh CKauK00GpasHoe
H3MEHEHHe MepHOAa WIH HaYaubLHON (a3el JBOMHOM CHCTEMBl HMEHHO B MOMEHT Iepexoa Ha
3emite ot doTorpapudeckux HabmoneHHit K (GoOTOICKTpHYECKUM 3aTpyaHHTENbHO. OcTaercs
nouckatb Gonee "3eMHbIe" IIPUIHHBI 3TOMY ABICHHIO, YTO YK€ HE BXOOUT B PAMKH HACTOSILEH

paboTsl.
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Ecnmu  orpaHMYMTBCA ONHMMH  TONMBKO  (OTOIMEKTPHYECKMMH MOMEHTaMH, a
NPOOIDKATENLHOCTD  (POTOINIEKTPHIECKUX HAGMONEHUIT CHCTEMBI B  HACTOAIlee BpeMs
coCTaB/sfeT yxe okono 40 yieT, Mpl HauMHAEM MONy4aTh COBMNALAIOIINE MEXIY COGOM, HO He C
Teopuei, pelynbtatel. Bee ¢oToanekTpHyecke MOMEHTHI ¢ HEOOXOAMMBIMH CCHUIKAMH Ha
Habmonateneii coGpansl B TaGmmax 4.5 u 4.6. TaMm, rae opurdHaIbHBIe HaGmomeHu aBTOpOB
OBUIM HEOCTYIHBL, MBI MPUHUMAIH JJI1 MOMEHTa €r0 BeC B COOTBETCTBHH C Toii OmmOKOi,
KOTOpYIO NMPHIMCHBATA CBOMM Hab/IOJCHHMAM caMH aBTOpeL. Ecnu HaGmomaresibHBIC TOYKH
OIyONHKOBaHBL, TO Mbl HMX OOpabaTbBaim nporpammoii JuddepeHIHMANTLHEIX NONPaBOK H
ONpEe/ie/IH HOBBIi MOMEHT MHHMMYMAa M €ro CpeIHEKBapaTHYeCKYIO OWHMOKy, KoTopas H
CITY’KHJIa OCHOBOM 11 BbIMMC/IeHHA Beca. [JoMHMo Hammx HaGmoneHuil, TAKOBBIMH OKA3aJIMCh
ToNbKO HaHHble Cemertok (1968) m Mapremosa u Xammynnuna (1980). JanHbie ocTabHBIX
aBTOPOB NPHBEACHBI COIJIACHO MYOMKALMAM.

MetogoM HauMEHBIIMX KBaapaToB, IIPHCBOMB BCEM MOMEHTaM BEC -~ l/ Jo » MBI

MOJTYYIHIA JIMHCHHDBIE CBETOBBIE 3NIEMEHTHI:

Minl = JDyy 2447371.27919(6) + 10.55016812(12)- E,
Minll = JDyq 2447379.39546(7) + 10.55017476(19) E. 4.1)

Octatku O-C ot 31HX (opMyn npuBeseHs! B 3-M cTonbue Tabnun 4.5 1 4.6. C noMompio
MOJTy9eHHBIX HAMH YTOYHEHHBIX aOCOMIOTHBIX IapaMeTpOB CHCTEMBI H3 Tabimmubl 4.4 OLEHHM
TEOPETHIECKH OXKHUAAEMYIO CKOPOCTb MABHXKCHHMA INepHacTpa. M3 Tabnmu, omy6iamMkoBaHHBIX
Knaperom wu TI'mmenecom (1992), mnpunumaeM crexylomme 3Ha49eHMA  KOHCTAHT,
XapaKTepH3YIOMMX KOHLIEHTPALHIO BEIICCTBA K LICHTPY 3Be3Xd: k21 = 0.0086 m kyx = 0.0078.
HaHHble N0 OCEBOMY BPamICHHIO 3Be3]] CKYZIHBI H Y Pa3HbIX aBTOPOB BO3MOKHBI OTIIHYMSA HaXKe
BaBoe. Jin Hagana BOCIIONB3yeMCA KOHCEPBATHBHOM OLICHKOM, IIPUHAB CHHXPOHHOE BpAICHUE
KOMIIOHEHT B nepuactpe. Torzaa nomy4ym Iis NPWIMBHON M BPAIIATEILHOM COCTABIISIONINX

D class = 0.0170(10) rpan/ron.
PensTHBHCTCKMIA BKJIa BO BpalleHHE JINHUYU AMCHJI COCTABIISET:
@ e = 0.0235(11) rpag/roa.
CoBmecTHOe neficTBHe 3THX 3¢ $EeKTOB IPUBOANUT K 3HAYCHHIO:
@ theor = 0.0405(20) rpan/rox.
B T0 e camoe BpeMs 3HadeHHe, MoMydaemoe M3 HaGJIOJAEHMI, TOBOPHT O COBCEM ADYroii

CKOPOCTH JBHIKCHHS NEPHACTPa: @ o5 = 0.0112(6) rpan/rox — B 3.6 paza MeHbIDe.
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Tabauna 4.5 QoroznekTpuyeckue MOMEHTHI ITaBHbIX MUHUMYMOB DI Her.

JDhel ITpumeqanue

2400000+ E o€ ’

38245.38365 | -865 | +| -0.00012 | Cemeniok (1968), 52 Touxn

38308.6847 | -859 |+| -0.00007 | Cememntok (1968), 81 Touxa

40450.3691 | -656 | +| +0.00020 | MapTtemoB u XanmuymwuH (1980), 12 Touek
42233.3476 | -487 | +| +0.00028 | MaptemoB u Xamuynus (1980), 57 Touek
42549.833 -457 | - | -0.01936 | Kox (1977), HeyBepeHHOE Onpee/IcHHE
42602.605 -452 | - | +0.00180 | Kox (1977), HeyBepeHHOe onpeiesieHHe
42623.7035 | -450 | +| -0.00004 | Kox (1977)

42655.35516 | -447 | +| +0.00112 | MaprtemoB u Xammywms (1980), 75 Touex
43309.4670 | -385 [ - | +0.00254 | I'aitnon 1 Manouu (1985), ubvy poromerpus.
43710.3716 | -347 | +| +0.00075 | MapremoB 1 Xamrynwms (1980), 19 Togex.
45883.7069 | -141 |- | +0.00141 | Iaitnon u Manonu, (1985), y -duistp, ommubxa 0°.003.
458942519 | -140 | - | -0.00375 | Caitnon u Masonu (1985), omm6ka 0°.002.
45904.8058 | -139 | +| -0.00002 | Paiizen6beprep u I'afinon (1989), Habmogan K.Ckapo.
4664331758 | -69 | +| -0.00001 | XomsxuH u Bonkos (1989)

4737127912 | 0 |+| -0.00007 | XombxuH H BoskoB (1989)

47424.03000 +| -0.00003 | XoxwxuH B Bonkos (1989)

47445.13045 | 7 |+| +0.00008 | Xoabxux u Bonkos (1989)

48816.6545 137 | - | +0.00228 | KaTon u bepnc (1993)

49164.8082 170 [ +{ +0.00043 [ I'aitnan 1 ap. (1994).

49491.8622 | 201 [ +] -0.00078 | I'aitnaH u ap. (1994).

51633.54705 | 404 | +| -0.00006 | Bomnxos, nHacTosmas pabora, CCD HaGmonenus
51707.391 411 | - | -0.00729 | Bupo u Bopkosuu (2000).

51781.25030 | 418 | +| +0.00084 | Mapetom u ap. (2001), TounocTs 0%.00021
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Tabymua 4.6 QorosanekTpuIecKue MOMEHTBI BTOPHIHBIX MHHUMYMOB DI Her.

JDhet ITpumeuanue

2400000+ E o-C

38306.2454 |-860| + | +0.00023 | Cemeriok (1968), 35 Touek

40363.5280 [-665] + | -0.00124 | barTucTHH K Ap. (1974), 45 ToUek

40511.2314 {-651( + | -0.00029 | MapTtemHoB B Xamry/utus (1980), 22 Touxu

41882.7545 |-521| + | +0.00009 | Kox (1977)

42642.36685 {-449]| + [ -0.00014 | MapTtemoB 1 XammywmH (1980), 48 Togex

42937.7685 |-421| - | -0.00339 | Kox (1977)

43264.8256 |[-390| - | -0.00170 | Kox (1977)

43296.4789 |-387| + | +0.00107 | 26epcbeprep u ap. (1978), 26 Touek

43676.2843 |-351| + | +0.00018 | I'aitn3an m Manoun (1985)

43697.38475 {-349| + | +0.00028 | MapTtrmoB 1 Xamryums (1980), 50 Touex

43718.4845 |-347| + | -0.00032 | MapremoB u Xamuymwmus (1980), 59 Touek

44024.4399 |-318| + | +0.00001 | ITon u I'ynmen (1981)

45807.4195 |[-149| + | +0.00008 | I'aitr3n 1 Manonu (1985), Toanocts 0°.002
45891.8206 [-141| + | -0.00022 | PaiizenGeprep u I'aitnan (1989), Ha6moaenus K.Cxapda
45944.5734 {-136| - | +0.00171 | Taiinsn u Manonu (1985), y-puisTp, omuéka 0%.0009
46535.38157 | -80 | + | +0.00009 | Xompxun u Boskos (1989)

46630.3333 |-71| + | +0.00025 | XonpxuH u Bonkos (1989), Habmonernua B.I'.Mernosa
46651.4332 |-69 |+ | -0.00020 | Ouremsm (1986)

47263.3434 |-11|+|-0.00014 | Xompxun u Bonkos (1989)

47432.14640 | 5 |+ | +0.00007 | Xombxun u Bonkos (1989)

48128.4594 | 71 | + | +0.00153 | Ornosa (1995), Toanocts 0°.0001, Ha6monenus I Iaitnoma
49151.8260 |168|+ | +0.00118 | IaituaH m ap. (1994), ToaHOCTH 0%.0005

49225.6702 |175| - | -0.00584 | JIsck 1 doxc (1994), Toanocts 09,0012

50238.4929 |271|+ | +0.00008 | Bopxosmu i Bupo (1998), ToaHocts 07.0005, 135 Touek
517577215 |415] - | +0.00351 | JIach m mp. (2001), Tounocts 0%.0013

51789.37072 | 418| - | +0.00221 | Mapstom u mp. (2001), Toanocts 0°.00081
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§4.5. Anann3 rpapnka (O—C) n n3menennii riryOHH MHHHMYMOB C IEJbI0 00HAPYXeHHS

Tperbeii 38e31bl B cHcTeme DI IN'epkyinieca. HoBble orpannveHus Ha TpeTHii cBer.

Hukakux IUTaBHBIX BEKOBBIX H3MEHeHHii Ha rpaduke xona octatkoB O—C OT NHHEHHBIX
¢dopmyn 4.1 nna Bcex doToaneKTpHIecKHX MoMeHTOB MUHMMYMOB DI Her nmo naHubmM TabGnmu
4.5, 4.6, xoTopsle MorH Obl IPHBECTH K 3HAYMTEIbHOMY OTKIOHeHHIO O—C 11 paHHHUX 310X
Habmonenuii B Hagane XX Beka, He 3aMeTHO (cM. puc.4.3). Borpoc 0 NMpHMEHHMMOCTH CTaphIX
¢dotorpapudeckux HaGimoneHHi 1A 3TOl 3Be3dBl OCTaeTcA OTKPLITHIM. Ecim B cucreme
NpHCYTCTBYeT BexoBoil xox O—C, Hanpumep, noa BIHAHHEM YOAJICHHOTO CITyTHHKA, TO MEPHOL
TaKuX KoyneGaHmii 3aBeoMo Gorbille yABOCHHOrO MHTepBana HaGmonenuii (~ 70 ner). Biusnue
NOJOGHOro CITyTHHKA Ha aniCHIAIbHOE IBIDKCHHE MaJIO H OGBACHHTD HECOOTBETCTBHE TEOPUH C
HaO/monieHNAMH He MoxkeT. VI3 rpadmka Ha puc.4.3 BHAHO, 4TO AaKe (OTONIEKTPHUECKHE
HaOMOEHHA MMCIOT Pa3sHYI0 TOYHOCTh. HeKoTopble MOMEHTH CTONb CHIIBHO OTKJIOHSIOTCH OT
pacuera, 4TO HHade Kak HeOpeXXHOCTBhIO IPH HaGMONCHUAX HIH NpH 00paboTke OOBACHUTD HX
HEeBO3MOXHO. ECIH NOMBITaTECS NPHUIHMCaTe CWIbHBIE OTKIOHEHHMS OT JIMHEHHBIX ¢opmyn
BJIMAHHIO TPETHETrO TeJIa, HAXOAAIMErocs Ha 3KCLEHTPHIHOH OpOUTe BOKPYT ABOIHOMN CHCTEMBI,
TO HaOMOACHHMA MpPHAYT B IPOTHBOPECYHE APYr ¢ ApyroM. IlowrH mna Kaxmoil CHIBHO
YKJIORAIOMENCS TOYKH HMEIOTCA COCEHHEe IO BpeMeHW, Oonee HaJeXHbIE OINpeeeHUd
MoMeHTa MHHHMMYMa. Cpelld NOCTOBEPHBIX HaG/IOACHWi, 11 KOTOPBIX AOCTYIHBI HMCXOIHBIE
IaHHble, HUKAKHX CHWILHBIX OTKIOHeHMI He Habimomaercd. TakMx HafeXXHO OMpEeAENCHHBIX
MOMEHTOB OKa3anoch Bcero 36. Herounocts Mx Mama — oxono 0%.00020 mus BropuuHsx m
0°.00014 mnst rnaBEbX MuHMMYMOB. Teneps CTaN SceH NOPSIOK BEMUMHEL HA YPOBHE KOTOPO
ClleayeT BECTH INOWCK MMEPHOAWMYECKHX YIJIOHEHMil. B MoOHCK OBUIH BKIIOYEHBI HEKOTOPBIE
MOMEHTHI, JJIs KOTOPbIX HCXOAHBIX JAHHBIX HalTH He yaanoch. Ji1 3TOro Mbl BHHMATEBHO
MPOCMOTPESTH BCE NCPBOMCTOMHMKH H IOYTH IUIA KaXIOro HaG/moneHHA, JOCTOBEPHOCTB
KOTOpOro CTaBWIAch IMOJ COMHEHHE, OKa3aJoCh BO3MOXHBIM HaliTH OGBACHEHWEe ommMGKaMm.
Hanpumep, aBTOpHI YKa3bIBAIH Ha 00Iee KOMMYECTBO TOUCK, NOJMYICHHBIX B MUHUMYMe. Ecim
HX okasbBaioch MeHee 30 (Hanpumep, I6epcbeprep u ap., 1978), To AaHHBI MOMEHT, CKOpee
BCEro, IUIOX0 COBMAAaJl C NPEeABBMUCICHHBIM Ha OCHOBAaHUM 3deMepunbl. ViHorna aBTopsl camu
NMPUBOAWIM CBOM OMMOKH ¢ OOBACHEHHEM TIpHYMH IUIOXOro HabmoaeHus -
HEyIOBJIeTBOpHTeNbHbIE noroaHble ycnoBua (JIacm m Poxc, 1994), Takoii MOMEHT TOXe
oTOpachiBaJICA, XOTA OH H XOpOmO JIOKWICA Ha 3dpemepuny. Ho npu HameM mnomncke oH
BCE€ PaBHO NOJDKEH ObUI YMEHBIIMTh KOHTPACT OXHAaeMO# KapTWHBI, TaK KaK CiIy4aifHoe

COBMaZeHHe ¢ JIMHeitHOl popMyIioif MemaeT npu noxcke HeGOJBIIMX HENMMHEHOCTE, Bepb
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omuOKa MOMEHTa OcTaeTci BBICOKOH., TakuM oOpa3oM, ynasioch HaiTH OOBACHEHHA MHOTHM
ommOKaM, yXOaimuM 3a 5 ¢ B Tabmuuax 4.5, 4.6. Bce 3TH MOMEHTHI IpH JaibHelmeM aHaIH3e
HE HCTIoNIb30BaHCch. HekoTOPhIM MoaTBepKIeHHEM 0G0CHOBAaHHOCTH HAMIEro 0TGOpa MOCITY KM
momeHT JD 2450238.4879, orGpomeHHbIi HaMH, a NMOTOM HE3aBUCHUMO YTOYHEHHBIM CaMUMH
aBTOpaMH H Y)XX€ C HOBBIM YTOYHEHHbIM 3HayeHueM JD 2450238.4929 npuHATHIA HaMH K
IJanpHelimeMy paccMoTpeHMio. Bcero Gpuio otoGpaHo 36 MoMeHTOB — 20 rnaBHeIX M 16
BTOpHUHBIX. OHH BBUIENECHB 3HAUKOM “+” B TpeTheM crosbue TaGmun 4.5, 4.6. FiMeHHO 3TH
MOMEHTBl MBI CuMTaeM (OTOINEKTPHIECKHM MATEPHATIOM, IPHTOAHBIM IUIA BCECTOPOHHETO
aHaymm3a. Jia Hammx uccnenonamaﬁ Heo0X0aMMBI OPHTHHAJIbHBIE HaGIIOEHHA, B TO BpeMA KaK
NPHUBOAMMBIE OONBIIHHCTBOM aBTOPOB OTHAENbHBEIE MOMEHTHI MHHUMYMOB 6Jiecka, ocoGeHHO Ge3
yKasaHHA OIHOKH, ciocoba ero onpeneeHHA, KOJIHIECTBAa TOYEK, YCIOBHIT HAOONeHH I, HeCYT
Mano o0beKTHBHOH HMHpOpMaluMH, a caMoe IaBHOe, 3Ta HMH$poOpMalHa yXe BTOPHUHA, T.K.
TIpomUIa HEKOTOpYIO Mporeaypy o6paborku. Ecnm ydectp, 9T0 MHOrHe KpHBBIe Olecka Aae
pa3lieNleHHbIX 3aTMEHHBIX CHCTEM B MHHMMYMaX ACHMMETPWYHEBI, TO CHTYalHA CTaHOBHTCH
npocTo Ge3HameKHOH, H AaKe XOpOoIIHe HaGMONCHHA HalOT NMPH HEBEpHOH Npouexype X
o0paboTku HeBepHble MOMEHTBI, cM. JD 2440363.528 — Barructuau u ap. (1974). Hanpumep,
OYCHb IUIOXOE€ COOTBETCTBHE Ha0Gmomaercs y MOMEHTOB MHHHMMYMOB, IOJYY€HHBIX
armpokcuManmeil KpuBoi 6recka B MHHMMyMe mapaGosioif, Ho OnpeAeneHHIO CHMMETPHIHOM
KPHBOM.

Ocraro4Hbie yiJIOHEHHS H3 4-r0 cTonbua Tabaun 4.5, 4.6 GbUTM NOABEPTHYTHI aHATIU3Y
Ha NEpPHOJWYHOCTh C IMOMOLIBI0 KOMINBIOTEPHBIX INPOrpaMM, PEATH3YIOIHX TPaJUIHOHHEIE
MeTOIBI MOHCKA TEepHONOB TNepeMeHHbIX 3Be3n — IOpkeBwda, Jlagpnepa—Kunmana, Jlumunra,
anroputMa cKombsmero cpeasero. Ilouck Bencs B uHTepBanie mepuoxoB 10 — 5400 cyTok.
BBHIY MATOCTH BO3MOXHOTO 3 (eKTa (CpaBHHTe OMMGKH ompeeNeHns MUEEMYMOB — 09.0002
H MaKCHMAaJIbHBIE OTKJIIOHEHHA HaO/IOZAacMBIX TOYECK OT CPEAHEro 3Ha4YeHHd — 0".0010), 6511
moiydeH HaGop HepHOAOB, MMEIOIIMX HEe CJIMIIKOM BBICOKYIO 3HaUYHMOCTh. Bce oM OpumH
MPOCMOTPEHBI HA 9KpaHe KOMITBIOTEpa Ha IpeMET MOKCKA MPOTHBOPEYHii H CHCTEMAaTHUYECKHX
YKJIOHEHHIH, CBA3aHHBIX ¢ pacnpeAe]eHHEM TodeK nmo ¢asaM. HanbGonee HenpoTHBOpEeUHMBHIMH
OKa3ajHch nepuons Py = 5619 1 P, = 10204 IlosyseHO orpaHH4YeHHEe HA AMILUTHTYAY CBETOBOTO
ypasterna A(O-C) < 09,0002 = 17 cek. ITonpo6yeM clenaTh OLEHKY NapamMeTpoB TPEThEro
Tena, caurad nepuod 561 nenp peanmbHbM. Torma npu nanHoif ammmryne O-C, cumras
IUIOCKOCTh OPOHUTBI TPETHETO TeJla COBMAAIOINEH ¢ IUIOCKOCTBIO OpOMTHI NBOMHOM, ONpeneIuM
u3 Tpetbero 3axoHa Kernepa (cM. Xammymwmna, 1987) maccy cmyrHuka M; = 0.12M,,. Ecnﬁ

B3aTh nepuon 1020 cyrok, To M3 = 0.07 . YckopeHne BpalieHHs JTHHUM ancHi NOJA BIMAHHEM
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TaKoro Teja He cymecTBeHHO: @3 < 0.001rpay/ron. Jipyroe neno, ecimu op6uTa TpeTsero Tena
COCTaBJISET CYMIECTBEHHBIA YTojl ¢ IUIOCKOCTBIO OpOMTHI ABOiHO# cucTeMsl. Teopermdecku
BO3MOXHO MO06paTh TaKyro OPGHTY TPETHEro TeNa, YTO BBI3BAHHbBIE HM NepTYpGalu opouUThHI
JABOIHOM CHCTeMbl Ha [AHHOM OTpe3Ke BPEMEHH COBMaAyT ¢ HabmonaeMoil KapTHHOM.
IMoppoGubie Beramcienus Wi cucremMsl DI Her Geum omyGnukoBaHbl XaiMy/UIMHEIM H Jp.
(1991).

Hanee MBI NpOBETH HCMBLITAHHA HA MPHCYTCTBHE B CHCTEME TPETHETO CBETa. 3a OCHOBY
6bumH B3ATHI HabmoneHHA B GuwibTpe V, xak HauGonee MHOTOYMCIEHHbIE H TOYHbE. KpuBas
6necka pemanach ¢ 3a1aHHBIMH K03(GdHLHEHTaAMH IOTEMHEHHS K Kpalo, IPHUBOJHMbBIMH B IIATOM
cronbue Tabnuusi 4.2 1 NpH CBOGOIHOM BapLHPOBAHHH OCTABIIMXCA CeMH mapamertpos. Ilpu
Ka)KIOM MOHCKE PeeHHA NMPHHHMAJIOCh, MTO B CHCTEME NMPHUCYTCTBYET (PHMKCHPOBaHHas IOJIA
TpeThero cBeta. Beero momydeHo oxono 30 pemeHuii mpH pasHBIX AOMAX TPETHErO CBETA.
PesymbTar HMccnenoBaHMs mokasaH Ha puc.44 B Buae TrpadHKa 3aBHCHMOCTH
CPEIHEKBAAPATHYHOTO YKJIOHCHHA, Oo.Cc, OT IOJMM TPEThero cBera B Oniecke cuctemsl, L.
Ycnosue HOPMHPOBKH OCTaBaioch oOsriHbM: Ly + Ly + L3 =1. U3 rpadpuxa BuaHO, uro no
3Hadenuda L3 =0.03 BenumHa oo.c mpakTHdeckm He MeHserci. To ecTp, Tak e Kak H B
uccienosaiuu MapremHoBa ¥ Xamuymmina (1980), MoxHO Gbuto GBI cUMTaTh, YTO BKJIAN
TpeThero CBeTa, €CiM Takoi BooOmme HMeercs, cocTaBiseT MeHee 3% oT obmero Grecka
cucreMsl. Ho ecrmm MBI mpocneauM 3a NOBEACHHEM OTHOMICHMA Iy/Ti, TO YBHOMM, 9TO 3Ta
BEJIMYMHA MOHOTOHHO PacTeT C YBEJHYECHHEM JOJH TpeThero csera B cHcteMe. Ilpu 3ToM
TJIABHBIH KOMITOHEHT MPOJOJDKAET OCTABATLCA INIABHBEIM, OTHOMIEHHE MIOBEPXHOCTHBIX APKOCTEl
OCTaeTcd MPAKTHYECKH NOCTOSHHBIM, 6mH3kuM k J»/J; = 0.810, moatoMy pacTeT OTHOCHTeNLHAA
CBETHMOCTb  BTOPHYHOM KOMNOHeHThl. ImyOMHBI JXe MHHMMYMOB ofecrnieduMBalOTCA
YMEHbLIIEHHEM HAKIOHEHMSA OpPOMTHI K Jydy 3peHHA. B a3Tolf cHTyauuum KaptuHa ocTaeTcd
BHeIIIHe HENPOTHBOPEYHBOMH, NOCTOAHHO COXpaHAeTcsa pa3HOCTh (B-V), 6im3Kkas K HaGmomaeMoit
(0.023™). C 3BOMOLHOHHOM TOUKH 3peHHs TPYAHO O6BACHHTD, IoueMy Goslee MaccHBHas, Gonee
ApKad H, COOTBETCTBCHHO, HMelomas Oojice BBICOKYIO TEMIIEpATYpy 3Be3lla OKa3bIBaeTCA
MeHbIme mo pasMepaM. IlpuHuMas B ydeT 3T0 OOGCTOATENBCTBO, NMPHUMEM 3a BEPXHIOK
JOMYCTAMYIO TPaHHLY TPETBEro CBETa B CHCTEME MOMEHT PaBEHCTBA pPa3sMEpOB 3BE3d. JTO
Hactynut npu L; = 0.011. Ha rpaduke, npeacrasneHHoM Ha puc.4.4 3T0 MONOXKEHHE OTMEYEHO
CTpEIIKOH.

Hame wccnenoBaHue CyINECTBEHHO CyXaeT o0IacTh NOIYCTHMBIX OpOMT, IepeBOAsd
THIOTETHYECKOE TPEThE TEJIO IOYTH B KAPTHHHYIO IUIOCKOCTh. JIMIIL B 3TOM CiTydae MOXKHO

nono0paTh MacCy TPEThEro Teya, AOCTATOUHYIO I OOBACHEHHS aHOMaMii B HabiomaeMoit
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CKOPOCTH JBYDKCHUA THHUH aTiCH.

Takum o6paszom, npobiemMa ocTaeTCs HepemieHHOH, TpeTse Telo He oGHapykeHo. Eciu
HEBUIMMBIH CITyTHHK BCE-TaKM CYINECTBYeT, TO €ro OpOHTa [AODKHA JIeKaThb ONH3KO K
KapTHHHOM IUIOCKOCTH, YTO MAJIOBEpOATHO. B TO ke camMoe BpemMsA IOKa oOcTaercd H
BO3MOXHOCTh Ui OOBACHEHHA aHOMaIMii aNCHAANIBPHOrO aBHxXeHMs B cucteme DIHer ¢
noMompio rumoress llakypsr (1985) o HakioHe oceif BpallleHHS KOMIIOHEHT K OpGHTAILHOMY
moMmeHTy. HaGironaeMoe oceBoe BpallleHHe KOMIOHEHT H MOJIOAOCTH CHCTEMBI AOIYCKAOT
OTCYTCTBHE CHHXPOHH3Ma BO BpAIlleHHH KOMIIOHGHT NBOHHOM cHcTeMbl. B mone3y stoif
TUTIOTe3Bl NMPHUBOJAT apryMeHTHl Paiisenbeprep m Iaiinsn (1989). Ho naGmonmeHrus oceBoro
BpallleHusd KOMIIOHEHT JaHHOH 3Be3/Ibl IOKA HE NMPOBOMWIMCE B AOCTATOYHOM OGBeMe. OueHb
obemaromumu GsutH 661 HabmoaeHus npoduiell CNIEeKTPATBHBIX IMHUH B MOMEHT HPOXOXKAESHHUA
CITyTHHKA IO JUCKY IMaBHOH 3Be3/bl. [Toka MBI JIMITE MOKEM MONBITATECA OLICHHTD BO3MOMKHYIO
NPELECCHIO OPOHMTHI XBOMHON CHCTEMBI NMOX BIMAHHEM OCEBOTO BpameHus KOMMOHEHT. g
3TOro Mkl NOAPOOHO MCCIIeNOBaNM IITyOUHBI MUHMMYMOB. TobKO HamM HaGmoneHHS U JaHHEIE
Mapremosa 1 Xamny/umHa (1980) npeaocTasnaioT nono6Hyio Bo3MoxHOCTh. Cemertok (1968)
IIPaKTHYECKH He NMPUBOANT HaGmoaeHuil BHe 3aTMEHHI1, OCTalIbHbIE aBTOPHI TOXE HE OTKPHIBAIOT
¢BOH HabmoneHui. B pesymbrare, pacnpemenuB uMeromuecs HabOJEHHS IO TOZaM, MBI
NOJYHNH TrpadMK 3aBHCHMOCTH IyOMHBI MMHMMYMOB OT BPEMEHH, NpEeICTABJICHHBIA Ha
puc.4.5. Ha rpadux HaneceHsl Takke Habmonenus Japrioma u ap. (2001) B nydax B; aBTOpH!
NPHBOAAT TJIyOHHLI MHHHMYMOB, IONTy9€HHbIE HMH M3 COGCTBEHHbIX Habmonenmii. K
COJKaJICHHIO, BepoATHas ommbka onpeneneHus riy6unn MuauMymoB Jlapsiomem u ap. (2001)
Ype3MepHO BEJIMKa, XOTA o0las TEHACHIMA YMCHBIICHHS ITyGHHBI MMHUMYMOB COXpaHeHa. 13
pemeHuii KpHBHIX O6necka MeToloM MH(PEepeHLMANBHBIX MOMPABOK NOMYYHM, YTO JUIA

00BACHEHHA MOJOOHOrO M3MEHEHHMA B I'JI}’GPIHaX MHHHMYMOB HeoOXoauMo NPHHATH CKOPOCTh

H3MEHEHHA YTJIa HaKIOHA OPOHTHI XBONHON CHCTEMEI K Jydy 3peHHA % ~ 0.01rpan/rox. Ota

Be/IMYMHA BBINIE TOH, 9T0 NMpUBOAMTCA B pabore PatizenGeprepa m Iaitnsna (1989), xots u
COBMajacT ¢ MpeacKashiBaeMo MMM ofmieii TeHAeHIMell K yMeHbmeHmo i. B cBoeil paGote
PatizenGeprep u Iaitnan (1989) nmepeoneHuBaloT, Ha Hall B3MIAMA, TOYHOCTh ONpPEAEIICHHSA i U3
¢doToanekTpudecKHX KpHBBIX Onecka. Cnemyer, Bce-TakH, IepeONpPENE/ATh OIHHAKOBBIM
criocoGoM mnapamerpsl ¢oTOMETpHYECKOH OpOMTEL, a 3aTeM BapbHPOBaTh TOT HapaMerp,
HM3MEHEHHE KOTOpOro Mhl o)kHIaeM. VIMEHHO Tak MbI M NOCTyIIaeM NpPH TMOHKCKE aNCHIAILHOTO

nBioKeHud. OmmMOKH NOTydaeMBIX Ha CErONHAMIHMI JeHb KPHBBIX 6Necka He MO3BOJIAIOT HaM
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Puc. 4.5. T'ny6uns1 MunuMyMoB 3aTMeHHOI# cucteMsl DI Her B nonocax Bu V'B
3aBHCHMOCTH OT 3MoxH Habymonenuii. Jlannsie Jlapsioma u ap. (2001)

s GHUIbTpa ¥ HMEIOT Ipe3MepHYIO OIMMOKY H He MOKa3aHBbI.
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OIpeNeNATh HaK/IoOHeHue i ¢ TpeGyeMoli /UId aHaM3a TOYIHOCTBIO. MBbi MOXeM JTHIIb FOBOPHTSH O
TEHACHIMAX B H3MEHEHHMAX TOr0 HMJIH HWHOTO MNapaMerpa, CUMTas e€ro OTBETCTBEHHBIM 3a
Ha0onaeMble U3MEHEHUs B KpuBoi Gnecka. K coxaneHmo, Ha riryOHHBI MMHHEMYMOB BIIHSET
3aMeTHbIM O0pa3soM M M3MEHEHHME 3KCHEHTPUCHTETa OpGUTBI, W BHIGOp KoddduuUMeHTa
MoTeMHeHUs K Kpaw. Otaemuts 3¢dexThl APYr OT ApYyra CIOXHO, €CJIH BOOGINE BO3MOXKHO.
Wtak, noaydeHHble HAMM JaHHBIE HE IIO3BOJIIOT OKOHYATENFHO pEeImMTh HpoGieMy
3ameyIeHHOro ancuaanbHoro BpameHud B DI Her. Ho, Bce xe, oHn cyxaor o6nacts op6HT
TUIIOTETHYECKOTO TpeThero Teia (Xamuyiunue H ap., 1991), He HakIagpIBas JOMOIHHUTEIBHBIX
OrpaHHYeHMi Ha MoJenb, npemioxeHHyio Illakypoit (1985). OGHapyxeHHble HeGobInme
M3MeHeHUA Oliecka BHE 3aTMEHHH NOAHMMAIOT BAXHBIA M 0 CHX MOpP MOETANHHO HE
pa3paGoTaHHEI BONPOC O BO3MOXHOCTH AUCCHIIALMH YITIOBOTO MOMEHTAa CHCTEMBI BCIICACTBHE
HHAYUMPOBAHHBIX KoneGaHWil 3Be3sl, IBIKYIIMXCA 10 CHJIBHO BBITAHYTBIM oOpGHTaM
(ITananousoy u Ilpuarn, 1980; CaBonmim u IMTananousoy, 1983). B gacTHocTH, Heo6X0oMMEI
noapoGHsIe pacueTsl H3MEHEHHMIt GliecKa 3BE3NX NOX BIHAHHEM TakuX KoneGanuit. Jina pemenus

mpoGiieMbl HEOOXOMMMBI BCECTOPOHHHE NaNIbHENIINE HA6MONCHHA.
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I'naBa V. Jaekrpodoromerpusn YHHKAJbHOH 3aTMeHHOH 3Be3/bI
V541 JleGeas ¢ meibi0 YyTOUHEHHSI MapaMeTpPoOB ANCHAAJBLHOrO

JBHKEHHHA

§5.1. Hcropus ucclieoBaHUS CHCTEMBL.

3arMeHHas nBoifHad 3Be3na V541 Cyg (= BD +30°3704; B9.5 V+B9.5V, V= 10.35",
B-¥V= 0.035") aBnseTcs pasfeNeHHON NBOMHONM CO 3HATMTENLHEIM SKCHEHTPHCHTETOM (€ =
0.479) u GonmbumiM op6uTaTLHEIM mepHogoM P = 15.34%, Ee yHuKkamsHOCTS 3akmodaeTca B TOM,
4TO ABE MACHTHYHLIC 3B€31bl OOPAmMAIOTCA BOKPYT 00Imero HeHTpa Mace 10 CHJIBHO BBITAHYTOM
opOuTe ¢ yriIoM HaKJIOHA K JTydy 3peHHA, PaKTHIeCKH paBHbM 90°,

IlepemennocTs 3Be3e! o6Hapyxwn Kymukosckuit (1948), oH Takke nmepssIM IHoKa3al,
9T0 opbuTa 3Be3bl AODKHA 6bITh dkcueHTpHaHON (KymikoBckuit, 1953). ®dororpaduueckue
HabmoneHus cucTeMsl 6501H nomydeHs1 Kapnosmdaem (1961) m Baxmanrom (1961). MakKacku u
Ceiigepr (1950) onpememuin creKTpaIbHBI THI 3BE3bI BHE 3aTMeHMH kak A0. XamuyumH
(1985) mepBriM nomyauwn (oTOINNEKTPHIECKYIO KpHBYIO Giiecka 3Be3qsl W penmui ee. Ha
OCHOBaHMH CBOHMX COOCTBEHHBIX HabirozeHmit H Qortorpadudeckux HaGmonenmit Kaprnosuua
(1961), Xanmuynmn (1985) oreHMN CKOPOCTh aNCHIANBHOTO BPAIUEHUS B CHCTEME @ o3, = 0.90
+ 0.13 rpan/100s5ieT; 310 3HaUeHHe GIM3KO K TEOPETHYECKH OXMAAEMON CKOPOCTH BpAINECHHA
@ pheo= 0.89 rpar/100mer (JIacu, 1998). Ilpn 3TOM OCHOBHas AO/A B ANCHAAIBLHOM BPAaIIEHHH
(83%) npHHAUIEKHUT PENATHBUCTCKOMY 3DDEKTY (@ red/ @ class=5.7 ). B nocnexyromme romsr
ObUTH NONMYYEHBI JOTONHMTENbHEIE (OoTOINIEKTpHYIECKHE HAOMOACHNI MOMEHTOB MHHHMYMOB
(Jlaitie u nxp., 1989; Nurensm, 1992,1995,1996; Arepep, 1994; JIacu u ®oxkc, 1994; Bombd,
1995; Taitwsn u ap., 1996). HeoxupanHo apTopsl mocnenHux HaGmopenuii (Bomed, 1995;
Tafinan B ap., 1996) cTamm onpenenaTh U3 cBoux HabmoxeHMi U Gonee paHHMX HaGmoneHMil
Xammywmaa (1985) Bce MeHbInmMe 3Ha4eHHS CKOPOCTH BpAIlCHMS JIMHHM AaliCHA, BILIOTH
DO @ s = 0.52 rpan/100ner. Co3panocs BredaTiieHHe, 9YTO Hapsxy C MABYMS XOpOIMIO
HCCIIE/IOBAHHBIMHM CHCTeMaMH, TakuMH Kak AS Cam (Xammymwnm r Ko3ssipesa, 1983) u DI Her
(MaptemHoB 1 Xammy/uiuH, 1980), neMOHCTpHpPYIOIMMHE 3aMeJIEHHOE allCHAATEHOE BpalleHHe,
HafifieHa eme oxHa noxoGHas cucrema. JIach (1998) omyGmikoBa KPHBYIO JIyYeBBIX CKOPOCTEH,
pelueHHe KOTOpPO#l NORTBEpAMIO aGCOMOTHBIE 3JIEMEHTHI, HalineHHble XamuymwmHsmM (1985)

NOJTYSMIIHPHYCCKHM METOAOM. Bruio H3MEPEHO H 0CEBOE BpallleHHE B CHCTEME, B pe3yJbTaTe
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9€ro CTaio SICHO, YT0 CHCTEMA NMPaKTHIECKH CHHXPOHH30BaHa B nepuactpe. Tak kak HHTepBan
¢boToanexTpHIeCKNX HabMOACHHMI COCTABILLT JIMIID OKOJIO 15 JieT, M He Bce HaGmoneHus Ghum
XOpOIIET0 Ka4ecTBa, HaMH ObUIM NpeanpuUHATHL (OTOIJIEKTPHYECKME HaGMOmeHus it

BBIACHEHUS ITPHYNH 06Hapyxmnmerocx NPpOTHBOpEYHA.

§5.2. Hosble doTodnekTpHIecKHe HA0MIOAeHH H MOCTPOEHHE CBOAHOI KpHBoii Giecka.

Hoebie HaGmonenus 6sud npeanpunatsl B 1998 romy Ha 70-cM  pediextope
Mockosckoit o6cepsaropun FAUIIIL i 60-cM pednexrope B Kpbmvckoit na6opatopuu TAUIIL
Mu1 ucnoms3oBamu UBV ¢oTomeTp KOHCTPYKLMH aBTOpa, PpoToymHoxuTens EMI 9789. 3anuce
JaHHBIX B KOMIBIOTEP OCYMIECTBIAIACHh MO MporpaMMamM, paspaGoraHHbM B.I'.KopHHIOBBEIM.
Ha6monenus nposomutuck B monoce V. Beero 3a 5 HaGmoZaTe bHBIX HOYell GBUIO NMOMy4eHO
589 HMHIMBHRYanbHBIX H3MepeHHil 3Be3abl ¢ 3Kcrosumment 30 cexkynn. OcHOBHOM 3Be3moii
cpaBHenus ciyxkwia GSC 2656.4241 (V=10.0", A2V), koHTpombHO#i 3Be3moii Gbula
GSC 2656.1627 (V'=9.6", FOV), BenndMHsI KOTOphIX 6bUIM oOnpeneseHEl NPHUBA3KOH K
cranpaptHo#i 3Be3ge HD 173880. Bropuunsrii MHHUMYM BBHIY €ro OTHOCHTENHHO HeGONbImoit
nponosmiuTensHocTH (DII=0°.0165 = 6 9acoB 5 MHHYT), yAaJIOCh NPOMHCATh HETPEPHIBHO, a
rnapupii MuHMMYM (DI=0°.0480= 17 yacoB 40 MuHYT) NONyYeH pPEKOHCTPYKUMeH MO
HaGmozeHnsM B TpH pasHble Houd. Hamm nabmonenus B KpbiMy HMEIOT 3HAYMTEBHO JIydIyIo
TOYHOCTh, 4eM B MockBe: Oxpum = 0.006™ < Omocksa = 0.015". ToumocTs HaGmomeHwmii
Xamnymwmnza (1985) cocrasnana 6= 0.009™, ITosromy Hamu HaGmonmenns B Mockse 6hUmH
yCpeIaHeHBI 110 2—-3 TOUKH C TeM, 9ToObI B pe3y/IbTaTe Bce HabmonaTebHble TOUKH 061anany 6ol

IpUMEpPHO OXMHaKOBbIM BecoM. KpuBas Giiecka no HabmoneHusIM aBTopa NpHBEAEeHa Ha puc.S.1.

§5.3. Onpenenenne (OTOMETPHIECKHX 3JICMEHTOB H (HIHYECKHX XapaKTEPHCTHK
V541 Jlebens.

Msl  BOCHONB30BAIMCH ONMYOIMKOBaHHBIMH JaHHbIMH XammywmsHa (1985) mma
IofTy4eHHs cpeaHed kpupoil O6necka B nosoce V. HaGmoneHua Apyrux aBTOpOB, BO-NEPBBIX,
MaJIO9HCIICHHB], & BO-BTOPBIX, HEIOCTYTIHEIL. Y CTpaHUB HeGOIBINOE pa3iMdKie BO BHE3aTMEHHOM
6necke 3Be3/Ibl, MPOMCTEKAIOMIEM H3-33 HEGOJIBIIOrO pasmuiui (OTOMETPHYECKHX CHCTEM, MBI

MONYdHIIH CBOAHYI0O KpHMBYIO OjeCKa, mnpeicTaBlleHHyl0 Ha puc.5.2. B T1abmmue 5.1
IIPEACTaB/ICHBI Pe3y/bTaTH pemieHu Habmoaenuii Xamywmna (1985) u asropa.
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Ta6mua 5.1 PesymsTaTel poToMeTpHIecKUX pelneHuii HaGmoAeHHI pa3HbIX aBTOPOB.

Habmonenns | Habmopnenus Csoanas kpuBas
Habmonenus u |{CBomHas kpuBas
W pemeHde | XanuyJulMHa, 61ecka, pemmeHue)
ITapamertp pemeHue  6iecka, peIeHHe
XamuysuiuHa | pemiedue Jlacu aBTOpA,
aBTOpa aBTopa, L3=0.0
(1985) (1998) L;=0.0115
1 2 3 4 5 6
o] 0.0441(4) 0.0440(4) 0.0428(12) 0.0437(2) 0.0436(2)
rn 0.0425(4) 0.0419(4) 0.0439(11) 0.0421(2) 0.0426(2)
i
89.86(4) 89.88(3) 89.881(2) 89.880(1) 89.921(1)
rpajxycsl
e 0.474(4) 0.479(4) 0.449(7) 0.469(3) 0.467(2)
@1,
: 262.71(10) 262.82(11) 262.182(3) 262.610(1) 262.585(1)
rpamycel
Ly 0.518(3) 0.520(22) 0.494(24) 0.518(3) 0.5045(29)
L, 0.482 0.480 0.506 0.482 0.4840
u 0.31(10) 0.32(7) 0.51(9) 0.33(7) 0.41
u 0.38(13) 0.32(7) 0.40(13) 0.33(9) 041
APYAR 1.002(16) 1.018(15) 0.974(20) 1.003(12) 1.004(9)
n+n 0.0866(6) 0.0859(6) 0.0867(16) 0.0858(3) 0.0862(3)
Co—c 0.0082™ 0.01186™ 0.01128™ 0.01506™ 0.01499™
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BumHo, 910 Bce pemeHHA O4YeHb OMM3KH Apyr K Apyry. Passe 4ro M3 HaGmonmeHwmii,
TIONTy9eHHBIX B NaHHOH paboTe, MOMY4aeTCs PEIICHHE ¢ OOPAaTHBIM COOTHOINEHHEM PaJHyCOB
KoMnoHeHT. Ilomy4aercs, 4YTO B ITaBHOM MHHHMYMe 3aTMeBaeTca Oosiee cnalbiii U MEHBIIHIA TO
pa3mepaM KommoHeHT. OmMOKH NapaMeTpoB HaHHOTO peleHHA Bbllie M KO3QQUIMEHTHI
NOTEMHEHHS K Kpal OTIMYAlOTCA Gonbile, 9eM 3TO ClEAYeT M3 PasjMuMi CHEKTPATHHEIX
KJIACCOB H TEMIIEpaTyp KOMIIOHEHT (OHM NOYTH HAEHTHYHHI). BO3MOXHO, B Hammx
Ha0ONEeHHAX HE COBCEM TOYHO OINpelelieH BHe3aTMEHHbI ypoBeHb Giiecka cucteMel, OnHa 13
3Be3/l CPaBHEHHs, NOXO0XE, NIEPEMEHHA C aMIUIMTYA0l MeHee 0.015™. IToaroMy o6bemuHeHHe
HaGmonenuii XamnyrmHa (1985) 1 HamMX ONpaBAaHO ¢ TOYKH 3PeHHA YMEHBIIEHHS BIMSHHA
MHKpPONIEPEMEHHOCTH 3B€37] CpaBHeHHA. MIHTepecHO, 9T0 KO3 (HIMEHTH IOTEeMHEHHA K Kparo
OTpeNIe/IOTCA U3 ABYX KPHBBIX 671eCKa BIIOJIHE YBEPEHHO, MPpHYEM K03 HIMEHTHI IOTEMHEHMA
H3 peIIcHHA Hamel KpHBO# Onecka Omke K TeOpeTHUECKHM 3HadeHMAM: U;=u;=0.41 mo
naHHeM Pyb6amesckoro (1989), Vaiina m Pyuunckoro (1985), cM. 4-# cronben Tabimim 5.1,
TeM He MeHee, CleqyeT OTAATh NpENOYTEHHE JAHHBIM, NOJYYCHHBIM H3 PEIICHHA CBOIHOM
KpuBoii 6rnecka. B 3ToM cMmbicie paHHBIE IO KO3ddHIMEHTaM NMOTeMHEHHA K Kpal BeckMa
HHTEPECHDBI, XOTA 1A IMPOBEPKH CNeA0Baio Gbl MONYIMTH eme OAHY (OTO3NEKTPHYECKYIO
KpuBy1o 6Jecka.

CpomHas kpuBad 6y1ecka CBUACTENBCTBYET O 3HAYMMOM BKJIaZie TPETHETO Tella — MOpAIKa
1%. Ilpu nomncke Bcex MapaMeTpPOB CHCTEMBI ONITHMAIBHBIM OKA3BIBAIOCHh 3HadyeHHe Li = 0.007
mpu w1 = 0.415 u w= 0.353. OcranbHble mapamMeTpsl CHCTEMBI OCTABAIHCH OIM3KMMH K
3HaveHuaM Hu3 5 cronbua Tabmmimsr 5.1. 3TH K03 PHIMEHTH MOTEMHEHHs K KpalO ropasio
6moKe TeopeTH4ecKHM 3Ha4deHMAM. [lo3ToMy MBI NPHHSIM HX PaBHEIMH TEOPETHUECKHM
(u1=u;=0.41) ¥ MOBTOPHO OMpENENWIH BKJAX TPETRETO CBeTa. BHUIO MOJydeHO pelmeHwme,
npuBeficHHoe B 6 cronbue Tabmuuel 5.1. 3HauMMBbLE BKIAX TpeThero ceera B oOuIHil 6ieck
CHCTEMBI BOBCE HE CBHUIICTENBLCTBYET O HAIMYHMH TPETHEro Tena B cucreMe. IlpocMoTp Karanora
GSC He BHIBIUI IPHCYTCTBHS 3Be3/I5I NONIA Apde 16™ Ha paccTosHUM MeHee 20 YITIOBBIX CEKYHN
OT nepeMeHHOH (pasmep AuadparMel B HAIIMX HAaOMOIEHMAX H B Hab/mozeHUAX XaHy/UIHHa,
1985 ne mpespmman 40 cexynn). Ho, BO3MOXHO, B mojie NPHCYTCTBYIOT HECKONBKO Golnee
cnalbIxX 3Be3M, BCe-TaKH 3Be3[la HAXOAMTCA B IWIockocTH Miednoro ITyTH 4 B ee HanmpaBieHHH
Habmozmaercs, cyas no gaHHeIM dotomerpun JIacH (1992), okHo mpospaurHoctn. Tpetuii cser
MOT TaK)Ke BO3HHMKHYTh OT HETIPaBHJIBHOTO yvueTa Giiecka BHe 3aTMEHHIi, HANpUMep BCNEACTBHE
MAaJIOAMIUTHTYAHOM TNEPEMEHHOCTH 3Be3nbl cpaBHeHMA. Haubonee o0OycnoBieHHBIM Ham

MpEACTaBIACTCA pelleHHE CBOOHOM KpHMBOH Oilecka C© TeOpeTHYECKH 3aJaHHBIMH
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KoddbduumenTaMu mOTEMHEHMS K Kpalo M HEHYNEBBIM TPETBMM CBETOM. JTO peilcHHE
MpUBENEHO B 6-M cTonbie Tabmuup! 5.1,

Jlis onpeneneHus aGCOMOTHBIX NMApamMeTpOB CHCTEMBI MBI MOXXEM BOCIOJIB30BATHCA
UBYV ¢doromerpueit Xamuyuinaa (1985) u JIacu (1992), kpuBoit syyeBsix ckopocteit JIacu
(1998). Nannsie UBV poromeTpuu npuBeaeHs! B Tabnuue 5.2.

Tabmmua 5.2. UBV n3Mepenua 3e3nsl V541 Cyg no JaHHBIM pa3sHBEIX aBTOPOB.
HD 173880 — crannapr.

3pe3na U B V U-B B-V (B-Vy| Cn Epy
HD173880 4.56(2) 4.48(1) | 4.35(1)| 0.08(2) | 0.13(1) | 0.13 |ASII| 0.0
V541 Cyg,
10.26(3) | 10.40(2) |10.32(2)| -0.14(4) | 0.08(3) |-0.088 |B8.4V |0.17(10)
Xamaymmms (1985)
V541 Cyg, JIacn
(1992) 10.370(8)| 10.385(7) {10.350(8 | -0.015(4)| 0.035(7) |-0.033 [B9.5 V [0.068(9)
Min I, Xamuymnus
1.090(13 | 11.095(12)|11.064(9 | -0.005(6) | 0.031(8) |-0.027 |B9.8 V |0.058(9)
(1985), JIacu (1992)
Min II, Xam1yrumH
1.070(13 | 11.085(12)|11.063(9 | -0.015(6) | 0.022(8) |-0.030 |B9.8 V (0.052(9)

(1985), JIacn (1992)

IIBeTa norepu cBeta

I{Beta morepn cBeTa

Min1 11.156 11.182 | 11.143 | -0.026 | 0.039 |-0.037 (B9.4V| 0.076

11.178 11193 | 11.144 | -0.015 | 0.049 -0.036 ([B9.4 V| 0.085
Min II

JlanHble MHOromBerHoi (OTOMETpHHM pa3HBIX aBTOPOB, Mbl BHIWM, IPOTHBOPEYMBEIL
IlpuBeneM HEKOTOpbIE apIyMeHTHI pro | contra. Pesynsrarsr Xamywmsa B dwistpe U Ha 0.1™
apde, 9eM paHHble JIacH (1992), B TOM ke HaNmpaBJeHHH YKIOHAIOTCA H JaHHble XaIWyJUIHHA
s DI Her, mosydeHHBIe Ha TOM e caMoM (poToMeTpe koHCTpyKumH Jliororo (1971). B 1o xe
camoe BpeMs JaHHbIe Hameli deTeipexupetHoii WBVR doromerpun mia DI Her roeopst o
6onmpmmx omm6bkax B onpeneneHud U BelM4HH, NOJMYYaeMbIX ¢ yYKa3aHHBIM IpHOGOpPOM mpH
Ha0/noAeHHH 3Be3]] paHHHX CNIEKTPaIbHBIX Ki1accoB. Habmonenus JIscH npoBeaeHs B ychonwrx
BbicoKoropba — Cpeppo-Tosono (Uwmi) m Maynr Jlaryna (Kamdopuusa), a HabmoneHus

XamMy/UtHHA NpPaKTHIeCKH Ha paBHMHe, BbicoTa KpemMcKkoii oGcepBaTopuy Hax YpoBHEM MOps
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paBHa 600 M. ITpn HaGmoneHnsax B ynbTpadHoneTe HeGoMbmas BHICOTA MECTa HaOJIOACHHA B
3HAYMTENbHON CTeneHH 3aTpyOHACT MPAaBWIBHYIO penyKumo 3a armoctepy. [anee,
cnexktpanbHple gaHHbie JIacu (1998) roeopar o ToM, 9ro cmnekTpanbHeIi Kiacc V541 Cyg
nosgnee B9 V. CnekrpojporoMerpuueckHe HaOmoneHusa crmytHuka IUE B yneTpaduonere
(1150-3200A) yxasemaioT Ha TemriepaTypy komnoHeHT: T; = T = 9900 + 400 K (TaiiHoH u ap.,
1996). Ota TeMmmeparypa Talkke COOTBETCTBYET CHEKTpalbHBIM KiaccaMm B9.SV -AQV.
CnextpamsHbpt  knmacc B8.5V, npmeommmeni XammymwmasmMm (1985), coorBercTByer
Temniepatype Ha 1000 K spimme. B 10 ke Bpems, eciiH paccMOTpeTh MeXX3Be3HOE NOIJIOmeHHe,
nomyqaromeecs U3 Habmonenuii Xamuynnuna (0.68™ Ha kunonapcek), TO OHO OKakeTcs 6imKe
K HIDKHell rpaHMIe noriomeHus B Harmpasiehun JleGens (0.8™ Ha xunomapcek), 4eM 3HadeHHe
m3 paaEex JIacH, pasHoe 0.25™ na kwtonapcek. Jlanusie JI3cH roBOpaT 06 aHOMAITBEHO BHICOKO
NpO3padHOCTH B HanpasieHMM V541 Cyg. VuuThBas Bce BBIMIECKa3aHHOE, MBI CKJIOHSEMCH K
TOMY, 9TOOBI BCE ¢ NPHHATHh BEJIMYMHBI 3Be31bl coriacHO HabmomeHuaM Jlacu (1992), a
nannble XammywmHa (1985) o rioyOmHax MHHHMYMOB B pasHBIX MOJIOCaX, KOTOpBIE,
€CTECTBEHHO, CBOGOAHBI OT OmMMOOK aGCOMIOTHBIX NPUBA30K, HCIOJNB30BaTh IS OLEHKH
mokazarteneil LBera KOMIOHEHT. COOTBeTCTBYIOIMHE BEIMIMHBI B MHHHMYMax IIo
KOMOHHHpPOBaHHBIM JaHHBIM MPHBOIATCA B ABYX MOCHEOHHX CTPOKaX TabGmuisl 5.2. MbI BUauM,
YTO LIBETA MOTEPH CBETa B MUHUMYMAaX CBHJIETENLCTBYIOT B Ipelesiax omHGOK O MpaKTHIECKOM
paBeHCTBe MOKa3aTenell [[BeTa KOMIIOHEHT, 9TO, B CBOIO OYepe/ib, CBHAETEILCTBYET O PAaBEHCTBE
APKOCTHBIX TeMmeparyp KomnoHeHT V541 Cyg. BeposTHO, MOXHO NPHHATP H PaBEHCTBO
3¢ QEeKTHBHBIX TEMIIEPATYP.

OueHrM pa3sHOCTh HOPMANBHBIX MOKa3aTeniell mBeta (B—V)) KOMIIOHEHT M3 OTHOIIEHHS
MOBEPXHOCTHBIX ApKocTeil koMnoHeHT B mnonoce V (Ilormep, 1980). 3naqenue Jo/J; U3 pemenus
cBoAHOM KpHBOii 6itecka (Tabymua S.1) NpHBOAWT K pa3HOCTH HOPMAIBLHBIX NOKa3zarenei (B—-V)y
B 0.001™, BTOpHYHAd KOMIIOHCHTa royiy0ee Ha 3Ty BenM4uHY. V3 LIBETOB HOTEpH CBETa B
MHHHMYMaX YKe IJaBHas kommonenta Ha 0.001™ romy6Gee, cM. TaGmuiyy 5.2. OxoH9aTe BEHO
NpPHHHMAaeM HOPMANIBHBIE IIOKA3aTeNIH I1BeTa KOMIIOHEHT OIMHAKOBBIMH H paBHBIMH (B-F),
=-0.036" £0.007". Hrak, u3 xanuOpoexu Ilonmepa (1980), TemmepaTypbl KOMIIOHEHT:
T1=T,=9980 K+110K. C yderoM TemmepaTyp, HOJY4eHHbIX H3 YIbTpapHONETOBBIX
Habmonenuii Caitnsna 1 ap. (1996), okonvarensHo: T = T, = 9960 K+ 100 K.
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Ta6muua 5.3 A6comrotHbie aneMenTsl V541 Cyg.

ITapametp I'nmaBHas KOMNOHEeHTa Bropirmad
KOMIIOHEHTa
Maccs, M 2.295 £ 0.080 M, 2.292+0.075 M,
Pamnycel, R 1.879+£ 0.025 R 1.837£0.031 R
Csetumoctu, Ig L/L 1.495+ 0.019 1.462 £ 0.020
AddexTuBHBIE TeMnepaTypsl, T, 9960 + 100 K 9960 + 100 K
Cn. xnaccel u3 UBV poromerpun, Sp B94V B94V
I'paBuTaLIOHHOE YCKOpeHHe, Ig g 4,250+ 0.010 4.269 + 0.010
vV 11.06™(1) 11.14™(1)

A6c. 60710MeTpHIECKHEe BEIHUHHEL, Mol 0.95™ £ 0.05 1.04™ £ 0.05
Bonomerpudeckan nonpaska, B.C. -0.24™ -0.24"
AGc. BU3yaJIbHEIE BeTMMMHbI, My 1.19™ + 0.05 1.28™ +0.05
Bonsmas noixyock opouThI 43.1+0.1R
Mesx3Be3gHOe NOTJIomEHHE, Ay 0.224™ +0.05
Monyns paccrosaund, (my — My — A,) 9.642™+ 0.05
Paccrosuue no cucremsl, d 850 £ 40 nx
@D oTOMETPHYCCKH NapalIaKc, &' pn 0.00118 + 0.00006

§5.4. Pesy1bTaThl HCCIEI0OBAHAS ANICHATBLHOT0 IBHXKEHHS,

Bce H3BecTHbIE HA CETONHAMHUYI JeHh MOMEHTH MMHMMYMOB V541 Cyg 65umi coGpaHsl
HaMH H3 JINTEPATYPHLIX MCTOYHHKOB. MBI He HCIOJBL30BAIH NPH aHAIH3E BH3YaIbHBIE H
¢doTorpapueckne MOMEHTEL, TAK KaK TOYHOCTh HX HEBEJMKA H JaXKe OTHOCHTENIbHO Goibmoii
HHTEpBaa BpeMeHH, NPOIIEAIIHIi CO BpEMEHH NepBbIX (oTorpaduieckux Hab/moneHH, He naeT
BHIMTPHIIA B TOYHOCTH TPH ONpEAENeHMH TNEePHOAOB CJIEJOBAHHA TIJIABHBIX H BTOPHYHBIX
MHHMMyMOB. MBI He HCHOMB30BaIH (GOTONEKTpHUeCKHA MoMmeHT [urensma (1995),
pwnodatommit 11 CCD-m3MmepeHHit BO BTOPHYHOM MHHHMYME H IJIaBHBII MHHHMYM,

onpenenenssii JurensMoM (1996) mo 24 CCD-n3mepennam. HesnaunrembHOe NOKPHITHE 3THX
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MHHHUMYMOB HaOmonaTeIbHPIMH TOYKaMH OGyCJIOBHJIO HEBBICOKYI0 TOYHOCTBP 3THX MOMEHTOB.

OcranbHble MOMEHTHI COCTaBIIIH TabimIry 5.4,

Tabnuua 5.4. Moments MuHHMYMOB V541 Cyg, noyueHHble $OTONEKTPHUECKHM CIIOCO60M.

JD 2 400 000 + Munumym o-C HcTouHuk
44882.2148 1 —0.00044 Xamuaymnus (1985)
44889.2196 2 +0.00021 Xamuymmas (1985)
46998.8424 1 +0.00054 Jlaiiuc u ap. (1989)
49168.4951 2 -0.00040 Arepep (1994)
48839.3870 1 +0.00025 Huremsm (1992)
49560.2668 1 —0.00003 JIscu u ap. (1995)
49889.3770 2 -0.00015 Bomsd (1995)
49904.7145 2 -0.00055 Taiinan 1 gp. (1996)
49935.3911 2 +0.00023 JIacu u gp. (1998)
51070.3967 2 +0.00065 Bonkos n Xamuywm (1999)
51109.3918 1 —-0.00032 Bonxos i Xamuymmux (1999)

I'envoneHTpUYecKE MOMEHTHI NPUBEJEHBI B NEPBOM CTONONE 3Tol TaGiMIBL, BO BTOPOM
cronbue 0603Ha4YeH THII MMHMMYMa — T1aBHbIHA (1) wim BropudaHsnt (2). PemeHnue 31oif TaGmuIs!
METO/I0M HaHMEHBIIHX KBAIPaTOB PHBOIMT K ClIEAYIOMMM JIMHEHHBIM GopMymam:
Min I = JD,,2444882.2152(2) + 15°.3378740(10) - E,
Min II = JDy,2444889.2194(2) + 15%.3379072(11) - E. é.1)
Pasyuane nepuonos P; 1 P; HarnaIHo NMPOWLTIOCTPHPOBAHO rpa¢HKoM Ha puc.5.3, rae
1o ocH abcice omioxena FOmanHckas [ata MHHHMYMa, a IO OCH OpPOHHAT — OTKIoHeHue, O-C,
MOMEHTa HaGJmoJaBImIErocs MHHHMYMa OT NpPEABLIYMCIACHHOI0 MOMEHTA C HCMOJb30BaHHEM
CpeqHero 3Ha4eHHA H3 IEPHONOB, NMpHBOAMMBIX B (opmysne (5.1). Ilepuomer cnemoBaHus
IVIABHBIX H BTOPHYHEIX MHHHMYMOB OTTHYatoTcA Ha AP = P, — P, = 0%.0000332(20) = 2°.87(17).
Takas pa3sHMIla B IEpHOIAX COOTBETCTBYET, C Y4ETOM NIPHBEICHHBIX B Tabmuue 5.3 aGcomoTHbIX
3JIEMEHTOB CHCTEMBI, CJICAYIOMEMY 3HAYCHHIO CKOPOCTH BPALICHHA JINHUH alICH:
@ ops = 0.86(5)rpan/100mner.
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CpaBHHMM 3TO 3HaYeHHE ¢ BEIMYMHOI, Npenacka3bpiBaeMmoii Teopueil. C ydeToM AaHHBIX
TaGyuie! 5.3, onpenenuM 3Ha9eHHE PENIATHBHCTCKOMN COCTABIAIOMEN anCUIATEHOTO ABHIKEHUS:

@ ret = 0.74(2) rpan/100mner.

W3 nabmonennii JIacu (1998) cnexyer, 9T0 CKOPOCTH OCEBOr0 BpALUEHHUA KOMIIOHEHT
paBHa v;sini; =vysini; = 24(2) km/cex, a oueHka laitmona m ap. (1996) coorBercTBYET
vy sin iy = vy sin i = 20(5) kM/cex. CKopocTh BpamieHHs KOMIIOHEHT IIPH CHHXPOHH3ALMH B
nepuactpe Oo/bkHa ObITh paBHoOii: vy = 20.1 kM/cek, v; =19.1 kmM/cex. M3 3TOro MoxxHo
3aKI0YHTh, YTO KOMIIOHEHTEI CHCTEMbl CHHXPOHH30BaHBI H OCH MX BpameHHA, CKOpee BCEro,
KOJUTHHEapHBI OpOHTaNILHOMY MOMeHTY. [loaToMy nonygaem:

@ class = 0.12(2) rpan/100ner.

B COBOKYITHOCTH MBI BIIpaBe OXKMAATh: @ theor = 0.86(3) rpan/100ner, coBnaneHne TeopeTHYecKn
OXXHM/IAeEMOr0 H peanbHO Habmonaemoro 3¢dexkra odeHb Xopomee. JlaHHBIA pe3ynbTaT,
HECOMHEHHO, mepeBoguT cucreMy V541 Cyg B paspsi XOpomo HCCIEXOBAHHBIX CHCTEM,
MOPHUTOAHBIX JUIA ONpeNesieHHs KOHCTaHT KOHLIEHTPALMH K LEHTPY ¢ AOCTATOYHOM TOYHOCTHIO,
HEeCMOTpd Ha TO, YTO OCHOBHOIi BKJIaJl BO BpalllcHHe JIMHHH aricH BHOCHT 3¢ deKT, CBA3aHHBIIH ¢
obmeil Teopueil OTHOCHTENLHOCTH. OCOGEHHO BaXHO TO, 9YTO KOMMNOHeHTEI V541 Cyg
MPaKTH9eCKA HACHTHYHBI IO CBOMM IIapaMeTpaM, YTO IO3R95IfeT CUHTATh OAHMHAKUBBIMH H
KOHCTaHTHI k' H k2. Ha mpakTHKe paspenMTh 3TH KOHCTaHTHI HEBO3MOXHO, HAXOOUTCA

CpeIHEB3BEIICHHOE 3HAYeHHe IJ19 06eHX KOMIIOHEHT, cM. dopmyny (8).

5
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I'nasa V1. IlepBbie ¢poTOdIEeKTpHIECKHE HCCIEIOBAHAA 3ATMEHHOH CHCTEMBI

V577 3meenocna ¢ 3JIIHNTHYECKOH OpOnTOi

§6.1. OGnapyxenne M JeTajJLHOe HCCJIeN0BaHHe ¢uIAYecKoii NHepeMeHHOCTH OJecka

rJaBHON KOMIOHEHTHI CHCTEMbI B nojocax WBVR.

3sesma V577 Oph (= BD +6°3679, FO-1 V+F1V, V= 10.99", P = 6°.08) asnsercsa
3aTMEHHOH nepeMeHHO#H ¢ aKcueHTpHaHOM opburoii (lllyrapos, 1984). 3se3na B 1987r. 6pu1a
BKJIOYEHA B Hally NPOTpaMMy IO HCCIIEAOBAHHMIO 3Be3]] C BO3MOXXHBIM AalCHIAIBHBIM
mBwkeHHeM. HabmoneHus NMpOBOMMINCE Ha ONHOKaHATbHOM WBVR dortomerpe B TIIIBD.
ITonyyennas HamM ¢oToanekTpHueckas kpusas Gnecka V577 Oph okasanace mia 3To# 3Be3bl
nepBoii. laHHble 0 3Be31aX CpaBHCHHA H NepeMeHHOH npuBoaaTca B Tabymie 6.1. ITpakTrdaeckn
cpasy CTaJlo jCHO, YTO 3B€3/la MCNBIThIBAeT (pusudeckue KoneGaHusa Gliecka BHE MUHMMYMOB.
IToaTroMy 6BUTH NpPEANPHHATHI NMaTpyJIbHbIE HaGMOAEHHA 06BeKTa Ha TUIATO KpHBOii Gnecka,
HMHOTZIa 3allMCh BeJlaCh Ha MPOTHKEHHH HECKOJIBLKMX 4YacoB. 3Be3laMH CPaBHEHHMA CITYKHIH
BD +6°3678 (ocHoBHOI#1 cTanaapT) H BD +6°3680 (koHTpONIBHAA 3Be37a). 3BE31bI CPaBHEHHS He
oOHapyxunu mnepeMeHHOCTH Gnecka, mnpesbmnaroieii +0.008". Jlanunie o 6necke 3Be3n
CpaBHeHMA H CTaHIApTHBIX 3Be3nax Kartanora AMIII, x XOTOpEIM OCYIIECTBILUIACH NPHBA3KA,
npuBencHsl B Tabime 6.1. CriekTpel M MeX3Be3HOe NOIJIOmEeHHe GbUTM ONpeacsicHBl Ha

OCHOBaHHH JBYXLBETHOH auarpammel W-B,B-V.

Ta6nmua 6.1. 3Be3qHbBIe BeIMIMHEI 3Be3/; cpaBHeHHs H V577 Oph Ha mnato B poToMeTpuaeckoit

cucreme Karamora ITAUIIL.

3Be3na V W-B B-V V-R Sp Ep yp
HD165401 6.805(2) | -0.145(4) | 0.615(3) | 0.508(3) GOV 0.0
HD163772 6.335(2) | 0.138(4) | 0.130(3) | 0.101(3) AlvV 0.105

BD+6°3678 | 9.4333) | 0.112(6) | 0.5654) | 0478(4) | F1V | 0.225(20)
BD +6°3680 | 9.726(3) | 0.103(7) | 0.176(6) | 0.1506) | A0V | 0.188(20)
V577 Oph, rmato | 11.004(19) | 0.077(23) | 0.490(13) | 0.422(14) | F1V | 0.154(7)
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ﬁ)

Tak KaKk aMIUTTyJla IyJIbcaluif BO BTOPUIHOM MMHHMYME BO3pacTaia, a B INIABHOM OHH
MOYTH HcYe3alH, TO NepeMeHHOH fBngercd riaBHas KomroHeHTa V577 Oph. C momompro
MPOrpaMMBl, peaTH3YIOMmeH alropHTM CKOJIB3SIIEr0 CpeHero, HaMH ObUT HaiiieH MIEpHOA 3TUX
Iy/NbCaLMii H NMOJIyYeHa cneayromas 3peMepuaa JUI1 MaKCUMyMOB Giiecka:

JDhely. = 2447620.379(1) + 0%.0694909(3)- E. 6.1)

I'padux usMeHeHuit Griecka 3Be3anl MEXAY MHHHMyMaMH B QuwibTpe V, CBEpHYTBHIM ¢ 3THM
MepHoaOM, pHBeAeH Ha puc.6.1. Ilepron ocraBanca NPaKTHYECKH MOCTOAHHBIM Ha TIPOTHKEHHH
BCero MHrepBana HabmopeHuii, okono 2.5 ner. Bnocnencreun duremsM (1993) HezaBHCHMO
onpefel HAJIMYHE IMyJIbCALMii, XOTA TOYHOTO NEPHOAA BBIBECTH M3 CBOHX HaOMIOACHMI He
cmor. Henasane Habmonenns oy (2001) roeopar o craGmIbHOCTH NMepHoAa Mynbcalmit yxke
Ha mpotsokeHun 12 ner. Habmonenna B apyrux (WIbTpax TakkKe XOPOIIO CBEPTHIBAIOTCA ¢
YKa3aHHbIM IepHOIOM. 3a BBIMETOM CBETa BTOPHYHON KOMITOHCHTBI, aMIUINTyAa KojeOaHuii
IJ1aBHOM 3BE3/IBI COCTABIIET B Pa3sHBIX CIIEKTPAIBHBIX JUANa30HaX CJIECAYIOIINE BETMYHHBL

AW =0.110", 4B=0.140", 4V =0.104, 4R = 0.080™,
HTak, Bce yKa3bpIBaeT Ha TO, YTO INIaBHas KoMnoHeHTa V577 Oph srnsercs nepemerHoM 38e310

Tuna J Sct.

§6.2. IToctpoenne KpHBBIX OJjecka H ompejesieHHe (POTOMeTPHYECKHX H A0GCONMIOTHBIX

IJIEMEHTOB CHUCTEMBI.

ITockoNMBKY Y HaC HMEETCA AOCTAaTOTHOE KOJIMIECTBO H3MEpeHHUId 3Be3/Ibl B MUHHMYMaXx B
¢wmTpe V, TO MBI NOIBITAIUCH PEIINTh KPHBYIO Osecka MOIHMGHUIMPOBAHHBIM METOAOM
b depeHIHANBHBIX NONpaBoK ©6e3 NpeABapHTENILHONO YCPEOHEHHA HNaHHBIX. Pesymbrarsl
pelleHuit mpuBeAeHs! B Tabmuue 6.2. Ha puc.6.2 npencraBneHa kpusas 6necka V577 Oph B
MHHMMYMax H Xxof octaTkoB (O—C) ot nomydeHHOro GOoTOMETPHYECKOro PEIICHN H3 TPETHETO
cronbua Tabmuuel 6.2. Tak ke, Kak H B GONBIIMHCTBE NpeaplOyINX HCCICOOBAaHWM, 3a
uckmoderueM 3Be3msl V541 Cyg, ko3¢ duimeHThl MOTEMHEHHA K Kpal0 M3 Hamled KpHBOM
6necka He ompeznenmorca. VX npumuioch 3adHKCHpOBaTh Ha TEOPETHYECKOM YPOBHE, CM.
PyGamenckuit (1985). IlpennonoxeHne O HaJMIMH B CHCTEME TPEThEro CBETa HECKOJIBKO
ymenpwio omuoky (O—C), cM. puc.6.3. TlomyyeHHble HAMH MOMEHTHI IJIaBHBIX M BTOPHYHBIX
MHHHMMYMOB, ¢ y4etoM naHHbIX lllyraposa (1984), ynosnetBopstot cnemyromeif a¢pemepue:

JDhel=2447406.1966(3) + 6.079125(5) - E, ¢l =0.57750.
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doTomeTpuueckoii cucreme V.

Ta6mima 6.2 PesynbTaTsl POoTOMETPHUECKOro pellieHHa KpHBoii Gecka 3se3asl V577 Oph B

Kosdpummentn | Kosdbduimenrsr
CBo6oaHbrit
NOTEMHEHHA K MOTEMHEHHUS K
MOHCK BCEX
ITapamerp Kparo Kpaio 3a¢uKcH-
napaMeTpoB,
Li=0 3a)MKCHPOBAHBEIL, POBaHEI,
T Ls=0. L5=0.047.
1 2 3 4
n 0.0840(35) 0.0934(38) 0.0942(30)
r 0.1013(35) 0.0926(36) 0.0933(28)
i, rpagychl 88.4127(34) 88.1378(5) 88.5383(5)
e 0.204(13) 0.1828(50) 0.1813(48)
wy, Tpanycsl | 53.768(49) 48.601(25) 48.166(24)
L 0.446(24) 0.516(38) 0.497(27)
L 0.554 0.484 0.456
u 0.00(37) 0.584 0.584
w 0.78(23) 0.586 0.586
I/ 0.854(65) 0.954(71) 0.935(56)
n+r 0.1853(49) 0.1860(50) 0.1875(41)
Oo—c 0.02236™ 0.02241™ 0.02229™
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Hna cuctembr V577 Oph noka He nmomydeHO KPHBOI JIy4eBBIX CKOPOCTEl, O3TOMY IS
OIEHKH a0COIOTHBIX NapaMeTpoB 3Be3/l, BXOISIIMX B CHCTEMY, MOXHO BOCIOJB30BATHCH
MIOTY3MIIMPHYECKUM METOIOM, onmucaHHeM Xamuy,wmHeM (1985). Ho cHauana mel onpenennm
TeMrepatypy KoMIoHeHT. ITonb3ysch OmNpedeseHHbIMH paHee HOPMAILHBIMHM TNOKa3aTEIAMHU
usera (cM. Tabnuiy 6.1) H OTHOIICHHEM HMHTEHCHBHOCTEH KOMIIOHEHT M3 TpEThEro cronbua
TaGymip! 6.2, MBI ¢ IOMOIIBIO KanmMGpoBouHsx Tabnun ITonmepa (1980) onpenensem pasHocTs
HOPMaIbHBIX TIOKasareneif mBera: A(B-F)o=0.019". 3areM, ¢ yueroM BKIaza KaxKIoif
KOMITOHEHTHI B OOII(y10 CBETHMOCTD, NNOJTydaeM:

IUIA TJIaBHOM KOMIOHEHTHI: (B—V)o = 0.327™, T; = 6885(60)K, F1 V,

s BropuaHoit: (B~F)o = 0.346", T = 6780(60)K, F1 V.

HaGmonenus B dHeTHIpeX NONOCAX HEMOCPEACTBEHHO B MHHMMYMaX MAJIOYMC/IEHHEI H He
IIO3BOJIAIOT ONPEJCIIHTh ITOKA3aTe/H LBETa KOMIIOHEHT ¢ TOYHOCTBIO, MOMYy9YaeMOi HEPAMbIM
cnoco6oM ¢ nomompio Kaymbposok ITonmepa (1980), cMm. Beme.

Bocnonssyemcs cooTHomenunem Macca-ceetHMocTs (ITonmep, 1980; Cmur, 1983):

L. M,
lg( Lo) =399 lg( Me) , 6.1)

I/ICIIOJ'[!:?.)’CM TAKXKe Clleaylomee 09YCBHAHOS BBIPAKCHHE:

() -nf2)en(2)

AOCCOmOTHBI pamMyc BbBIpaKaeM dYepe3 OTHOCHTENBHbIM PpagdyC M MAacChl KOMIIOHEHT C

MOMOIBIO TPETHETO 3aKOHA Kemlepa:

a3

————————=25038-10". 6.3
PY(M, + M,) 63)
3aecs wHCIOBON K03()HIMEHT MOMyYeH IUId CiTydasd, KOraa NepHoA P BeIpakeH B CYyTKax,
Gonbman moxyoch OpOUTHI @ B KWIOMETPaX, a MacChl KOMITOHEHT — B Maccax Comnria. Tak xax

a = Ry/ry, To noxcTasnaa B (6.2) 3T0 OTHOLICHHE BMECTO d, TOJY4HM:

3 19
5,—_——25038 107 p2, M, (1+4q). 6.4)
R R
Jlorapudmupys u noacrasnas B (6.2), momyaum:

L 4
lg(L—) =12472+1g P+2lgn +4lg( ) g( ~ )+ ~lg(1+q). (6.5)

OtHomeHHe Macc ¢ MOXHO OLICHHTb H3 TOr0 € COOTHOLUCHH] MacCa—CBETHMOCTH, BbIpakasd

CBETHMOCTH 4epe3 30DEeKTHBHbBIE TEMIIEPATyPhl H PAIHyChl KOMIIOHEHT:
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Vi
(3
= M = [(T; . . 6.6)

Hcnone3ys HaliieHHble HAMH 3Ha4YCHHA TEMIIEPATYP W OTHOCHTENBHBIX Pa/IHyCOB, IOy IHM:
q =0.98.
IlonctaBnis M3BECTHBIC 3HAYECHHA TapameTpoB B ¢opmyrmy (6.5), momyuum criexyronryro

CHCTeMy YPaBHEHMH AjIA1 OmpeJeiicHMA abCOMOTHBIX XAapaKTEPUCTHK IJIaBHOM KOMITOHEHTHI
V577 Oph:

lg(-L—') =074+ Zlgﬂ
L, 37 M,

lg(ﬁj = 3991520
LO M, e

Pemas ee, momydaeM MacChl H CBETHMOCTH KOMIIOHEHT, OHM IpMBeleHBI B Tabmue 6.3. Us

6.7)

TpeThero 3akoHa Kemnepa ompesenum 6ombIIyi0 mOIyoCh OTHOCHTENBHOUM OpGHTEI JBOMHOIN

CHUCTEMBIL
a=68522- 1063/14—"”—1”—2 KM. (6.10)
M o
ITomyaaem otcrona:

a=10.17- 10°xmM=0.068 a.e = 14.69 R,
3Had OTHOCHTENIBHEIEC PaJHyChl KOMITOHCHT (B UETBEPTOM cTONOUe TaGmmis 5.2), Haiinem nx

a6CoMOTHBIE pafuyCHl, OHH NPUBECHEI B Ta0miile 6.3.
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Tabmuma 6.3 A6comotHble anemeHTsl V577 Oph.

ITapamerp I'naBHas xoMnoHeHTa Bropirma
KOMITOHEHTA

Maccsl, M 1.65+£0.2 M, 1.62+ 0.2 M,
Pamuycer, R 138+ 0.08 R 1.37+0.08 R,
CeerumocTn, Ig L/L 0.87+ 0.02 0.83 £0.02
S¢dexTnBHBIE TEMNIEPATYPHI, T, 6885+ 60K 6780+ 60 K
Cn. xnaccel u3 WBVR potomerpuu, Sp FO-1V F1V
I'paBuTanIOHHOE yCKOpeHue, Ig g 4.375 £ 0.009 4.374 £ 0.010
A6c¢. GonoMeTpuIecKHe BEIMIHHbI, M) 2.52™ +£0.06 2.61™ £0.06
Bonomerpuueckas nonpaska, B.C. -0.01™ -0.02"
AGc. BU3yasIbHBIE BEJINIMHBL, M, 2.53"+0.05 2.63™ +0.05
Bonbmas nomyock opOuTHI 147+ 02R
Mex3Be3nHoe NorJomeRne, Ay 0.51™ +0.05
Monyss paccrosHus, (my — My — A,) 8.72™ 0.10
PaccTrogauue xo cucteMsl, d 560 + 60 nx
@doroMeTpHYECKHI IapalIake, T py 0.00180 = 0.00019
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§6.3. HpOl‘HOBbl BO3MO>XXKHOCTH HCCICA0BAHHA AIICHAAJNBHOIO JABHXEHHA B CHCTEeMe

V577 3meeHocna.

ITonb3ysack HaHHBIMH H3 TabyHUIBI 6.3, OLICHUM OXKHIAEMYIO CKOPOCTh BpaIlEHHS JIMHUM

ancu. PenstuBuctckuii addexr B cooTseTcTBUH C© Popmynoii (10) cocTaBuT:
@ et = 0.022rpan/ron.

ITapameTps! KOMIIOHEHT OJIM3KM K MOJEIH 3Be3[Ibl, HaXOoqiIelica Ha Ha4YaJIbHOM IT1aBHOM
ITOCJIEIOBAaTENIFHOCTH C MEHBIINM, 9eM Y CollHIIa, cofepikaHNeM TAXKeNbIX deMeHToB: X=0.72,
Z=0.01 (Knaper m I'mmenec, 1992). U3 stux Ttabmuy nomyumm ky = kz; = 0.0045, gro ¢
ucnonbzoBaHueM ¢popmyi (3) — (7), IpH yCNOBHH CHHXPOHHU3MA CHCTEMEI B IIEPHACTPE, JACT

@ class = 0.029rpan/ron,.
Torma cOBOKYNMHOe BIHAHHE KIACCHYECKOTO H PENATHBHCTCKOro 3¢¢eKToB mnpuBeReT K
3Ha9YeHHIO

@ theor = 0.051rpan/ron.
3a 14 ner, mpomeMMX CO BPEMEHH HaIIMX NEPBBIX HaOmoacHuil, Gobmasn nomyoch opGHTHI
cucTeMBbl JoJDkHAa Obna moBepHyThca Ha 0.7°. Bocrnons3oBaBmmuchk ¢opmynoit mis cisura

MOMEHTOB BTOPHYHBIX MUHHUMYMOB OTHOCHTEJIBHO INIaBHBIX:

L-T =-I—,+2—ecosa)——e ————— cos3w (6.11)

(cM. MapteHOB, 1948), momy4nm, 9To ¢aza BTOpHIHOro MHHMMYMa JIOJDKHA GBUIA 32 3TO BpeMs
YMEHBIIUTHCA Ha:

Ap =-0%00634.
ComnocraBuB 3TO 3HaUeHHE C TOYHOCTHIO ONpeZieSieHHA (a3bl MOMEHTa BTOPHYHOTO MUHHMYMa,
moJydeHHoH W3 Hamell KpuBOH Giiecka (0".0007), MOJIyYHM, 9YTO €CJIH YOAacTCS NOBTOPHUTH
Habmonaernna V577 Oph B cOBpeMEHHYIO 3MOXY € TaKOil K€ TOIHOCTBIO, TO @ ops MOXKET OBITH

H3MEpPEHA ¢ TOIHOCTHIO 16%.
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3akal0ueHHe

OcHOBHblE pe3ynbTaThl 3TOH JMCCEPTAlUMM, IOCBAIIEHHOH (OTOMETpHYECKOMY

HMCCJIEAOBAaHUIO 3aTMEHHBIX JABOMHBIX 3BE3HBIX CHCTEM CO 3HAYMTEIHLHBIM IKCLUECHTPHUCHTCTOM,

clexylomue:
1.

B  uerwipexusetHolf  ¢oToMerpHueckoit cucteme WBVR  momydeHsI
¢oroanekTpHUecKHe KpHBBIE Oliecka dYeThIpex 3aTMeHHBIX cucTeM: GG Ori,
DIHer, V541 Cyg, V577 Oph. Jins nyx u3 Hux, GGOri m V577 Oph,
¢oroanekTpHIeckue HaGIIONEHNA BHIIOIHEHH] BIIEPBLIE,

Juia o CrB nomydeHsl ¢OTONEKTpHYECKHE HaGMOACHHA C HCIOIB30BAaHHEM
Y3KOMNOJIOCHBIX HHTepEPeHUHOHHBIX GHUILTPOB, HEHTPUPOBAHHBIX Ha 7510 A u
4600 A.

Jns BbILIEIEPEYHCIICHHBIX CHCTEM H3 pPEIIEeHMA (OTONEKTPHUSCKHX KPHBBIX
6necka MTEpalMOHHBIM METONOM AM(EpeHLMANBHBIX MONPABOK OINMpeeICHb
dboromerpraeckue n abcomorHbie deMeHTH. Mt cucrem GG Ori m V577 Oph
3TO CHIC/IAHO BIIEPBBIC.

Hna sarMennsix cucteM GG Ori, DI Her, V541 Cyg, a CrB u3MepeHs1 cKopocTH
BpameHus nuand ancui. Jins cuctem a CrB B GG Ori ux ymanocs onpenenurs
Brepssle. Jlna cucrem DI Her m V541 Cyg cKopocTs ancHAaIBHOrO BpalCHHS
CYIIECTBEHHO YTOYHEHa.

Bneparie 06HapyxeHa H HCCllenoBaHa $H3HYecKas NEPEMEHHOCTD PAIa 06GHEKTOB
— V577 Oph, GG Ori, a CrB. Bo3MoXxHO, MbI MOAXOAHM K TOMY 3HAUEHHIO
TOYHOCTH (poToanekTprdeckux Habmonenuit (< 0.01™), korga npakTHUecKH Bce

3Be3/Ibl MOXKHO CIMTAaTh HH3UIECKH NepeMEHHBIMH.

Bripaxaio cBoio Iiy6oKyr0 ©61arozapHOCTh MOEMY YYHTENIO H PYKOBOIHMTEIIO

X.®. XamumymuinHy, 6e3 MOCTOAHHOr0 BHHMaHHMA H Y4aCTHA KOTOPOro HaHHas pabora HMKorzma

Ol He OBUIA BBIIIOJIHEHA.

I'myGoko O6nmaronmapen H.H. Camycio, HuKorna He oOTKasbBaBmeMy B mpockGe

NPOCMOTPETh H OTPENAKTHPOBATh AHIVIMICKME DPYKOIIMCH MOMX CTATell M KOTOPBIA CBOHM

HEYCTaHHBIM BHEMAaHHEM M COBETAMH IIOMOI B CO30aHHUM JaHHOM paﬁom.
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I'my6oko npusnarenen B.I'. Kopuunosy, KoTopsii NpHBIWI MHe MHTepec K paGoTe c
npuGopaMH H TOMOTr MPEONONETh MHOTHC TCXHWYECKHE TPYJHOCTH TpH pa3paboTke H
H3rOTOBJICHHH Ha0momaTe/TbHO# anmaparypsl.

51 oyens npusHateneH B.I'. Momkanesy, A.B. Muporosy u C.1O. IllyrapoBy xoropsie
MO3HAKOMWIM MEHs C OCHOBHBIMM NPHUHLMIIAMH H METONaMH 06paGOTKH (OTOIEKTPHUECKHUX
HaOmomeHwMii.

ITpunomry orpomHyio 6narogapaocts H.C. BosnkoBoii 3a noMomp B HaG/mOASHUAX.

HeoueHnumyio noMous B opopmieHHn mucceprauun oxasan B.H.Cemenuos, 3a gro

eMy GeCcKOHEYHO IIPHU3HATEJICH.
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