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ITosrygeno Gomee 80 BBICOKOTOYHBIX cooTHOmeHHE Mexnay M,, T,y B OTHOLIeHueM IJIyOWH
CIEKTPAJIbHBIX JIMHUN KEeJIe3d. JTU COOTHOIIEHWsI ObLIA HUCIOJb30BAHBI I BBIYUCJICHUN
abCcoIOTHBIX 3Be3aubIX Besmaud M, miag 42 F-, G-, K-ceepxruranros ¢ Tounocrbio 0.05-0.25™.
Ha ocuoBanum 3TuX COOTHOIEHW pa3pabOTaH TPOrPAMMHBIN KO, KOTOPBII MO3BOJISET HAXOIUTh
abCOJTIOTHBIE 3BE3/IHbIE BEJIMYUHBI [IJIsI CBEPXTUTAHTOB M KJIACCHYECKHUX MEeDEn]] CHeKTPATbHBIX
kmaccoB FO-KO n knaccos ceerumoctn I u I1.

BBEJIEHUE

CBepxrurauTbl — 3Be3Jbl BBICOKOH CBETHMOCTH, IOTOMY HX MOYXKHO HADIIOIATH HA JIOCTATOYHO OOJIBIIHX
paccrogausgx. OmHako, Oyaydu IOCTATOYHO HEMHOTOYUCIEHHBIMU O0BEKTAME, OOJBITHHCTBO CBEPXTUTAHTOB
K TOMY 2K€ DPACIOJIOKEHbI B IJIOCKOCTH JUCKA [aJlaKTWKW, 9TO HPUBOAAT K HUX JOCTATOYHO CHJILHOMY
MTOKPACHEHUIO. JTO 3aTPYAHAET U3yUeHNME ITUX OYEHb WHTEPECHBIX 3BE31, OCODEHHO, KOTIA 33Ja9U KaCAIOTCs
OTIpE/IeJIeHUs CBETUMOCTEN U PACCTOAHUN 10 HUX. 3aBUCHMOCTD IEPUOJ] — CBETUMOCTD JJisi een/] MPOI0KAeT
OBITH OCHOBHBIM MHCTPYMEHTOM ONPEIE/IeHUs PACCTOsiHU B ['ajlakTHKE ¥ B MECTHOM IpyTITe rajJakTuk. TOIHOCTh
9TOI 3aBUCHMOCTHU 3aBHCHAT OT TOYHOCTH OIIPE/EJIEHUsI PACCTOSHUN 10 KAJIUOPOBOYHBIX neden, a TaKKe OT
MPABUJILHOCTY YIETA MEXK3BE3IHOrO MOTJIOIIEHNS U TOKPACHEHUS JJjIs HuX. [[J1s1 HelmepeMeHHBIX CBePXTUTaHTOB,
[0 TOHSATHBIM MIPUIMHAM, 3Ty 3aBUCHMOCTH [PUMEHUTH HEIb3d. 1l03TOMy HEOOXOIMMBI APyrue CIocOObI
ompesiesieHnsi a0COMIOTHBIX 3BE3IHBIX BEJUYNH CBEPXTUTAHTOB. B 310l pabore mpeijaraercs WCIOIb30BATH
HabOP CHEKTPOCKONMYIECKUX WHINKATOPOB, 9y BCTBUTEIbHBIX K CBeTUMOCTH. KamOpoBKu aOCOIIOTHBIX 3BE3IHBIX
BEJIMYNH /IS 3BE3]] CIeKTPAJbHLIX KiaaccoB AO—G2 mist munmit Tpumera kuciaopona O I A 7774 A (mo maHHBIM
Y3KOII0JIOCHOH (hOTOMETPUU U HU3KOIMCIEPCUOHHOl crekTpockonuu) 6buin npeyoxensl Apesiano ®eppo [5].
OTH KaJIMOPOBKH MMO3BOJISIOT OMPEIETIATH aOCOMIOTHBIE 3BE3IHbIE BEJIUINHBI C TOYHOCTHIO opaaka 0.6™, mocie
YTOYHEHHS 9TOT METO, MO3Boua AocTudb TodHoCTH 0.42-0.43™ nya nedenm u 0.38—1.5"" s HemepeMeHHBIX
cepxruranToB [6]. Ho, KpoMe HEBBICOKOI TOYHOCTH, HEIOCTATKOM METONA SIBJSETCS CJIOXKHOCTH W3MEpPEHHs
cyMMapHOil sKkBuBasienTHON mupuubl auaun O 7774 A, cocrosmeil U3 Tpex KOMIIOHEHT, a TAaKyKe CHJIbHAL
3aBUCUMOCTH WHTEHCUBHOCTY TPHUILIETA KUCIOPOIa OT TeMmeparypsl. Ilpeamaramics KaauOpOBKYA CBETUMOCTH U
upu oMoy (poromerpudeckux nokazareseii upera. Apessiano @eppo u Ilappaiio [4] upenyioxuinu kanubposku
abCOJIIOTHBIX 3BE3IHBIX BeaudnH B (poromerputeckoii cucreme Crpémrpena wvbyl nns F-G-cBepxruranros,
WCIIOJIB3Ysl KAK CTAHIAPTHI SPKUE HelePEMEHHbIE JKeJIThble CBePXIHIaHTbI, jId KOTOPHIX ObLIN HU3BECTHBI C
BBICOKOI TOYHOCTHIO aOCOIIOTHBIE 3BE3IHBIE BEJINYUHBI U MOKpacHeHus. [1oX0xKre n He3aBUCHMbIE KaJIHOPOBKU
6buiu npesiozkenst I'peem [9]. Aunpuesckuii [2, 3] npeioKuil uCoJIb30BATD JIMHUU HOHU30BaHHOrO Gapus Ba Il
JJIT HAXOXKJIeHWsT abCOIIOTHBIX 3BE3JHBIX BEJIMYWH I HEMEPEMEHHBIX CBEPXTUTAHTOB W MAJIOAMILIATYIHBIX
nedenn. Kpome smnumit OI A7774A u Ball, u apyrue JMHMM B CIHEKTPax CBEPXIHIAHTOB [OKA3BIBAIOT
YyBCTBUTEJIHHOCTh K CBETHMOCTH. JIMHUM WOHOB BCeX 3JIEMEHTOB BeayT cebs momobuo suausaMm Ball
a HMHTEHCHBHOCTHb JinHuil cepbl SI yBesmumBaercs Jjisi CBEDXTUIAHTOB C YBEJIUYEHHEM CBETUMOCTU (LpU
nocTOsHHOM Thg,). OCO6Oro BHUMAHHS 3aCITy?KUBAECT OTHOIICHYE [IyOHH JIHHUI HOHH30BAHHOIO U HEHTPAIHLHOTO
xkenesa, Fell u Fel, koropoe nipeiaraercs HaMu Kak HOBBIM BO3MOXKHBIH HHAUKATOP cBetuMmocTu. OTHOIIeHne
Fell / Fel 3aBucur, B ocHOBHOM, OT ruryOunbl jmanii Fell, rak kak juann Fel 3mauurenbHo ciabee 3aBucsaT
or cserumoctu. C nosbimennem cserumoctu Jjuauu Fe Il ycunuBarorcsi, 970 mNpUBOAMT K POCTY OTHOIIEHUST
Fell / Fel. Koppensuus mexxay oraorennem Fell /Fel u cBeTMMOCTBIO SIBISIETCS PE3YJIbTATOM YMEHBIEHHs
IWIOTHOCTU arMOCchep CBEPXIUIAHTOB C POCTOM CBETUMOCTH, YTO HPUBOJAMT K YCUJIEHWIO JIMHUP MOHOB (M3-3a
YMEHBIIIEHUS CJIyYaeB PEKOMOUHAIIMU MOHOB Keye3a), a Takxke geiicreuem ne/ITP-adbdekron. lenbio qanuoi
crarbu siByisiercs onpegenenue M, nius F-) G-, u K-cBepxruranros u Kiaccudeckux meden/1 Ipy MOMOII HOBOIO
TO/IX0/1A: MCIOJIb30BAHUS JIMHUN YKeJie3a B KAUeCTBE CIIEKTPOCKOMUIECKUX WHINKATOPOB CBETUMOCTH.
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HABJ'IIO,Z[ATE.J'IBHBIfI MATEPUVAJI 1 BBIYNCJIEHUN A

CrekTpbl CBepXrUraHTOB Obuin modydeHbl Ha 1.93-m Tesmeckome obcepsaropuu Bepxuero Ilposamca
(OBII, ®pannus), ocHameHHOM 3imese-ciekrporpadom ELODIE [8], wcmonbp3oBaH Takke 3JIEKTPOHHBIH
apxup cuexkrpos OBII [13]. Paspematonias cnocobuocrs crnekrporpada R=42000, y4acrok ajuH BOJH
A\ =440-680 uMm, orHommenne curHas/myMm 100-300. Takske OBUIM WCIOJIH30BAHBI CIEKTPHI, ITOJYYIEHHBIE
wa cunekrporpade UVES, ycrawosiaennom na 8-m teneckone VLT Unit2 (Yunwm) [7]. Paspewaromas
crocobHocTh criekrporpada R =80000, ydacrok gaueH BoaH A =300-1000 HM, OTHOIIEHHE CHIHAJ/IIYM
300-500 B dusabrpe V. Hua wiaccuueckux uedeuns, ObLIM MCIOIb30BAHbI paHee IOJydeHHble ganubie [11].
MbI uCHO/IB30BaIU TOJBKO CHEKTPHI, MMOJydeHHbIe B (ha3e MaKCUMAJIBHOrO pafuyca (pajuanbHas CKOPOCThb
Viad = 0KM/C), TAK KAK BO BCEX OCTAJIbHBIX (ha3ax JaHHbIE OTATOIIEHBI INHAMUYECKUME M TEPMOJAUHAMUIECKUMU
COCTAB/IAOIUMY (HAIPUMEDP, BO3MOMKHO BJIMSHUE YIapHBIX BOJH). BoiOpannas ke ¢asza cBOOOAHA OT 3TUX
3¢pPEKTOB, MOITOMY BO3MOXKHO HCCaeI0BaHue 3aBucuMoctu M, medens u CIeKTPOCKONMMIECKUX HHINKATOPOB.
Hanbueiinmas 00paboTKa CIEKTPOB (IIPOBEICHNE KOHTUHYYMA, OTOXKIECTBJICHHWE, M3MEpEeHue TJIyOuH JIMHUIA)
upoBoausiachk upu nomoutu nporpammuoro makera DECH20 [1]. Cueayromum sramom paborbt 6bui or6op
CBEDPXTUTAHTOB, JJIsi KOTOPHIX OBLIN M3BECTHBI C BBICOKOW TOYHOCTHIO aOCOIIOTHBIE 3BE3IHBIE BEJIMYMHBI. DTO
ObLT OYEHDb BAXKHBII M OTBETCTBEHHBIN Tall, TAK KaK MOTPEIIHOCTh KOHEYHOM IMIKAJIbI CBETUMOCTEH HAIPAMYIO
3aBHUCEJIa OT TOYHOCTU MEPBUYHBIX JAHHBIX (aOCONIOTHBIX BEJUYUH U TeMieparyp). s 18 cBepXrurantoB u3
Harero cuucka (tabs. 1) ObLIM UCIOIB30BaHbI 3HAYEHUS aA0COJIOTHBIX 3BE3/IHbIX BEJIMYUH U3 PAOOT CJIe/LyOIuX
asropoB: Appemnano @eppo u Ilappaiio [4], Appenano @eppo u ap. [5, 6], Cnosux [14]. 3nauenus >¢pdbeKTUBHBIX
reMueparyp Tog OLPENENINCH ¢ HCIOJb30BAHUEM METO/a, U3JI0KEeHHOro B padore [10]. DToT MeTon ocHOBaH
Ha, WCIOJIb30BAHUY OTHOITEHU TIyOMH W30PAHHBIX AP CIEKTPAJbHBIX JIMHAN, HaubOJee IyBCTBUTEIbHBIX K
remneparype. Biarogaps 6osibiiomy yncity kaaubposok (131) sTor Meroz obeceduBaeT BHY TPEHHIOI TOYHOCTh
onpenenenus Tyq, nopsaka 10-30 K (ommbka, cpemuero). HeMaoBazKHBIM TOCTOMHCTBOM 3TOCO METO/a, KPOMe
BBICOKO{I TOYHOCTH, SIBJISIETCSI TAKXKE BO3MOXKHOCTH OLpeneeHust by, CBOOOIHBIX OT BIIHSIHUSI MEXK3BE3HOIO
MOKpacHeHus . 3aTeM ObLIa MpoBeaeHa 00sbiras paboTa Mo MOUCKY HAWOOJEe IYyBCTBUTEIHHBIX K TEMIIEPATYPE
nmap JUHWA U3 BCEX BO3MOXKHbBIX KoMOuHanuit 1500 creKTpaabHbIX JUHUN TEJI0ro Pajia XUMUIECKUX 3JIEMEHTOB
(aromoB u noHOB). [TepBble pe3ysbraTsl ObIIN MpeCTaBIeHbl B padore [12]. 3areM miis Bcex KaanbGpPOBOK ObLI
[IPOBEJIEH JIOMOJTHATEbHBIN aHAN3, B PE3YIHTATE KOTOPOrO ObLIM OTOOPAHBI TOIBKO KAJIUOPOBKH, OCHOBAHHBIE
Ha JIMHUSAX Kejie3a. BO-TepBbIX, 3TW JUHAKW HaubOJIee MHOTOYMCJIEHHBI y ITOTO THUNA 3BE3[I, BO-BTOPBIX,
duHaATbHBIE KATMOPOBKY MOy IAIOTCS HE3ABUCUMBIME OT BJIMSTHUS XUMHUIECKOIO COCTaBa. BbLin HaiiieHnbl Gosee
80 kasmbpoBok ceernmoctu ot FeIl / Fel, moka3aBmmx BHYTpeHHIO TOYHOCTH Topsiaka 0.05-0.25™. ITo sTum
COOTHOMLIEHUSAM ObLIU BbIYUCJIEHbI aBCOIIOTHBIE 3BE3/Hbe BeJinauHbl id 42 ceepxrurantos (tabi. 1).

Tabmura 1. Hosble mamubie qj1s 18 HemepeMeHHBIX CBEPXTHIaHTOB U 24 KIacCuIecKux neden

HD/BD Ty (K) M, o N M, (mr.) | HD/BD Ty (K) M, o N M, (aur.)

008890 6057 -3.10 0.02 53 -3.39 075276 6934 -6.87  0.58 4 -6.45
009973 6654 -7.42  0.08 5 ~7.36 084441 5281 -1.23 0.08 13 -1.30
010494 6672 —~7.38 - 1 —~7.34 089968 5733 -3.38  0.03 42 -3.40
014662 6067 -3.56 0.03 62 -4.12 101947 6578 -7.89  0.09 6 -7.90
017463 6165 -2.95 0.04 54 —2.47 162714 5561 -3.98 0.02 51 -4.71
018391 5846 -7.73 022 18 ~7.76 164136 6483 -2.33 0.12 22 -2.68
020123 5160 -1.74 0.06 28 -1.71 164975 5540 -3.36  0.02 48 -3.73
020902 6541 -4.41 0.12 11 -4.90 167660 5099 -4.92  0.03 38 -5.00
025361 5464 -3.75 0.02 50 -3.78 180583 6113 -1.95 0.05 51 -2.49
026630 5309 -3.11 0.02 37 -3.22 186688 5956 -2.81 0.06 32 -2.91
029260 5901 -3.19 0.03 37 -3.07 187921 5000 -5.44 0.04 41 -5.87
031913 5677 -3.70  0.05 36 —4.24 188727 5406 -3.85 0.01 56 -3.85
032655 6653 -0.71 - 1 -0.73 197572 5022 -4.68 0.02 34 —4.66
036673 6922 -6.35  0.07 8 —6.52 203156 6159 -3.14 0.07 39 -3.14
044320 5204 -4.57 0.02 37 —4.57 204867 5431 -3.35 0.04 47 -3.06
044990 5020 -5.08 0.03 31 -5.26 209750 5199 -3.48 0.04 39 -3.00
045412 5878 -3.03 0.03 62 —2.88 221579 5201 -4.79  0.06 48 —4.08
046595 5483 -3.62 0.02 47 -3.78 236433 6541 -4.09 0.06 32 -3.98
054605 6564 =790 0.05 21 -7.97 236948 5279 -4.09 0.04 56 —4.17
062345 4971 +0.56 0.34 3 +0.54 316354 5300 -3.96 0.05 40 -3.98
065228 5740 -2.39 0.06 49 —1.88 339279 5649 -3.50 0.02 48 -3.51
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PE3VYJIBTATHI

B tabu. 1 npezcraBiieHbl Pe3y/IbTATHI HOBBIX PACYETOB A0COJIIOTHBIX 3BE3IHBIX BEJIUYIUH /i 18 HernmepeMeHHbIX
cBepxXruranToB u 24 knaccumdeckux medenn. B mepBom cTosibne yka3aHbl Ha3BaHWS O0BEKTOB, BO BTOPOM U
TPeTbeM CTOJIONAX IMPEeICTABICHbI BBIYUCTCHHBIE 3(P(PEKTUBHLIE TEMIEPATYPHl B KEIbBUHAX U aOCOTIOTHBIE
3BE€3HbIE BEJINYUHBI, B YETBEPTOM CTOJ'I6L[6 — IMOrpemrHOoCTHu BBIYUCJICHUI 3BE€3JHBbIX BEJHUYNH, B IIATOM —
KOJIMYECTBO HCIIOJIBb30BaHHbBIX COOTHOI.HGHI/IfI, B meCToOM — JaHHbIE U3 JIMTEPATyPbl WJIH JaHHbIE, IIOJIyY€HHbIE
AJIbTEPHATUBHBIMAU METOJaMH. KaK Mbl MOZKEM BUIETH, TMOTPEMTHOCTU TOJJIYYCHHBIX MAaHHBIX COMOCTABUMBI C
omuOKaMU MCXOAHBIX JAHHBIX, YTO FOBOPHUT 00 aJeKBATHOCTH [I0JLy Y€eHHOM MeTOAMKK. ADCOIIOTHAS IOIPELIHOCTD
MTPeJICTaBJIEHHOTO MeTojia cocTapiaser nopsaka 0.1-0.3 3Be3aHON BEJIMYUHBI U 3TO MO3BOJISET CJIEJIaTh BHIBOJI
O TOM, YTO METOJ, JOCTATOYHO TOYEH U UMeeT IIPEKPACHYIO HEePCIEKTUBY Jijid JaJbHERIero pa3BuTusd.
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