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Pe3yapTaThl CIEKTPOCKONNMYECKOTO MOHUTOPUHTA OeJIbIX
runieprurantTo HD 168607 u HD 168625

E.JI. Yenion

Crenmanbuas acrpodpusndeckasi oocepsaropusi PAH, m.Huwxuuit Apxer3, 369167, Poccus

Awunorarus. Pesysbrars criekrpockonmyeckoro Mmoruropunra runeprurasros HD 168607 (B9.5 Ia-
0) u HD 168625 (B5.51a-0), Bomonmensoro ¢ paspemenuem ot 15000 zo 70000, moaTBepx1a0T npu-
HaJJIE?KHOCTE 00emx 3Be31 K accommanun Ser OB1, m0Ka3bIBalOT UX IPOCTPAHCTBEHHYIO OJIM30CTH U
MOBBIMIAIOT BEPOATHOCTH TOTO, UTO OHU COCTABJISIOT (PU3UIECKYIO Mapy.

Results of spectral monitoring of the white hypergiants
HD 168607 and HD 168625

E.L. Chentsov

Special Astrophysical Observatory RAS, Nighnij Arkhyz, 369167 Russia

Abstract. The results of the spectroscopic monitoring with resolution 15000 up to 70000 of the
hypergiants HD 168607 B9.5 Ia-0 and HD 168625 B5.5 Ia-0 confirm the membership of the both
stars in the association Ser OB1, prove their spacial proximity and increase the probability that the
stars are a physical pair.



1 Bsenenne

[ToBOZOM K HANMCAHUIO STON 3aMETKW MOCTYKmaa crarbs [lackyamu u ap. (2002). B meit gan ger-
BepTHIi 3a MocaeHue JAecsaTh JieT BapuanT paccrosiaus 10 HD 168625, “paszvenunagaomuii’ mapy ru-
nepruranTos HD 168607 — HD 168625.

Besple runepruralThl, 3B€3/bI HAUBBICIIEH CBETUMOCTH TTO3JHUX MOAKJIACCOB B — paHHWX mOoj-
KJIACCOB A, U B 0COOEHHOCTH BCTpeYaronmecs: cpeau uux nepemennsie tuna LBV, ouens penku. 1o
CUX TIOp He HAOWPAETCs M JEeCITH TaKnX 00beKTOB, IpUHA IeKammnx ['ajlakTuke, KoTopble ObLIN OB
OTMCaHBl CPEICTBAMU CIIEKTPOCKOIUHU BBICOKOTO paspernerus. Ouu pazdbpocanbl BAoIb MiedHOTO
IIytz or Kuna mo Kaccmomen 6osiee mim MeHee paBHOMEPHO, HO €CTh OpOCaroImeecs B IUia3a HC-
kirouenne. 910 HD 168607 u HD 168625, pacmonoKeHHbBIE Ha OXKHOM OKpanHe TymanuHocTy M 17 u
OTCTOSIIME APYT OT Apyra Bcero Ha 1 yrioByio mMunyTy. OCHOBHBIE JaHHBIE O HUX IPUBOAATCH B
TabJI. 1.

Tabuna 1: OCHOBHBIE JaHHBIE O 3BE3/IaX

3Be3na Q2000 02000 \Y Sp (B-V), (B-V) E(B-V)
HD 168607 18 21 12 -16 2201 8.16 B9.5Ia-0 0.01 1.44 1.43
HD 168625 1821 16 —16 21 52 8.39 B5.51a-0 —0.08 1.33 1.41

IIpumedanus K Tabmure:
V u (B-V) — cpenuue 3uavenus no Baun Lengepeny u ap. (1992),
(B — V), — no @uiypkepanbay (1970), Sp — 110 HAIMM OLIEHKAM.

Ho mox#o st cuurtars napy ¢pusnueckoit? Wiau, B 6osiee Msarkoit popme: MOXKEM Jiu MBI OBITH
YBEPEHHBIMU B TOM, UTO 3B€3/[bl IIPUHAJIEKAT K 01HOM accommanuu (o Xambpuc (1978) — k accory-
amum Ser OB1)? AkTya bHOCTH BOIPOCOB OYE€BU/IHA: B TOM CJIyYae, €CIU yJAJEHHOCTU W JIBUXKEHUSI
00erx 3Be3] OAUHAKOBBI, TO, C OJHOU CTOPOHBI, WX CBETUMOCTHU U IBONIOIUOHHBIE CTATYCHI OMpEIe-
JISTIOTCsT ©0J1ee HAIEXKHO, & C APYroil — obJierdaercs: ysCHEHUE KNHEMaTUKN UX aTMOChED U BETPOB.
B wactHOCTH, JTyUeBBle CKOPOCTH OTHOCUTEIBHO crmokoiroit HD 168625 Moryin 661 mOMOYE TIpU OTIpe-
JleJIeHIH CKOPOCTH TieHTpa Macchl (Vgys) ouens mecrabuabuoit HD 168607.

MuraumabpHOE BO3MOXKHOE JimHeHOe paccrosaue mexkay HD 168607 u HD 168625, B cirywae nx
ynasnennoctn kak wienos Ser OB1 wa 2.2 knk (Xamdpuc, 1978), cocrasasier 0.6 nk. Takne mupokue
BU3yaJIbHO-/IBOMHBIE 1OKa He m3BecTHb! (XannOBadc, 1983). Bmecre ¢ Tem HeIb3st HE PUHATH BO
BHUMAHWE MaJIyI0 BEPOSITHOCTH CJIYYAWHOTO COCEICTBA TAKUX BBIIAKIUXCS 00bekToB. OHa mMojcKa-
3bIBAET I0JIOKUTEJIbHBIN OTBET, 110 KpaiiHeil Mepe, Ha BTOPOi U3 MOCTaBJIEHHBIX BOIPOCOB. OHAKO
B OOJIBIIMHCTBE MMEIOIIUXCS MyOJMKAIWii /TakKe Ha Hero OTBEYAl0T OTpUIATeabHO. MBI mbiTaeMcs
peruth mpobsiemy dusndeckoit ceazu HD 168607 u HD 168625, onmpasich Ha JaHHBIE O JIYIEBBIX
CKOPOCTSIX, TIOJIy9YeHHbIE B XO/I€ X CIEKTPOCKOIINYECKOTO UCC/Ie0BAHMS. XOTs OCHOBHAS IeJ1b JTaH-
HOM TyOSuKalmuu — apryMeHTHPOBATH €e TOJOXKUTENHHOE peIleHre, MOKa3aTh, 9TO O0bEKTH Tpo-
CTPAHCTBEHHO OJIN3KY ¥ (PUBUIECKU CBS3aHBI, MBI CINTAEM TaKKe HEOOXOAMMBIM OOCYIUTh U IPYTHUe
TouKM 3peHus. [losToMy B paszgese 2 KPpUTHIECKU PACCMOTPEHBI MMEIOIINECs: OIIEHKY PACCTOSIHUS 10
HD 168625. Hasee, B pa3zgese 3, OnuCaHbl WCIOIB30BAHHBIN HAMU CIEKTPAJIbHBIN MATEPUAT U €r0
00paboTKa, B pasnesie 4 mpeiCcTaB/IeHbI IOJYIYE€HHbBIE TaHHBIE, a B pa3/esie 5 — BBIBOJLI U3 HUX.

2 Hwmerommecsa onenku paccrogausa 10 HD 168625

K nmacrosmemy Bpemenu u3 aByx 3Be37 Oosbiine BHuMaHUs 06110 yaeaeno HD 168625, npuuem maxke
HE caMoif 3Be371e, a OKPYXKAIIIEH ee Ta30BO-TbIIeBOi TyManHOoCTH. OmyOMKOBaHHBIE K HACTOAIIEMY



BPEMEHN OIEHKM PACCTOSHHUsS 10 Hee Haxomarca B mHTepBasie or 0.4 mo 2.8 kuk. OHu CBemeHBI B
TabJI. 2 ¥ JOMOJTHEHB HEOOXOAUMMBIMEA KOMMEHTaPUIMHA.

Tabmmma 2: Onenku paccroguus g0 HD 168625

d, koK Crocob oreHKu CcpLika

0.4  Tpuronomerpudeckuii mapaiiakc Lapcua-Jlapuo u ap. (2001)

1.2 DoTomerpuuecKuii NapaALIAKC Po6epro u Xepber (1998)
> 2.2  Kwumemarma. mo Vgys Tymannoctn  Xarcemekepc u jap. (1994)

2.8 Kunemarud. 1m0 Vgys 3B€3/151 Mackyamu u ap. (2002)

Tapcua-JTapuo u ap. (2001) cowin BO3MOXKHBIM UCIOIB30BATH MapaJiiake u3 karajora Hipparcos
(ECA, 1997), ocuoBeiBasich Ha crenuduveckom pacnpegenennn saeprun B UK-obnactu ciekrpa n
Ha 0OHApY’KEHHOM MMM u30bITKe a30Ta B armocdepe 3Be3an! (mpu gedunure yriuepona). OHu oTHO-
car HD 168625 x maJjiomaccuBHBIM 3Be34aM B crajauu post-AGB, cBeTuMocTh KOTOBIX Ha HECKOJIBKO
BeJIMYUH HIUXKe cBeTuMOoCTH runepruradToB. Oanako mra HD 168625 ommbka n3aMepeHus Iapasiiakca
noka 6;m3Ka K ero pemmamee: m = 0. 0024 + 0. 0012 (ECA, 1997). s cocemmeit HD 168607 mapas-
nakc mo ECA (1997) B npeznesnax omubok cosmagaet ¢ napasiakcom HD 168625: 070020 + 07 0012. Ho
COOTBeTCTBYMOIAst eMy abcomoraas Beananna (M, & —4.5) oka3bIBaeTCsa B PE3KOM IIPOTUBOPEUUHN C
dOTOMETPUYECKNME ¥ CIIEKTPOCKOINYECKUMY MpU3HaKaMu runepruranra u gaxke LBV, koropsie y
HD 168607 Bripaskens ropas3zo cuiabhee, gem y HD 168625 (Ban Ienaepen u ap., 1992; Yennos u ap.,
2003). Yro kacaercs ykazaHHOW aHOMAJIMU XMMCOCTABA, TO OHA BCTPEYAETCS My B-CBEPXIUTaHTOB
(JTernon u ap., 1993), mw Hora n ap. (1996), maiigsa Ty ke anomammio B obomouke HD 168625, coumm
€e CBUJETEhCTBOM TOTO, UTO IEHTPAIbHON 3BE3/10# MpoiijeHa cTaaus KPaCHOTO CBEPXTUTAHTA.

ITo Po66epro u Xepbery (1998) HD 168625 rakxke cymecrerno 6ymxke, uem HD 168607. Uc-
TI0JIB30BaB CBOM (hOTOMETPUYIECKHUE TaHHBIE U MOJE/IbHBIE TapaMeTpbl arMocdepsl, noaydennsie Hora
u ap. (1996), onw npunum K paccrostHUI0 1.2 KIK M, €CTECTBEHHO, CUJIBHO 3aHU3UJIM CBETHMOCTh:
M,=—7.2 (3r0 abcoroTHAs BeJMUMHA CBEPXTUTaHTa Kjacca ceernmmoctu la). ITo mosomy sToro pe-
3yJIbTaTa OBLIO BBICKA33aHO HEJOYMEHUE aBTOPAMU UCIIOJIB30BAHHBIX MOJEIBHBIX PACYeTOB, KOTOPHIE
IPOBOAMIINCH, UCx0ons u3 paccrosaust 2.2 kuk (ITackyamm u ap., 2002).

Paccvorpennsie onenku ynagerroctr HD 168625 He coryiacyioTcs ¢ JaHHBIMEU O POCTE MeXK3Be3/I-
HOT'O TIOTVIOIIEHNS C PACCTOSHNEM B MHTepecyiomeM Hac Hanpasiaenun. Iaa HD 168607 u HD 168625
noryiomenue oauHakoBo, Ay & 4.7. ITo Hekesro u Kirape (1980) ero e MoryT UCHBITBIBATH 3BE3IHI,
naxosinecs osmke 1.5 knk. A y O-3Be31 u B-ceepxruranTos kK tory or M 17, yaa/leHHBIX OT HAIIX
00beKTOB He Hostee, yeM Ha, 195, TOTJIONIEHNE OCTAETCS BABOE MEHBINNM, YeM V HUX, J0 PACCTOSHUS
2-3 KuK.

Xarcemekepc u zap. (1994) momemaror HD 168625 manbme HD 168607, ocHoBBIBasich Ha 3¢ dek-
Te raJIAKTUIeCKOTO Bpallenus. JlydeBas CKOpOCTh B Hampasjenuu Hamei napsr (1 = 15°, b = —1°)
HapacTaeT C PacCTOsSHUeM, 1o Kpaitueit mepe, 1o 2.5knk (Bpamg u Bomm, 1993), a Vgys, Haiigen-
Has aBTOpaMu Jiist TyMaHHOCTH, OKpyxkatomeit HD 168625, npesbimaer Omy0JIMKOBaHHBIE 3HAYEHUS
ckopocreit kak gyt HD 168607, tak u myis M 17. Kpome Toro, o ux JaHHBIM JIMHUN MEXK3BE3IHOTO
naTpus B cuekTpe HD 168625 Takxke MOKa3bIBAIOT OOJBINYI0 CKOPOCTh, ueM B cmekTpe HD 168607.
Onnako TouHOE ompenesneHne Vgys Ara TymannocTr HD 168625 3arpynmeno ee reomeTpudeckoil u
KMHEMaTHIeCKOil CI0KHOCTBI0. V3BecTHBI Tpu ee omenkm: +14km/c (Xarcemekepc u mp., 1994),
+23km/c (Hora u ap., 1996) u +6xm/c (Ilackyanmu u map., 2002), CKOPOCTH TeJUOLEHTPUIECKUE.
Ecau orbpocuts 3nauenve Hora u gp. Kak moaydeHHOE ¢ O0ojee HU3KUM pa3peIleHneM, U TPUHSITDH
[OCJIeTHEee U3 OCTABIIUXCA WK Jaxke cpeauee u3 Hux, HD 168625 BHOBE “npubausurcs” k Comniy u
k HD 168607.



Hakonemn, mo ITackyamm u ap. (2002) xuemarudeckoe paccrosiaume q0 HD 168625 eme Gosee
npeBocxoauT paccrosare 10 HD 168607. B otmmume ot Xarcemerepce u ap. (1994) aBTOpBI UCIOIH-
3yIOT JIy9eBYI0 CKOPOCTb, HaliIeHHYI0 110 (poTocdhepHbiM abcopbiumsM B crieKTpe 3Be31bl. Berymnast B
IIPOTUBOPEYHE CO CBOEH OIEHKO PaCCTOAHUA, OHU UCIOJIB3YIOT KaK JOINOJHATE/ILHBIA apIyMEeHT IIPO-
tuB Ppusuyeckoit cesa3u HD 168607 u HD 168625 paznuuue mx cOOCTBEHHBIX JBUKEHUN U3 KATAJIOTa
Hipparcos, koropble, Kak u Tapa/lJIaKChl, TEPSIOTCA B OmMMOKaxX m3MepeHus. Pa3dyMHee CpaBHUBATH
JIYYEBBIE CKOPOCTH, TOYHOCTH U3MEPEHWs KOTOPBIX HEe 3aBUCUT OT paccrosinusi. Ouenka [lackyasn
u 1p. (2002), BeposiTHO, 3aBBIIEHA: CBETUMOCTD, cooTBercTByfomas 2.8 kuk (My =~ —9.5), Henpuem-
semo BbIcoKa gy HD 168625. CerumocThio Takoro ypoBHs obsiagaer Cyg OB2-12; apuaiimmit u3
U3BECTHBIX Oesibix runepruranToB lamakTuku. Ero cunekrpaspabiil kjaacc — Bbla-0 — mpakrude-
cku ToT ke, 9To y HD 168625, HO pa3umuus B WX CIEKTPax, BHI3BAHHBIE OTJIMYMEM CBETHMOCTEH Ha
LeJIyI0 BeJIMUnHy, 3aMeTHbl gaxke Ha a3 (Kmoukosa un ap., 2003).

Takum 06pa3om, BO3paXKeHWsT TPOTUE COBMECTHOTO 0OPA30BAHUS W TMTPOCTPAHCTBEHHOM OIm30CTH
HD 168607 uw HD 168625 nporuBopeunBsl u HeybeauTeababl. HO MOXKHO Jin y¥Ke CerojiHsi, He J0XKu-
J1asiCh TIOBBINIEHNS] HA TOPSIIOK TOYHOCTH ACTPOMETPUYECKUX M3MEpEHUil, mpuBecT ybOeauTeIbHbIE
apryMeHTHI B TOJB3y (DUIWIECKONH TPUPOILI maphkl! MBI TosaraeM, 9TO TaKUM apryMEHTOM MOTYT
TIOC/IYKUTh PE3yJIbTaThl IPOBEIEHHOTO HAMU CIEKTPOCKONMIECKOT0 MOHUTOPUHTA 00€UX 3Be3/I.

3 CnekTpaJjbHBINT MaTepuaJl u ero ob6pabdborka

ITockosibKy OOBEKTHI CIEKTPAJbHO-IIEPEMEHHbBI,— HAaCTOJbKO, UTO OTHECEHbI K IIePEMEHHBIM THUIIA,
SDor (Bau Tenzmepen, 2001) — MOHUTOPWHI JIOKEH ObLT OBITH JOCTATOYHO IIPOJOJIKHUTEHHBIM,
ocobenno s 6osiee aktueHO# HD 168607. IlockonbKy, nasee, BakHast nHGOPMAINS MOXKET OBIThH
u3BJieUeHa u3 mpoduiell He TOTHKO 3BE3THBIX, HO M MEXK3BE3HBIX JINHUN U Y3KUX MEXK3BE3IHBIX
nosioc (DIB), 66110 HEOGXOAMMO XOTsI OBl YaCTh HAOJIIOIEHU IIPOBECTH € TOCTATOYHO BBHICOKUM CITEK-
TPAJbHBIM Pa3PEIIeHUEM.

Hawmu ncnonszosano 13 ciekrpos HD 168607, monmygerusix B mepuos ¢ 19921 mo 2002 1. u 6 crek-
TpoB HD 168625, monydennsrx ¢ 1997 1. mo 2002 1. ¢ mOMOIIBI0 HECKOIBKUX 3IIEJIIe-CIIEKTPOMETPOB,
cuabxxennbrx Marpunamu [13C. Pesysnbrarsr 06paboTKy CIEKTPOB, MOJYYEHHBIX HAMU paHee Ha (o-
romacruakax (Yennos u Jlyym, 1989), xors u He NTPOTMBOPEYAT HOBBIM, HO MEHEE TOYHBI U 371ECH HE
npuBjieKaoTcsa. B mepBrix Tpex KosioHKaxX TabJi. 3 MPUBENEHBI JATa TTOJIyYeHUsI CIIeKTPa, TPUMEHSIB-
MUACSA CIEKTPOMETD U pabounii CeKTpaJIbHbIN nHTEpBaj. B npuMevanusx K TabJnIle JaHbl KPATKUAE
CBEJIEHUsI O CIIEKTPOMETPAX: TEJIECKOI, POKYC, CIIEKTPAJIBHOE Pa3pellenne, CChIKa Ha CTATHIO C J1e-
TAJIFHBIM OIACAHUEM.

Tlociie sxcTpaknuy u3 AByMEpPHBIX M300paKeHMit CIIEKTPOB MX OJHOMEPHBIX (DPArMeHTOB, COOT-
BETCTBYIOIIUX OTAEJbHBIM MODPsiZKAM, JaJjbHelimas o6paboTka (IpoBeeHe KOHTHHYYMA, TOCTPO-
eHUe JUCIEPCUOHHBIX KPUBBIX, MO3UIMOHHBIE U (DOTOMETPUYECKHE M3MEPEHUs) BeJACh C IIOMOIIBIO
nporpammbl DECH 20 (Tanasyrauros, 1992). B wacTHOCTH, NOIOXKEHNS HY XKHBIX JeTajel uanit n3-
MEPSIUCH TIyTEM COBMEIIEHUS] TTPSIMBIX W 3€PKAJIBHBIX N300paskeHnii nx npoduiieil. Y4er u KOppek-
Ml WHCTPYMEHTAIbHBIX CIBUTOB, OCOOEHHO AKTYaJbHBIE IMPHU COMOCTABICHUN JIy9EBBIX CKOPOCTEH,
TIOJIyY€HHBIX Ha Pa3HBIX MHCTPYMEHTAX B TEUYEHWE JJIUTEIHHOIO BPEMEHH, OCYIIECTRJISIUCEH C TTOMO-
b0 Temmypudeckux guanit Qg u HoO. OcraTounbie cucreMaTnaecKue OMMMOKY HE TPEBBITIAIOT st
cnexkrpomerpa PFES 2xMm/c, a mis ocrampHBIX CrieKTpoMerpoB 1 kM/c.

4 ﬂy‘leBbIe CKOPOCTH IIO 3BE3JHBIM 1M ME2K3BE3AHbIM JIMHUAM

Ob6cyx)maeMble HUXKe JIydeBbIe CKOpoCcTH — renuornenTpudeckue. OHU W3MEpeHbI o sapaM abcopo-
nuit u nukam smuccuit. OcraTodHble MHTEHCUBHOCTH Hambosiee CJIabbIX W3 HUX, JJIsi KOTOPBIX €Ile



Tabauna 3: /laHABIE O CEKTpPaX W TeJTMOIEHTPUYECKHe JIydeBble CKOPOCTH

JlaTa Cnekt- AN, V:, KM/C
pomerp HM P Cyg A6c. Dmec. M.3. DIB
(r—1) Fell Nal
HD 168607
14.08.92 L 458 — 595 —-95 16 12: 1 7
28.05.94 L 515 - 710 —130 7 10: 2 6:
18.06.95 C1 480 - 670 —120 10 10 - 8
10.08.95 L 480 — 675 —130 9 10 1 8
4.07.96 P 515 — 790 —120 9 8 1 8
21.07.97 L 540 — 670 —105 12 9: 3 8:
19.06.98 P 410 - 770 —140 16 10 1 8
8.07.98 P 445 - 770 —145 9 9 1 8
14.08.98 C2 430 — 980 —110 10 8 -7,5 8
24.06.00 L 470 - 633 —100 11 10: 1 8
4.06.01 P 455 — 790 —105 10 7 0 8
29.07.02 N 458 — 595 —120 17 11: -7,6 T
27.09.02 MD 545 — 670 —130 9 9 -7,5 8
Cpemame: 11.51+0.8 9.240.4 7.81+0.2
HD 168625
23.07.97 L 540 — 670 —90 : 12 - 1 8:
19.06.98 P 410 - 770 —165 12 10: 1 8
4.06.99 L 516 — 670 —150 16 - -7,6 9
24.06.00 L 470 - 633 —50 11 - 1 8
29.07.02 N 458 — 595 —16 9 - -7,6 8
27.09.02 MD 545 — 670 —45 8 8: 8,7 7
CpenHaue: 11. + 1.0 9: 8.0 £ —0.2

IIpumeuanus k Tabmure:
P — cuekrpomerp PFES B nepsuanom dokyce 6-m reneckona CAO PAH, R=15000 (ITanuyk u ap., 1998),
L - cnekrpomerp LINX B dokyce Hacuura 6-m Teneckoma CAO PAH, R=25000 (Ilar4yx u ap., 1999),
C1 — cnexrpomerp B dokyce kyn3 1-m reneckona CAO PAH, R=40000 (Mycaes, 1996),
C2 — kyzms-cnekTpoMeTp 2-M Teseckomna obcepsaropun Tepckon, R=40000 (Mycaes u ap., 1999),
MD - cnekrpomerp B dokyce Kaccerpena 2.1-m tesneckomna obcepsaropuu Mak-IoHanbm,
R=64000 (Maxkaptu u ap., 1993),
N - cnekrpomerp NES B dokyce Hacmura 6-m reneckona CAO PAH, R=70000 (ITaaayk u ap., 2002).

yJaBaJIoCh TOIYIUTh CKOPOCTHU C IpreMjieMoii orpemHsocTsio (2-3km/c), r = 0.98 u r = 1.02, coot-
BETCTBEHHO.

ITockonbKy Jj1s pa3pelieHns HHTEPECYIOMEro HaC BOIPOCca HeOOXOIUMBI JIyUYeBble CKOPOCTH IIeH-
TPOB MacC 3B€3, Vgys, MBI HE MOIVIX OIPAHNINTHCA H3MEPEHHeM OTAeNbHBIX JITHIN, KAK 3TO CeJaH0
B HEKOTODPBIX W3 IUTUPOBAHHBIX BBIIMIE PAOOT, & JOJKHBI OBLIN COIOCTABJIATH CKOPOCTH, ITOIydae-
MBI€ II0 JIOCTaTO4YHO GosbinoMy Habopy abcopbmuit u smuccuii. [Ipamoe usmepenne Vgyg 11 HAITHX
00BbeKTOB HeBO3MOXKHO. Kpome Toro, uro 06a OHM CHEKTPaIhHO-TIEPEMEHHBI, PA3JINIHbIE JTHHUNA B UX
CIEKTPAaX BCEryia MOKa3bIBAIOT Aud hepeHnraabHble CABUIT, T.K. 006/1aCTH UX (DOPMUPOBAHUS TPOCTH-
paroTcst OT myJibcupyronmx (porocdep 10 HecTanmonapHbix BeTpos. Crenuduka CeKTPOB MoIpodHee
orpaxkena B ariace Hennosa u ap. (2003), 31eCh MBI OTMETUM JIAIIL WX OCHOBHBIE OCOBEHHOCTH.

JIvHVY mEepBHIX YIEHOB cepuy BajibMmepa B CIileKTpax obemx 3Be3] BeTpoBbie. AGCOPOIIMOHHEIE CO-
crapnsgomue nx P Cyg-npoduieit 06bI9HO paCIenienbl Ha, HECKOIBKO KoMIoHeHTOB. [Ipodmau He,
[peJICTaBJIEHHbIE Ha PUC. 1| BMecTe ¢ MPOPUISAMU HEKOTOPBIX JAPYIUX JIMHWUHA, UMEIOT [0 TPU KOMIIO-
mernra. B ciekrpe HD 168607 dhopmy u mapamerpsl abCOPOIMOHHBIX COCTABIAIOMINX OATBMEPOBCKUAX
JuHUH moBTOPSAOT (mpuueM Gosee BhipazuTesabHo) guanu Fell. Ha puc. 1 310 BusHO Ha mpuMepe Jin-
aun FeI1(42) 5169 A. Ee HU3KOCKOPOCTHO# KOMIIOHEHT, naomuii Vy, = —14 KM/c, TIy6Ke OCTAIBHBIX
IByX, a B npodusie Ha 0H TepseTcs Ha KPyToM cuHEM CKJIoHE smuccun. [logobubie mpoduin, moKa-
3BIBAIOIIIE CPABHUTETHFHO HEGOIBINNE CKOPOCTH PACIITUPEHNS, XAPAKTEPHBI JJI MEJJIEHHBIX TIJIOTHBIX
BETPOB THIEPTUTAHTOB. JIyueBble CKOPOCTH, OTHOCSIIMECS K Hanbojee CHHECMEIEHHBIM abcopOIu-
ounbiM kommorerTam, Vi (P Cyg), npusoggarcs B 4-it kosonke Tabir. 3.

O6bparunmMcs Tenepsb K (orocdepansim adbcopdbuusm Hel, CII, NII u nHekoTopsix 6oJiee TszKeabIX
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Puc. 1: Tlpocpusm smanit He, Fell(42) 5169 A u Sill(2) 6347 A B cnexrpe HD168607, mosydenrom
18.06.95, u iuamit Ho u Hel(11) 5876 A B crexrpe HD 168625, nostygerHOM 4.06.99. BepTrkanbHBIMI
IITPUXOBBIMU NPSIMBIMU OTMEYEHBI CKOPOCTH LIEHTPOB MacC 3BE3J.

nOHOB. MOXXHO OXKKJIaTh, 9TO CKOPOCTH, HANIEHHBIE IO CAMBIM CIa0bIM U3 HUX, (DOPMUPYOMMMCH
ry0Ke IpYyTUX JUHUH, OKaXXyTCa Hanbosiee OIM3KUMU K CKOPOCTH 3BE3bI B TIEJIOM. Y HUX HE 3aMeT-
HO acumMmeTrpuu npoduieii. OHa MogBIsgeTCs y 6016e CHIBHBIX aOCOPOIHUii: TOTJIOEHNEe B OCHOBAHIN
BETPOB YIUIyOJIsieT ¥ BHITATMBAET UX CHHUE KPBLIbs. DTO BUIHO Ha puC. 1 B mpodusax juuuit Sill(2)
6347 A u Hel(11) 5876 A, cambix ryGokux aGcopbuuit B crektpax HD 168607 1 HD 168625 coor-
BeTcTBeHHO. Ha puc. 2 mpejacraBieHbl 3aBUCAMOCTU Vy, U3MEPEHHBIE 110 OTAEIbHBIM JUHUSM WU
KOMTIOHEHTaM, OT WX OCTATOYHBIX WHTEHCUBHOCTEH r. BugHo cmemenune 601ee CUIBHBIX JIMHUN OTHO-
cuTe/IbHO Ciabediux, Hapacraiolee ¢ riaybuno# jguauu. YTo0bl 110 BOZMOXKHOCTH TPUOJIM3ATHCA K
Viys, MBI 9KCTPAIIOIMPOBAJIE 3aBHCUMOCTH Vi (r) K ypoBHIO KoHTHHyyMa (r — 1). Ilomydemnmsre Ta-
kUM 06pazom Besmausbl Vi(r — 1) npusoggrcs B 5-# komonke tabir. 3. 3amerum, uro maua HD 168625
6m3Koe K TabsmaHbIM 3HadeHue ckopoctu (10 + 2kwm/c) momywaercs w3 npuBogumMoro B pabore Ila-
ckyamu u gp. (2002) puc.9 npusaskoit gy6saera CII(2) x cocemuum Tetypudeckum JjuHuAM. 3-
menernus V; (r — 1) co BpemMeHeM peasibHbBI, HO WX aMILIUTYABI 110 HAIIUM JAHHBIM HE ITPEBBIIIAI0T
10kM/c, a cpeanue 3HAUEHUs [T 00€WX 3BE3J B TIpeeJiax OIMMOOK OJMHAKOBbI: 11.5kMm/c.

s onenku Vgys 60/1ee nenHbI cTanmonapHble cummerpudnble amuccun Fell kpacuoit u 6misknedt
urbpakpacHoit obacreit cnekrpa (6318, 7513 AA u 1p.). Io-BuaumoMy, OHM WCITYCKAIOTCS TPOTSI-
JKEeHHBIMK 000/109KaMu 38€3/] (MMEITCst B BUJLY 000JI0UKM, HA HECKOJIBKO NOPSIIKOB MEHBIINEe OKOJIO-
sBe3nuolt Tymanuoctu HD 168625 u He BuauMble Ha NpaMbix cHuMKax). B cmextpe HD 168625 stu
SMUCCHUY €]IBa 3aMeTHBI, M3MEPUMBI TOIbKO 2—3 u3 HuX, B crekrpe HD 168607 omm ropa3mo cuiabHee,
u B HamboJlee yAAYHBIX CAydasx CKOpocTy nosydeHsl jyis 8—10 jmauit. Ha puc. 3 yuacTok crekTpa
HD 168607, comepskammit smuccun Fell 6318, 6384 u 6385 AA, cpaBHuBaeTCsi ¢ TeM ke y4acTKOM
cuexktpa HD 168625, B koTopom onn He Buanbl. Ha puc. 2 ckopocTy, 1Moy 9eHHbIE TI0 YNCTHIM SMUCCH-
s Fell, nokazaubl ropusoHTaIbHEbIME YepToukamu Ha T = 1.0. CpejHue Jjisi KaXK 1010 CIEKTPa, 3HA-
YEeHUS ITUX CKOPOCTEM, Ve, TpuBEIeHbI B 6-if Koouke Tabu1. 3. Hebonbimue n3menenns Ve, OT I1aThI
K gare, B omure orT Vy (r — 1), BBI3BaHBI TOJIBKO ommOKamu u3Mmepenuii. CpejiHee 110 BCeMy MaTe-
puaity 3uadenve s HD 168607 (9.2 +0.4xwm/c) coBmagaer ¢ takoBeiM st HD 168625 (9:), ograxo
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Puc. 2: 3aBucuMocTr TeIMOEHTPUIECKAX JIYIEBBIX CKOPOCTEH OT OCTATOYHBIX WHTEHCUBHOCTEN a0-
copbunit mau abcopbimonubx KoMnoHeHTOB P Cyg-mpoduneit. Kax bt 3Ha90K COOTBETCTBYET OT-
nesbHOM smaum. a) HD 168607 18.06.95. OTKpbITEIE KPYKKU — SMUCCHOHHBIE KOMIOHEHTH P Cyg-
npoduieit; 3an0THEHHbIE KPYXKKU: HUKHSASA KPUBas — JJIMHHOBOJHOBBIE abCOPOIMOHHBIE KOMIIOHEH-
o1 P Cyg-npodueit (3aBucuMocTy [1711 KOPOTKOBOJHOBBIX KOMIIOHEHTOB CO CKOpoCTsimu —75 u —120
KM/C He TIpuBeiens), cpeansst Kpusas — abcopbunn Hel, CII u np., Kpy»KoK Ha mpaBoM KOHIE KpPH-
Boii (r = 0.5) — smuusa Sill 6347, npoduns koTopoit nokazan na puc.l. TopuzonTaIBHBIE YEPTOUKY HA
r = 1.0 — cranuonapusie smuccun Fell. b) HD 168625 4.06.99. 3anonnenusie Kpy>kku — abcopoimn
Hel, CII u np., KpyKOK Ha TpaBoM KoHIe KpuBoit (r = 0.54) — suaus Hel 5876, ee mpoduis moka-
3aH Ha pHC. 1; KpyxKKH ¢ Toukamu — abcopbuun Fell(42) u Sill(2). [opu3oHTaIBHBIME IITPUXOBBIMA
TIPSMBIMU OTMEUYEHBI CKOPOCTH IIEHTPOB MacC 3BE3/I.



MvM—FF
L HD 168625 L
1.0 |
0.9 |
0.8 |
0.7 |

- HD 168607

0.6 |-
I/lo

05 - Fell Nel

0.4

0.3 -

0.2
L Sl 4

0.1 L | L | L | L | L | L | L |
6260 6280 6300 6320 6340 6360 6380 6400

A

Puc. 3: Cpasuenne cuekrpos HD 168607 n HD 168625 B obnactu cranmonapusix smuccuii Fell 6318,
6384 1 6385 A. /laHo OTOXKI€CTB/IEHNE 3BE3HbIX JUHMMA, Toukamu nomedersl DIB. Heormeuennbie
y3kue abcopbrmn — Temrypudeckue jguHIT Oo.

HEO0XOIMMO OTOBOPUTHCSI, UTO JIJIs TIEPBOi 3BE3/bI OHO YCTAHOBJIEHO HAMHOTO HAJEXKHEE, UeM JIJIs
BTOPOIL. /lesio He TOTFKO B Pa3HOM KOIMUIecTBe m3MepeHuit — B ciaydae HD 168607 momomHUTEIHHYIO
nH(MOPMAIUIO AT ynoMsHyThle Bbime MmHOrouncienusie juann Fell ¢ P Cyg-npodunsavu. Cko-
POCTH, W3MEPEHHBbIE [0 BEPIIMHAM HUX YMUCCUOHHBIX KOMIIOHEHTOB (OTKPBITBIE KPYKKHU Ha PUC. 2),
OJ/THO3HAYHO CBS3aHbI C THTEHCUBHOCTSMY a0COPOIMOHHBIX KOMIIOHEHTOB: YeM OHU cj1abee, TeM CKOPO-
cru menbine. Kak BugHO n3 puc. 2, npeaebHo Hu3Kue 3HadeHus Vy COMMKAIOTCI C Ve U YTOUHSIOT
ux.

Wrak, n3 COBOKYIIHOCTU PACCMOTPEHHBIX JAHHBIX O CKOPOCTSX, IIOJIyYEHHBIX 10 aOCOPOINOHHBIM
U 3MUCCHUOHHBIM JIMHUAM, CJICAYyET, 9TO JIA O6€I/IX 3B€3J MOXKHO IIPDUHATH OJHO M TO 2K€ 3HAYCHUE
CKOPOCTH IIeHTpa MacChl. Omupasich TOIBKO HA SMUCCHE, CJIEJOBAJIO OB camtarh Veys = 9IKM/C.
BaxkHO OTMETHTBH, YTO 3Ta BEJIMYMHA COBIIAAET CO CPeJHEeN JIy4eBoil cKopocThio Tymanuoctu M 17
no Kneiirony u ap. (1985). Ho mockosbky mis HD 168625 m3amepenust CKOPOCTEi 10 SMUCCUSAM TIO-
Ka HETOUHBI, MBI CKJIOHSeMCs K Gojtee ocTopoxkHO# omenke: Vgyg = 10 £ 1km/c. Ha puc.1 n 2 310
3HaQ4YEHNE OTMEYECHO IIPEPBIBUCTHIMU IIPDAMBIMUA.

Mexx3Be3HbIE JIMHUK W TIOJIOCHI BECHMa, CUJIBHBI B CIEKTPAX PAacCMaTPUBAEMBIX 3BE3J, IPUYEM,
9T0 0COOEHHO BayKHO, y 00enX 3Be3]] CUJIbHBI MPAKTUYECKU OJUHAKOBO. DTO JEMOHCTPUDPYIOT PUC. 4
u 5. JIuamu Nal (1) npu BBICOKOM pa3peleHny u 1mocjie yCTPAHEHUs] BKJIJIA TEJLIYyPUIECKOTO CIIEeK-
mpa HoO pacnagarorcss Ha HECKOJBKO KOMIIOHEHTOB. FKIMHCTBEHHOE 3aMeTHOe Ha PUc.4 pasaudue
upoduieit y aByx 3Be3y — ciuabas geupeccust Ha Vy = 35km/c y HD 168625, xoropasi, oiHako, He
MOXKET CBUIETEIHCTBOBATH O OOJIBINEH YIAJIEHHOCTHU 9TOM 3BE3/1bI, T.K. €6 COOCTBEHHAs CKOPOCTH 3Ha-
YUTETHFHO MEHBIEe. Y OCTAJbHBIX KOMIIOHEHTOB COBIIQIAIOT W MOJOXKEHUS U TiiybuHbl. JIBa Hambostee
rIy0OKuX u3 HuX, (PUKCUPYIOIINE HAJUYINE IBYX OCHOBHBIX CKOILJICHWI ra3a Ha JIyde 3peHusi, OTCTO-
AT Apyr oT Apyra Ha 14 km/c. Kpacro-cmernenneiit komnorert (V, = 6 km/c), dopmupyromuiicsa Ha
JIyde 3peHus najblie cuae-cmemernoro (V& —7km/c), 6osee riybok. DTo Jiydine 3aMeTHO HE B
HachlmeHHbx juHusx Nal, a B 6osee ciaboit uaun KI (k coxkasienuto, Mbl pacrojiaraemM ee XOpoIio



1 ' i T I T T T T
T
1.0 — —
KI
7699
0.5 ]
D1
0.5 -1
D2
0,0 i i " i i | 1 1 {
-50 0 50 Vr, kmn/&

Puc. 4: TIpocduin mexk3Be3aubIX JiuaMi, cBepxy Ban3: KI(1) 7699 A 8 criekrpe HD 168607 ¢ pasperre-
nuem 40000, Nal(1) 5896 u 5889 AA B cnekrpax HD 168607 (xxupnas smaus) u HD 168625 (Tonkas
qausi) ¢ paspemernem 70000. Testyprudeckue JIMHUYM MCKJIFOUEHBI.

npopucoBaHHbIM npoduiem Tos1bko st HD 168607) u B y3kux DIB.

HenaBro 6bu10 MOKa3aHo, uro y3kme DIB obamator cobcTBenHOit TOHKOM cTpyKTypoil (Cama-
3yTauaoB u zp., 2002). B Hamem ciaydae oHE K TOMY K€ Pa3BOEHBI TAJAKTUIECKUM BPAIICHUEM
— 1ak ke, kak Jjuaun Nal u KI. Ha puc.5 M0xXHO BUIETH Pe3y/IbTaT COBMECTHOTO JEUCTBHUS 000MX
s¢pdpexros ma npumepe DIB 6614 A, cocTostimeit 13 Tpex OCHOBHBIX KOMIIOHEHTOB U €Ile HECKOIBKIX
6osee cnabwix. [Ipoduin B ciekTpax AByX 3BE3[ MOBTOPLAIOT APYT APYra BO BCEX IETAJISIX, UTO BPSI
JIN UMEJIO 6]31 MECTO TIPpU 3HAYUTE/IBHBIX PA3JINYIUAX B UX YAAJEHHOCTU U B KOJIMYECTBE BEUIECTBA Ha
JIydax 3peHwus.

Ilociennee crpaBeiuBO TaKXKe W B OTHOIIEHUU MexXK3Be3nHo# mbuiu. Kak BuaHO u3 Tabu. 1,
Pa3HUIA B MOKA3ATEJSIX [[BETA 3BE3]] KOMIIEHCUDYETCsl Pa3/IMIreM WX COOCTBEHHBIX I[BETOB.

7-s1 kKostoHKa TabJ1. 3 cogepxut 3navenust Vy gus Nal (1). B rex ciyuasix, Koraa mo3BoJsio paspe-
1eHne, CKOPOCTH U3MEPEHBI /ISl IBYX OCHOBHBIX KOMIIOHEHTOB, B OCTAJIbHBIX CIydYasX — JJIs JUHUN
B mesioM. B mocsemneit, 8- KoJIOHKe TPUBOAATCA Vi, W3MEpPEHHbIE 0 sapaM Haubosee y3kux DIB,
5797, 6196 AA u ap. DddeKTuBHBIE AIUHBI BOIH JJjIs HAX B3STHl M3 aTyiaca Laaa3yTIuHOBA U Ip.
(2000). ITomoxkeHnsT MEKIBE3THBIX JUHUH ¥ TIOJIOC IO CPABHEHUIO C MOJOKEHUSIMHU CJIA0bIX 3BE3IHBIX
JIMHUM OIIpeaesidr0TCA TOYHEee, OJHAKO W 110 HUM Hallll U3MEPEHUA HE BbIABUJIN paB.HI/I‘-H/Iﬁ cpeaHux
3HQUEHUNU CKOPOCTEH Jid ABYX 3BE31.

Heb6onbimoe cucremarmaeckoe pacxoxkigenue V, miga DIB m KpacHO-CMEIeHHBIX KOMIIOHEHTOB
suanit Nal MoxeT ObITH CBA3aHO ¢ HETOUYHOCTHIO JTaOOPATOPHBIX IJIVH BOJH TEPBBIX U ¢ OJIEHIUPO-
BaHWEM BTODBIX cocefHuMu cuHe-cMenenabivu Komnonentamu (y DIB u ymuauit KI ckopoctu onu-
HakoBbl). To, uro Vy mis mex3se3nnbix juauii 1 DIB Heckosbko menbie Ve 1, CregoBaresibHO,
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Puc. 5: IIpodpun DIB 6614 A ¢ paspemennem 64000 B crexrpax HD 168607 (;kvpHAast JIMHUS) W
HD 168625 (Toukas juHus). BepTuka bHBIME IITPUXaMU IOKA3aHBI KOMIIOHEHTHI IIOJIOC ¥ UX JOI-
IJIEPOBCKUUA CIBUI.

MECHBIIIE Vsys, €CTECTBEHHO! S(bd)eKTI/IBHOG PaCCTOdHNE OdazKe OO0 JaJIbHUX ME2K3BE3JHBIX 00J1aKOB
MEHBIIE PACCTOAHUA IO HaIei IIaPBI 3BE31.

5 3akJiroudyeHue

ITonbirku “pazbennuenns”’ mapsl HD 168607, HD 168625 #e HaxX0agT CIIEKTPOCKOIIMYECKOM 0/ IePIK-
ku. [lo kpaitHeit mMepe, YeThipe HAOJIOJATENBLHBIX (DAKTA TPEMSITCTBYIOT MPUHATHIO BEPCHU 00 WX
CIIy9affHOM COCeICTBe Ha Hebe:

® OTYETVIMBBIE CIEKTPOCKOIIMYECKNE IIPOABJIEHUA IKCTPEMaJIbHO BBICOKOI CBETHMOCTHU y O6eI/IX
3BE3/I,

® OJMHAKOBOE MEXX3BE3THOE MOKPaCHEHUeE,
® COBMAJEHUE JTYUEBLIX CKOPOCTEN IEHTPOB MACC 3BE3]I,
e coBmajeHue Tpoduieit Mex3pe3nubix gunanit u DIB u HalileHHBIX T0 HUM JIy9IeBhIX CKOPOCTEH.

JlBa mepBBIX apryMeHTa, BooOIe rosops, bosee ciiabbie. 1Ix MOXXHO 000UTH, TIPEAIIOIOKIB, UTO
nokpacHenue 6oJiee OJIMBKOM U3 3BE3J OTIACTU OKOJIO3BE3HOIO TTPOUCXOKIEHUS U ITO OHA, OTHOCHT-
Cs1 K 3BE3J1aM MaJIOl MAaCChl, UMEIOIIUM CIEKTPHI, TOXOXKWE Ha CIIEKTPHI TUIepruraiTor. Ha 9Ty poJib
6ostbiiie nogxoaur HD 168625: ona obuiagaer UK-u3bbrTkOM u OKpyKeHa TYyMaHHOCTHIO, B TO BpeMsi,
kak y HD 168607 To u npyroe orcyrcrByer. Ho Takoe mpemmosiokeHne He COTJIACYeTCs C TPEThbUM U
qeTBepThIM (pakTaMu. SHAUNTEThHAS PA3HUIA B PACCTOSTHUSIX HeM30eXKHO MPOSBUIACH OBl B pa3jiu-
91U JIy9EBBIX CKOPOCTEl 3Be3/ U Mpoduiieit MeX3BE3HBIX JUHUHN U Tosioc. Pazymeercs:, pusnaeckyro
mapy CrocobHO “paspyuTh’ U HE3HAUUTEIBHOE PA3/ININe PACCTOSTHUM, JOMYCKAeMOe eCTeCTBEHHBIM
WHTEPBAJOM CBETHMMOCTEN TWIIEPIUTaHTOR, HO OHO HE OTMEHSIET TJIABHOI'O — MPUHAJJIEXKHOCTH 00ernx
3BE3]] K OJHOM TPYIIUPOBKE, T.e. WX ODIIEro MPOUCXOXKIEHUsI, HJIM30CTH WX BO3PACTOB W T.]I.

Takum 06pa30oM, HAIIM HOBBIE CIIEKTPOCKOIMYECKUE JaHHBIE ITO3BOJISIOT BIIOJIHE YBEPEHHO T'OBO-
puth 0 npoctpancTBenuo 6uim3octr HD 168607 uw HD 168625 apyr k apyry u 06 ux IpUHAIIEKHOCTH
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K acconmaruu Ser OB1, a Tak»ke yKa3bIBalOT HA BECbMa BEPOSITHYIO CBSI3b ITUX IUIEPTUTAHTOB C KOM-
mrekcom M 17. Onu, eciu u He TOKa3bIBAlOT OKOHUATEAbHO, uTo HD 168607 u HD 168625 cocrasiis-
0T PUBUIECKYTO TTAPY, TO BO BCAKOM CIydae 3HAUUTEHHO MOBBIMIAIOT BEPOSITHOCTh WX (PU3MIECKOH
CB4d3U. HepCHeKTI/IBa, ,HaJII)HefIIHeFO yYTOYHEHUA CUTYyalluu Ha6.HIO,ILa,TeJH>H])IMI/I CcpeaCrBaMm CBA3aHaA
peXkJe BCEro € IMOJydeHHeM CIIeKTPOB BBICOKOTO Da3pelleHnst Jis COCeIHMX 3Be37 (B 4acTHOCTH
qist 3Be37 komiiekca M 17) u uzobpaxkennit 00HEKTOB ¢ MIJLITMCEKYH/THBIM DA3PEIIEeHUEM.
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