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AHAJIN3A CIIEKTPAJIbBHBIX HABJIFOAEHWUN BTA
BBIBOPKU 3BE3/1 TUITA § IIINTA

B.M. Beponuxosa, A.U. Lanees, /I.B. Usanosa, /[.0. Kydpasues

AnaHOTa U

B crarbe mpeqcTaBieHBl pe3ysabTAThl 00pabOTKM M aHaaIW3a CHekTpoB 13 3Be3m tuma J
ITura, nabmogasmuxca B oktabpe 2008 1. na 6-m reseckone BTA Crernmasibaoit acrpodusuae-
ckoii o6ceparopun PAH. Kpome nepsraroii 06paboTKM CIIEKTPOB BHIIOJIHEHO OIIPENEIEHIE 10
dboTomeTprUecKUM TAHABIM TpEIBAPUTEIBHBIX 3HAUEHMI mapamerpos atmocdep (3dbdexkTns-
HBIX TEMIIEPATYD U J0rapudMOB YyCKOPEHUH CUJIBI TAKECTH ), TAKIKE M3MEPEHbI SKBUBAJTCHTHBIE
[IMPUHBL CIEKTPAJIbHBIX JIMHUN U J1y9eBble CKOPOCTH 3Be3]I.

KuroueBbie cioBa: 3se3pl tuna 0 [lura, napamerpsr armocdep, JiyueBbie CKOPOCTH.

BBenenue

3ee3npl tuna § Illura — 3T0 KOPOTKONEPUOIUUECKHUE MyJIbCUPYIONIHE MePEMEeH-
HbIE 3Be3/Ibl, B OOJIBITUHCTBE TPUHAIEIKAIIE NIIABHOM TOCIEI0BATEIBHOCTH JIRarpaM-
mbl Teprmmnpynra — Paccena. Boi3Banubie TyIbcamusaMu aMIIATYIbI W3MEHeHusT O1ecKa
9TUX 3BE3J] COCTABJSIOT HECKOJIHKO COTHIX 3BE3HON BEJNYUHUHBI, & IEPHOIbl M3MEHEHW
6JrecKa — HECKOJIBKO 9acoB. 3Be3bl Tuna § [llura mmeror Tak:ke caemyromme quanaso-
HBI TapaMeTpoB: crekrpaabHbie Kiaacesl — ot A0 1o F5, remmeparypsr — 6000-9000 K,
logg — 3.0-4.5 dex, maccel u pagauychbl cocraBisaior coorBercrBeHuno 1.4-3 Mo u 1.5-
25 Rg.

K macrosmmemMy BpeMeHH IeTajbHbIE CHEKTPOCKOMMYECKHWe WCCIETOBAHUS BBITION-
HEHBI JIUTITH J1J71s1 HeOOJIBITIOT0 KOJNYecTBa 3831 AanHoro tumna. [Iposoanancs crenmais-
HbIE UCCJIEJIOBAHUS TI0 M3Y9YEHUI0 XUMUYIECKOTO COCTAaBA ITUX 3Be3]], HApuMep paboTh
Paukosckoii [1, 2], Xyu-Bon-Xoa [3], FOmenko u coasropst [4], @occarru [5] u np. ITo pe-
3yJbTaTaM 3TUX paboT OTMEYaeTCst, ITO pa3ubie 3Be31bl Tuna ¢ nra 1eMoHCTpupyoT
U30BITOYHBIE COJEPXKAHUS MHOIUX 3JIEMEHTOB WU XUMUYECKHUH COCTaB, KAYECTBEHHO
cxoxuit ¢ Am-3Be3mamu. 115 10CTOBEPHOI TTPOBEPKY CYIIECTBOBAHMS PA3IETEHIS ITHX
3BE3J TI0 COJEPIKAHUIO 3JIEMEHTOB HEOOXOIMMO H3yUeHHe M0 eJIMHOM MEeTOIUKE J10CTa-
TOYHO GOJIBINON BBIOOPKH 3BE3/] U ONpeJe/eHre UX XUMUYIECKOrO0 COCTABA HA OCHOBE
Ka4eCTBEHHOTO HAOJII0IaTeIbHOTO MaTepuaia.

B nacrosimeit pabore mpencTaBisieM pe3yabTaThl 00pabOTKM CIEKTPOB W aHAJIN3A
dbyHmameHTaNIBHBIX mapaMerpoB 13 3Be3x tuna § IlluTa, CmeKTpbl KOTOPBIX OBLIN TMO-
nydenst Ha 6-m Tesneckone BTA Crernmannuoii acrpodusnueckoii obcepsaropun PAH.

1. Wccaenmyembie 3Be3/bl

Hacrosmasa pabora mpoBoaWTCS B paMKaxX COBMECTHOIH mporpamwmbl «Hcciaemosa-
Hue QYHIAMEHTATHHBIX TAPAMETPOB U XUMHUYECKOTO COCTaBa 3Be3 Tuma aeabra [ura
HA OCHOBE CIEKTPOCKOINU BBICOKOTO PA3PEINEHUsT», KOTOPAs BBIMOJHSIETCS COTPYIHU-
kamu kadenpsr acrporovun Kasauckoro yauusepcurera n CrienuaabHON acTpodusmde-
ckoit o6cepsaropun PAH. OcroBHasi 3aada nporpaMMbl — OTPEJIETEHHE XUMUIECKOrO
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Tabn. 1

Mudopmarus 06 nccmeayeMbIx 3Be31ax

3sezma (HD) | my | B—V | Ammwmryna | Ilepmon | Vsini | Cnekrp.
(HD) cyT KM/C KJ1acC
2628 5.20 0.27 0.05 0.0693 16 ATIII
4818 6.38 0.31 0.01 0.0396 16 F2IV
23194 8.06 0.20 0.005 0.0204 20 A4-ATm
23607 8.26 0.26 0.01 0.047 10 ATV
26322 5.39 0.35 0.07 0.1450 7 F2IV-V
50420 6.16 0.31 0.01 0.17 26 AQITI
64491 6.23 0.28 0.007 0.049 15 A3IV-V
71297 5.60 0.22 0.005 0.0380 13 A5 IIT-IV
73712 6.76 0.27 0.004 0.1411 30 A9V
191747 5.51 0.09 0.01 0.1215 40 A3TIT
204188 6.08 0.24 0.01 0.044 37 A8m
214698 6.33 0.04 0.005 0.05 25 A2V
221142 6.61 0.55 0.02 0.0730 - FO

cocTaBa 3Be3J BBIOOPKM MO HADJIOMEHUSM HA, CIEKTPOMETPE BBICOKOTO PA3PEIIeHNUs,
ycranorernom B pokyce Hecmura 6-m reneckona BTA | u anaiuns comepykanuii Makcu-
MaJIbHO BO3MOYKHOT'O KOJMIECTBA XUMUIECKUX TIEMEHTOB JIJIsl PACCMOTPEHHUsI TIPOTIECCOB
crparuUKAIMY B 3BE3/IaX C MYJIbCATMOHHBIMU TIPOTECCAMU B aTMOC(Epax.

Janubie Habmoaerus npopogunuck 17-18 okradbps 2008 r. wa cnekrpomerpe HIC
BTA [6] ¢ paspemennem 45000 n orromennem curnasn/mym 110-280 B 3aBrucuMocTH OT
SIPKOCTH 3BE3IbI U BPEMEHU IKCIOo3uliuu. B xome HAOII0MeHnit OBLIN MOy YeHbI CIIEK TP
13 3Be3x B crekTpaibHoM amanasomne 4120-5590 A. Ocrosmas mndopMaIms o 38e31ax
(3BE3/1HbIE BEJMYUHDI, IOKA3ATEJIU [[BETA, AMILIUTY/Ibl 1 IIEPUO/IbI [IEPEMEHHOCTH, CKOPO-
CTH BpPAILEHUS U CHEKTPaJIibHbIe KJIACChl) U3 craThu Poxpuresa u ap. [7] upeacrasiena
B Tabm. 1.

2. O6paboTka cCOIEeKTPOB U MMapaMeTpbl aTMmocdep

Habmromasmuiicss crexkTpaibHbIil quana3oH oxBaTbiBaeT 30 TepeKpbIBAKOIIIXCS
nopsiakoB. [leppuanas 06paboTKa CIEKTPOB COCTOsIA B ceayomem: Bbrantanus BIAS,
pPaccesiHHOTO CBeTa, [IeJIEHHEe Ha IIJIOCKOe IMOJIe, IKCTPAKINS, & TaKXKe yIajeHhe KOC-
MUYECKUX YACTHI], KAJIUOPOBKA [IJIMH BOJIH BBINOJIHAIACH HTPOIPAMMHBIM MAKETOM
REDUCE [8]. B nmambHeiiiem TpoBe/ieHe HEMPEPBIBHOTO CIEKTPA, W3MEpeHHe JIyde-
BBIX CKOPOCTEIl 1 9KBUBAJIEHTHBIX IITUPUH CIIEKTPAIbHBIX JIMHUH TPOU3BOIUIIUCE TOCPEI-
creoM Momudunnposannoit mporpamvbl DECH20T [9] (em. Takke http://gazinur.com).
Ha puc. 1 mpejcraBieno cpaBHeHHe yYaCTKOB CIEKTPOB B Jauanasone 4512-4568 A nns
YeTHIPEX 3Be3/ C PA3JIMIHBIMYA 3HAYEHUSIMU CKOPOCTEH BPAIIEHUS.

JL1s HeCKOTBKUX 3BE37] ObLIN BBIMOJTHEHBI N3MEPEHUs SKBUBAIEHTHBIX MMUPWH. B 3a-
BUCHMOCTH OT CKOPOCTE# BpaIlleHnsT 3Be3]T, YUCJI0 M3MEPEHHBIX JIMHUI COCTABUIIO B IIEJIOM
s Beex anemenToB oT 100 mo 500. Cpenn manbosee 9acTo BCTPEUAIOIINXCS 3JIEMEHTOB
rakue nementbl, kKak Fe, Cr, Ti, Ni, Ca, Ce. merorca nunuu peakux snementos: Eu,
Sr, La, Nd, Ba.

Mo doromerpudeckum uupekcam cucrembl CTpeMrpera ¢ HOMOIIBIO KAJIUOPOBOK
Banona [10] ompesesnensl npeaBapuTeabHble 3HAUEHUsT TapameTpoB arMocdep 3Be3n
JJIs JAJIbHEIero pacdera comeprkanuii 3seMenToB. [1o HAMM OIeHKaM TeMIepary-
PBI UCCJIeIYEMBIX 3BE3]] JIe2KAT B IIPe/iesiaxX JOCTATOYHO MUPOKOrO IUANa30Ha 3HAYEHU I
(6920-8845 K). Bnauenus lg g komebmiorcs or 2.86 1o 4.43 dex.

s Bcex 3Be3 ObLIM M3MEPEeHbl 3HAYEHUs JIy9eBbIX CKOPOCTEH C MCIIOIh30BAHUEM
BCEX HEDJIEHIMPOBAHHBIX JInHWIA. [lolydeHHbIE 3HAYUEHUS TEMIEPATYP, JOrapudMOB
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Puc. 1. Crekrpsl 3Be3/1 ¢ pasHbIMU CKOPOCTSAMHU BPAIEHUSA

Tabm. 2
CpaBHeHHe apaMeTpoB MCCIIeyeMBIX 3BE3]]

Beesma (HD) | Tun lgg Tert lgg Ref RV RV Ref
(our) | (our) | (bibl) | (bibl) (our) (bibl) | (RV)
2628 7360 3.48 7325 3.59 [11] —8.99 | —10.3 | [14]
4818 7560 | 3.93 | 7415 | 417 | [12] | 6.10 23 | [14]
23194 8200 | 4.43 | 8542 | 4.0 | [11]| 3.95 1.0 | [15]
23607 7990 | 4.42 7875 4.0 [11] 3.87 5.9 [15]
26322 6920 | 3.37 | 6943 | 3.57 | [11] | 1620 | 17.1 | [14]
50420 7170 | 2.86 | 7412 | 3.40 | [11] | —3.87 | —7.0 | [14]
64491 7250 | 4.02 | 7585 | 4.20 | [12] | 13.41 | 153 | [14]
71297 7880 | 4.20 | 7943 | 419 | [12] | —0.42 | 28.6 | [14]
73712 7360 3.30 7270 3.40 [13] - 34.8 [14]
191747 8235 3.82 - - - 4.70 —13.0 | [14]
204188 7940 | 419 | 7762 | 4.34 | [12] | 743 | —124 | [15]
214698 8845 3.74 - - - —13.76 | —12.7 | [14]
221142 - - - - - - —12.0 | [14]

YCKOPEHWi CHJIbI TS’KECTH U JIy9eBbIX CKOPOCTEHl B CPABHEHUU C Pe3ysibTaTaMu IPy-
UX aBTOPOB IMPE/ICTABJIEHBI B TaOJ. 2, I7e B EPBOil KOJIOHKE JaHbl HOMEPA 3BE31, 2-4,
3-s1 u T-g copepzKaTr mapaMmerpbl, pacCCIMTaHHbIE B HACTOsAIIEH padbore, a 4-s, 5-a u 8-
KOJIOHKH — JINTEPATYPHBIE JTAHHBIE U3 UCTOYHUKOB, YKA3AHHBIX B CTOJIONAX 6 m 9.

g 3se3q HD 2628 w HD 204188 ma puc. 2 mpeIcTaBIeHbI 3aBUCHAMOCTH JIYIeBbIX
CKOPOCTE#l OT IJTMHBI BOJTHBIL. [IJ1s1 pA3HBIX 9JIEMEHTOB CPEIHUE JTYI€BbIE CKOPOCTH NMEIOT
onm3kue 3uadenus. s 3se3npr HD 2628 stu 3madenus sexkar B npegenax or —11.4
(3 manmn Nil) no —12.2 (6 smunit Till). Ja 3sesasr HD 204188 — o1 —10.6 (2 nunanm
Till) no —13.4 (3 nunuu FeIl). B nemom 1715 nepBoit 383151 J1y9eBbie CKOPOCTH ObLIN
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Puc. 2. 3aBucnmocTn JIy9eBBIX CKOPOCTEH OT JJINHBI BOJTHEBI

usmepenbl 10 JuaugM 9 ssementos (CI, Cal, Col, CrI u Crll, Fel u Fell, Mnl],
Nil, Scll, TiIl), a mna Bropoii — no suuusm 3 snementos (Crll, Fel u Fell, TilIl).
O6bsicHseTCs 9TO TEM, YTO CKOPOCTh Bpaienus 38e31pl HD 2628 pasna 16 km/c, Torga
Kak st 3ee3ab HD 204188 310 3navenne cocrapisier 37 KM/c, ¢ 4eM CBSI3aHO CHIILHOE
oaenaupoBanne ee juumii. Ilo 3Toit ke mpuumne s 3se3abl HD 2628 Oblam m3me-
PEHbI 9KBUBAJIEHTHDIE IIUPUHBI JIUHUN OOJIBIIErO KOJINIECTBA SJIEMEHTOB (B TOM 4uCJie
peakux), yem Juis 38e3xabl HD 204188. B tabur. 3 npuseenst cBenenus s 00enx 3B€3.1
0 KOJTUIECTBE JIMHUI PA3HBIX 9JIEMEHTOB, J/IsT KOTOPBIX ObLITNA U3MEPEHBI SKBUBAJEHTHBIE
IMTAPWHBI.

3. PesyabraThl U IEepPCHEKTUBLI

Brimosnena 06paboTka crekTpoB BbiOOpku u3 13 3e3n tuna § Illwura. V3mepers:
SKBUBAJIEHTHBIE IMUPUHBI, JIy9€Bble CKOPOCTH, IO JUTEPATYPHBIM (DOTOMETPUIECKUM
JIAHHBIM BBIMTOJTHEHBI OIEHKW MMapaMerpoB 3Be3n. B jgasbHeiiineM miaHupyercs yTod-
HEeHMEe TTapaMeTPOB 3BE3 MO CIMEKTPaM, OTPEIe/IeHNe COMEPIKAHMI JIEMEHTOB B TIPE/I-
nosioxkennsix JITP u ne-JITP (79 HEKOTOPBIX 3JIEMEHTOB) JIJIsi MOMCKA BO3MOYKHBIX
addekTor crparudukanum B armocdepax 3ee3n. [lo cnekrpam 06HAPYKEHO, YTO CKO-
pocts Bparmienus 3Be3abl HD 73712 3na9quTe1bHO MPEBBINIAET 3HAYEHUE, YKAZAHHOE B
aureparype [1]. [lnanupyercsa Takzke npoBecTH CpaBHEHUE II0JIyYEHHBIX PE3YJIbTATOB C
JaHHbIMU HaOmonenuit 38e31 tuna 0 [llura, Beinosnennabivu va resieckore PTT150 [16].

Pa6ora gactuuno nommeprxkana Poccuiickum doumom hyHIaAMEHTATBHBIX UCCIET0-
Banuii (npoektbl Ne 10-02-01145-a u 09-02-00002-a). Asropsl Takzke Giaarogapubr Ko-
MUTETY 0 TeMaTHKe OOJBIINX TEJIECKOOB 3a MPeJI0CTaBIeHHOE BpeMs HaOIoIeHuil Ha

BTA CAO PAH.
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Tabn. 3
KonuyecTBOo n3MepEHHBIX SKBUBAJIEHTHBIX IMUPUH JIJIs ABYX 3BE31,
HD 2628 HD 204188
Qnement | Kommuecrso ymunii | Dnement | KonmwecTso nuanmii
Ball 2 Ball 1
CI 8 CI 2
Cal 17 Cal 1
Call 3 Call -
Cell 8 Cell 2
Col 4 Col 1
Coll 1 Coll -
Crl 20 Crl 6
CrlI 32 CrlI 10
Cul 2 Cul 1
DylIl 2 DylIl -
Eull 1 Eull -
Fel 87 Fel 25
FelIl 46 Fell 10
Lall 2 Lall -
Mgl 7 Mgl 3
MgII 2 MgII -
Mn 1l 7 Mnl 3
Nd1II 2 NdII 2
Nil 32 Nil
Nill 1 Nill -
OlI 2 01 2
SI 3 SI -
Scll 14 Scll 1
Sil 9 Sil 5
SmII 5 SmII 1
Srll 1 Srll -
Til 10 Til -
Till 41 Till 8
VI 1 VI -
VII 6 VII 2
YII 10 YII 3
Znl 1 Znl -
Zr 11 8 Zr 11 3
Summary

V.M. Berdnikova, A.I. Galeev, D.V. Ivanova, D.O. Kudryavtsev. Preliminary Results of
Analysis of Spectral Observations on BTA for a Sample of § Sct-Type Stars.

This article presents the results of processing and analysis of the spectra of 13 § Sct-type
stars. The observations were made in October, 2008 with the 6-m telescope BTA of the Special
Astrophysical Observatory, Russian Academy of Sciences. In addition to the primary processing
of the spectra, we determined preliminary values of the stellar atmospheric parameters (effective
temperatures and gravities) based on the photometric data and measured the equivalent widths
of the spectral lines and the stellar radial velocities.

Key words: § Sct-type stars, atmospheric parameters, radial velocities.
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