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Ilocne oTkpbiTuda ocernbio 1995 . maaneTHO# cucTeMbl BOKPYT 3Be311bI H1 Peg Havasach apa BHECOT-
HeYHbIX 1aHeT. B nacrosiee Bpemst acrporomam ussectHo 6ostee 80 38e3 ¢ mraneramu. [losromy
MOXKHO HAQ9aTh CTATUCTUYIECKUE HUCCIEIOBAHNS JAHHOM IPyIIbl 3Be3/1. MbI HCCIeI0BaIN PacIpeIe-
JIEHUST PA3IMIHbIX Hapamerpos 50 3Be31, 00JIaJAI0NUX [LIAHETAMU, Ha OCHOBE OIyOJIMKOBAHHBIX B
aureparype mauubix: poromerpun (V, B —V, M,), dusuueckux napamerpos (Terys, lg g, [Fe/H],
Viurs M, R, Vyot, BO3PACT), KHHEMATUIECKUX XAPAKTEPUCTHUK, & TAKIKE COAECPIKAHUI XUMUUECKUX
3JIEMEHTOB.

ATMOSPHERIC PARAMETERS AND CHEMICAL COMPOSITION OF 50 STARS WITH
PLANETS DISCOVERED IN 1995-2000, by Galeev A., Bikmaev I. — After a planetary sys-
tem was discovered in Autumn 1995 around 51 Peg by Mayor and Queloz the era of extrasolar
planets has begun. At present astronomers know more than 80 stars with planets. It is possible
to start with statistical studies of this group of stars. We investigated the distributions of various
parameters and chemical compositions of 50 planet-harboring stars. A great number of sources was
inspected to collect and analyze the photometric properties (V, B —V, M,), physical parameters

(Tesy, lg g, [Fe/H], Viur, M, R, Vyor, age), kinematic characteristics, and element abundances.

NCIIOJIb30BAHHBIN MATEPUAJI

B nmogbpe 1995 r. B ouepegmnom momepe xkypHasta “Nature” Boimuia crarbs 00 OTKPBITAM ILIAHETHOMN
cucteMmbr y 3Be3bl 51 Peg [1|, koTopas mosoxkmia HaYa 0 dpe W3yUeHUs BHECOMHEUHBIX maaHeT. Ho
JIMIIb IIEPBOE BpeMd 3TO 6bI.)'[O NCKJIIOYNTE/IbHBIM CO6bITI/IeM7 IIOCTEIIEHHO YUCJ/I0 BHECO/JTHEYHBIX IIJIaHET
HaYaJI0 HCIUCIATHCI TeCATKAMIE, BEIb C KaKIBIM ['OIOM UX OTKPBIBAIOT Bce Oosbiie u 6obire. B 1996 r.
6b110 OTKPBITO 2 mnanersl, B 1997 — 5, 8 1998 — 7, B 1999 r. mraners: Obuin oOHApy2KeHbl ¥ 9 3Be3,
a B 2000 — yxxe y 25! To ecTsb, B TeueHne MOCTETHUX IIECTH JIET XX BEKA OBLIA OTKPBITHI MJIAHETHI Y
49 3BE3/1. I/I YUCI0 UX MIPOAOJIZKACT PAaCTU, U3BECTHBI y2K€ IEJIbI€ IIJIaHETHbIC CUCTEMBI, COCTOAIINEe U3
2-3 mramHer.

Bosibiioe unciio mianer y Apyrux 3Be37, MO3BOJISIET HAYATH CTATUCTUYECKHUE MCCIEI0OBAHUS XapaK-
TEPUCTHK STUX 00BbEKTOB (M ILTAHET, U 3Be31). B gaHHONl paboTe MBI DENININ OrPAHUIUTHCSI TOJTBKO
BbI6opKOit u3 50 3Be3y ¢ mianeramu (3CII), n3BecTHBIX K HAYaLy HOBOIO CTOJIETHs (B 9TO YUCIO Mbl
Brrouryin u CONHIIE), U PACCMOTPETh PACIIPEIEIeHNs] PA3INIHBIX TAPAMETPOB STHUX 3BE3].

Mb1 npuB/exu 60/IbIIOE KOJMYECTBO JIUTEPATYPHBIX UCTOUHUKOB (Gostee 50), uTobb1 cobpaTh u mpo-
BecTu aHaam3 (HOTOMETPHIECKUX CBOICTB (BuIuMasi u abCOMIOTHAS 3Be3/HAs BEJUMYNHA, OKA3ATE I
usera), dusnyeckux napamerpos (3ddexrusHas Temneparypa, Jorapudm yCKOPEHUs CUJIbl TAXKECTH,
MEeTaJLTHIHOCTh, CKOPOCTH BPAIEHUS W TYPOYJEHTHOCTH, Macca, Pajnyc, BO3PACT U T.1.), COAepKa-
HUI XUMUYECKUX 3JIEeMEHTOB (B YaCTHOCTHU .)'[I/ITI/IH) " KMHEMATUYIECKUX XaPaKTEPUCTUK (KOMHOHQHT])I
neKky/asapHoit ckopoctu Vipgee — U, V, W — nBuzkenus B l'anakTuke) nanHoit rpymnme! 38e371. Hekoropbie
napaMerpbl (CBETUMOCTH, PaJuyChl) ObLIM PACCYMTAHBI HAMU HA, OCHOBE JAPYTUX JIAHHBIX.

s cpaBHenns Mbl paccMoTpesn BeIOOPKY u3 150 3Be3 comuednoro tuma (“3Be3n mous’), uccie-
JIOBAHHBIX U JII00E3HO mpepocTaBieHHbx HaM Kiaycom Pypmanom. Dta BbIOOPKa 0ojee OJHOPOIHA
(mapameTpsl BCEX 3Be3JT MOJIYIeHbl OHUM METOIOM ), HO OHa cojep:kuT u Heckombko 3CIL. IToaromy ee
yA00HO MCIIOIB30BATH JjIsi CPDABHEHUsI IIAPAMETPOB 3BE3[ B STUX IBYX BbHIOOPOKAX.

PE3VYJIBTATDBI

1. Haitnenuble g MCCAeOBAHHBIX 3BE3] C IIAHETAMH IapaMeTpbl U3MEHSIOTCSI B IMUPOKUX IIpeJe-
JlaX. DTO BO3HUKaET OJiarogaps HEOJHOPOAHOCTH ITOM BHIOOPKH, Beib OHU OTOMPAIUCH 110 KPUTEPUIO
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HAJIAYAS Y 3BE3/IbI TIAHETOMOS00HOr0 CIyTHHKA. K mpuMepy, JaHHas Tpyna o0beInHIeT 3Be3IbI OT
kpacuoro kapmuka Gl 876 (M4, Terp = 3200 K) mo F-cybruranra HD 120136 (T.rr = 6390 K), xo-
Ts1 OOJIBITMHCTBO DTUX 3BE3/I BCE K€ IMOMAJLAI0T B 00/IaCTh 3BE3 COJHEYHOrO Tuia ¢ 3PpOEeKTUBHBIMEI
temneparypamu 5000-6000 K u 1g g or 4.00 1o 4.50 dex.

Oxoito 50 % 3CII umeroT cBeTUMOCTH, 3aMETHO OT/IMYAIOIINECH OT COIHeYHOM. Macchl JJaHHbIX 3B€3/,
3ax/ovdens! B npenenax or 0.78 My (y HD 192263) no 1.46 M (y HD 89744). Pacnpenenenne macc
9THUX 3BE3J] MOBTOPSIET aHAJIOTMYHOE pacupejesenne 38e31 mojist OypMana U MOKA3bIBAET YETKUIl MUK
Ha 1 Mg (puc. 1). I'mctorpaMmer, TOCTPOEHHBIE /IS APYTUX TapaMeTPOB 3BE3]I, MOKA3BIBAIOT PacIIpe-
JIeJIEHUE ¢ TTUKOM, COOTBETCTBYIOIIUM COJTHETHOMY 3HAYEHUTO.
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Puc. 1. BaBucumocru MeTaiMuHOCTH PACCMOTPEHHBIX 3BE3J, C IJIAHETAMK U 3BE3[| [0 OT Macchl (BBEpXy) U
remneparypbl (BHU3Y)

TompKo pacpe/esenne MeTa/UTMIHOCTA O0OHAPY KUBAET 3HAUYNTEIbHBIE OTKJIOHEHWST OT PACIpeIesTe-
HIts1, HAO/TI0JAeMOr0 Y OIMHOYHBIX 3BE3] COTHETHOro TuMa (puc. 2). MeTa//ImaHOCTH 3Be3/1 C ITaHeTaMI
uzmensitorcs or —0.72 dex (HD 114762) no +0.47 (HD 145675). Ho kpome HD 114762 [Fe/H] < —0.10
uMetoT Jiuiib 4 3Be3761. B uTore okasviBaercs, uro bosbimmacTBO 3CII pacrnosioxkeno B obyractu MeTali-
smanrocreit —0.1 ... +0.5 dex ¢ makcumymom Ha 0.2 dex. IIpobiema Takoro pacupeseeHus: pacCMaTpu-
Baercs B paborax |2, 3.

2. XuMudgecKnii COCTaB JTaHHBIX 3B€37, 000X TIAHETAM’, Ompeaenssicsa B paborax [omza-
ne3a u ap. |[4-6] u Canroca u ap. [7|. K srum mamneiv mbr gobasuan pesymnbrarsl ais HD 6434 (8],
HD 19994 [9], HD 95128 [10], » HD 9826, HD 186427, HD 217014, nccienosanubix Hamu. Kosmue-
CTBO paccMOTpeHHbIX dmemeHToB pacrer or 4 (Si, Ca, Ti, Fe) y HD 177830 mo 22 (HD 19994) u 36
(HD 186427), no 6G0bIMHCTBO 3Be3/1], (KOTOPbIE PACCMOTPEHbI [0H3a/1€30M) MPEJCTABIAIOT COAEPIKa-
Hust TOIBKO 13-15 sementoB. Beero Mbl mpoaHa/m3upoBain XxuMudeckuii cocraB armocdep 40 3Be31
BBIOOPKWU.

[To XUMIIECKOMY COCTaBY JAHHBIE 3BE3/IbI TAK:Ke MOXKHO pa3buTh Ha rpymmsl (puc. 3). Ilars 3Be3,
HD 6434, HD 13445, HD 37124, HD 114762 u HD 143761, orHOCATCS K 00 bEKTAM C IIOHUKEHHON MeTaJI-
manoctbio [Fe/H| < —0.10. Ilects 3Be3x (HD 95128, HD 117176, HD 130322, HD 192263, HD 209458
u HD 222582) 110ka3biBAIOT COJIHEYHBINH XUMCOCTaB. Y OCTABIIMXCs 3B€3J] — CU/IbHbIE U30BITKU MeTaJl-
708, ocoberro y HD 75732 u HD 145675 3nauenus Ae(star — sun) > 0.3 11 Bcex 371€MeHTOB (Kpome
aurust). Takxke kak y anasoros Cosmxua [11], pacnpesgesenus copepxKaHuii UMEIOT pPa3/JuYHbI BUJL
y pa3HbIX 3Be3. XOpOIIo 3aMeTHa MoBbinieHHas MeTaanndHocts 3CII, eciu cpaBHUTH ycpenHeHHbIE
pacrpeiesieHnst CoAEPKaHnil XUMUIECKUX 3JEMEHTOB 3TuX 38e3/ u 38e31-ananoros Connna (puc. 4).
CpaBHeHue cozepKanuii JuTusg y 32 3Be3]] HE MOKA3BIBAET UX KOPPEISIUU C COMEPKAHUAMU JIPYTUX
S7IEMEHTOB.
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Puc. 3. Conepanusi XUMUYIECKHUX JIEMEHTOB B arMocdhepax Tpex 3Be3/[1 € IIAHETAMH, KOTOPbIe JEMOHCTPUPYIOT:
u36brroK Merasos (HD 145675), conneunstit xumcocras HD 222582 u nonmzkentyio meramanocrs (HD 37124)

3. Ha ocuoBe coOpaHHBIX apaMeTpOB 3BE3 C IJIAHETAMU, MbI IMOIBITAJINCH 0TOOPATH O0OBLEKTHI,
KOTOpbIe MOXKHO oTHecTH K anajgoram Comama. B mrore mbr Beibpaau 5 3se3x (HD 6434, HD 12661,
HD 186427, HD 217014, HD 222582), y KOTOPBIX IOYTH BCE XaPAKTEPUCTUKK OJU3KHU K COMHEYHbIM. HO
TePBbIE YeThIPE 3BE3/Ibl MMEIOT XUMUIECKUI COCTAB, OTNIAONIAiiCcsS oT cotHedHoro. Tompko HD 222582
[TOKA3bIBAET YUBUTEJHLHOE COBIAJEHNE C COTHEYHBIMU JAHHBIME “T0 BceM myHKTam’. MbI mpesmnosia-
raeM, 9TO Ta 3BE3/[a MOMXKET CUYMTATHCA HAWIYYIIMM COJTHEYHBIM aHAJOIOM B ITOH rpyIie 3Be3s u
KaHIuaToM B BoitHuKu CosTHITA.

4. TTo kunemarugeckum xapakrepuctukam 3CII Hugem 0coOeHHBIM HE BBIIE/ISIOTCS. SHAYEHUsT KOM-
IIOHEHTOB CKOPOCTH JBHKEHHS STHX 3Be31 B lamakTmke jexkar B ‘obmem obsake”. Pacmpenesenne

KyMynaTuBHOH CKOPOCTH (Vipaee = VU? + V2 + W?) paccMOTpeHHBIX 3Be3J HIEHTHIHO TAKOMY IKe
paCIpee/IeHUIO y 3Be3/] 1oJisi (C y4eTOM TOro, 9TO KOJIUYECTBO 3BE3JI B 9TUX BLIOOPKAX OTIMYAETCS B

3 paza).
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Puc. 4. CpaBrenne ycpemHeHHOrO XMMHYECKOrO cocTapa 25 3Be3n ¢ mraneramu u 10 3Besg-anasnoros Commma
(na rpadukax nokazaHbl Gapbl OMUOOK COMEPKAHUN sl KAsKIO0TO JIEMEHTA)

Agropsl BeipaxkatoT Oaromaprocts K. @ypmany 3a npejocrasiennbie jgannabie, C. Topue 3a smnupu-
Jeckue 3aBucuMocTu Macca-paguyc [12] u A, XaiipyammHoit 3a momorns B paboTe ¢ JTaHHBIMHA.
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