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O HOBOM I'PYIIIIE KOPOTKOIIEPUTEAUMHBIX KOMET

© 2011 r. A.C.T'yaues, P.A.I'yaues

Hlamaxunecxas Acmpogpusuuecxas Obeepsamopus um. H. Tyeu HAH Asepbationcara
(e-mail: ayynb54@yahoo.com)

I/ICCACAOBaHa HAEA O CyIICCTBOBAHHH HE32aBUCUMOIT TPYIIIBI KOpOTKOHCpHI‘eAHfIHbIX KOMET, BbICKa3aHHAaA
panee OAHUM M3 aABTOPOB. HOKaBaHO, Y9TO YHCACHHOCTD I'PDYIIIBI 32 ITOCACAHHE T'OABI YBEAHYIHAACH AO 14.
I/ICX()ASI 13 KOCBCHHBIX COO6p(«DKCHHI>’I IIOKa3aHO, 9TO B 3Ty IPYHIIy MOXHO IIPUYINCANTH CIIIC 17 KOMET,

CUUTABIIINXCA YACHAMM I’pyHHbI erﬁﬂ’d. OGHapy»(eHa BBICOKas KOppCAﬂHI/IOHHaﬂ 3aBHUCHUMOCTDb MC)KAY

3HAYCHHUAMN aAPTYMEHTA IIEPUIEANA 1 BOCXOAAIIETO y3Aa opouT 31 KomeTsr.

KaroueBpIe CAOBA: KOPOTKO-IIEPUTEAMIHAS KOMETA, IPYIIIA, MACHTH(PUKAIIHA

WsBecTHO, 9TO KOPOTKOIIEPUTEAHIHbIE
kometsl (B AaapHerimreM - KIIK), B ocHoBHOM,
ACAAITCSI HA YETHIPE TIPYIIIBI, HOCSAIINE HA3BAHHA
HACHTU(ULIUPYIOIIUX ~HUX  CIHEIHAAUCTOB  —
Kpeiirma, Meiiepa, Kpaxra m Mapcaena. Ilo
AaHHBIM Ha HadaAo 2011 roaa mepeuncaeHnbie
rpymmer coaepxkar 1678, 109, 38 m 33 KIIK,
CymectByror  Takke 102
KOMETBI, HE BXOAMAIIHE B KAKyIO - AHOO IPYIIIY.
D KIIK
«criopaamgeckumm». B paborax [1,2] oanomy us
aBTOPOB VAAAOCH  BIIEPBBIC
mAeHTHUIIpoBaTh eme oAny rpymmy KIIK,
panee
CIIOPAAMYECKHX CaHIpersepoB. B macrosmei
padore, wucmoAs3ya Aammeie  KIIK,
OTKPBITBIX ITIOCAE ITYOAUKAIIMH ITUTHPOBAHHBIX
BBIIIE pabOT, a TaKwkKe OOAee TIIATEABHOTO
yKe
IIPOBOANTICA CAMOCTOATEABHBIM AHAAN3 AAHHOH
IPYIIIBI ~ HA  IIPEAMET €€  BO3MOKHOTO
pacmupennd. Hcam oTBeT Ha ITOCTABACHHBIN
BOIIPOC  OyAeT
PACIIIIPEHHOM IIAAHE OYAET MCCAECAOBAH BOIIPOC
O TOM, HE ABAACTCA A AAHHAS IPYIIIIA IIPHAATKOM
KaKOM-AMOO 13 IpyIII

KIIK.
Kaxk

HAEHTH(UKAITII
OCHOBHOE

COOTBETCTBCHHO.

YCAOBHO MOXHO Ha3BaTb

5TOM  CTATbU

BXOAAIIIIX B KaTCFOpI/HO T.H.

BHOBb

aHaAMU3a HNCITOAB30OBAHHDBIX AAHHDBIX,

ITIOAOKHUTCABHBIM, TO B

BI)H_HCHCPC‘H/ICACHHI)IX

mokasano Hamm B [l
KIIK B BmAE  IpymIs,
TaKKE AOAKHO OBITb
VACACHO U HA PACIIOAOKCHHE IIEPUTCANEB OPOUT
BOAHM3H OIIPEACACHHBIX IIAOCKOCTEH. Paccesmue
IIEPUICAHEB  BAOAB  TaKOW  IIAOCKOCTH B
LI THPOBAHHBIX paborax obObAcHAETCA
BO3MOKHBIM BAHAHHEM METCOPHBIX IIOTOKOB,

IIPUBOAAIIUX K PAa3APOOACHHIO IIPOTOKOMETHBIX

2

HpI/I

BHMMAaHUC

Aarep. Aaf 7 KoMer, COOpPAaHHBIX B EAHHYIO
IPYIIIY, OITUMAABHAS IIAOCKOCTD C HAUMCHbIIICH
AUCIEPCHEH  IICPUTCAMEB HMECT CACAYIOIIUE
KOOPAUHATBI:

Q =2221; =539, (1)

rAe mapamerpsl £, u I ABAAFOTCA BOCXOAAIIUM
y3AOM M HAKAOHOM  COOTBETCTBYIOILIETO
Kpyra HeOecHOM cpepsr,
coorBercTBeHHO. [1pm aTOM saeMeHTEI OpOHT ¢,
@, £ © [ KOMET 3TOH TPYIIIEl H3MEHAIOTCA
npeaesax ot 0.005 ao 0.009 a.e., or 72° A0 115°,
ot 351°.0 (mam -9%) ao 42°.4 u 1245 — 130°4,

COOTBETCTBCHHO.

OOABIIIOTO

AAf cpaBHEHHA 3aMETHM, ITO HAOCKOCTE (1)
ITAOCKOCTEH
KOHIICHTPAIINN IIEPUTEAUEB 4 M3BECTHBIX IPYIII,
ITapaMeTPel KOTOPHIX IIPUBOAATCA B Ta0amire 1.
3aMeTuM TaKKe MU TO, YTO II0 CPABHEHHIO C
APYTHMI — TPYIIITAMU,
IPYIIIBL  ABAAIOTCA
pasmbrTeiMu. B oToit ke Tabamie, ¢ 1meanro
AAABHENIITIX CPaBHEHMIA, OPUBOAATCA
MHTEPBAAB H3MEHEHHH YETHIPEX 9ACMEHTOB.

3aMETHO OTAHYIACTCA oT

TPAHMIBI  KPEHIIEBOM

MCHCC TOYHBIMHA "

3a HIpOINEAIINI IIEPHOA ITOCAE IIYOAHKAIIAN
pador [1,2], KIIK
ITOTIOAHHAACH obbekramu.  Mx
ITapaMETPhl  OIYOAMKOBaHBI B PAAE HOMEPOB
Daexrponnoro [upkyaapa Maawsx Tea (MPEC)
Mexayrapoaroro Acrporommdeckoro Corosa 3a
COOTBETCTBYIOIIUI  IEPHUOA.  AHAAU3
MaTepruaAa IIO3BOAHMA YBEAHYUTh YHUCACHHOCTD
rpynner Ao 13. Kpome Toro, moBTOpHBIN aHAANS3
yxe mayuyeHHoro B [l] marepmasa 1mo3BOAmA
BKAIOUUTH B 3Ty rpymmy Takke komery C/2008
1.8. Heobxoammere aambbie 110 14 komeram
oTpaxeHsl B Tabamuie 2.

cucreMa 3HAYUTCABHO

HOBBIMI

9TOIO
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Ta6aumna 1. Hekotopsie xapakrepuctuku getsrpex rpym KITK .

T'pyrmra g (a.c.) ® Q I Q, I,
Kpetima | 0.003-0.010 | 27°.7-109°.8 | 2830- 560 | 1280.9-1520.1 | 171°.3 | 370.48
Meiiepa | 0.010-0.040 | 530.1-810.8 | 540.8-85°3 | 66°.0-84°3 | 1101 | 53°.69
Kpaxra 0.031-0.054 | 48.1-78.3 20.1-53.5 110.3- 1498 | 5497 | 150.18
Mapcaena | 0.037 -0.052 | 190.7—- 3301 | 56°.3-850.7 | 220.2—28°.6 | 3590.6 | 10°.21
CpaBHeHnme ¢  AaHHBIMH ~ cratbu 2] Kak MBI yKe OTMETHAHM BBIIIE, I'PAHUIIBI AAA

IIOKA3bIBACT, YTO TIPAaHHIBI SACMCHTOB Op6I/IT
CACTKA UBMECHHUAHNCH U CTAAH CACAYIOIITHMII;

0.0049 <g < 0.0085; 72° <w < 120"

9'<Q < 65% 124" < 1 <136°. @)

HoBas 11A0CKOCTb, OTHOCHTEABHO KOTOPOIT
nepureanu opobur 14 KITK umeror
MHHHMAABHYIO AUCIIEPCHIO, IMEET CACAYIOIIINE
KOOPAHHATEL:

Q =218"8;, [=47"2. 3)

OtkAoHeHHSA ITepureameB ot maockocred (1) m
3 @B, m B,,, COOTBETCTBEHHO) TaKxKe
npuseacHbl B Tabaure 2. Hopas maockocts, 1o
cpasuenuro ¢ (1), HMMeer HECKOABKO MEHBIIYIO
aucrepcuro  (0.054 u 0.055, coorBeTcTBEHHO).
Oanako mHTEpBaA Imapamerpa B’ B atom cayuae
(or 5°44 po -7".63) szametHO TYyKe, UeM B
npeasiaymem (ot -5°59 Ao -5°.70). Tewmm
YVBEAHYEHUA AAHHBIX, 4 TaKkKe HEKOTOpPBIC
ApIYMEHTH,  IPUBEACHHBIE  AAA€E,  AQIOT
OCHOBAHUsA IIPOTHO3UPOBATH, YTO B OOO3PHMOM
OYAYILIEM 3Ta IPYIIIA IO YHCACHHOCTH CMOJKET
COIIEPHHYATH C KOMETHBIMU Ipyrmmamu Mapcaena
u Kpaxra.

A Temepp, HCXOAf H3  CYIIECTBYIOIIHX
CTATUCTIYECKIX KpPHUTEPHUEB, OIICHUM
AOCTOBEPHOCTD dakra «OTIYKACHHOCTID
paccMaTpUBaEMOI TPYIIIIbI OTHOCHUTEABLHO

cemerictBa Kpeiima. Ona nMeeT cAeAyromme

CPCAHHE XaPAKTEPUCTUKMI:

CpaBHEHHE 9THX ABYX CHCTEM C IIOMOIIBIO t-
kpurepusa CTBIOAEHTA ITOKa3bIBAET, YTO TOABKO B
CAYYa€ g, AOBEPHTEABHASA BEPOATHOCTD PA3ANIHUSA
okasbiBacTca Menbie 0.95. B ocraapHbIX Tpex
cAy4asx oHa npeBocxoAuT sHaveHwue 0.99.

cemerictBa Kpelinma ABAAIOTCA pa3MbITBIMHA. B
HAy9HOU Awnrteparype [4] OOBIMHO IIPHBOAATCH
cpeAHne 9AEMEHTOB AAf  9TOIO
cemerictBa. Ho ¢ Apyroit cropoHBI, 3A€MEHTHI
opout KITK BBIA€A€HHOI HAMU IPYIIIBI TAKOBHI,
IIPAKTUYECKH  IIEPEIIACTACTCA  C
Kpeiirma.  Ilostomy — BO3HHEKaer
AOTIOAHUTEABHOTO

BEAUYMTHDBI

9TO
CEMENCTBOM
HEOOXOAUMOCTD
B3aMMOPACIIOAOKEHHUA 3TUX ABYX Ipymil. B artom
KOHTEKCTE, ITIPEKAE BCETO, ITOCTAPAEMCS OTBETHTD
Ha BOIIPOC — MOIYT AU OBITb CPEAH KPEHITOBCKUX

OHa

aHaAM3a

KOMET YACHBI BHIACACHHOI HAMU TPYIIIIEL. Y1008

OTBECTHUTDH Ha ITOCTABACHHBIN BOIIPOC, MBI
HCIIOAB30BaAAT ABa KOCBCHHBIX crrocoba
Hp OB CpKI/I .

1. M3 xomIiAekca KpPEHIIOBBIX KOMET OBIAH
BeiaeAeHBl Te KITK, yraoBele aAeMeHTB KOTOPHIX
BXOAAT B mHTepBaAbl (2). Mx okasanoce 17 (me
AMIITHE HAITOMHHUTB, YTO 9TA YK€ ApPyras IpyIIIIa,
OTAMMYAIOIIAACA ~ OT  PAcCMATPUBAEMOM),  a
ONTHMAABHAA IIAOCKOCTb AAf HUX IIEPUTEAHEB
HMEET CACAYFOIIUE ITAPAMETPhI

Q =205'.6;, 1 =44"7,

1 B CTATUCTHYECKOM CMBICAE€ MAAO OTAMYAETCH OT
(3). D10 O3HAYAET, YTO KOMOHMHAIIUA YIAOBBIX
5AEMEHTOB U 9THX KOMET «3aA0KEHa» TaK, YTO UX
IIEPUTECATH 3HAKOMYIO

KOHIICHTPAITHFO.

HUMCIOT HaM

2. M3 Bcero cemeiicTBa KPEHIIOBCKUX KOMET
IIOCAE€ COOTBETCTBYIOIINX BBIYUCACHHI OBIAK
OTOOpaHBI T€, y KOTOPBIX OTKAOHEHHSA OT (3) B
mpeaeAax * 3%.0. Mx okazaroch 58.
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Ta6anna 2. Hosas rpyrmma KIIK n HekoTOpBIE HX AMHAMIYECKIE AAHHBIC.

Kometsr q e @ Q 7 Bod' Boew'
C/2007 K19 0.0085 1 80.93 12.41 125.18 0.75 3.45
C/2006 1.7 0.005 1 87.94 17.51 126.64 1.27 2.76
C/2007 112 0.0051 1 106.53 33.95 125.73 2.48 1.37
C/2005 1.10 0.0073 1 107.42 40.68 128.3 -1.75 -1.84
C/2006 M6 0.0049 1 111.22 41.24 130.4 -3.75 -4.78
C/2007 M6 0.0058 1 115.18 42.43 124.45 1.38 -0.79
C/1997 M5 0.0059 1 71.88 351.32 127.42 -2.59 -1.53
CK09X040 0.0051 1 99.06 27.54 124.11 4.63 4.64
CK10C030 0.0052 1 114.44 64.59 128.29 -7.35 -4.69
CKO01A050 0.0055 1 119.55 48.42 122.26 0.96 -1.50
CK10L.150 0.0073 1 97.71 25.9 123.38 5.44 5.59
C/2008 L8 0.0063 1 85.65 9.4 128.85 -0.05 0.49
CK10L060 0.0079 1 102.87 36.96 132.3 -4.99 -4.37
CK10E090 0.0051 1 98.02 17.13 135.7 -3.67 -5.70
Tabauna 3. . CpaBHuTeABHBIE XapakTepucTuku AByX rpymr KITK.
gy O Wep; O Qcp; 0 icp; O
Hosa rpyrima 0.0060; 0.001 990.9; 14.1 290.2;18.9 1270.4; 3.7
KIIK
I'pyrra Kpeiima 0.0056; 0.001 790.5; 11.7 90.0; 10.0 14304, 2.7
70
60 -
50 - .
40 + - .
o* % ¢ o
o
5 30 . e -
& ¢
> 201
* o *
*
*
10 ~ -
O T T T T T T 1
60 70 + 80 90 100 110 120 130
_10 -
_20 ,
aprymeHT nepurenus

Pnc.1. 3aBucnmocts MCIKAY apI’yMCHTaMI/I HCpI/II‘CAI/ICB 1 BOCXOAAITHUMHA y3AAMU Op6I/IT KOMET HpeAHOAaI‘aeMOﬁ

rpymmsr KITK.




Azorbaycan Astronomiya Jurnalt Ne 1, 2011 Azerbaijani Astronomical Journal

AKAFOUEHMUNE

Pacgersr mokasaam, 9TO yrAOBBIE BEAMYHHEI 3

opour oarux  BeiaeaeHHbix  KIIK  mmeror AOIIOAHUTEABHOE HCCAECAOBAHHE CHCTEMBI
CAEAYIOIIIHE CPEAHIE XaPAKTEPUCTHKH: KIIK 1mo3BoAfeT IIOATBEPAUTH BBIBOA PaOOTHEI O
— aA0 _ — »0 TBOBAHUU IIATON I'PVIIIIBL T.H.
Wy, = 94°.4 (mpm o = 11.6); 2, = 20°.8 CyIHecTBOBA © Py L
canrpeiizepoB.  OOIas  YUCAEHHOCTb  9TOU

(mpu o =12.0); i¢:l360.2 (mpu o =3.1) .

OAHAKO, 9TH 3HAYEHHUA 3aAMETHO PACXOAATCA CO
CPECAHIMH XaPaKTCPUCTUKAMU AAf  KPCHIIOBBIX
KTIK, yxazaunusix B TaOaure 3.

He BpaBadce B pOpMaAbHYIO CTOPOHY 3TOrO
PasAMYHA, MOKHO CAEAATH IIPEATIOAOMKEHHE O
TOM, HYTO CPEAH BBIACAGHHOHM TIPYIIIEI €CTh
3aMETHOE KOAHMYECTBO «IYKIX» AASl KPEHITOBCKOM
rpymmer KITK. CaeaoBarteabHO, €CTh OCHOBaHHE
CYNTATh, YTO YHCACHHOCTD BBIABACHHOI IPYIIIIEI
HaMHOTIO OoAbIire, 9yeM 14. Ecan 32 ocHOBY Opathb
naTEpBaA  (2), TO  OOIIEe  KOAHUYECTBO
HHTEPECYIOIIUX  HAC KOMET CPeAM  BCed
cosokyrnoctu KIIK moker Obrte He Memee 31.
MurepecHO TakKe TO, UTO MEKAY 3HAYCHHAMHI ()
n Q ommx 31 xomer HaOAIOAAETCS BeCbMa
BEIPA3UTEABHAA KOPPEAALIMOHHAS 3aBUCHMOCTb
(koacpdurment koppeasdrmu 0.93). Dro Takxke
MOKET  PAaCCMATPHUBATBCA  KaK
APIYMEHT B IIOAB3Y PEAABHOCTHU IIPEAITIOAATAEMOM

HE3aBUCUMBII

TPYIIIIEL

IPYIIIBI MOKET cocTaBuTh OT 14 Ao 31, kak
MHHHMYM. ITo mepe OTKPBITHA u
naeHTHdUKarun  HOoBeIX KIIK AAf mposepkn
HYKHO, TIPEHKAE  BCETO,
BHUMAaHIIE HAa  BO3MOKHOCTB

AQHHOTO
0oOpaTHTh
ITOIIAAAHNA KOMETHBIX OpOHT B HHTEpPBaAHB (2).
[To mHamreMy HOPOTHO3y B OAMUKANIIHE TOABL
KaK MHHHMYM,

BBIBOAA

YHUCACHHOCTh IPYIIIBL  OYAET,
yaBamBatbca. [lo  Mepe HAKOIACHHSA HOBBIX
AQHHBIX MOYKHO OYAET HCCAEAOBATH H BOIIPOC
IIPOUCXOKACHHUSA IIPEATIOAATAEMOH IPYIIIIBL.
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BO3MOYKHOM

QISA PERIHELILI KOMETLORIN YENI QRUPU BARODO
©.5.Quliyev, R.O.Quliyev

Qisa perihelili kometlorin yeni qrupunun méveudlugu barado miuolliflordon birinin verdiyi ideya todqiq
olunur. Son illor bu qrupun torkibinin 14 -5 gadar artmast géstarilmisdir. Dolayr milahizalorld gostorilmisdir
ki, bu qrupa Kreys qrupunun Gzvii sayilan daha 17 kometi daxil etmak olar. Miivafiq comet orbitlorinin diz

dogus bucaglart i3 periheli arqumentlori arasinda yiiksok korrelyasiya agkar edilmisdir.

Aparici s6z1dr: qisa perihelili komet, qrup, eynilosdirma

ABOUT NEW GROUP OF SHORT-PERIHELION COMETS
A.S.Guliyev, R.A.Guliyev

The idea about existence of independent group of short-perihelion comets, proposed by the one of co-
authors eatlier is investigated. It is shown that population of the group has increased up to 14 for last years.
Proceeding from indirect reasons it is shown that it is possible to add in this group 17 more comets which
have been considered as members of Kreutz group in the past. High correlation between values of argument
of perihelion and ascending node of corresponding comets is established.

Key words: short-perihelion comet, group, identification
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HPI/IBCACHBI pC3yAI>TaTbI HCCACAOBZHHﬁ

CpaBHHTeABHbeI AHAAU3 peSyAbTaT()B AQHHBIX ¢ OHY6/\I/IKOB’¢],HHI)IX I/ICCACAOBZHI/IfI

amann Hg

B cruekrpe 3Be3papl Tuma UX Ori - WW Vul.
LIPUBEA K TAKOMY

3aKAFOYCHUIO, YTO pC}KI/IM HUCTCUYCHUA C HepCMCHHOfI MOIITHOCTBIO Y 3BE3ABI WW Vul B IICAOM COXpaHHCTCH

B TCUYCHUC AAHUTCABHOTIO BpeMCHI/I. ITo CHCKTpaM ABYX HOYEH O6Hapy’){<€H0 YBEAHMYCHNC HHTCHCHUBHOCTH

KpaCHOFO OMHCCHOHHHOI'O KOMIIOHCHTA, HpI/I 9TOM AydYeBasd CKOpOCTb A2HHOI'O KOMIIOHCHTAa CHABHO HC

HM3MEHUAACh, 2 ¢ yMeHbIneHHeM V/R AydeBas cKOpOCTb LIEHTPAABHOH abcOpOLHU CUABHO M3MEHUAACH B

CTOPOHY OTPHIIATEABHEIX AYYEBBIX CKOpOCTel. B TedeHme OAHON HOYHM HA ABYX CITEKTPaX OOHAPYKEHO

«YABOCHHC» (1I)I/IOA€TOBOI‘O OMHCCHUOHHOI'O KOMIIOHEHTA.

KaroueBpie caoBa: criekrp, npoduab amann Hy, AygeBas cKOpOCTh, 9KBUBAACHTHAA IITHPUHA

BBEAEHUE

[Tepemennas 3esaa WW Vul ormocures x
HEOOABIIION TIPYIIIIE MOAOABIX 3BE3A C AATOAO-
ocAabAeHHEM Daecka, TaK
HasplBacMBIM ~ 3Be3paM  Trma  UX  Opmona
(UXOR). 3Besanr Tauma UX Ofl OKa3bIBAIOT PAA

IIPU3HAKOB 3BE3A THIIA Ae/Be XepbOura, rAe

TOAOOHBIM

SMUCCHOHHAA AMHHA Ha, Kak HpaBI/IAO, HMEET

ABYXKOMIIOHEHTHBIH aKKPELIMOHHBIH IPOMHUAD U

BBICOKYIO (pOTOHOAﬂpI/IMCTpI/I‘ICCKYI—O
AKTUBHOCTD, OTAMYIATOIIYIOCH oT APYyTHUX
HECTAIMOHAPHBIX MOAOABIX 3BC3A. ITo

COBPEMEHHBIM ITPEACTABACHIAM 3Be3ABI THITa UX
OpuroHa — 3T0 MOAOABIE 3BE3ABI, OKOAO3BE3AHBIC
(CS) aKkkpermmoHHBIE AUCKH KOTOPBIX HAKAOHEHBI
IIOA HEOOABIIHM YrAOM (IIOYTH C pedpa) IO
OTHOIIIEHUIO K HAOAIOAATEAIO. 3BE3ABI THITa UX
OpuoHa coCTOAT B OCHOBHOM H3 3Be3A  Ae
XepOura, HO CPEAH HUX BCTPEYAIOTCHA TaKKe U
3Be3abl Tuna 1T Teanma.

WW Vul aBasercs H30AHPOBAHHON 3BE3AOI
tuna Ae XepOwura, He CBA3AHHONW BHAHMBIM

00pa3oM C TYMaHHOCTBIO, CO CIIEKTPAABHBIM
kAaccom A3ea [1-2].
AWHUSA H, ABAAETCH

HpaKTI/I"ICCKI/I BCEX

OMuccHoHHasA
HEU30EKHBIM ATPUOYTOM
HU3BECTHBIX MOAOABIX HECTAITMOHAPHBIX 3Be3A [3].
B cumay MOAOABIX  3BE3A

9TOTO ITOMCK

HpOBOAI/IACH B OCHOBHOM METOAOM Hg_ - O630p21 B

odarax 3Be3a00OpasoBanmsA. Hy - ammccusd, kax
ITPAaBUAO, CHABHA B CIIEKTPAX MOAOABIX

3BE3A M AAMHA BOAHBI 3TOH AMHUU IPAKTHYECKU
COBITAAQET C 0DAACTBIO
uayBctBuTeABHOCTH [13C MaTpuIr, 9ro 1o3BoaseT
HAOAFOAATh OTHOCHTEABHO CA20BIE MOAOABIE
3BE3ABI TEACCKOIIAMH ~ CPEAHHX  Pa3sMEpOB.
Baaroaaps 0co0on OpHEHTAIINN CS
AKKPEITMOHHBIX AHCKOB, n3AydeHne UXOR-oB A0
HAOAFOAATEASA IIPOXOAUT

OKOAO3BE3AHBII AMCK M YaCTHYHO B
roraoraerca. ITosromy mccaeaoBarue mpoduas

MaKCHIMyMa

CKBO3b
HCM

Ha - SMHCCHH Y 3THUX 3BC3A B PASAHMYHBIX CTAAHAX
CpOTOMCTpI/I"ICCKOI‘/'I AKTUBHOCTH ABASIETCA BECbMa

akTyaAbHBIM. M3syuas mpoduapr Ambpmit  Hg
MOKHO ITOAYYHTBH BAKHYIO HH(MOPMAIIHIO, KaK O
CTPYKTYPE, TAK M O KHHEMAaTHKE OKOAO3BE3AHOIO
ra3a BOKPYT MOAOABIX 3BE3A.

B CIEKTpe WW Vul

AMHHSA Hg

HADAIOAZETCA
SMHCCUOHHAA
MHTEHCUBHOCTH. DTH AAHHBIE OIIYOAMKOBAHBI, B

IEPEMEHHOM

YACTHOCTH, B CAeAyromux  paborax, C
OTHOCHUTEABHO CpPeAHHM [4-7] M BBICOKHMHU
CIIEKTPAABHBIMI paspereHnAMN [8-12].

AByxKOMITOHEHTHBIH TIpoduAb amuccun B Hg
IIPOABAACT IIEPEMEHHOCTb OT HOYM K HOYH, a
TAKKE U B TEYCHNEC HOYM. BBIABACHA KOPPEAAIISA
MEKAY IIOTOKOM H3AyueHUs B AmHHE Hg c
OAeckoM, a Takke ¢ nokasareaem msera U-B [4].
Yem sApue m roaybee 3Be3Ad, TEM CHABHEE
n3aydeHne B AmHHH. OAHAKO CBSI3b  MEKAY
OAECKOM U ITePEMEHHOCTBIO Ipoduas annnn Hy
OOHapyxeHbI

N3MCHCHUA, KAaK B MHTCHCHUBHOCTH, TaK K B BHAC

HCOAHO3HAYHA. SHAYUTCABHBIC
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npocduaeii  Amamn  Hy 1mpm  oTHOCHTEABHO
ITOCTOAHHOM OAecke 3Be3ABl [6]. B pabore [11]
ITOAPOOHO

aHaAI/ISI/IPYIOTCH nep E€MCECHHOCTD

ImapamMeTpoB sMuccrnoHHON AmHUN Hy B crrektpe

W Vaul Ha OCHOBE MaTepPHAAOB
OAHOBPEMEHHOTO CIIEKTPAABHOIO u
doTOMETPHIECKOTO  HAOAFOACHHI 332  BpeMmd

ooree vem 10 aer. B wacrmocru, mmm OBIAO
YCTAHOBACHO, YTO C YBEAHYCHUEM OACCKA B Ay9ax
R menrpaspmas abcopOrms
CTOPOHY OTPHIIATCABHBIX AYYECBBIX CKOPOCTEH I

CMENTACTCA B

pacmmpsercas  [11]. B macrosmeii  pabore
IIPUBOAATCA PE3YABTATBI  CIIEKTPAABHBIX
HaOAFOACHUM, IIPOBEACHHBIX B HIOAC-aBIYCTE
2006 roaa.
HABAFOAEHUA

CriexTpaAbHBIE HaOAFOAEHUA ObIATL
IIPOBEACHBI Ha 2-X M. TeAeckorre [Ilamaxmrackon
Actpodusnueckori  Obcepparopun  (IITAO)
HAH Asepbatipskana B mroae-asrycre 2000 T.
CrekTppl  OBIAM  IIOAYYEHBI ~ Ha  SIIEAAE-

CIIEKTPOMETPE B KACCETPEHOBCKOM (POKyce ¢
rromorpro CCD-kameprr 580x530 mukcea [13]. B
TedeHne 14 HAOAIOAATCABHBIX HOYCH — KaKAVIO
IIOAYYIECHBL IO ABa  CIIEKTPA
HICCAEAYEMOM IIEPEMEHHOM U CTAHAAPTHOM 3BE3A
B obaacti AAMH BOAH AA 4700-6800 AA, ¢
ancriepeuert 105 A/ wwm
pasperenue R=14000). Habaroaenus wu
00pabOTKa BIIEAAE-CIEKTPOB  BBITOAHEHBI C
makera nporpamm  DECH-20,
paspaboramaeix B CAO PAH [14]. Aas
KAAMOPOBKHM ~ IIKAABL ~ AAHMH  BOAH  OBIA
HCIIOAB30BAH CIIEKTP AHEBHOTO HeOa. Aafl ydera
AAUIH
CIIEKTPE MCCACAYEMOIH 3BE3ABI OBIA HCIIOAB30BAH
criekTp craHAapTHOH 3Be3anr HD 183058, B
KOTOPOI  XOPOIIO  3aMETHBl  TEAAYPHYECKHE
AMHOU. AaHHBIE HAOAIOACHUIT OPHUBEACHBEL B

HOYb OBIAH

(cmexTpaspHOE

IIOMOINOBIO

I/IHCTPYMGHTQAI)HI)IX CABHIOB BOAH B

Taboa.1l. UT u rOAMAHCKUE AATHI BEIUUCACHBI AAf
CEPEAMHBI  KCIIO3HIIMH  YCPEAHCCHHBIX  ABYX
cuektpoB, u B Taba.l Takke IIpUBEACHBI
coornomrenus curHasa K mymy (S/N)  aas

KaKAOrO  crekrpa.  Kakaas 1mapa  CIeKTpos
IIOAYYCHHBIX B OAHY HOYb, KaK IIPABHAO,
YCPEAHANACD u obOpabaTeBaACA

PE3YABTHPYIOIIUI CHEKTP AAfl KAKAOH HOYH
(Sp.No 3-15 B Taba.1). B cuekrpax, moAygeHHBIX
08.07.2006, Opina OOHApyKEHA IIEPEMEHHOCTD
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npoduaa auann Hy B tedenue moun. Ilostomy

srm  crekrper  (Sp.No 1-2 B Taba.l) me
YCPEAHAAUCH, 2 OOPA0ATBIBAAUCH B OTACABHOCTH
IIOCAEC  TINATEABHOH  OYHCTKH  OT  CACAOB

KOCMHMYCCKHUX YACTUII.

Tabamria 1.

Aanusre criekrpaAbubIx HabAroAcHmin WW Vul.
Ne| Aara | UT | D245+ 9““{2;3““” S/N
1 | 08.07.2006 ;gi 3925.2903 1200 40
2 | 08.07.2006 13 3925.3049 1200 40
3 | 12.07.2006 }Z 3929.3049 1800 50
4 | 17.07.2006 ?é 3934.4417 1800 70
5 | 18.07.2006 5(1) 3935.3889 1800 70
6 | 23.07.2006 }é 3940.3229 2400 50
7 | 05.08.2006 413 3953.3243 2400 70
8 | 06.08.2006 ?9) 3954.3604 2400 70
9 | 07.08.2006 ;g 3955.3493 2400 70
10 | 08.08.2006 ;2 3956.3076 2400 70
11 | 11.08.2006 3(6) 3959.3375 2400 70
12 | 12.08.2006 ;Z 3960.3167 2400 70
13 | 13.08.2006 ég 3961.3347 2400 70
14 | 15.08.2006 333 3963.3313 2400 70
15 | 16.08.2006 éz 3964.3285 2400 70

I[To Bcem wmMeromuMca — CHEKTPaM, IO

npocduaam  smuccuoHHOW Amuuu Hy, Opran
H3MEPEHBI  CACAVIOIIHE ITAPAMETPBL  AYICBBIC
ckopoctt  H, ®Ha ypoBHe  IIOAOBHHHOM
WHTCHCHBHOCTH M Y KOHTHHYYM2; AYYECBBIC
CKOPOCTH duoaerosoro, KPaCHOTO
SMHUCCHOHHOIO [THKA u LICHTPAABHOM
a0CcOPOIIHH; SKBUBAACHTHBIC IITHPUHBI AMHIN Ho
1 (PUOAETOBBIX, KPACHBIX

KOMIIOHCHTOB; HNHTECHCUBHOCTH B CAMHHIIAX

OMHCCHOHHDBIX

HEINIPEPBIBHOIO CIEKTPA KOMIIOHEHTOB — AMHUH
Ha  u wnx ormomenne V/R. Pesyabrarst
M3MEPEHHUI OCHOBHBEIX IIAPAMETPOB  IIPOdUASL

amann Hg B cexrpe WW Vul npuseaensr B
Taoa.2 i TaoA.3.
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Tabaumna 2. I'eanonienTpudeckue Aygessie ckopoctu aAmann Hy B ciexrpe WW Vul.

Ne | JD 245+ | (Ve Vi W"CJF(X“) X(;") 22) \é;’
® @ ©)

1 [ 39252903 | -76.79 73.77 182.8; -280.05 | 65.03 | -58.65
2 | 39253049 |  -11.21 26.38 170.71; -290.24 | 87.13 | -56.71
3 | 39293049 | -21.53 13.7 173.4 67.05 | -50.21
4 | 39344417 | -38.02 24.62 16474 99.62 | -36.1
5 | 39353880 | -33.39 12.82 ~175.85 80.48 | -42.76
6 | 39403229 | -15.81 12,91 219543 6625 | -83.44
7 39533243 | -22.78 255 156.21 03.83 | 255
8 | 39543604 451 13.6 144.82 9448 | -25.69
9 | 3955.3493 16.89 18.67 155.82 91.38 | -32.85
10 | 39563076 | -28.87 ~40.05 ~174.00 78.19 | -40.05
11 | 3959.3375 6.24 242 169.31 102.63 | -27.29
12 | 3960.3167 23.8 61.4 157.72 7834 | -34.26
13 | 39613347 | -23.87 25.66 ~148.05 80.13 | -29.25
14 | 39633313 | -28.54 11.97 150.35 781 | -37.75
15 | 39643285 | -11.04 325 15529 89.82 | -38.75

ITpumeuanne: xoA.(1) u (2)- Homep u roaman.AaTE; KOA.(3) u (4)- Ayuesbie ckopoctn Ho Ha ypoBHE ITOAOBHHHOMN
WHTEHCHUBHOCTH WM Y KOHTHHYYMAa COOTBETCTBEHHO; KOA.(5)-(7)-AydueBEle CKOPOCTH (DHOAETOBOIO, KPACHOIO
SMHCCHOHHOTO IIHKA U IIEHTPAABHOI aOCOPOIHH cOOTBETCTBEHHO, B KOA.5 (Nel-2) AOITOABHUTEABHO YKA3aHBI AYUCBBIC
CKOPOCTH BTOPHYIHOIO CUHEIO KOMIIOHEHEHTA (CM.TEKCT)

Tabanna 3. DKBUBAACHTHBIC IIIHPUHEI M MHTEHCHBHOCTH B CAMHHIIAX HEIIPEPBIBHOIO CIIEKTPA

komItoHeHTOB AmHHH Hy B ciekrpe WW Vul.

EW(H,) | EWHee) | EWHew) | e | e | V/R
Ne | JD 245+
0 @ ©) Q) ©) © | O ®
1 ]39252903 | 8.71 4.16 4.33 219 | 2.2 ] 0.99
2 39253049 | 12.19 4.15 8.02 2.12 | 2.68 | 0.79
3 |3929.3049 | 10.61 4.15 6.48 2.12 | 245 | 0.87
4 | 39344417 | 155 7.36 8.12 286 | 3 ]0.95
5 | 3935.3889 | 17.88 7.29 10.56 | 2.85 | 3.28 | 0.87
6 | 3940.3229 | 16.47 3.74 12.03 | 231 [3.81 | 0.61
7 | 39533243 | 11.72 5.4 6.35 2.28 | 2.54 | 0.90
8 | 3954.3604 | 13.42 5.75 7.54 2.58 | 2.69 | 0.96
9 | 3955.3493 | 12.75 4.44 8.31 2.34 | 2.81 | 0.83
10 | 3956.3076 | 10.69 4.47 6.05 2.24 | 2.78 | 0.81
11 | 3959.3375 | 10.84 4.34 6.42 2.25 | 245 | 0.92
12 | 3960.3167 | 12.94 6.02 6.87 2.51 | 2.81 | 0.89
13 | 3961.3347 | 11.29 5.01 6.28 2.44 | 2.56 | 0.95
14 | 3963.3313 | 9.45 4.21 5.05 2.29 | 2.16 | 1.06
15 | 3964.3285 | 10.38 4.26 6.07 2.27 | 2.39 | 0.95

IMpumeuanne: xoA.(1) u (2)- Homep u roanas.AaTe; KOA.(3)-(5)- sxkBuBaAcHTHBIC mupuHEl AMHAN Ho 1 PrOAETOBEIX,
KPACHBIX ~OMUCCHOHHBIX KOMIIOHEHTOB COOTBETCTBEHHO; KOA.(0)-(8)- MHTEHCHBHOCTH B EAHMHHIIAX HEIPEPHIBHOIO

CIIeKTpa KOMITOHeHTOB AnHuA H, 1 nx otHOmenne V / R, coorsercrseHHO.
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Relative Intensity
=

6550 6555 6560 6565 6570 6575
Wavelength (&)

Puc.l Tlpumep K OIPEACACHHFO IAPAMETPOB -
SKBUBAACHTHON IIIPHUHE, LIEHTPAABHOM
MHTEHCUBHOCTH u AYYEBBIX CKOPOCTEH

(bI/IOACTOBOI’O 48 KpPaCcHOTO OMHCCHOHHOIO

KOMIIOHEHTOB SMHUCCHOHHOU AMHHN H, B

CpeaHsisi ommOKa H3MEPEHHII COCTaBAfIET IIO
AYYEBBIM CKOPOCTAM IIpuMepHO t 2 xm/¢ , 110
SKBHBAACHTHBIM IITHPHHAM OKOAO (4-5)%, a 10
WHTEHCUBHOCTIM He 6oAaee 1% .

Ha Puc.l aas  maarocTparmum
mapamerpel Amann Ho, xoropele  OblAm Hamn
HM3MEPECHBL. Kax Puc.1,
SKBUBAACHTHAS IITHPHHA ASMUCCHOHHON AMHNN

OTMEYCHBIL

OTMCYCHO Ha

Hy m ero KOMIIOHEHTOB OBIAML HM3MEPEHBI KaK
SHEpPIru, ITAOIIIAAH
3AKAIOYEHHOH ITOA HPOPHUAAMH AWHHE BBIIIIE
KOHTHHYyMa. A B OIYOAMKOBAaHHBIX paOOTaxX
[marp.4, 7, 11]  mpeamoaaraAoch, — dTO
SKBHBAACHTHAS IIIIPHHA
aOCOPOIIMOHHBIX AMHHUIT HE CHABHO OTAHYACTCH
OT TAKOBBIX Yy CTAaHAAPTHBIX 3BE3A TOIO IKeE
CIIEKTPAABHOTO KAACCA U 9KBUBAACHTHAA IITHPIHA

HpOHOpL{I/IOHaAbHaﬂ

baapmeposcknx

SMHUCCHOHHOM AVIHIN Hg
OIIPEACAAAACH KAK CYMMa 9KBHBAACHTHBIX IIIMPUH
SMUCCHM  IIEPEMEHHOH M aOCOPOITMOHHOI
AMHHH,  HaBHACHHON u3 (HoToChepuaecKkoro
HpOoHUAA CTAHAAPTHOH 3Be3ABL. B padote [4]

SKBUBAACHTHAS IITHPHHA a0COPOITHOHHON AMHNAN

IIEPEMEHHOM

Hy m3mepenHa 1O CIEKTPY CTAHAAPHON 3BE3ABI
AOV-A3V. B [11] dorocdhepraecknii mpoduab
OBIA BBIUHCAEH IIO CHHTETHYECKOMY CIIEKTPY C
mmapamerpamu 3Be3Abl: T = 8500 K| log g=3.5 u
Vsini = 150 Am/s. DxBuBasenrnas mmpuna Hy
aOCOPOLIMH  CTAHAAPTHOI  3BE3ABI  C
mapamerpamu 1o Kypymy [15]: EW(Hy) = 12.74

A. HOSTOMY I/I3MCPCHH21H HaMM JKBHUBAaACHTHAA

OTHUMH

mumpruaa Hy - ammccunm B cmexrpe WW Vul
npumMepao Ha 13 A menprre o CPaBHEHHIO C
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OIyOANKOBaHHBIME AaHHBIMH. B TabA.3 1o He
OBIAO YYTEHO, 2 TOABKO IIPUBEACHBI HU3MEPEHHBIC
3HAYCHUSA 2KBUBAACHTHDBIX LHI/IPI/IH HaI/I6OAI)LHCC
3HAYCHUC JOKBUBAACHTHBIX I_T_H/IPI/IH HOL -
smuccnu B cuektpe  WW  Vul ormedeno B
padorax [4, 7], AaHHBIE HACTOAIIEH PaOOTHI
ITOKA3BIBAIOT HAMMCHBIIICE 3HAYCHIUE, AAHHBIC B |
8,10, 11 | 3aHMMaIOT CpeAHEE TTOAOKEHUE MEKAY
9TUMU AaHHBIMH. Harrmm wsmepeHuns Hemaoxo
coraacyrorca ¢ AamEbMH  [8,10,11] xoropsre
OAM3KH IO  CIEKTPAABHOMY  Pa3peIeHUIO.
Hamay4rnree coraacue mmeercs C AAHHBEIMU B [8].

PE3VABTATBI HABAFOAEHUI

ITpopuas ammmum Hy. B mepmoa mammmx
CHEKTPAABHBIX HAOAFOACHHH IPOMHUAD AUHUN
Hy 1mpeacraBasa
SMICCUOHHBINA

COOOI  ABYXKOMITOHEHTHBII
IpodHuAb € IEHTPAABHBIM
rnorpomenneMm turma P Cyg 1, turmrasbnit
popuAb BpaImaroIencs
AUCKOOOpasHOI oboaoukon (Puc.2a; Puc 28). 13

3BC3ABI C

14 cmexTpoB TOABKO B OAHOM cAydae V>R
(15.08.2006). Bo Bcex ocraspnbIX cayuadx V< R

U IIPHU 9TOM B OOABIINHCTBE CAYYa€B OTHOIIICHHE
MHTEHCUBHOCTEH (DHOAETOBOIO M KPaCHOIO
KOMITOHEHTOB OAm3kH K 1. B cmexrpax 18.07.2006
n 23.07.2006 pe3ko yCHAMAACH MHTEHCHBHOCTD

KPACHOIO  3MHCCHOHHOIO  KOMIOHEHTa I
(Puc.2a). B pe3yAbTaTe YBEAMIHAACD
skBuBaseHTHad 1mmprnaa  EW(Ho,) (Taba.3).
23.07.2006 otmomenne  V/R  OwraO
muaEMasbHEIM  (V/R=0.6) u ¢ ymenbineHmeM
OTHOIIIEHUSA V/R AydeBas CKOPOCTh
IIEHTPAABHOM abcopOIruu YBEAUTIHAACH

IIPIMEPHO B ABa Pa3a B CTOPOHY OTPHIIATEABHBIX
AYYEBBIX CKOPOCTEH, W IIPH 3TOM B AYYE€BOH
CKOPOCTH KPACHOTO 3MHCCHOHHOTO KOMITOHEHTA
TAKOI'O PE3KOTO HM3MEHEHHSA HE IIPOH3OIIAO (
Taba.l um Taba.2 ). Ha Puc3 npuseacna
V/R or Vo
3aBUCHMOCTb 3THUX BEAHYHH, IIO BHAHMOMY,
VKa3bIBAET HA TO, YTO IIEPEMEHHOCTD V ;  CBA3aHA
C ABIKEHHAMHM, HMEIOIIIIMCH B OKOAO3BE3AHOM

3aBHICHMOCTD BECAMYHMTHBI

oborouke, tae dpopmupyerca annaus Hy. B aByx
CIIEKTPAX, IIOAYICHHBIX B TE€YEHUE OAHOH HOYN
(08.07.20006),

SMHUCCHOHHOIO KOMIIOHCHTA, T.C. B CpI/IOACTOBOM

BBIABAECHO «YABOCHHUC» CHHCI'O

KPBIAC SMHCCHOHHOM AmHHE Hg mnossmaach

OMHCCHOHHAasA KOMIIOHEHTA C AyT{CBOI;‘I
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ckopoctbio: V,,= - 280.05 £m/s; V,,= - 290.24
km/s ( Puc.2a, Taba.2). Kax Buaso us Taba.l u
Taba.2, B IIEPHOA HAIIUX CICKTPAABHBIX
HaOAIOACHMIT ~BCE M3MCPEHHBIC — I1APAMETPBI

npocuad sMuccnoHHON AmHnn Hy mokasemsaror

IIEPEMEHHOCTB.
OBCYKAEHHE

B paborax [4-12] m HACTOAIIEH pabore
IIPUBEACHEI PE3yABTATEL CIIEKTPAABHBIX
HADATOAGHMI SMHCCHOHHOM AmHHMH Hy B

cuektpe WW Vul (okoao 100 crrexrpos) 3a

repuop 6oaee tpuatatu Aer (1972-2006 rr.). B
[4-12] crrexTpasbHBIE HAOAFOAECHHSA B OCHOBHOM
COIIPOBOKAAAHUCH  mmmpokororocHorn — UBV-
doromerpueii. B nmeproa Hammx crexrpasbHBIX

HAOAFOACHUH OAecka (m,)
saumcTBOBaHbl u3 padors [16] (Puc.4). Kak
BHAHO U3 PHCYHKA4, HECMOTPS Ha OOABIION
pasbpoc  AaHHBIX, OAECK 3BE3ABI B AAHHOM
[IEPHOAE BPEMEHH B IIEAOM PE3KO HE U3MECHHUACH.
3aBUCHMOCTH M3MEPEHHBIX IIAPAMETPOB AWHNN

3HAYCHUA

H(x OT OA€ECKa 3BE3ABI HE 3aMCYCHO.

10.0

VWWVul Hy a

9.0

8.0 |

Relative Intensity

08.07.2006
1.0 -
0.0 +—— —_—————
-1000 -500 0 500

Radial Velocity (km/s)

1000

1.0, wWwwvul Hy b
10.0
16.08.2006
9.0 -

Relative Intensity

-500 0 500
Radial Velocity (km/s)

Puc.2. [Ipoduap anunit Hy B crrekrpe WW Vul B uroae (a) u B asrycre (b) 2006 roaa. ITpodman HopMupoBassr k
KOHTHHYYMY M AAfl HATASAHOCTH HAAIOCTPALIMN CMEILEHBI BBEPX II0 OCH HHTEHCHBHOCTEH Ha 1 eammmmy. Ha-
cuexTpsl moAygersl B 08.07.2006, ctpeAkol ykasaHa BTOpas SMHCCHHHAs KOMIIOHEHTA Ha CHHEM KPBIAC AMHUIT

H,, (cm.Tekct craTebm)
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n Bo wMmHOrmx caydaix V/Rx1., ToABKO B

@ -20 , seg eanHn9HBIX caydasx  V/R>1 (6 npoduaeit us

€ .40 %0 8 ° 100). Ilo coBpeMeHHBIM IPEACTABACHHAM AMHUISA

X 60 e °* ° Hy y 3Besp tuma UX Ori dopmupyerca B

2 80 . OBICTPOBPAIIIAIOIICHCA AHCKOO6pa3}£of/'I

© V/R | oboaouke [8-12]. B TepmmHax mpeAcTaBACHUI O
=>-100 - ‘ ‘ ‘ ‘ ‘ ! 3BE3AHOM HECTAIIMOHAPHOCTH TN
05 06 07 08 09 1 1.1 | mabaroaareapusie akrs, V/R<1, osmauaror
HCTeYCHNE HMAHM BBIOpOC Bemecrsa, V/R>1 -

Puc.3 3aBHCHMOCTD AyYEBOH CKOPOCTH IICHTPAABHOI
abcopbrmm (Vabs) oT
MHTCHCHBHOCTEH  (DHOAETOBOIO U
smuccnornoro kommnonenTa (V/R)

OTHOIIICHUA
KpacHOTO

102 15
+
10.4 -
106 e e bs bes YT S Y
10.8 4 - - .+ -
*
11 4 1 11 | [N RN N
JD 24400000+
11.2 : ' '
53920 53930 53940 53950 53960 53970

Puc.4 Kpusaa 6aecka WW Vul B Aygax m, 32 HroAb-
apryct 2006 r. KpuBad IOCTpOeHA IO AAHHBEIM

[16]. BeprukaspbHBIME  YEPTOUKAMH  YKA3AHEI
MOMEHTBI IIOAYICHHSA CIEKTPOB.
Kak OBIAO  OTMEWEeHO BBIIIIE, 32aBHCHUMOCTD

mapaMeTpoB u BuAa npocduas amamum Hg ot
OAecKa 3BE3ABI HEOAHO3HAYHA. [|lo-BHAMMOMY,
crabasg  KOppeAdnnsA IapaMETPOB OMHUCCHU B
CHEKTPE C OACGCKOM 3BE3ABI TAKKE ABAACTCA
OAHOU M3 OTAHYHUTEABHBIX OCOOeHHOCTEH WW
Vul. 3aBHCcHMOCTD CHEKTPAABHOI IEPEMEHHOCTH
OT OAECKa 3BE3A IPOABAACTCA IIPU OOABIIOM
AHMAITA30HE N3MEHEHUI OAECKA 3BE3ABL.

Pabora Koaortuaosa [4] BeiaeasieTcs OoraTsim
pasHOOOpasueM IIPUBEACHHBIX podpuaeit
AnHUT Hy 1 OOABIIIIM AMAIIa30HOM M3MEHEHU
OIITHYECKOTO OAECKA 3BE3ABI, BKAIOYAS I'AYOOKHI
MHUHHIMYM.

[Ipoduan awmnmit Hy B crrekrpe WW Vul,
IIPUBEACHHBIC B 9THX PabOTaX, IPEACTABAAIOT
CODOFO SMHUCCHOHHBIE IIPOMUAH C ABYMA ITHKAMU

n C L[CHTpaAbeIM ITOI'AOIIICHHCM. B
OOABITTMHCTBE CAyYIacB HMHTCHCUBHOCTD
CbI/IOACTOBOFO SMHCCHOHHOIO IITHMKa MCHBIIIC

uHTEeHCHBHOCTH KpacHoro kommonenta (V/R<1),

14

AKKPEIIMIO BEIIECTBA HA 3BE3AY, 4 CCAH B
00OAOYKE B OCECHMMETPUYHOM IIOAE CKOPOCTEH
COACPIKHTCS
HEOAHOPOAHOCTEH, TO B (DOPMUPOBAHUM AMHUHI
OIIPEACASIFOIIYIO POAb HIPACT BpAILCHHE, U
toraa V/R=1  [8].
[IEPEMEHHOCTD
KOMITOHEHTOB B IICAOM AAfl KAKAON 3BE3ABI THIIA

UX Ori xapakTepeH OAMH U3 3THX CAy4aeB. Tak,

HE KPYITHOMACIIITAOHBIX

Hecmotpsas ma 0OoAbIIyFO
naTeHCHBHOCTEH V. m R

k upumepy, Aad UX Ori xapaxrepao V/R>1; aan
RR Tau - V/R = 1, a aas WW Vul - V/R<1 [10].
[To-Buaumomy, 0CODOH  OpHEHTAIHH
OKOAO3BE3AHOIO AHMCKA IIO OTHOIIEHHIO K
mabAroaatearo aad WW Vul Mer mmeem aAeAo ¢
VHHUKAABHBIM ~ CAYYaE€M,  OAHOBPEMEHHO  C
[IEPEMEHHBIM HCTCICHUCM HHOTAA HAOAIOAACTCH
I AKKPELIHUSA BEIIIECTBA HA 3BE3AY.

Kak 6w1a0 ormeueno swmame 08.07.2006 mo
ABYM CIICKTPaM B TCYCHHE HOYM OOHAPYKEHA
BTOpas OSMHCCHOHHAS KOMIIOHCHTA HA CHHEM

H3-3a

Kpeiae  AmHEH  H.
CHHETO KOMITOHEHTA KAaYECTBEHHO OTMEYCHO B
padore [4] ma AByx cmekrpax WW  Vul

IIOAYYICHHBIX B paSHbIC moun. Y 3BC3ADBI AC

[TosBA€CHIE BTOPHUYIHOIO

Xepbura HD 31468 B amuccuonnon amaun Hg
HAa CHHEM KpPBIA€ HApAAY C  IIOCTOSHHO
CYIIECTBYIOIIUMH ~ ABYMA  aOCOPOIIMOHHBIMU
KOMITOHCHTAMH B TCYCHHEC HECKOABKHX HOYCH
IIEPEMEHHBIT  (C  XapaKTepPHBIM
BPEMEHEM B  HECKOABKO  YacOB)  TPETHH
aOCOPOIIMOHHBII KOMIIOHEHT CO CKOPOCTBIO (—
350) xm/¢ m mpm 3TOM 3TOT BBICOKOCKOPOCTHOM
OOHAPYKEH B MaKCHMYyMe
MHTEHCUBHOCTH 3MHUCCHOHHOH Ambnu [17, n
CCBIAKH B HeM|. DTa Ta Ke camas ACTaAb, 9TO U
obHapyxenHaa wHamu B cuekrpe WW  Vul.
AydeBasg CKOpPOCTh OBIAA H3MEPEHA HAMH KaK
AydeBas CKOPOCTb SMHCCHOHHOIO IIHKA, 4 B
padore [17] mpuBeacHa AydeBasg CKOPOCTb
aOCOPOIIH MEKAY SMICCHOHHBIMU ITHKAMH.

ITOABAAACAH

KOMIIOHCHT
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3AKAFOUEHHE 7. Pugach A. F., Radiation power of some antiflare stars
in the line H, , Astrophysics, 1988, v. 29, n. 3, pp. 682-

B pesyaprate  CcpaBHHTEABHOIO  aHAaAW32 687.

npoduaeiil amuccuonHon Aamnnn Hy B crexrpe
WW Vul Ha ocHOBE TOAYYEHHBIX HAMH CIICKTPOB
B 2006 r. m ¢ IpUBAEYEHUEM OIYOAHMKOBAHHBIX
AAHHBIX 32 11epHOA 1972-2003 rr. MOKHO mpHiTH
K CACAVIOIIIIM BEIBOAAM.

1. Bce wuamepennsie mapamerpel HpodHUAL
smuccrnonHoi Amnnn Hg B cmekrpe WW Vul
ITOKAa3BIBAIOT IIEPEMEHHOCTD,
HOYH, Tak W OT Hounm K Houd. [lo-Bmammowmy,
PEKUM HECTAITMOHAPHOIO HCTEYEHHUA Y 3BE3ABI
WW Vul B meaom coxpaferci B TEUEHUE
AAUTEABHOIO BpEMEHH (IIO KpalHel Mepe, 3a
meproA  1972-2006 1) W 3IHM30AWMYECKH
HaOAIOAZETCH BO3BpAIllCHHE JACTH
BBIOPOIIICHHOI'O BEIIECTBA OOPATHO HA 3BE3AY.

KaKk B TCYCHUC

2. Bmasaeno YBEAHYCHHUC MHTCHCUBHOCTH

KpacHOTO SMHCCHOHHOIO KOMITIOHCHTA

sMUCCHOHHOH AmHumn Hg 1o crexrpam  aByx
HOuel. B pesyaprate ¢ ymeHBIIEHHEM
V/R, Ay4eBast CKOPOCTB
LIEHTPAABHOH aOCOPOITMHU CMEIAeTCA B CTOPOHY
OTPHUIIATEABHBIX AYIEBBIX CKOPOCTEH H IIPU 3TOM
AydeBasg  CKOPOCTb
KOMITOHEHTAa CHABHO HE PEarupyeTr Ha 3TO.

3. Ha AByX cITeKTpax, IIOAYYEHHBIX B TEUYECHHE
OAHOI HOYH, OOHAPYKEH BTOPOH 3MHCCHOHHBINA
KpBIAC

OTHOIIICHUA

KpacHOTO  3MHCCHOHHOTO

KOMIIOHEHT B CHUHEM SMHCCHOHHON
AamHnn Hg

ckopoctsimu (-280 =+ - 290) xw/ .

B crekrpe WW Vul ¢ AyueBbivu
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SPECTRAL OBSERVATIONS OF WW VUL STAR I.LHoo EMISSION LINE IN 2006
S.0. Majidova, B.N. Rustamov, Kh.M. Mikayilov, I.A.Alekberov

Results of investigations of the emission line Hy in the spectra of the UX Ori type star WW Vul are
presented... The comparative analysis of the results of our and published investigations has led to such
conclusion that, the mode of the ejections of matter with variable capacity from the star WW Vul remains a
whole for a long time. The spectra obtained in two nights observations show the increase of intensity the red
emission component, but the radial velocity of this component has not changed strongly. Moreover, with
decteasing of relation V/R, the radial velocity of central absorption increased to the negative values. Two
spectra obtained within one night observation it is revealed that the violet emission component has doubled.

Key words: stars, radial velocity, line profile, equivalent width

WW VUL ULDUZUNUN SPEKTRAL MUSAHIDOSI. I. Hao SUALANMA XOTTi
2006-ci ILDO

S.0.Macidova, B.N.Riistamov, X.M.Mikayilov, 1.8.8lokbarov

UX Ori tipli ulduz olan WW Vul — un spektrindo Ha xottinin todqiqinin noticolori verilmisdir. Bu
todqiqatin noticolori ilo dorc olunmus islordo alinmis naticolorin  miiqayisoli analizi belo bir notico
¢ixarmaga imkan verir ki, WW Vul ulduzunda dayisken madde axmi rejimi iimumen uzun zaman
kosiyindo saxlanir. Tki gecada almmus spektrlords qirmiz1 siialanma komponentinin intensivliyinin koskin
artmasi askar edilmisdir. Bu zaman homin komponentin siia siirotinds elo kaskin doyigkonlik miisahido
olunmamigdir, lakin V/R nisbatinin azalmasi ilo morkozi udulmanin bondvsayi torafo koskin siirtismosi
askar edilmisdir. Bir geco orzinde almmis iki spektrdo bondvsoyi  slialanma komponentinin
«qosalagmas1» agkar edilmisdir.

Aparicl sozlor: ulduzlar, spektr, siia siirati, xattin profili, ekvivalent en
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MCCAEAOBAHUE BOAOPOAHBIX AMHUH B CITEKTPE
CBEPXI'MI'AHTA HD 14662 (F7 Ib)

© 2011 r. A.M.Xaauros', A.P.T'acanosa’, 3.A.CamepoB”’

"Tamascuncxas Acmpogusuuecxas Obeepsamopus um. H. Tyeu HAH Asepbaiioncara

? Baxupcxuii T ocydapemeennviii Y nusepcumen
(e-mail-_xalilov] 95 5(@rambler.ru)

Ha ocnose cnekrpos, moayueHHBIX B (pokyce kyad 2-m Teaeckoma Illamaxmuckoit Acrpodusmaeckoi
Obcepsaroprn ¢ paspernenuem 0.3.4 i aucrepcueit 8 A/ mm, Guian nccaeroBans BOAOpOAHBIE AnHuH Hg,
H, n Hs cBepxruranra HD 14662 (F7 Ib). OmnpeAeAcHBI 5KBHBaACHTHBIC IMHPUHBI W), IIEHTPAABHBIC
rAyOHHBI R), 1 TOAYITHPHHBL A\ 2 otux amamE. Ha ocHOBE AMHMM Hg, Hy n Hs Gp1au n3mepeHsr Aydesbie

ckopocru. O6mapyxeno, uro B mmepuoa 09.09.1989 - 04.09.1990 rr. B oramane amuun Hg u H,, B Amamm Hs

Ha6AI-OAaCTCH N3MCHCHUC S5KBUBAACHTHDBIX H_II/IpI/IH n A}“{CBOIZ CKOPOCTI/I C MAACHBKOM aMHAHTyAOfI.

KaroueBpre cAOBA: PaAMAABHBIE CKOPOCTH, SKBUBAACHTHEIE IITHPUHEL, IIPOPUAN AHHIH.

BBEAEHHUE
3sezaa HD 14662 = HR 690 = V 440 Per,

cruektpaApHbii kaace F2 Ibe, Buammvasn 3BesaHas
BeAmunHa m, = 06".25. Dro -
ABOMHast 3Be3Aa, yroa paspewrenus 10" wu
3BE3AHAA BEAHMYHHA BTOPOro KomroHenta 8.1
(Biesbroeck [1]). 3Besaa pacrosoxeHa Ha
raAAKTUYECKON 1mmpoTe b= - 4° u Ha paccrosHun
OT T'aAAKTHYECKOH 1mAockocT z = - 80 nx. DroT
CBEPXIMIAaHT Kak 1edensa OBIA  ODOHapyxKeH
Henriksson [2], KOTOpEI OIPEACAHA IIEPHOA
usMeHeHns ero Gaecka 7°.572 W C aMITAHTYAOI
AV = 0 ™.123. Aaabmeiimme GHOTOMETPUICCKIE
U3MepeHus ObIAM omyOAuKoBaHBI Szabados [3].
On omnpeaeana 1eproA myabcarmii P = 77.552.
B pabore Burki um Benz [4] ma Kenmepckoit
crannun oocepBaropun Bepxnero Ilposanca c
nomorpio  crekrpodoromerpa CORAVEL
OBIAM  BBITOAHEHBI ~ H3MEPEHHA  AYYIEBBIX
ckopocreii HD 14662 = V440 Per. Onn rtaxxe
BBIITOAHUAH 9ACKTPOOTOMETPHUICCKIE
HabAroaeHusa B JKeneBckoit poromerpuyeckoi

BHU3YaABHO —

cucreme. [TpuBoasTcs OpPHUTHHAABHBIE
doromerpugeckme u CIEKTPaAbHBIE
Ha6A}OACHI/IH. Vrounenst HyAbCﬂHI/IOHHbIC
neproasr  7°.5715+0.0007 A V440  Per.
Ormedaercs, YTO IIPH  YBEAUYEHHH AAUHEBI

BOAHBI MAKCHMyM OAECKa CABHIACTCS B CTOPOHY
boace paHHHX a3, a BEAHYNHA BTOPHIHOIO
ropba Ha HUCXOAAIIEH BETBH KPHUBOI OAecka
yBeamunBaerca. lIpuBoaATcA KpuBBIE OAecKa U
LIBETA, AYIEBON CKOPOCTH U M3MEHECHHA PAANYCA;
AMITAUTYABI OAecka V u AydeBHIX ckopocter (
.09 u 5.6 xm/¢ coorsercrBenno. ObGHapyxKeHa

3aBUCHMOCTbD IIUPHHBI POTOCHEPHBIX AUHUI OT
IIYABCAIIMOHHOM (Das3bl, ITI0-BUAUMOMY, CBS3AHHAS
¢ TypOyAeHIInEIl; HANOOABIIIEE VIITHPEHUE AMHIN
Habaroaaercs  3a 0.17  mepea
MHHHIMAABHOTO paAuyca. OIpPeACACHB! 3HAYCHUA
vsin i menee 11.0 xm/c, V440 Per B ckomaennn y
Per.

B pabore Luck m Ap. [5] Obian ompeaeAeHsr
T = (5962 + 6157) K, log g = (2.20 +1.90) om/ ¢
1 MEHKPOTYpOyAeHTHaA ckopocts V, = (4.4 + 5.3)
Am/c M COAEpKAHME HEKOTOPBIX YAEMEHTOB B
armMocepe ortoit 3Be3por. [lo aammbeim Luck n

ap. [5] [Fe/H] = -0.04.

MOMCHTOM

HABAFOAATEABHBIN MATEPUAA U
ET'O OBPABOTKA

McmoAp30BaHHEID ~ HAMH  CIIEKTPAABHBIN
matepmaa B obaactm  AA3700-5000 A Geia
moayder B 1989 - 1990 r. B doxyce Kyas 2-m
teaeckoma [Ilamaxurckoit  Actpodusmdaeckoin
O6cepsaropun (IITAO) ¢ pasperrenmem 0.3 A u
(obparnoit) amcriepcueit 8 A/mm.  Bricora
(pacimmpeHue) CIEKTPOB Ha  CIEKTPOrpPaMMax
cocraBaser 1.0, a maorHOCTH crektpa - 0.7. Aas
0OpabOTKM CHEKTpa OBIAH HCIIOAB3OBAHBI 3
CHEKTPOIPaMMBL.  3aIIHCh CHEKTPOIPAMM 3BE3ABI
IIPOHU3BOAHAACE Ha MuKpodoTtomerpe “Lirepho”
(pupmer  «Kapa Ileficecn) B mouepHeHHAX €
yseamgernuem B 40 pas. Ilo permcrporpammam
HCCAEAOBAHBI OAaABMEPOBCKHE AHHHH BOAOPOAQ
H,, H, m H, Ompeaercnpl 5KBHBAACHTHBIC
mmpuasl - W), II€HTpaAbHbIe TAyOmHBI R,
HOAYIITHPUHBL ALy /5. H3MepeHU
5KBHBAACHTHBIX IMUPHUH He mpesbimaror 10 %.

Omubxu
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TognoCTH OIIPEACACHUSA IIEHTPAABHOH  OT -23 xm/ e AO -45 &M/ ¢, COOTBETCTBEHHO, IIOYTH
HHTEHCUBHOCTH AR,=%0.01. 3uavenus  ABa pasa, AV = 22 xn/c.

SKBUBAACHTHBIX IIAPUH, LIEHTPAABHOMN WMsBectHo,  YTO  CIIEKTPAABHBIE  AHHHUU

MHTEHCUBHOCTHU W IOAYIITHPUHBI AMHII Hg, HY u
H;, mpuseaensr B Ta0A.1

AydeBble CKOPOCTH OBIAK H3MEPEHBEI
OCIIMAAOCKOIIMYECKOM KOMIIapaTope. 3HAYCHHSA

Ha

AYYEBBIX CKOPOCTEH, H3MEPEHHBIX Ha OCHOBE
LEHTPAABHOTO 9YacTH V,, M  ITOAYITHPHHEI
V(AL ;) ammmit Hg, H w H;, a Taioke ommubrm nx
HM3MEPEHUI, IPUBEACHEL B Ta0A.2.

OBCY2KAEHHME

B marmeit pabore mpUBOAATCA 1 OOCYKAAFOTCH
npoduan annmit Hg, H 1 H; ssesapr HD 14662,
IIOAyYeHHBIE Hamu Ha 2-M Teaeckore B [ITAO.
MccaepoBanusa IIOKA3aAM, YTO CYIIECTBEHHBIE
N3MCHCHUA Hpoq)HACIZ " 3KBUBAACHTHBIX I_HI/IPI/IH
BOAOPOAHBIX AMHHMI H@ u Hv B TeUYEHUE I'OAA HE
HAOAFOAAAUCE. OAHAKO B OTAMYUE OT Hﬁ u Hy, B
Amann Hy skBuBasenTHad mmpuHa MensAercs. K3
Taba.1
VBEAUYEHHE  OKBUBAACHTHOI  INHPHUHBI  C
9/10.09.1989r o 4/5.09.1990 r. or 3.077 A a0
3.947 A coorsercrenno, mourn AW = 1 4. Eé
IIEPEMEHHOCTD,

BHAHO, 49TO0 B AmHHH Hj; m#‘meercs

IO-BUAUMOMY,  CBfi3aHA  C
IIPOIIECCAMH,

ITPOMCXOAAIIIIMHI B aTMOCcdepe 3Toi 3Be3Arl. Ha

HECTAaIMOHAPHBIMHI

Puc.l BmAHO, Yro B AHHUU Hs nMeeTcs
ACHMMETPHSL. Cve) CBHAETEABCTBYET o
CTpaTH(UKAIINI AYYEBOH CKOPOCTH B BEPXHUX
CAOSIX aTMocdepsl, TAE HAYUHAET

dopMHUpPOBATHCH 3BE3AHBIH BETEP.
N3 Taba.2. BHAHO, 9TO Ay4eBas CKOPOCTb,

U3MEPEHHAA IO AUHHUAM H?» u H. ., BHe mensercs.

Y b

Ha Puc.2. moxkassBarorcsa npodpuan aunnn Hj.
Ha Puc2 u B Taba.l BuAHO, uTO AydeBad
CKOpPOCTb, H3MepeHHad 1o AmHEEH Hj |

yBeamunsaercs ¢ 9/10.09.1989r o 4/5.09.1990 r.

00pasyroTCcsi B Pa3SAMYHBIX CAOSIX aTMOC(EPHl 1
HecyT pasHyio HHAOPMAIHIO O (PUIHIECKUX
ycaoBHAX B 9THX cAoAx. [lepemennoctp
npopUAd, SKBHBAACHTHAA IIHPHHA U AydeBas
CKOPOCTH H;
pacmmpenne  atMocepsl,
dopmupyerca anana Hs.
PE3YABTATEI
AAABHEMIIIErO
OIIPEACACHUS
PyHAAMEHTAABHBIX ITAPAMETPOB aTMOCEphl, 2a
TAaKKE AAA IIOCTPOEHUA TEOPETHYECKON MOACAH
ITOM 3BE3ABL.

AVMHUH CBHUACTCABCTBYCT O

rac  adpdexruBHO
IToaygennsie MOKHO
HCIIOAB30BATH  AAA
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AaHAAM3a
XUMHIYECKOTIO
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Tabauna 1. 3HaYeHUA HEKOTOPHIX ITAPAMETPOB AUHIH Hg, Hy u H; ceepxruranra HD 14662.

W (A) R Ahiyz (A)
Aara H, H, Hs H, | H, | H H, H, Hs
9/10.09. | 3210 | 4142 | 3.077 0.733 | 0.843 | 0.772 2.693 | 3126 | 2359
1989
17/18.09. | 3.457 | 4.983 | 3371 0.753 | 0.840 | 0.744 2540 | 4.885 | 2931
1989
4/5.09. | 3.438 | 4944 | 3.947 0.711 | 0.884 | 0.763 3152 | 4397 | 3322
1990
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Tabanna 2. 3HaYeHUA AYYEBBIX CKOPOCTEH, H3MEPEHHBIX HA OCHOBE IEHTPAABHOH dacth V,, U

noaymmpunst V(AL ,) annnit Hy, H, u H; ceepxruranra HD 14662.

Vi, xm/e¢ V (A1), km/ ¢

Aara | Hy [ H, |Hs Hs | H, |Hs
9/10.09 | -37 |-35 |-23 53 135 |23
1989 | +£3 | £3 [£3 +3 |+3 | £3
17/18.09 | -54 | -33 | -35 66 | -33 | -35
1989 | +3 | +£3 |£3 +3 | £3 | £3
4/509 | -54 |28 |-45 66 | -28 | -45
1990 | +£3 | +3 [+£3 +3 |+3 | £3

HD 14662 (F7 Ib) iIFRATNOHONG ULDUZU SPEKTRINDO HiDROGEN
XOTLORININ TODQIQI

O.M.Xolilov, ©.R.Hasonova, Z.A.Somadov

HD 14662 (F7 Ib) ifratnohong ulduzunun Samaxi Astrofizika Rosadxanasinin 2m  teleskopunun Kude
fokusunda 8 A/mm dispersiya vo 0.3 A spektral ayirdetma ilo alinmis spektrlora asasan hidrogenin Hg, H, vo
Hs xotlori tadqiq edilmisdir. Bu xatlorin ekvivalent eni W), morkdzi dorinliyi R, vo yarim eni Ay toyin
edilmisdir. Hg, H, vo Hs xotlorind dsason siia stratlori dl¢tlmisdir. Malum olmusdur ki, 09.09.1989 va
04.09.1990 « illoarda Hg vo H, xatlorindon forgli olaraq Hs xottinin ekvivalent eni vo siia strotindd kicik
ampilutlu doyismalor miisahid olunur.

Aparici s6z19r: siia siirati, ekvivalent en, xattin profili.

INVESTIGATION OF HYDROGEN LINES IN THE SPECTRUM OF THE
SUPERGIANT HD 14662 (F7 Ib)

AM.Khalilov, A.R.Hasanova, Z.A.Samedov

Hydrogen lines Hg, Hy and Hs supergiant HD 14662 (F7 Ib), have been investigated on the basis of Coude
spectrograms obtained at the 2-meter telescope of the Shamakhy Astrophysical Observatory with dispersion
of 8 A/ mm and spectral resolution of 0.3 A. Equivalent widths W, central depths R; and halfwidth Ak, for
these lines have been determined. Radial velocities have been measured on the basis of line Hg, H, and Hs. It
is revealed that from 09.09.1989 to 04.09.1990 in difference of line H g and H  in line H 5 change equivalent
width and radial velocities with small amplitudes are observed.

Key words: radial velocities, equivalent width, line profiles.
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KLASSIK CP2 EUMA MAQNIT ULDUZUNUN PEKULYARLIQ EFFEKTI
N9Z9IR9O ALINMAQLA SPEKTROFOTOMETRIK T9DQIQI

© 2011-ci il. S.K.Ismayilova, A.S. Ismayilov, Y.M.Mosharramov, S.H.Oliyev

AMEA N.Tusi adina Samaxi Astrofizika rasadxanast
(e-mail: sabirl 938@rambler.ru)

100-2 godar CCD spektrlari asasinda eUMa CP-2 maqnit ulduzu otrafli tadqiq edilmisdir. Giic spektrlori
vasitosi ilo bizim miisahidolori daha yaxsi tomin edon yeni period p=6°4061 tapilmisdir. UMa
ulduzunun sothinin pekulyar (lokoli) qurulusa malik olmasi askar edilmisdir. Atmosferin normal vo
lokasiz oblastlart {igiin fundamental parametrlor T, Igg toyin edilmisdir. Alinmisdir ki, atmosferin lokali
hissasinda effektiv temperatur (T.) normal oblasta nozoron 800°K ¢oxdur.

Acar sozlar: maqnit ulduzlari, pekulyar, period

GIRIS

Kimyovi pekulyar maqgnit (CPM) ulduzlari
BO0-FO spektral sinifloro monsub olan vo bas
ardicilligin~ yuxar1  hissosindo  yerloson
ulduzlardir. CPM ulduzlarin sothinds lokal
kimyovi anomal oblastlar m&vcuddur vo bu
pekulyar (anomal) oblastlar ulduz sothinin 15-
20 faizini ohato edon iri miqyash ag lokolor

soklindo ulduzun sothi 1iizro qeyri-bircins
paylanmigdir [1,2].
eUMa  (HD112185) molum  maqnit

ulduzlarindan on parlagidir (m, =1,7) vo ona
gora do an ¢ox todqiq edilmisdir [3,4,5]. eUMa
ulduzunda parlaghgin, spektral xotlorin vo
onlarin ptofillorinin doyiskonliyino hasr edilmis
isloro dair [3]-do c¢oxlu sayda odobiyyatlar
verilmigdir.

Cox toossiif ki, maqnit ulduzlarina hosr
olunmus islorin demok olar ki, oksoriyyotindo
lokalilik effekti nozora alinmamis vo miisahido
olunan spektral parametrlorin (W;, AL, R va s)
ulduzun biitiin goriinon sothi lizro ortalagmis
qiymatlarinden istifade olunmusdur.

Bu isdo asas mogsad klassik eUMa maqnit
ulduzunda atmosferin pekulyar (loko) vo
nisboton normal hissalorino uygun fazalar1 askar

etmok vo bu oblastlarin  osas  fiziki
xilisusiyyotlorini  (parametrlorini)  miioyyan
etmokdon ibarotdir.

I[lkin  todgiqatlarda  spektral  xotlorin

profillorinin vo siia siiratlorinin doyiskonliyino

goro eUMa spektral qosa hesab edilirdi. Sonrak1
todgigatlar onun spektral qosa olmasini tosdiq
etmadi.

Spektral miisahidolor osasinda ulduzun
firlanma periodu KCall xattino goro Qutnik [5]
torofindon toyin edilmis vo asagidaki efemeridlo
ifado etmisdir: JD(Call Min) = 2426437,01 +
5,0887 E (1).

Bu ulduz ¢ox parlaq olduguna goro onun
coxlu spektral miigahidolori aparilmis va todqiq
edilmisdir [3,5,6,7]. Lakin indiyo kimi aparilan
spektral todgigatlarin heg¢ birindo atmosferin
lokali quruluslu olmasi nozors alinmamisdir.
Ona gora do biz kompleks miisahidolor asasinda
lokali qurulusu askar edorok ¢UMa ulduzunu
otrafli todqiq etmisik.

MUSAHID® MATERIALLARININ
ALINMASI VO ISLONMOSI

2000-ci ildo N.Tusi adina SAR-in 2m
teleskopunun Kude fokusunda qurasdirilmisg
eselle spektrometri vasitosilo eUMa-nin 50-ya
gador CCD  spektrlori alimmigdir. Miisahido
materiallarina dair lazimi molumatlar miisahido
jurnalinda (codval 1) verilmigdir. Cadvaldo
ardicil olaraq miisahido vaxti (yerli vaxtla),
Yulian giinlori, ulduzun miixtolif doyiskonlik
periodlarina P1= 5.0887 (¢,) vo P,= 6.4061 (¢,)
uygun olaraq hesablanmig fazalarin qiymatlori
verilmisdir.
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Cadval 1. Miisahids cadvali

Miisahido YD faza Miigahido YD faza
vaxti 01(6.4) | ,(5.08) | Vvaxt 01(6.4) | 92(5.08)
05.07.2000 2451+ 00"02™ 748.46 | 0,384 0,515
01M22™ 73138 | 0.716 0,87 01"05™ 74847 | 0,386 0,517
01M27™ 73139 | 0.717 0,869 25.07.2000
01"30™ 73140 | 0,719 0,868 00"13™ 75138 | 0,841 0,089
01"33™ 73141 | 0,720 0,558 00"15™ 751.39 | 0,842 0,091
21.07.2000 00"18™ 751.40 | 0,844 0,093
01"38™ 74739 | 0217 0,697 00"21™ 751.41 | 0,845 0,095
01%41™ 74740 | 0219 0,696 00"24™ 75142 | 0,847 0,097
01"44™ 74741 | 0,220 0,695 00"27™ 751.43 | 0,848 0,097
01%47™ 74742 10222 0311 00"30™ 751.44 | 0,850 0,101
22.07.2000 26.07.2000
00M21™ 74834 | 0,366 0,492 00"48™ 75240 |0 0,29
00"24™ 74835 | 0,367 0,494 00"52™ 752.41 | 0,998 0,292
00M27™ 74836 | 0,369 0,496 01"02™ 75242 10,997 0,294
00"30™ 74837 | 0,370 0,498 12.08.2000
00"37™ 74838 | 0,372 0,5 22050™ 769.28 | 0,638 0,607
00"40™ 74839 | 0,373 0,502 22058m 769.29 | 0,639 0,609
00"43™ 74840 | 0,375 0,504 23006™ 769.30 | 0,641 0,611
00"47™ 74841 | 0377 0,506 23014 76931 | 0,642 0,613
00"50™ 748.42 | 0378 0,508 29.06.2010 | 2455+
00"53™ 748.43 | 0,380 0,51 22M3m 37726 | 0,188 0,160
00"56™ 74844 | 0,381 0,511 22M6™ 377.28 | 0,190 0,164
00"59™ 748.45 | 0,383 0,513

Hor bir spektr iiclin hava soraitindon asili  kontiniumu eyni qaydada keg¢irmoyo ¢aligmisiq.

olaraq 60-90 saniyolik ekspozisiya verilmisdir.
Alman spektrlords signal kiiy (S/N) nisbati 100-
don ¢ox olmusdur. Spektrlorin birindon digorino
kegarkon sorf edilon vaxti da nozoro aldiqda
zaman ayird etmosi orta hesabla 2-2.5 doqigo
olmusdur.

Moalum oldugu kimi spektrlorin islonmosi vo
daha doqiq noticolor alinmasinda kosilmoz
spektrin  (kontinlumun) kecirilmasi  xiisusi
ohomiyyat kasb edir. Ona goro do biz ¢aligsmisiq
ki, alinmis spektrlorin hamisinda kontinium
eyni saviyyadon (vahid formada) kegirilsin.

Lakin buna baxmayaraq H, vo Hg xotlori
oblastlarinda kontiniumun kecirilmoasinda ciddi
problemlorls tizlogmisik. Belo ki, todqiq edilon
€¢UMa ulduzunun spektrlorindo H,, vo Hp xatlori
bir tortibs (50A) biitovliikdo (tam) yerlosmir.
xottinin bondvsoyi qanadi kosilmoz spektrin
saviyyosino ¢atmaga toxminon 8-10A qalmis
kosilir. Ona gora do qirmizi ganadin soviyyasini
ekstrapolyasiya edorok  biitiin  spektrlordo
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Lakin Hg-nin ekvivalent eni digor spektral
xatlorden forqli olaraq (5%) xeyli boyiik xota ilo
(10%) ol¢iilmiigdiir. Stia siirati iso daha doqiq +
2 km/s olmusdur. Xotalar1 qgiymotlondirmok
ticlin eyni spektral sinfo (A0) monsub olan aLyr
ulduzunun bir gecodo 10 odod spektri
almmigdir.  Buna  baxmayaraq  yuxarida
gostorilon sobablora goro eUMa ulduzunun 20
doqige orzindo alinmis 8 spektrindon do istifads
edorok (ulduzun doyiskonlik periodu 6.4
giindiir) H,, xotti ii¢lin orta kvadratik xota (10%)
qiymatlondirilmigdir. Xatirladiriq ki, normal
ulduzlar iigiin ekvivalent enin olgiilmasindoki
xata kude spektrlori {igiin 5%-don azdir.

Toassiif ki, Hg xattinin bir qanad1 demok olar
ki, tam yerlogsmadiyino goro kude spektrlorindo
bu xott islonmomisdir.

H, xottindon basqa A4400-6600A dalga
uzunlugu intervalinda kimyoavi (pekulyar)
elementlorin (Cr, Si, Ti, Fe vo s.) udulma xatlori
DECH 20 vo DECH 20T proqramlar1 asasinda
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islonmisdir. Hor bir xott iigiin ekvivalant en
(W5), vo stlia siirati (Vr) Olciilmiigdiir. Alinan
naticolordon  sonraki  tadqiqatlarda e€UMa
ulduzunun periodunun doqiqlosmasinds, vo Vr
komiyyatlorinin faza astliliglarinin
qurulmasinda vo ulduzun loksli qurulusunun
askar edilmosi {i¢iin istifads edilmisdir.

Sonralar eselle spektrometr kompleksini
kasseqren fokusunda qurmaqla spektral ayird
etmodo xeyli (R = 15000) itirilso do
ekspozisiyada buna ekvivalent olaraq udusa nail
olundu. Bundan istifado edorok
X.M.Mikayilovun komokliyi ilo 29.06.2010
tarixdo eUMa-nin bir saat orzindo 50 saniyolik
ekspozisiya ilo 30 odod keyfiyyotli CCD
spektrlori alinmigdir. Bu spektrlordon halslik
yalniz 2-sindon periodoqgramma vo faza
oyrilorinin qurulmasinda istifado etmisik. Bu
spektrlorin zaman ayird etmalori ¢ox kigik (1.0-
1.5 doq) olduguna goro eUMa maqnit
ulduzunda (pulsasiya xarakterli) qisa miiddotli
doyismolorin agkar edilmosi iiclin ¢ox olverisli
imkanlar  yaranmigdir vo  bunun  igilin
miisahidoalor davam etdirilir.

FOTOMETRIK VO MAQNIT
MUSAHIDOLORI

eUMa-nin spektral miigahidslorindon bagqa
miixtolif sistemlords fotometrik miisahidalori do
apartlmisdir [4,7,8]. Bu isdo biz ADR Morkozi
Astronomiya Institunun SAR-da qurulmus 35
sm teleskopunda vo Potsdam Astrofizika
Rosadxanasinda aparilan on rongli fotometrik
misahidolordon istifado etmisik [8].

Ulduzun spektral xotlorinin eni (®>0.7)
boyiik oldugu {i¢iin klassik fotoqrafiya tisulu ilo
metal xatlorina gdra maqnit sahasi doqiq 6lgiilo
bilmomisdir. [9]. Lakin sonralar REA XAR-da
fotoelektrik ulduz maqnitometri  vasitasilo
eUMa-nin effektiv maqgnit sahosi (Be=-
300/+800 Qaus) Ol¢iilmiis vo fazadan asililiq
oyrisi qurulmusdur [10]. Analoji miisahidolor
Landstrit vo b. [11] torafindon do aparilmis vo
molum olmusdur ki, alinan naticolor [10]-un
naticolorino uygun golir. Lakin Be-nin miisbot
maksimumlari arasinda ¢=0.15 faza siiriigmosi
misahido olunur. Miolliflorin [10] fikrino goro
bu forq eUMa iglin tapilan periodun
(p=5d.0887) doqiq olmadigi ilo slagodardir.

YENI PERIODUN MUBYYON EDILMOSI

eUMa ulduzunun 1931-ci ildon 1991-ci ilo
godor aparilan spektral [3,5,6], fotometrik
[4,7,8] vo maqgnit [10,11] miisahidslorinin
hamisinda periodun P=5%0887 qiymotindon
istifado edilmisdir. O vaxtdan (1931) bizim
apardigimiz spektral miisahidaloradok (2010-cu
i) 70 il vaxt ke¢masini, bir ¢ox maqnit
ulduzlarinda periodun doyiskon olmasini, eloco
do ulduzun Iokoli qurulusunda vo magqnit
sahasindo doyiskonliklor olmasini agkar etmok
magsadi ilo eUMa-nin periodunu yenidon toyin
etmok gorarina goldik. Bunun tigiin 50-0 qodor
CCD spektri osasinda H, xattinin stlia siiratlori
vo W, odlgiilorok giic spektrlori qurulmusdur.
Gilic spektrlorindo bir nego tokrar olunan
tezliklordon on intensiv vo daha ¢ox dayanigh
olani P,=6%4061 giymotino uygun golon
tezlikdir. Period {igiin tapilan bu qiymotdon
istifado edorok H, xotti iigiin Vr vo W,
komiyyatlorinin periodogrammalar1
qurulmusdur (sokil.1).

vr

e Uma (p=6.4061 d)

20 05 1 15 2

e Uma (p=5.0887 d)

Sakil.1.Sia siiratlorinin periodogrammalari
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Miiqayiso maqsadilo periodun P=5°0887
qiymotindon istifado edorok slia siirsti iiglin
periodogramma qurulmus vo sokil 1-in asagi
hissasindo tosvir
edilmigdir.Periodogrammalardan gorlindiiyii
kimi periodun yeni tapilmis P,=6°.4061 giymoti
bizim miisahidolori ¢ox yaxst tomin edir. Ona
gbéro do biz sonraki todqiqatlarimizda, osason
ulduzun lokoli qurulusunun agkar edilmosindo
vo atmosferin fundamental parametrlorinin
(Tepr, 1g g, R, Vsin i va s.) toyin edilmosindo
period iiciin tapilan P,=6°4061 qiymotinden
istifado etmisik.

ULDUZUN SOTHINDO PEKULYAR
(LOKOLI) OBLASTLARIN ASKAR
EDILMOSI

Coxsayli  kompleks-spektral, maqnit  vo
fotometrik miisahidalor noticosindo miioyyon
edilmisdir ki, maqnit ulduzlarinin ssthinds
kimyovi anomal oblastlar iri miqyash ag lokolor
soklindo qgeyri-bircins paylanmiglar [1,12].
Biitiin todgiqatlarin demok olar ki, hamisinda
atmosferin lokoli quruluslu olmasina osason
meyilli lokoli firlanma modelindon istifado
edilmigdir [12]. Bu modelo goéro spektral
xotlorin  eni (ALA) Vgsini  komiyyati ilo
mutanasib olur. Vg ulduzun ekvatorial firlanma
stirotidir vo ulduzun firlanma periodu (P) vo
radiusu (R«) osasinda asagidaki kimi toyin
edilir.
Va=50.7R/P  (2)
Burada R=R./Ro Giinas radiusu vahidleri ilo

ifads edilmisdir.
Spektral xotlorin profillorinin doyigsmosi vo
doppler  siirligmosino  osaslanaraq  CPM

ulduzlarinin sothi lizro geyri-bircinsliyin todqiq
olunmasina dair miixtoalif iisullarla ¢oxlu sayda
islor goriilmiisdiir [12]. Indiys kimi aparilan
tadgiqatlarin  demok olar ki, oksariyyatinin
osasmi miisahido olunan konturlarin ayri-ayri
komponentlora ayrilmas1 prosesi togkil edir.
Aydindir ki, bunun {igiin yiiksok spektral ayird
etmali (AL > 0.03A) materiallarin alinmasi tolob
olunur. Yiiksok keyfiyyatli spektrlori almaq
liclin iso boyiik diametrli teleskoplar vo yiiksok
ayirdetmali  isiqgobuledicilorindon  istifads
edilmosi  tolob  olunur. Bu imkanlar iso

24

todqgiqat¢ilarin - astronomlarin  hamisina
miiyossor olmur.
Digor torofdon spektral xatlorin

komponentloro ayrilmasi miixtolif sobablors
gora (spektrlordoki kiiylor, bir sira defektlor vo
s.) birgiymatli vo inandirict noticolor vermir
[13,14].

Qeyd etmok lazimdir ki, CPM ulduzlarinin
todqiq edilmosindo on ohomiyyatlisi ulduzun
sothindo  lokolorin  saymi1 tapmaq deyil,
atmosferin on ¢ox anomal (pekulyar) hissosini
askar edorok orada bag veron fiziki proseslori
Oyronmokdon vo loko fenomenino miioyyon
aydinlq gotirmokdon ibaratdir.

Bu mogsadlo atmosferin on ¢ox pekulyar
oblastini agkar etmok iiclin Oliyev [14]
torofindon yeni iisul verilmisdir. Bu tisulun on
istiin cohoti ondan ibarstdir ki, bu prosesdo
spektral ~ xotlorin  ayri-ayr1  komponentlora
ayrilmasindan istifado edilmir vo kompleks
miisahidoalordon istifado edorok atmosferin
pekulyarliq doracasi oan ¢ox vo nisbaton normal
olan oblastlara uygun fazalar1 miioyyon etmok
miimkiin olur.

W,
0,7 -

0f
05 1

0,43
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Sokil.2. Mg II 14481 xottinin W, ti¢lin faza asililigt

Bu iisulu todqiq edilon ¢UMa ulduzuna
totbig etmok ii¢lin ilk novbodo pekulyarliq
doracosi maksimum olan elementlorin (Si, Fe,
Mg, Cr, Sr, Eu va s.) xatlorinin intensivliyi vo
slia siiratlori Ol¢iilorok onlarin faza asililiglart
qurulmusdur. Niimunos kimi Mg II 4481 xattinin
ekvivalent eni iiclin qurulan faza oyrisi sokil 2-
do gostorilmisdir.
Indiyo kimi aparilan coxsayli todgiqatlar
noticasindo  slibut  edilmigdir ki, CPM
ulduzlarinda atmosferin on ¢ox pekulyar olan
oblasta uygun fazada pekulyar elementlorin
xotlorinin ekvivalent enlori, pekulyar (lokali)
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oblastda ulduzun parlagligi vo maqnit sahoasinin
intensivliyi maksimum olur. Ona goro do
atmosferin pekulyar hissosini agkar etmok ii¢lin
eUMa-nin  fotometrik [8] vo  magqnit
miisahidalorindon do istifado etmisik [10, 11].
AS
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21,54 4
-1.53 4

-1.52 4

151 4

-1.5

Sakil.3. Parlagliq oyrisi
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Sokil.4. Maqnit sahasinin fazadan asililig1

eUMa {igiin alinan parlaqliq ayrilori biitlin on
rongin hamisinda (V= 5400A istisna olunmag]la)
eyni xarakterli vo sinxron doyisdiklori ii¢lin
sokil 3-do niimuno kimi ancaq S (=6550 A)
slizgoci  lglin  qurulan  faza  asililig
gostorilmisdir. Parlaqliq oyrilorinin hamisinda
bir tam period orzinds iki maksimum miisahido
edilir. Bunlardan amplitudu on boyiik olan (bas
maksimum) fazanin
0= 0.5+ 0.05 giymotino uygun galir.

Magnit sahasi (Be) ilo loko (pekulyarliq)
effekti arasinda miimkiin olagoni miioyyan
etmok liclin maqnit miisahidolorinin
naticalorindan istifado edilmisdir [10,11].

Be-nin fazadan asililiq oyrisi qurulmus va
sokil 4-do gostorilmisdir. Sokildon goriindiiyii
kimi magqnit sahasinin do maksimumu, parlaqliq

T T T 1
0 05 1 15 P

oyrisindo oldugu kimi, fazanin ¢= qiymotino
uygun golir.

Qurulan faza oyrilorinin (W, S, Be)
miiqayisolori gostorir ki, pekulyar elementlorin
(Mg,Cr, Ti, Fe va s.) ekvivalent enlorinin (W),
parlaghigin (S) vo magqnit sahosi intensivliyinin
(Be) bas maksimumlar1 fazanin eyni qiymotino
- (max) = 0.5 £ 0.05 uygun goalir.

Eyni zamanda W,, S (parlagliq) vo Be
komiyystlorinin (9sas) minimumlart da fazanin
¢(min)=0.20-0.30 giymatinds iist-iisto dusurlor.
Meyilli  (Iokoli)  firlanma  nozoriyyasine
(modelino) vo [14]-0 goro ¢(max) ulduzun
sothindo on cox pekulyar (loksli), ¢(min) iso
nisboton normal oblastlara uygun  golir.
Beloliklo kompleks miigahidslor asasinda alinan
faza asililiglart  vasitoesilo eéUMa  maqnit
ulduzunda atmosferin an cox pekulyar (p) vo
nisbaton normal (n) hissalorine uygun olan
fazalar — @(p)= 0.5 vo ¢(n)= 0.25 miioyyon
edilmigdir.

Ona goro do eUMa-nin an cox pekulyar vo
normal oblastlarinin hom kimyovi torkibini va
hom do atmosferin fundamental vo digor fiziki
parametrlorini doqiq toyin etmok ii¢lin @(p) va
¢(n) lgln tapilan qgiymotloro  uygun
spektrlordon istifado edilmigdir.

Aydindir ki, ulduz sothinin  geyri-
bircinsliyini (loko effektini) nozoro almaqla
alian noticolor, ulduzun inteqral
stialanmasindan (ulduzun biitdvliikdo miisahido
edilon diskindon) alinan naticalorden daha daqiq
olar. Ulduzun firlanmasi1 naticasinds atmosferin
gismon loko vo bozon qarisiq hallara uygun
oblastlari miigahido olunduguna goro alinan
naticolor na pekulyar vo no do normal hissolors
tam uygun olmadig: iiglin miixtolif todqiqatlarin
naticoalori birqiymatli olmur.

ATMOSFERIN FUNDAMENTAL
PARAMETRLORI TEFF VO G.-NIN
TIOYINI

Ulduzlarin effektiv temperaturunu (Teg) vo
sothdo agirliq qilivvesinin tocilini (g) toyin
etmok tiglin ¢oxlu {isullar vardir [14]. Bu
tisullarin  hamisinda fotometrik vo spektral
miisahidalordon istifads edilir.

Mbolumdur ki, Tesr ulduzun vahid sothindon
(hor sm®-den) ¢ixan tam (inteqral) siia seli vo
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yaxud tam enerji 1ilo xarakterizo edilon
komiyyatdir.

Normal (geyri-kimyavi anomal) ulduzlardan
forqli olaraq, maqnit ulduzlarinin sothi lokal
geyri-bircins (lokoali) olduguna goros, ulduzun
firlanmas1 noticosindo atmosferin - miixtalif
hissolori (normal vo anomal) miisahido edilir.
Ona goro do CPM ulduzlarinda Teg komiyyati
lglin alman naticolor ulduzun firlanmasi ila
olagadar olaraq birqiymatli olmur.

Ona gora do biz Te vo g-ni miioyyon etmok
iciin eUMa ulduzunda atmosferin pekulyar va
normal hissalorine uygun olan fazalarda ¢(p)=
0.5 vo @o(n)= 0.25 alinan spektrlordon istifado
etmisik.

Oksor hallarda CPM ulduzlarinda Teg vo Ig
g-ni toyin etmok {iglin on olverigli tisul kimi
hidrogenin Balmer seriyasi (Hy-Hs) xatlorinin
miisahido vo nozori hesablanmis profillarinin
miiqayiso edilmosindon istifado edilir. [10].
Ulduzun ekstremal fazalarinda H, xottinin
ekvivalent eni iiciin W, (max) = 10.6 A W,
(min) = 7.4 A olmusdur.

Bu mogsadlo eUMa-nin H, (CCD) vo H,
(fotografik spektrlords) xotlorinin miigahido
olunan profillorini quraraq onlarin ekvivalent
enlorini toyin etmisik. Sonra miisahidodon
alman Iokoli vo lokoesiz oblastlara uygun
profillori Kurug [15] torofindon hesablanmig
nazoari profillorlo miiqayiso edorak Tegr vo lg g-ni
toyin etmisik. Ovvalki illordo kude fokusunda
alinmus fotografik spektrlorde (AA3700-4700A)
H, vo H;s xotlorinin profillorinden do istifado
olunmusdur [16].

Miiqayiso prosesindo biz xattin (profilin)
markozi hissosini deyil, morkozdan AL = 2-3A-
don baslayaraq osason qanadlarin nozori
profillorlo iist-iisto salmaga tistiinliik vermisik.

Molumdur ki, istifado edilon hidrogen
xatlorinin (Hy, Hy) morkozi hissolori (AL = 0)
atmosferin on yuxart qatlarinda, kimyovi
anomalligin maksimumuna aid olan hissodo
yaranir vo ona gora do xattin markazina doppler
niivasing tstiinliik vermomisik.

Profillorin miiqayisasi prosesindo miioyyon
cotinliklor yaranmisdir, belo ki, miisahido
olunan profil iki bir-birine yaxin nozari
profillorin he¢ birino uygun golmoyarok onlarin
arasina diisdiiyline gora har iki noazari profilin
(Ter = 8500-9000, lg g = 3.5-4.0)
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ortalagdirilmasindan istifado etmisik. Noticodo
normal oblast iiclin Ter =8800°K vo lg g = 3.75,
loka oblast1 tigiin iso Terr = 9750 °K vo Ig g =
4.0 alinmusdir.

Aydmdir ki, atmosferin pekulyar vo normal
hissalori tiglin Tegr vo lg g-nin forqli olmalar
ulduzun sothindo loko oblastinda koskin
kimyovi anomaliya va giiclii maqnit sahosinin
olmasi ilo slagadardir.

Atmosferin pekulyar hissosindo bir ¢ox

kimyovi elementlorin (Si, Cr, Mg,Sr, Ti, Fe, Eu
va s.) miqdar1 1,5 dex-don ¢ox olduguna goro
osas iki effekt yaranir: 1) kimyovi anomaliya
hesabina lokolordo atmosferin normal hissasine
nisboton olavo ortiik effekti (blankenik effekt)
yaranir vo naticodo homin oblastin -lokonin
parlaghgr (temperaturu) normal hissadon ¢ox
(500-1500°K) olur [16];
2) lokoalordo atom cokilori hidrogendon xeyli
cox olan pekulyar elementlorin miqdar1 2-4
tortib ¢ox olduguna goro [12,14] atmosferin
pekulyar oblastinda vahid hocmdoki kiitlo
normal hissadon ¢ox olur. Noaticads ulduzun
sothindo yerloson pekulyar oblastda agirliq
qiivvesinin tocili (Ig g) vo miisahido olundugu
kimi  pekulyar  elementlorin  xotlorinin
intensivliyi normal oblasta nozoron xeyli ¢ox
olur.

Digor torofdon maqnit sahasinin intensivliyi
atmosferin ~ anomal  (lokoli)  hissesindo
maksimuma c¢atir vo atmosferin qurulusunu
doyisdirir. Muthsam [17] magnit sahosini
nozoro almaqla atmosfer modellori hesablamig
vo gostormisdir ki, maqnit sahasi bilavasito iki
effekt  vasitosilo  atmosferin  qurulusunu
doyisdirir:
a) Coxlu
pargalanmasi

sayda spektral xotlorin zeeman
(£>0.5) atmosferin  qeyri-
soffafligim1  artirir;  b) maqnit  sahosinin
atmosferin  hiindiirliiylino  géro  doyismasi
hidrostatik tarazligi doyisdirir vo uygun olaraq,
normal oblasta nozoron temperaturun, tozyiqin
vo  sixligim  atmosferin  dorinliyi  lizro
paylanmasinin doyismosino sobab olur.

Kimyovi anomaliya vo magqnit sahasinin

tosiri  vasitesilo  atmosferin  qurulusunun
doyismosi problemino [18]-do baxilmis vo
gostorilmisdir ki, lokalordo kimyovi

elementlorin miqdarinin ¢ox olmasi molekulyar
¢okini artirir vo buna goro do hidrogen iigiin
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(vahid kiitloys diison) kosilmoz udulma omsali
azalir. Eyni zamanda pekulyar elementlorin
miqdarmin  ¢ox olmast spektral  xatlori
giiclondirir vo olavo udulma (blokirovka)
hesabina  temperaturun  dorinliys  goro
paylanmas1 doyisir. Maqnit sahosi kimyovi
anomaliyan1 giiclondirdiyino goro [18] hor iki
effekt- kimyovi anomaliya vo maqnit sahosi
lokolordo  atmosferin  normal  hissasindon
tamamilo forqli olan fiziki sorait yaradir.
Beloliklo lokolordo yaranan pekulyar (xiisusi)
fiziki sorait hom hidrogen vo hom do pekulyar
element xotlorinin intensivliklorinin
doyismosing (50-100%) sobab olur.

¢UMa-da H, xottinin ekvivalent eni loko vo
normal oblastlarda toqribon 50%-5 qgoador bir-
birindon forqli alinmigdir. (W, (max) = 10.6 A
,W, (min) = 7.4 A).

Pekulyar element xotlorinin intensivliklori
homin elementlorin miqdarinin lokolords bir
nec¢o tortib (2-4) cox olmast ilo olagodardir.
Lakin molum oldugu kimi ulduzun 70%-don
coxu hidrogendan ibarot oldugu ii¢iin hidrogen
xotlorinin doyismosi loko vo normal oblastlarda
hidrogenin miqdarinin dayismoasi ilo deyil,
ancaq fiziki soraitin miixtolif olmas1 ilo
olagodardir.

Yuxarida gostorilon faktlar bir daha siibut
edir ki, hidrogen xatlorinin (H,, H,) ekvivalent
enlorinin maksimum vo minimum qiymatloring
uygun profillorin nozori profillorlo
miiqayisasindon Teg vo Ig g komiyyatlori {igiin
tapilan qiymatlorin forqli olmasi eUMa maqnit
ulduzunun atmosferinin geyri-bircins (lokoali) va
giiclii maqnit sahasino (-300/+800qaus) malik
olmasinin tozahiirtidiir.

MUZAKIRO VO NOTICOLOR

[sdo eUMa magnit ulduzu kompleks
miigahidolor asasinda otrafli todqiq olunmus vo
askar edilmisdir ki, 1931-ci ildo tapilan period
(P=5.08) bizim 2000-2010-cu illordo aldigimiz
miisahidolori tam tomin etmir. Ona gora do 50-2
gador CCD spektrlori osasinda giic spektri
qurulmus (sokil 1) vo period iiclin bizim
miisahidolori daha yaxsi tomin edon P=6.4061
period tapilmigdir.

Periodun yeni qiymotindon istifado edorak
hidrogen va pekulyar element (Cr, Ti, Mg va s.)
xotlorinin slia siiratlori vo ekvivalent enlorin

faza oyrilori (asililiglar1) qurulmusdur. Bu faza
asililiglart parlagqliq (S) veo maqnit sahosi
intensivliyinin (Be) faza oyrilori ilo miigayiso
edilorok noticade €¢UMa maqnit ulduzunun
sothindos on ¢ox pekulyar (p) vo (nisbaton)
normal oblastlara (n) uygun olan fazalar- (¢(p)
= 0.5, p(n) = 0.25) askar edilmigdir.

Bu fazalara uygun H, (CCD spektrlori) vo Hy
(fotografik spektrlor) xotlorinin profillari nozari
modellorlo  miigayiso edilorok  atmosferin
fundamental parametrlori Tegr vo Ig g miioyyon
edilmisdir. Noticodo Tegr vo lg g tigiin pekulyar
vo normal oblastlarda bir-birilorinden forqli
giymotlor alinmigdir. Yuxarida qeyd edildiyi
kimi, bu onunla olagodardir ki, normal
oblastlara nozoron lokolordo kimyovi anomaliya
vo glicli maqnit sahosi fiziki parametrlorin
dorinliyo gbro paylanmasimmi vo belaliklo,
atmosferin qurulusunun doyismasinag sobab olur.
Buradan aydin olur ki, istor kimyovi torkibi vo
istarso do atmosfer parametrlorini daha doqiq
toyin etmok iiglin CPM ulduzlarinin miisahido
edilon, bir-birlorindon forqli olan miixtalif
(quruluglu) oblastlar (loko vo normal) {icilin
ancaq vahid bir model (Tefr, 1g g) gobul etmok
olmaz [20].

Beloliklo, eUMa CPM ulduzunun kompleks
todqiqi vasitosilo asagida gostorilon noticolor
alimmugdir:

1. Miixtolif vaxtlarda (2000-2010-cu illordo)
alinmis 50-0 qgodor CCD  spektrlorinin
doyismasini, periodun ovvalki P = 59.0887
gqiymatindon daha yaxsi tomin edon yeni
period P = 6.4061 tapilmisdir;

2. Yeni period asasinda ulduzun sathinds an ¢ox
pekulyar (p) vo (nisboton) normal (n)
oblastlar va onlara uygun fazalar ¢(p) = 0.5,
¢o(n) = 0.25 askar edilmisdir;

3. Hidrogen xatlorinin (H,, H,) profillorino goro
on ¢ox pekulyar vo normal oblastlari ii¢lin
fundamental parametrlor Teg (p) = 9800°K,
lg g(p) = 4.0 vo Tesr (n) = 8800°K, 1g g(n) =
3.75 toyin edilmisdir.

Yekun olarag CCD spektrlorinin alinmasinda
X.M.Mikayilova, [.0.9lokborova vo mogalonin
tortib edilmosindo komoklik gostordiyino goro
E.A.Soltanovaya darin togokkiirlorimizi
bildiririk.
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Cadval 2.
A Noz | Mis A Noz | Miis A Noz | Miis A Noz | Miis
RA RA RA RA
0 |02570.260 |12 -- 0.52 | 6.0 | 0.720 | 0.71 | 18.0 | 0.918 | 0.93
0.2 | 0.290 -- 1.50552 | -- 80 [ 0770 | -- | 20.0| 0935 0.96
0.4 | 0350 | 0.340 | 2.0 | 0.580 | 0.60 | 10.0 | 0.815 | 0.82 | 22.0 | 0.940 | --
0.6 | 0.420 -- 300615 -- |120]0.840 | -- |24.0]0.950 | 0.97
0.7 -- 0.410 | 4.0 | 0.660 | -- | 14.0 | 0.875 | 0.89 | 27.0 -- 0.99
0.8 | 0.480 -- 4.5 -- 0.68 | 15.0 -- 0.91 | 28.0 | 0.970 | 1.00
1.0 | 0515 | 050 | 5.0]0.690 | -- |16.0]|0.895| -- |36.0]| 0.980 | 1.00
ODOBIYYAT 16. Ammes C.I'., Ompenenenne T U paguycos
MAarHUTHBIX 3BE€3J C YYETOM HEOIHOPOJHOCTH

1.

2.

10.

11.

12.

13.

14.

15.

28

Preston G.W., Surface characteristics of the magnetic
Stars, PASP 1971, v.83, pp. 571-584.

Osava K., Catalogue of Ap Stars, Ann. Tokyo.
Astron. Obs., 1963, ser.2, v.9, n.3, pp. 123-144.
Rice J.B., Wehlau W.H., The range of abundances of
iron, chromium and Silicon over the surfaces of the
CP stars e Ursae Majoric and 0 Aurigae, Astron.
Astrophys., 1991, v. 246, pp. 195-198.

Provin S.S., Light-Variation of peculiar A-stars,
Astrophys J., 1953, v.118, pp. 489-500.

Gutnick P., Sitz. Preuss, Akad. Berlin, 1931, n. 29,
pp. 657-661.

Jleymma B.B., KonmuecTBeHHBIN aHaTH3 aTMOCHEPHI
eUMA, U3B. KPAO, 1965, 1. 34, cc.151-162.
Molnar M.R., Ultraviolet observ. Maqnetic Ap-stars,
Astrophys. J., 1975, v. 80, pp. 137-157.

Musiolok B. et all., Ten Colour Photometry of
twelve Ap-stars, Astron. Nachr. 1980, Bd. 3d, H.2,
pp. 71-93.

Borra F.E., Landstreet J.D. The maqnetic fields the
Ap-stars, The Astron. J. Suppl., 1980, v. 42, pp.
421-445.

I'maronesckuit FO.B. u gap.,, O HeKoTOpbIX
napamerpax Ap-3Be3nsl €UMA, HsBect. CAOQO,
1982, 1. 15, cc.14-24

Landstreet J.D., Borra F.E., Angel J.R.P., Illing
B.M.E., A search for strong magnetic fields is
rapidly rotating Ap-stars, Astrophys J., 1975, v.
201, pp. 624-629.

Xoxiosa B.JI., MarautHele 3Be3/1b1, UTOrn HAyKHu 1
TeXHHUKH, AcTpoHomusi, Mocka 1983, T. 24, cc.
233-290.

Jle6enes B.C., Coxonos B.B., Heomnopomnoctsb
oBepxHocTu Ap-3Be3n. Acrpodu3. ucciaen., U3s.
CAO, 1980, 1.12, cc. 22-24.

Ammues C.I'., CnextpanbHele uccnen. MarHUTHeIX CP-
3Be3n ¢ yderoMm d¢dekra maraucroctr, Jduee. Ha
coucKkaHMe y4eHo# cremeHu K.¢p.m.H. BI'Y, Baky,
2003, 167 c.

Kurucz R.L., Model Atmospheres for G,F,A,B and O
stars, Astrophys. J. Suppl., 1979, v. 40, n.1, pp.1-
340.

17.

18.

19.

20.

atMocepsl. Kunemat u ¢u3. Hedec. Tem., 2009,
n.6, cc.250-253.

Muthsam H., Line blanceted model atmospheres of
Ap-stars, Astron. Astrophys. 1979, v.73, pp.159-
170.

I'maronesckmit  HO.B. 3aBucMMOCTh XHMHYECKUX
aHOMaJIMH OT MAarHUTHOTO TOJIsI B MarHUTHBIX CP-
3Be3/1aX. ACTpoOH. :kyp.1994, T.71, Ne 6, C.858-862.

Engin S., Preliminary results of the study of the CP-
star eUMA, Physics of Ap-stars, IAU Coll., 1975,
n.32, pp. 623-627.

JIrooumkos  JI.C., Xumuueckwuit
Actponpunt, Onecca, 1995, ¢.323.

COCTaB  3BE3I,



Azorbaycan Astronomiya Jurnalt Ne 1, 2011 Azerbaijani Astronomical Journal

SPECTROPHOTOMETRIC INVESTIGATION OF THE MAGNET STAR CLASSIC CP2
€UMA TAKING INTO ACCOUNT PECULIAR EFFECT

Ismailova Sh.K, Ismailov A.S, Maharramov Y.M, Aliyev S.H

CP2 ¢Uma magnet star have been investigated on the base of the 100 CCD spectra and new period
P=6"4061 has been found with the help of power spectrum. It has been found the surface of eUma star
having peculiar structure. The fundamental parameters T, and Ig g appointed for peculiar and normal
regions of the atmosphere determined that effective temperature in the spots of star are more 800° K than
the normal regions.

Key words; magnet stars, peculiar, period

CHEKTPO®OTOMETPUYECKHUE UCCJIEJOBAHUS KJIACCUYECKOM
MATHUTHOM 3BE3/Ibl etUMA C YYETOM D®®PEKTA MMEKYJIAPHOCTH

Ucwmaiibuiosa 1.K., McmaiibuioB A.C., Mareppamos SI.M., Anues C.I.

Ha 6a3e 100 CCD- cnekTpoB IpOBECHHI JAeTaNbHOE HccienoBanus MarautHoi CP2 3Be3npr eUma
(AOp). C moMoImbko CrIeKTpa MOIITHOCTH HAWIeH HOBBIN TEPHO P:6d.4061, KOTOPBIH JTydIIe TOIXOIUT K
HAIIMM CIHEKTPAJIbHBIM HAONOACHHUSIM. BbUIM BBISBICHBI MEKYIspHbIE (MSATHUCTBIC) CTPYKTYphl Ha
noBepxuoctd €Uma. Omnpenenenbl GyHIaMeHTanbHble napamerpbl Tey, lg g ans HOpMalbHON U
MeKyJIApHO# obnmactu atMmocdepsl 3Be3zbl. [lomydeno, uto 3¢ ¢eKkTuBHas Temmeparypa B MSTHHCTOMN

o (v
obnactu Ha 800 K Oonblie, uem B HOpMaJIbHO# 00acTu arMocgepsl.

KuroueBble ¢j10Ba: MarHUTHBIC 3BE€3/bI, IIEKYJIAPHOCTD, IIEPHUOIL
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