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O BO3MOKHOMH B3AMIMOCBA3U1 TPAHCHEITTYHOBBIX OFBbEKTOB
N AOATOITEPUOANUECKHNX KOMET

©2012r. A.C.I'yaues, III.A. HaGues

I lamaxumncxas Acmpogusuueckan Obcepsamopus um H. Tyeu HAH Asepbationcara
(e-mail: ayynb54@yahoo.com)

B crarpe mccaeayerca BOpoc O CBA3KM OIPEACACHHOM 9YaCTH KOMET C TpaHcHenTyHOBeMK Teaamu (TNO),
nmerornumu  Aumamerp Goapme 200 xv. C 9TOi IEABIO aHAAHZHPYETCA PACIPEAEACHNE MIHHUMAABHBIX

Mexopburaspubx paccrosanii (MOID) atux tea u 495 pcoaroneproamdeckux komer (AITK) ¢ msectHBIME

[IEPBOHAYAABHBIMU OpOHTAMU. BBeAeH mapamerp t, xapaxkrepusyroruii creresb usderrogsocrn MOID aas

KaXKAOT'O BbI6paHHOl"O IIAAHETHOI'O TEAAQ. HpOBOAHTC?{ CPaBHEHHNE PE3YABTATOB IIPOBEACHHBIX PACICTOB C

AHAAOTHYHBIMI CAYYaAMHU, KOTAA UCIIOAB3YFOTCA KOMETHBIE AAHHBIE Oe3 yuera ux TouHOCTH. B cAydae, Koraa
MOID wensie 1 a.e u 0.5 ae coorHommenne t cocraBager 56:35 u 50:41, coorBercrBerHo. OOHApYKEHA
cAabas, HO 3HAYMMAA KOPPEAAI[HMOHHAA 3aBHCHMOCTb MEKAY 3HAYeHHAMH t u | (HAKAOH OpOWTH).
IToAydeHHBIE PE3YABTATH ITOATBEPKAAFOT IIPEAIIOAOKEHIE O BO3MOKHOW CBA3H AOATOIIEPHOANYIECKHX

xomer ¢ TNO.

Karouessnie caoBa: TNO, komersr, MOID

Hacroamasa crarea ABAACTCA AOTHYECKHM
npoaoaxkerneMm pador [1,2], rae wmccaeayrorcs
CTATHCTHYECKHAE ACIIEKTHI CBA3M OIIPEACACHHOM
YACTH KOMET C TPAHCHEIITYHOBBIMHU ITAQHETHBIMU
(TNO). Meroauxka u
HCCACAOBAHHUA OCTAIOTCA ITOYTH TAKHMH K€, KaK
n B [2], pasHHUIA AHIIb B HCIOAB3YEMOM
MaTepuaAe IT0 KOMETHBIMU AAHHBIM. B kadectse
HHAMKATOPA B3aHUMOCBA3H ABYX KATETOPHI TeA
paccMaTpHUBArOTCA
MuHHMaAbHBIE paccrosaua (MOID) B mxaae
komeTa- TNO.

OGBpeKkTaMu MCCACAOBAHUA HAIICH PabOTHI
craan 92 TNO ¢ amamerpamu 60apire 200 xv. C
APYTOIl CTOpOHBL, B pabore
AaHHBIE AAT 499 AOATOIIEPHOAMYECKHX KOMET C
HN3BCCTHBIMI ((HCpBOHa‘-IaAbHI)IMI/I»

TEAAMUA OOBEKTHI

MEKOPOUTAABHBIC

M CITOAB30OBAHDBI

SHAYCHMAMMA
mapamerpa 1/a. Komernbie AaHHBIC B3fTH 13
kararora [3]. Aammsie mo THO orobpansr u3
opuIIIaABHOTO caiita MeKAyHAPOAHOTO
Actporomuaeckoro Corosa [4]

Ileapro pabGoThI ABAAETCA AOKA3ATEABCTBO
TOTO, YTO CTEIEHb M3OBITOYHOCTH IIPOXOKACHHA
KOMET B 30HE ABYIKEHUS TNO B
paccMaTpUBAEMOM CAyYae DOABIIIE, YEM B CAyYAE,
KOTAA PACYCTBHl IIPOBOAATCA 0O€3 pPasAHYMA HX
TOYHOCTH AaHHBIX. [IpeameToM cpaBHEHUA OYAyT
CAYKHTB AaHHBIE ITO t. Kak u B pabote [2], mocae
pacueroB MOID mbI OyAeM HCCAEAOBATH 30HHI,
coorsercTByrorue paccroauuio 1, 0.5 u 0.1 a.e.

or opburer  BeiOpamHoii  TNO.  Cwmerca
IIPOBEACHHUSA AAHHOIO HCCACAOBAHUA CBOAUTCA K
cAeayroriemy: Hcam  mcmoapsyercss MEXaHH3M,
3aAOKEHHBIH B OCHOBY pabor [1,2], To mauboaee
AABATD
OoAee BBICOKIE 3HAYCHUSA ITapaMeTpa t, HEKEAU B
pabore [2].

MeTOANKA HMCCAEGAOBAHUA fABAAETCH TAKOU
e, kak 1 B padore [1,2]. Ha mepBom sTame Mol
OyAEM BBIYHCAATD U AHAAUZUPOBATH 3HAYCHHSA
A 495 AOATOIIEpHOAMYECKHX — KOMET €
U3BECTHBIMU  “‘niepBoHavaAbHbIME  1/a. Ilpnm
5TOM YACTOTBHI OYAYT CPaBHUBATHCA C YaCTOTAMH,
moAydeHHBIMA B [2]. Ha BrOpom »sTame 30mHa
ABrxenns BpiOpanHOi TNO 1O KOAHYECTBY
KOMETHBIX IIPOXOKACHHH CcpaBHHBaeTcsa ¢ 67
MOACAI/IpOBaHHbIMI/I 30HaMHU, OTAUYAOIIIMMUCHA
OT Hee TOABKO MO TmapameTpam L2 (AoATOTa
BOCxOAdIiero y3Aa) u 1 (makaom). [Tpm stom Q2
BapbUPYETCA OT 0” r0 330° ¢ marom 300, al-or
0" r0 90" ¢ Takmmm IIArAMH, YTOOBI ITOAFOCA
COOTBETCTBYIOIIUX IAOCKOCTEN
PaBHOYAQACHBI APYI OT Apyra.
CUeTe, OIPEACAAFOTCA CACAYFOIIHE BEAMIHHBL N
— KOAHYECTBO KOMETHBIX IPOXOKACHHH B 30HE

TOYHBIC KOMETHBIE AAaHHBIEC AOAYKHDBI

OBIAT
B koneunom

ABrmxeHus BeiOpanHoii TNO; n, o, t 1 o —
CPEAHSS BEAMYHMHA KOMETHBIX IIPOXOKACHHN IIO
67 30HaM, HOPMHPOBAHHAA PasHOCTH
(t=(N—n)/o), AOBEPUTEABHAS
BCPOATHOCTH t, COOTBETCTBCHHO. B kadectse

AUCHEPCHUA U
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IIPOBEPKU  AOCTOBEPHOCTH BEAMYMH t H &
IIEAECOODPA3HO HCIOAB30BATH OAHOCTOPOHHMUHA
kpurepuil  CTBIOAEHTA, YTO IPHBOAHT K

sHadenuaMm 1.67 u 0.95, coorBeTcTBEHHO.

Aas BbrancAeHus 3Hadenwsa r (r.e., MOID)
OBIAQ HCIIOAB30BAHA CACAYIOIIAA (DOPMyAa:

e =| R +| -9 1 oran YO 1 Gin®isin? (0-o)

1+ ecosv

3aece R(dn) sBagercs paccrosmmem TNO B
HAIIPABACHHH  JAAACHHOTO  y3A2
OpOHTH, M € - HEHHBAPHAHTHBIC SACMCHTHI
KOMETHOI OpOHTBI, 1 U ) — YTAOBBIC ACMECHTEIL

KOMETHOMN

KOMETHOH OpOHTB, U — HCTHHHAA aHOMAAHSA
KOMETBI. 3AMETHM, YTO ITIOCACAHHE TPH IAEMEHTA
OTCYHUTBIBAIOTCA ~ OTHOCHTEABHO  ITAOCKOCTH
opoutel TNO, a He 9KAUIITHKH, IPUYEM TOYKOI
oTCcYeTa ABAAECTCA ee BOCXOAAIIHH y3eA. Popmyaa
IIOAyYEHA U3 IIpeoOpPa3OBAHII
chepuyeckux TPEYTOABHHKOB U TpeOOBaHHA
HAXOMKACHHA  CKAASPHOI BEAMYHHBI BEKTOPA
TNO-xkomera B T1peyroapuuke Coanre- TNO-
KOMETA.

TakuM 0OpasoM, Ha IIEPBOM 3Talle HAIINX
pacueroB Aag 91 TNO u 495 (y uernipex komer
paccroanne okaseBaerca menbmre 0.1 a.e., T.e.
OHHU BXOAAT B KATETOPUH CAHIPEH3EPOB) KOMET
BEIYMCAEHBI 3HadYeHHA 1 (Bcero 45045 smavenmii).
[lepBudaHOE CpaBHEHHE C AAHHBIMEA PabOTHI [2]
MOJKHO IIPOBECTHU IT0 NH(MOPMAIIUN, OTPAKEHHON
B Tabamme 1. mapamerpa N
3aUMCTBOBaHBl U3 pabotel [2] . N, sABasercs
xoAmdectBom MOID B maTepBasax Ao 0.05, 0.1,
02, 05 uw 1 ae
PACCMATPHUBAEMBIX CAYYafAX MBI HUMEEM IIPHPOCT
N B nponenTax. [Ipu 5TOM BEIUIPBIIIT COCTABAAET
or 9 Ao 42 %. A 310 03HAYAET, UTO MBI UMEEM
AOCTATOYHO
HACH, 3aA0KCHHOU B [2] .

OCHOBHBIX

3HadeHUA

Buanmo, 49ro Bo Bcex

COAMMAHOC TIIOATBCPIKACHHC  AAA

Tabaura 1. KoangecTBo r B pasHBIX HHTEPBAAAX

Wurepnaa N1 (%) Naz( %) IIPAPOCT
r, a.c.
<0.05 11 (0.011) 6 (0.013) 1.18
<0.1 32 (0.033) 21 (0.047) 1.42
<0.2 105 (0.109) | 55 (0.122) 1.19
<0.5 552 (0.572) | 282 (0.626) 1.09
<1 2077 (2.154) | 1068 (2.371) 1.10

1+ ecosv

Tak mAm mHAYE, AASl OIPEACACHHA CTEIICHU
U30BITOYHOCTH KOMETHBIX IIEPECEUCHUN B 30HAX
ABIKEHUS TNO MBI HCIIOAB3yEM
AOIIOAHHUTEABHBIH, BTOPOH CHOCOO CpaBHEHMH,
KOTOPBIH TpeOyeT OOABIIUX BBIYHCAUTEABHBIX
pecypcos.

PesyabTaThl pacueToB AAA cayuas r<la.e.
Pacuersr mokaseBaroT, uto 14 3HAYCHUH t UMEFOT
BEPOATHYIO 3HAYUMOCTB, OoAbIrie yeM 0.95. Ectp
HEOOABIIIOH  HPHPOCT IO  CPaBHEHHUIO  C
pesyabraramu B [2] . Ilpm sToM 3HAYNTEABHBINA
paspoIB MEKAY
OTPUIIATEABHBIMU t 3HAYECHUAMH COXPAHACTCA U
cocraBasier  50:35. Coxpansierca  TaKkKe U
KOPPEAAIIHOHHAS 3aBHCUMOCTH MEKAY
BeamyuHamu t u 1. Koaddunment xoppeasmm
IIPH 5TOM COCTABAACT

ITIOAOXKUTEADHBIMHA "

K(t,I) = -0.36£0.09.
DTO HECKOABKO MEHBIIIE, 4YeM B [2] GV
3aBHCHUMOCTD B IpapHYeCcKOM BHAE OTPAKEHA HA
Puc.1. COOTBETCTBYFOIIIUX
KPUTEPUEB MATEMATHYCCKOI
HOKA3BIBAET, YTO  HU
KOPPEAAIIMOHHAA  3aBUCHMOCTb  HE
CYMTATBCA  CAy4arHOIl. B wacrmoctm, Aas
OIIPEACACHHUA AOBEPUTEABHOI BeposTHOCTH K
MOKHO HCIIOAB30BaTh Kpurepuii CTBIOACHTA.
Pacuersr mokaseBaer, uro oma Bbime, dem (.95,
CAeAOBaTEABHO, TIPH  IIPUMEHEHHUHU
TOYHOIO MATEPHUAAA PE3YABTATBHI PabOTH  [2]
ocratorcsi B cuae. [Ipu srom mHamra IomertTka
IIOAYIUTb  HEKOTOPYIO  3aBUCHMOCTD — MEKAY
BeamunaamMu t . H (abcoarorHas 3BesaHas
BeamunHa THO) me yBeH9aAach ycrexom.

[Tprmvenenne
CTATUCTUKHA
COOTHOIIIEHNE, HU
MOYKET

boaee
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Puc.1 3aBucumocts mMexay Bearmanaamu t u I o 495 poaronepuoandecknm komeram n 91 THO aas caywas r<1 a.e.

Bosmoxkno, B 1mporecce B3aMMOAEHCTBHA C
KOMETAMHU OCHOBHYIO POAb UIPAET HE MacCa HMAU
pasmep, a asmxenns  THO  k
sKAmITHKE. Tak WAM HHA4Ye, 3TOT BOIIPOC
HYKAQETCA B AAABHCHIIIEH IIPOBEPKE.
PesyapTaThl pacueToB aaa caydaeB r<0.5
a.e.nr<0.1 a.e.
Pacdgersr mokaspiBaroT, uTo B Bapmante r<0.5 a.e.
TOABKO 0 HMEIOT  BEPOATHYIO
3HAYUMOCTD, 0OAbIIIe yeM 0.95. Bormeonucannoe
COOTHOIIICHHE B AAHHOM CAyYa€ BBIFASAUT Kak
50:41. T.e. m B 3TOM cAy4ae 3aKOHOMEPHOCTH,
HallAGHHBIE B paboTe [2], COXpaHAIOT CHAY.
Koppeaamuonnas MEKAY

BeAmunHaMU t 1 | cAabast, Ho 3HaYmuMAas

OAHM30CTD

3HaUYeHUu t

b

3AaBHCHMOCTD

K(tI) = -0.35 +0.09

CoeprieHHass HHasA KAPTHHA IIOAYYaeTCAd B
caygae r<0.1 z.e B 8 cayuaax oma okaseBaercs
ooabmre 1.85, B TOoM dmcAe B 5 cAydasx oHa
Ooabire gem 2.2. Bo Bcex OCTaABHBIX CAy9anx
OTOT IIaPaMETP BCETAA OTPHUIATEABHBIN, HO
IIPAKTHYECKH HE OTAHYACTCA OT HyAf (B IIPEACAAX
or — 0.5 A0 0). MHI ermre pa3 IMOAYEPKUBAEM, UTO
3TO OIPAHHYEHUE AAfl IAPAMETPA I CAHIIKOM
’KECTKOE, M IIO-BHAUMOMY HE COOTBETCTBYET
PEaABHOCTH, €CAM YYECTb, YTO TOYHOCTb CAMHUX
AaHHBIX 110 THO He CAHIIIKOM BBICOKH.

BBIBOADBI

1.

Ecan TpeOOBaHHA
OTHOCHTEABHO TOYHOCTHA KOMETHBIX AAHHBIX
ABHAA AHCIIPOIIOPIIUA B PACIIPEACACHHH t B
ITOAB3Y ITOAOKUTEABHBIX 3HAYCHHUH BEANINHBI
B IIEAOM COXPaHACTCA.

Ecan paccmarpusate BapmanTer r<la.e.
r<0.5a.e., moaygeHHEBIE B [2] KOPPEAAIIMOHHBIC
3aBHCUMOCTH B IIEAOM COXPAHAFOTCA.

B Aaapmediem caeayer OBTOPUTD PACUETEL C

CTaBUTDH BBICOKHC

"

HpI/IMCHCHI/ICM HOBBIX pCaAbeIX
OIPAHMYCHUN  OTHOCHTEABHO  KOMETHBIX
AAHHBIX.

Bce moayuemmpie eme pa3s  pesyAbTaTHI
VKasbIBAIOT ~ HA  AMHAMHYCCKYIO  HAH

T€HETHYECKYIO CBA3b OIPECACACHHOM YacTH

AIIK ¢ TNO.

Ha caeayromem srarie AAHHOI CEPHH PACYETOB
ABTOPHI ITAAHHUPYIOT OTAEABHO PACCMOTPETH TaK
Ha3BIBAEMbIE THIIEPOOANIECKIE KOMETBL.
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TRANSNEPTUN OBYEKTLORI VO UZUP PERIODLU KOMETLORIN DLAQOSI
HAQQINDA

9.S.Quliyev, S.A. Nobiyev

Misahido olunmus kometlorin miidyyon hissasinin diametri 200 km-don ¢ox olan 91 Transneptun planet
cisimlori (TNO) ilo miimkiin alaqasi masalasi Gyronilir. Bu maqsadlo homin cisimlorin ilkin parametri molum
olan 495 an kicik orbitlorarast masafasinin (MOID) paylanmast tadqiq olunur. Segilmis har TNO-lar tgiin
MOID saymnin normadan ¢ox v ya azligini xarakterize edon t parametri daxil edilir. Aparilmis hesablama
naticalori ovvalkilorld miqayisd olunur. MOID —in 1 vo 0.5 a.v. kicik hallari t¢iin t parametrinin miisbot vo
manfi giymatlorinin nisboti muvafiq olaraq 56:35 vo 50:41 taskil edir. t parametrinin qiymotlori ilo TNO orbit
meyllori arasinda zoif, lakin ohomiyyotli monfi korrelyasiya tapilmisdir. Almnmis naticolor TNO-larin
uzunperiodlu kometlald olagasini tasdiq edir.

Aparici s6zlar: TNO, kometlar, MOID

ON THE POSSIBILITY OF THE INTERCONNECTION OF TRANS-NEPTUNIAN
OBJECTS AND LONG-PERIOD COMETS

A.S.Guliyev, Sh.A.Nabiyev

The question of possibility interconnection of some party of comets with Trans-neptunian objects (TNO)
having diameters more than 200 km is investigated. Distribution of minimal inter-orbital distances (MOID)
of these bodies and 495 comets with known origin semi-major axis is analyzed for this purpose. Parameter t
characterizing extension of overpopulation of MOID’s number for each of the selected TNO is entered.
Comparison of results of calculations with ones for the case, when comet orbits have any accuracy, have been
made. In the cases when values of MOID less than 1 a.u and 0.5 a.u ratio of such t makes 56:35 and 50:41
accordingly. Weak, but significant correlation between values t and I (inclination) was found. Obtained results
corroborate the suggestion about relation between TNO and long-period comets.

Key words: TNO, comets, MOID
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NMOHMN3N3AITMOHHAA CTPYKTYPA OFOAOUYEK U CITEKTPAABHA#A
KAACCU®UKALINA 3E3A TUITA BOAb®A-PAE WR134 11 WR136

©2012r. A.H. Pycramos

Hlamaxunckas Acmpogusuueckas Obcepsamopus um.H. Tycu
HAH Asepbationcara
(e-mail: janmamed@yahoo.com)

ITo srmmeaae-crrexrporpammanm, moAyaeHHbiM B 2005-2010 roaax, B KaccerpeHOBCKOM (DOKyce TeACCKOIIa
“Hericc-20007, Mamaxwrckoit Acrpodusnmaeckoit Obceppatoprun nm.H. Tycr HAH AsepOariaxara, Onran
nccaeaoBanbl npodpuan smnccnonunx Aumand Hell4859, Hell5411, CIV5808, Hel5875 B crexrpax 3Be3A
tuna Boabda-Paitie WR134 1 WR136 . OmpeseAeHbI 3KBHBAACHTHBIC IHPHHBI U IIOAYITHPHUHBEL ITHX

SMHMCCUOHHBIX AWHUI. BBIIBAEHO OTAMYME HMOHU3AIMNOHHBIX CTPYKTYD 0DOAOYEK ITHUX 3BEC3A. I/ICHOAI)SYH

COBPEMEHHYIO KAACCH(DUKAIIMOHHYIO CXEMY AAfA CICKTPaAbHOH kKaaccumdpukarmm 3sesp WR  asorHoilt
IIOCAEAOBATEABHOCTH, OIPEACAEHBI CIIEKTPAAbHBIE ITOATHIIE 3Be3A WR134 1 WR136.

KaroueBpie CAOBA: CITEKTPAABHAA KAACCH(PUKAIINA 3BE3A, 3Be3ABI THITA BoAbda-Paiie

BBEAEHHE

3Besaa Ttama Boasda-Paiie (WR), WR134,
OKpy’K€Ha KOABIIEBOI TymMaHHOCTBIO S 109 n
HaxoAnTcs B cosBesaun AebGeas [1]. B [2] Obiaa
BBIABACHA KPATKOBPEMEHHAA
doromerpudeckas IEPEMEHHOCTb 3TOI 3BE3ABL
Haxoxaenne Ha

CHABHAS
OOABIIIONM  BBICOTE Z OT

IIPUCYTCTBHE
KOABIIEBOM TYMAHHOCTH BOKPYI 3TOH 3BE3ABI U
BBIABACHHAS (DOTOMETPUYECKAS ITEPEMEHHOCTD C
mepuopom 744 ows B [3, 4] oOBACHAAOCH
IIPUCYTCTBHEM KOMITAKTHOM KOMITOHEHTBI y 9TON
zBe3abl (WR+C).

3Bespa tmma WR, WR136, maxoamrcs B
nenTpe KoAbleBor TymanHoctH NGC 6888 n
mero [5]. B [6]
OOHApY/KEHA IIEPEMEHHOCTb AYYEBBIX CKOPOCTEH
1 OpodHAEH PaSAUYHBIX AHMHHH B CIEKTpE
3Be3ppl WR136 ¢ mepmoaom 45 u aro 6bIAO
padoTHI [7]-
OCHOBBIBASICH HA 9THX AAHHBIX, OBIAO BBIABUHYTO
IIPEAITOAOKEHHE, 4uTO 3Be3aa WRI136 sapasercs
(TAC) oaHa

KOMITIOHEHTA KOTOPOI ABAfICTCA HEHTPOHHOM

TraAAKTUIECKOM ITAOCKOCTH,

TCHCTUYCCKHN CBA3aHA C

IIOATBCPIKACHO aBTOpaMH

TECHONM ABOMHOM CHUCTEMON

3BE3AOM. CaepaoBaTeABHO, 3Be3Abl WR134 u
WR136 wmoryr Owrte  3Besaamm  WR c
KOMITAKTHBIMH KOMIIOHEHTAMHU. OAHakKoO

AAQABHCHIIIIE MCCACAOBAHUA HE ITOATBEPAHAN
IpupoAy 31X 00bekToB Kak WR+C ABOIHBIE
CHCTEMBI.

B pabore [8] ObiAa BbICKa3aHa THIIOTE3A O TOM,
gTO “oAmHOUHBIE” 3Be3ABI WR, pacrioaoxkeHHbIe
B IICHTPAX KOABIIEBBIX TYMAHHOCTEH, MOTIYT OBITH

TAC, coaepxalumMu B Ka4eCTBE CITIyTHHUKOB
MaroMaccuBHBIE “HOpMaAbHBIE® K, M 3Be3ABI
OcHOBaHHEM AAS TAKOM TUIIOTE3BI ABASETCS TO,

9TO HAOAIOA2€ETCA DOABIIIOE YUCAO
MAAOMACCHUBHBIX PEHTICHOBCKHX ABOITHBIX
CUCTEM,  COCTOSIIUX  HU3  MAAOMACCHUBHOI

onrtudeckor K-M 3Be3sAb 1 akkpenmpyroren

HEUTPOHHOHM 3Be3ABL  lIpapoamrTeaamm  a3THX
MaAOMACCHUBHBIX PEHTITCHOBCKHUX ABOITHBIX
CHCTEM MOIyT OBITh  3Be3ABl THHa WR,
COAEPHKAIITIMU B KavecTBe CIIyTHUKOB

mMasomaccuBHbIe ‘HOpMaAbHbIE” K, M 3Be3ABI
CaepoBaTeAbHO, IIpupOAa  3Be3A Tuma  WR,
WR134 u WR1306, e Ao komra pasrasana. Aas
IIPUPOABL  IIEAECOOOPA3HO
OHpeAeAI/ITb nux HapaMeprI, I/I3YqI/ITb
dusnyuecKue IIPOIECCH, IIPOUCXOAAIINE B HX
pacrmupsroruxca obosoukax. lleapro AaHHOMN
paboTer SBASICTCS HCCACAOBAHHE
HOHU3AIMOHHOM  CIPYKIYPBI
OIIPEACACHHUE UX CIEKTPAABHBIX ITOATHIIOB.

VCTAHOBACHHA HUX

9THUX 3BC3A U

HabaroaeHnsa u 06paboTka AAHHBIX
CrexrpasbHble HaOAOACHUA 3Be3ABI WR134 1
WR136 6b1am mposeaensr B dokyce Kaccerpena
2-merposoro teaeckona [ITAO um. H. Tycu HAH
AsepOariaxaackont Pecyoamku B 2005-2010 rr.
[Tpumensacs
cserornpueMunkoM [13C-marpuria,
530x580 rmkceaet,
AA4000-7000 AA, crexrpasbroe pasperniene
R=13600, orHOmeHne curnasa k mymy S/N
~100. Armmapatypa HaOAIOACHHN ITOAPOOHO

SIMICAAC-CIICKTPOMETP, CcO

dopmara

CHCKTp AABHBINA AHAITa30H
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onucana B [9]. [loaygernue u oo6padorka [13C—
HM300paKEHUI 3IIIEAAE-CIEKTPOIPAMM
OCYIIIECTBASIAUCH C IIOMOINBIO ITAKETA IIPOIPAMM
DECH20 u DECH20T [10]. CrekrpasbHbie
HabAroAeHUA 3Be3ABI WR 136 ObIAn IIpOBEACHBI B
2005-2009 rr. m moAyueHml 46  amreAse-
cuexkrporpamm. Bpemsa maxkomaenmsa 20 munym.
Crrekrpasbpabie  HaOAroAcHHA 3Be3abl WR 134
ob1An mpoBeaeHs! B 2006-2010 rr. u moayuens: 34
aIIeAAe-criekTporpamM. Bpemsa makomaenmsa 25
MUHYIL.

Omnpeaeaensl sxkBuBaseHTHBIE mMUpUHBL (W)
U TOAYIIHPHUHBL, B eAumHHIAX ckopoctu (V)
smuccronubix  Amami  Hell4859, HellA5411,
CIVA5808, Helk5875. CpeaHekBaspaTHIHbBIE
OIIHOKN OIIPEACACHUA SKBHUBAACHTHON IIMPUHEL
U TIOAYIIHUPHUHBI OIIPEACACHHBIE 10 CTAHAAPTHON
3Besae HD 189847, ~10% u ~110 xwm/c

COOTBETCTBEHHO.

HounzanmoHHas CTPyKTypa 0060A09eK
OAHOI 13 XapaKTEPHBIX OCOOEHHOCTEH 3BE3A

WR SIBASIETCS 32ABUCUMOCTbD MEKAY
ITOAVIITHPUHAMIA ~ SMHCCHOHHBIX ~ AHMHHA — H
IIOTEHITUAAAMU MOHU3AIAN HOHOB,

COOTBETCTBYIOIIUX 3TUM AHHHUAM — 3aBHCHMOCTD
buaca [11]. Dra 3aBucumocTts HpoABAfieT ceOA B
CACAVIOIIIEM: IIOAVIINPHHBI AHHHH HOHOB C
TMOTCHITMAAAMH ~ WOHU3ANUKU B
CpeAHEM OOABIIE IOAVIIHPUH AMHHUII HOHOB C
Drot
HAOAFOAATEABHBIN (DaKT OOBACHACTCA TEM, UTO
AUHHU WOHOB € OOABITIAMH TTOTEHITHAAAME
MOHHU3AIIIN OOPa3yrOTCsi B 0OAACTH OOOAOYKH,
PACIIOAOKEHHOI BOAU3H 3BE3ABL, 4 AMHIAN HOHOB

MCHBIITHMH

6OAI)LHI/IMI/I IIOTCHIITMAAAMM HMOHM3AITH1I.

C MCHbBIITHMIT ITIOTCHIITAAAMIT HMOHM3AITUI
OOpa3yIOTCA B HAPYKHBIX OOAACTAX OOOAOYUKH.
Dra  3aBUCHMOCTb  (DAKTUYECKH  ITOKa3bIBACT

FEOMETPHYECKOE MECTO OOpPa30BAHUA AMHHN
PAa3AHYHBIX HOHOB B 000AOYKaX 3Be3A THa WR.
Ha Puc.l. m Puc.2. mpuBeAeHBI 3aBHCHMOCTH
MEKAY HOTEHITUAAAMU HOHU3AIUY u
ITOAYIIIHPUHAMU AHMHUN (B €AMHHIIAX v/ () AAF
pasamunbsx nonos (Hel, Hell, CIII, CIV, NV) y
3Besp  WR 134 u WR 136, coorBercrBenno. Ha
3TUX PHCYHKaX TPEYITOABHHKAMH  OTMEYCHBI
OIIPEACACHHBIE HAMH AAHHBIE, KPYKKAMH
AaHHBIE B3ATBIE M3 padotel [12]. Kak BuAHO 13
9TUX PUCYHKOB, CTPYKTYPBI OOOAOYEK 9TUX 3BE3A
OTAHUYAIOTCA. DTO OTAHMYHE MOKET OBITH CBA3AHO
C PA3AMYHEM UX 9BOAFOIIMOHHBIX COCTOSHUII.
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Prc.2. 3aBucuMocTs MEKAY ITOTECHIIMAAAMH HOHH3AIINN I
IMOAYIIUPUHAME AUMHIN AAS 3Be3ABI WR 136

CnekTpasbHaA KAACCU(PUKAIIHA.

B oramame o “HOpMaABHBIX” 3BE3A, B 3BE3AAX
WR  MOIIHBIE  5MHUCCHOHHBIN
CIIEKTP dopmupyercas B HIPOTAKEHHOM,
Pa3pEKEHHOMN, PAAHMAABHO  PACHIHPAFOINEHCA
0DOAOYKE 3BE3ABI, KOTOPaA CHABHO YAAACHA OT
obAacTH OOpa3sOBaHMA HEIIPEPBIBHOIO CIIEKTPA.
[Tostomy cmekrpasbHBIe THHBE 3Be3A WR He
apdeKTUBHOI  TeMIIEpaTypoil u
6aeckom. Crexrpasbnsre Tuirsr 38e3p WR, ckopee
BCErO, OTPAKAIOT HMOHH3AIHMOHHOE COCTOSHHE

AUHENYATHIN

CBA3aHBI C

0DOAOYEK ITUX 3BEC3A.

[13]

HAa9aABHOII Maccoii 260 Me HpOHCXOAHT TIO
CAEAYIOIIEH CXeMe!

CoraacHoO spoAarormsas O 3Be3A  C
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O—->0f >WNL— WN6-7— WNE— WC. (1)

MaccuBuas O 3Besaa,
BEIIIECTBO, IIpEBpaIliaeTci B Of 3Besay. B
AAABHEHIIIEM —OOpasyercs 3Be3Ad WR
a30THOM ITOCAEAOBaTeABHOCTH 1O3AHEro (late)
moaruma — WNL (WN7-11) moarun. Kax BuaaO
n3 spoArormoHHON cxemer (1) WNL 3Besasr
3BOAFOIMOHHUPYIOT K paHHEM (early)  WNE
(WN2-6) moArumam ©, B KOHIIE 3BOAIOIIUU,
obpasyercs 3Be3pa Tuna WR yraepoanont (WC)
OCAEAOBATEABHOCTH. Brostcusercs, 9TO
CIEKTPaAbHAA  KAACCH(PUKAIIAA  3BE3A
Boabpda-Paiie siBAfETCA BAXKHON AAA ITOHHMAHUSA
X 5BOAIOIIMOHHOIO COCTOSHUA,

HMHTCHCHBHO TCPHH

THIIA

THIIA

[Tpn CHEKTPAABHOIT KAaccuUKanum
HCIIOAB30BAAM COBPEMEHHYIO
KAACCU(PHUKAIIMOHHYIO CXEMY AAfl CIEKTPAABHOM
KAACCH(DHKAIIIN 3BE3A WR A30THOM

rocaeaoBareabroctu [14]. B [14] ormomenus
OKBUBAACHTHBIX IITHPHH CACAYIOIIHUX HOHOB
HCIIOAB3YIOTCH KaK KAACCH(DHUKAITNOHHBIE
KPHUTEPUUL: Hell5411/Hel5875,
CIV5808/Hell5411, CIV5808/Hel5875. B
3aBHCHMOCTH log(CIV5808/Hel5875) oT
log(Hell5411/Hel5875) WN moaTnmsr xoporuo
pasaeasrorca  (Pmc.3). Ilpm  cmexrpaspHOM
KAaccuUKarum 3BE3A WR A30THOU
TOCAEAOBATEABHOCTH HCIIOAB3yETCA  9Ta
zapucumocTb. Ha Puc.3 rpasmimer pasanmvHBIX
WN  moarurio
anHusvMu. B aroit 3aBucumoctu ToAbko WN4 u
WND5 OOATHITBI HE OYEHB YETKO OTACASFOTCA U
AASL PABAGACHHUSA 3THX ITOATHIIOB HCIIOAB3YFOTCH
AOIIOAHUTCABHBIC KPUTEPHH. Toukn,
cootsercrByrorue WR 134 u WR 1306, sBasrorcs
YCPEAHEHHBIMH 3HaUeHHAMHI 110 23 1 17 srmeane-

OTMCYCHBI HyHKTI/IpHI)IMI/I

cnekrporpammam, coorsercrseHno. Ha Puc.3
BHAHO, 9TO B 3aBUCUMOCTH
log(CIV5808/Hel5875) or
log(Hell5411/Hel5875)  sBesapr  WR134 u

WR136 mHaxoasTcss B 0OAACTH, COOTBETCTBYIOIIICH
moarurry  WN6.  CaeaoBaTeAbHO,
PE3YABTATBl  IIOATBEPIKAAIOT — IIPHHAAACKHOCTD
sBesA WR134 um WRI136 x moarmmy WNO.
Hecmotps Ha TO, 9TO 9TH 3BE3ABI IIOIIAAAFOT B
obAacTh, coorBercTByromyro  WNO,
nMeroTcs oTAmduA MexAy HumH. 3Besaa WR136
boaee TOUHO cooTBeTcTBYeT IToATHITY WNO, B TO
Bpems Kak 3Be3aa WR134 maxoawrcsa Ha rpaHmIie
mexxay WN5 m WNG6. OrmernM, 910 cOrAacHO

HAaIIrm

OAHAKO
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[15] B armocdepe 3Be3asr WR136 ectb BOAOPOA,
B TO Bpema kak 3Besaa WRI134 moanoctbro

HOTEPSAA  CBOIO  BHEIIHIOIO  BOAOPOAHYIO
000A0uKy. OTAWYHE MEKAY ISTUMHU 3BE3AAMU
MOKET OBITH CBA3AHO KaK C STUM
OOCTOATEABCTBOM, TAaK H C TEM, 4YTO IIpHU
POMKACHHH y 5TUX 3BE3A HAYAABHBIC MACCHI OBIAL
PA3AMYIHBL
104
i
[}
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I~ ]
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T i ‘ . :
0 - ' i
@ 05 CwNe | ;
— 1
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= ~ WN7 ' !
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L} 1 L}
! ;
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log(Hell5411/Hel5875)

Puc.3. TToromenne 3se3p WR 134 u WR 136 ma rpaduxe
3aBHCHMOCTH log(CIV5808/Hel5875) or
log(Hell5411/Hel5875)

BBIBOADBI

Hcmoapsys COBPEMEHHYIO
KAACCU(DHUKAIIMOHHYIO CXEMY AASl CIEKTPAABHOI
KAacCHpHUKAIIIN 3BE3A WR A30THOU
IOCAEAOBATEABHOCTH, OIIPEACACHBI

crexkTpasbHBIE TOATHITH 3Be3A WR134 m WR136.
ITOATBEP/KACHO IIPUHAAACKHOCTD OOEHX 3BE3A K
moarurry  WNO6.  Hecmorps TO,
CIICKTPAABHBIC ITOATHITBI 9TUX 3BE3A OAMHAKOBHI,
HOHHU3AIIMOHHAS CTPYKTypa O0OAOYEK 3ITHX
3BE3A Jrtor
HAOAFOAATEABHBI (DAKT MOKET OBITh CBA3AH C
Pa3AHYHEM B HAYAABHBIX MACCaX 9TUX 3BE3A.

Ha 91O

3HAYUTCABHO OTAHNYIACTCA.
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WR134, WR136 ULDUZLARININ ORTUKLORININ IONLASMA QURULUSU
VO SPEKTRAL TOSNIFi

C.N.Ristomov

N.Tusi adina AMEA SAR-mn “Zeiss-2000” teleskopunun Kasseqren fokusunda WR 134 vo WR 136
ulduzlarinin  2005-20010-cu illorde alinmis eselle spektroqramlart tohlil olunaraq Hell4859, Hell5411,
CIV5808, Hel5875 stialanma xatlorinin ekvivalent enldri vo yarimenlori tdyin edilmis, bu ulduzlarin WNG6
spektral sinfind monsub olmalart tdsdiq olunmusdur. Spektral tosnif zamani azot ardicilligina mansub olan
Volf-Raye tipli ulduzlar G¢iin hal-hazirda totbiq olunan miasir tdsnifat sxemindon istifadd olunmusdur. Bu
ulduzlar Gi¢in stialanma xotldrinin yarimeninin bu xatlorin mansub oldugu ionlarin hoydcanlanma potensialt
arasinda asthliq qurulmusdur. Bu asililq vasitosi ilo todqgiq olunan ulduzlarin 6rtiklorinin ionlasma
qurulusunun farqli oldugu midyyan edilmisdir.

Aparici s6zlar: Volf-Raye tipli ulduzlar, spektral tosnifat

THE IONIZATION STRUKTURE OF ENVELOPE AND SPECTRAL
CLASSIFICATION of THE WOLF-RAYET type STARS WR134 And WR136

J.N.Rustamov

Using eshelle-spectrograms received in 2005-2010 years at Cassegrain focus of “Zeiss-2000” telescope of the
Shamakha Astrophysical Observatory (ShAO) named after N.Tusi of the National Academy of Sciences of
the Azerbaijan, the profiles of the emission lines Hell4859, Hell5411, CIV5808, Hel5875 in the spectra of
Wolf-Rayet type stars WR 134 and WR 136 are investigated. The equivalent width and velocity half-widths of
the emission lines Hell4859, Hell5411, CIV5808, Hel5875 are determined. Using the modern classification
scheme for the spectral classification of WR stars of the nitrogen sequence, the spectral subtypes of stars
WR134 and WR 136 are determined. Constructing the dependence between velocity half-width of emission
lines and potential of ionization of ions corresponding to these lines showed that the ionization structures of
covers of these stars are considerably different.

Key words: spectral classification of stars, Wolf-Rayet type stars
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44 CYG (F5 Iab) ULDUZUNUN FUNDAMENTAL
PARAMETRLORININ TOYINI

© 2012il Z.A.Samadov'?, 9.M.Xslilov', 9.R.Hasanova', N.H.Samadova'

" Azarbaycan Milli Elmlor Akademiyasi, Nosiraddin Tusi adina Samaxi Astrofizika Rasadxanast
* Bak: Divlot Universiteti
(e-mail:_xalilov1 95 5@ rambler.ru)

Samaxi Astrofizika Rosodxanasinin 2 m teleskopunun Kude fokusunda 8 A mm dispersiya vo 034
spektral ayirdetmd ilo alinmis 44 Cyg ulduzunun spektrlori todqiq edilmigdir. Ulduzu xarakterizo edon bozi
spektral vo fotometrik parametrlorin  misahidodon tapilmis vo nozori hesablanmis qiymatlorinin
milqayisdsi, homgcinin, parallaksin totbiqi osasinda 44 Cyg ulduzunun effektiv temperaturu vo sothindo
agirliq qiivvosinin tacili tayin edilmisdir: Tegr = 6100£200, log g = 1.0£0.2. Alinmis naticoldrin tokamiil
Nnzdriyydsind 9sason aparilmis hesablamalarla miqayisosindon ulduzun kitloesi, radiusu vo isiglig
hesablanmigdir: M/Mg = 16, R/Reg = 209, L/Lg = 5-10%

Aparici s6z1dr: ulduzlar, ifratnohong, fundamental parametrlor

GIRIS

Ulduzlarin kimyavi torkibinin tdyini onlarin
tokamili noqteyi-ndzarindon aktual masaladir.
Bu masaloni hall etmak tglin birinci marhalodd
effektiv.  temperaturu = (T )  vo
atmosferlorinda agirliq qiivvasinin tacili (g) tayin
olunur. Bu parametrlor hamginin ulduz atmosferi
modellorini hesablamaq tg¢tun zoruridir. Digor
torofdon T, vo g — ni bilmokld ulduzlarin
kiitlasini, yasini
giymatlondirmok mimkin olur. Belalikld, effektiv
temperatur vo agirliq qiivvasinin tacili ulduzlarin
mithim parametrloridir. Ovvalki islorimizda [1, 2,
3] oldugu kimi bu isdo do novboti 44Cyg
ulduzunun fundamental parametrlori model vo
parallaksin tatbiqi tsulu il9 tdyin edilmisdir.

44Cyg=HD  195593=BS7847  ulduzunun
spektral sinfi F5 Iab, gortinon ulduz Ol¢isu
m,=6"2 Fernie [4],
muxtolif mualliflor torofindon M =-5".8 + -7".0
intervalinda giymatlondirilir [5 + 9]. Ulduzun
qalaktik enliyi 4=-1°.4, qalaktik uzunlugu /=76°.4
Rufener [7] vo ulduz Qalaktika mustovisindon
z=- 34ps masafodd yerlosir.

Fernie [4] ulduzun fotometrik parametrlori
ucin U-B=0".82, B-V=1".6, V-R=0.85, R-
1=0"71 vo Egz,=0".60 qiymatlorini almisdir.
Baker [6] OI (A7774) triplet xattinin ekvivalent
enini W=1.23A, vo bu xotto asason 44Cyg
ulduzunun mitloq ulduz Slcisu t¢tin M =-5.81

onlarin

radiusunu, va

is1qligint

mutloq ulduz Olgist isd
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qiymatini almusdir. Rufner [7] mitloq ulduz
Olgtisti tgin tamamild forgli olan maksimum
giymat- M, =-7.0 almusdir. Ulduzun digor
parametrlori  U¢ln  iso 'V, ,=-22.2km/s, B-
V=1"01, A,=192, V=6"19 qiymatlorini
tapmisdir. Eggen [10] HB fotometriyast vo model
tsulu  ild fotometrik  vo  digor
parametrldrini tdyin edib: [ ¢,]=1.023,
E(b-y)=0.528, =2.6806, logg=1.95k/s, ulduzun
yast t=8.8%10 il vo ulduz atmosferinda turbulent
harokot stroti V,=3.97 &/ s.

Qray vo Napier [11] islorindo E(b-y)=0.41,

m,=6".19, vd ulduzun spektral sinfi G¢iin F5 Ib
almglar. Andrievsky vo basqalart [12] 44Cyg
ulduzunun  yiksok  daqigliklo  AX6050-6250
intervalinda alinmis spektrlorind 9sason ulduzu
xarakterizd edon bozi parametrlori tapmusdir:
T.=6100K, logg=0.5 vo ulduzun atmosferindd
turbulent horokot stiroti ticin V,=2.6 £/ s.
[9] uvby—fB fotometrik vo spektral
misahidalord dsason 44Cyg ulduzunu xarakterizd
edon parametrlor tglin aldigr qiymoatlor belodir:
T.=6290K, logg=1.44, | ¢,|=1.022, [m1]=1.044,
E(b-y)=0.295, M,=-5".9 vo ulduza qodor masafd
d=1040ps.

ulduzun

Ferro

MUSAHIDO MATERIALLARI

Misahido materiallart  1989-1990-c1
Samaxi  Astrofizika ~ Rosadxanasinda,
teleskopun Kude fokusunda 8.4/ mm dispersiya ilo

illarda
2-m
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alinmis vo A3700-5000AA spektral oblastt shato
edir. Spektrlordo  osason  hidrogenin Balmer
seriyasinin ~ xotlori  H,, H, H;
olunmusdur. Bu xotlorin ckvivalent eni Wy,
morkazi  dorinliyi R, ALy,
Olctilmusdir. Ekvivalent enin 6l¢tilmasindoki xota
7% don cox deyildir. Isdo H, xattinin ekvivalent
istifado

Vo

tadqiq

Vo  yarimeni

eninin  qiymatindon
W(H\,):5.643/4.

EFFEKTIV TEMPERATUR VO AGIRLIQ
QUVVOSI TOCILININ TOYINI

olunmusdur:

44 Cyg ulduzunun effektiv temperaturu (T, g)
vd sothindd agirliq quvvasi tacilinin (log g) tdyin
olunmast ulduzun bir sira spektral vo fotometrik
komiyyatlorinin miisahidodon Olciilmiis vo nozari
hesablanmis giymatlorinin miiqayisdsind dsaslanir.
Isdo, homginin, parallaksin  giymatindon  dd
istifado olunmasi daqiqliyi bir qddor do artirir.
Effektiv temperatur vo agirhq qlvvasi tocili
asagidaki kriteriyalardan istifadd edilorok toyin
olunmusdur:

1. Hidrogenin Balmer seriyasinin Hy xottinin
eninin  ndzari hesablanmis  vo
tapilmis

ekvivalent
miusahidadon
muqayisdsi.  Misahidodon
ekvivalent eni Uclin bizim
W(H,)=5.643 giymati alinmigdir.
[c,] indeksinin misahidodon tapilmis vo ndzori

qiymatlorinin

H xattinin
V .

torofimizdan

hesablanmis qiymatlorinin miiqayisasi. Dord
rongli, dar zolaglt uvby fotometrik sistemindd
[c,] indeksi [c;]=c;-0.2(b-y) disturu ild tdyin
edilir. Bu komiyyat fozada
udulmanin tdsirindon azaddir. Ona gbéra do
model 9 fundamental
parametrlorini toyin etdikdo bu komiyyotdon
istifado  olunmast  moagsadd  uygundur.
Misahidodon bu kamiyyat tc¢tn b-y=0".71, ¢,
=1"116 vo [¢]=0.974 qiymati alnmigdir
Hauck [13].

. Q indeksinin misahido vo nazari hesablanmis
qiymatlorinin  miiqayisasi. Q indeksi UBV
fotometrik sistemindd tayin olunur: Q=(U-B)-
0.72B-V). Q komiyyati do [c] kimi
ulduzlararast fozada udulmanin tdsirindon azad
oldugu tciin ¢ox ohamiyyatlidir. Miisahidodon
bu komiyyat tciin B-V= 07985, U-B=0".755

ulduzlararast

usulu ulduzun
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vo Q=0.0458 giymoti alinmisdir Mermilliod
[14].
4. Parallaksin totbigi tsilu.

Yuxarida geyd olunan kriteriyalardan istifadd
etmdkld ulduzun sothindd agirliq quvvasi tacilini
Vo temperaturunu tapmaq Uglin parametrlori T g
(6000 7000)K lg  2=(0.5+2.0)
diapazonunda olan Kuru¢ modellorindon [15]
istifado  olunur. Baxilan diapazonda effektiv
temperatura T4 6000, 6500 vo 7000K
qiymatlorini verarak, agirliq qiivvasi tacilinin logg
= 0.5; 1.0; 1.5 vo 2.0 giymatlorindo H, xattinin
ckvivalent eninin, [c;] vo Q indeksinin ndzori

Vo

hesablanmis  giymotlorinin =~ T _-don  asililiq
qrafiklori qurulur (sokil 1, 2 vo 3).
12 71 Wy, &
logg=20

pugiit

11 A
10 A logg=135
2 logg=10

2

)
logg=105

& 1
Winng (Hy) = 5.643 i

3800 6000 6200  &400 &600  &B00 7000 7200
Ter. K

Sokil 1. W, — T diagrami ( log g = 0.5; 1.0; 1.5 vo 2.0).

[€1]

1.7 logg=05
logg=10
L3 1 logg=135
1.3 logg=20
114
[E].... .20
T =T kg
0.9 l/jr Tl
. ' !
|
07 1 : |
| | | |
a5 [ L | ] . \
3800 6000 &200  &400 6600 6200 7000 7200
T, K

Sakil 2. [C1] — Teg diagramu (log g = 0.5; 1.0; 1.5 vo 2.0).
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015

logg=10.5 logg=10

0.10 1 T :

0.05 1 -/Qk(mu;:) —0.0458

=

0.00 4

-0.05 A

-0.10 1

5800 6000 6200 6400 €600 €800 7000 7200
I

Sokil 3. Q — T diagramt (log g = 0.5; 1.0; 1.5 va 2.0).

Bu diagramlarda uygun olaraq misahidodon 4.  Parallaksin tatbiqi tsiilu. Bu tsul ulduz
taptlmis W(H,)=5.643, [c,]=0.974 vo Q=0.0458 atmosferi modellori ild bagli olmayan vo
diz xotti kegirilir. Sonra isd hor bir diagramda  ulduzlarin fundamental parametrlorinin (log g,
kasismd noqtalorind uygun (log g, T, cutlori  T,) toyinindd yeni hesab olunan usuldur.
toyin olunur. Bu citlor loge—T,; diaqgraminda  Ovvallor totbiq olunan standart Gsullardan forgli
geyd olunur vo ulduzun temperaturunun vd  olaraq bu isul logg —nin tdyin olunmasinda
sothindd agirliq quvvasi tdcilinin  tapilmasinda  doqiqliyi artirmaga imkan verir.
istifada olunur (sokil 5). Asagidaki molum ifadalordon istifadd edilir:

logd = -5.25 + 0.5log M/Mg + 2lg T, - 0.5log g + 0.2m_ — 0.2A,+0.2BC (1)

Burada d- ulduza godor mosafo (ps), M/Me—  udulma, BC — bolometrik dizolisdir. d=1/n"
ulduzun kiatlosinin Giinds kitlosi ilo ifadasi, m, —  oldugunu ndzaord alaraq bu ifadoni agagidaki kimi
gorinan ulduz Olgiisi, A, — ulduzlararast fozada  yazmagq olar:

log g —log M/Mg — 0.4BC — 4log T = —10.50 + 2log 7" + 0.4m — 0.4A, 2

Boraborliyin sag toraofind daxil olan komiyyotlor  verilonlordon istifado etsdk, (2) ifadosinin sag
misahidodon molumdur: 7"=0.00096 Leeuwen  torofi tgin C=-14.82 qiymotini alariq. (2)
[16], m=6"2, A=1"92 Fernie, [4]. Bu ifadosinin sol torofindo iso (Y) mochul

15
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komiyyatdir, bura T , logg vo bu komiyyatlorld
bagli M/Mp vo BC komiyyotlori daxildir. (2)
tonliyini  hall etmok ucin M/Me giymatini
bilmaliyik. Bu giymot ndzari tokamul oyrildrinin
komayi 19 tapilir (Claret [17], sokil 6). Malumdur
ki, hor bir tokamil oyrisine muoyyon M/Mge
kamiyyati uygundur. Kuru¢ modellarindan uygun
BC-lari gotiirarak barabarliyin sol tarafinin (Y-in)
muxtdlif T, lor tgin logg-don asililiq qrafiki
qurulur vo C=-14.82 duz xotti ¢okilir (sokil 4).
Kasismd noqtalorind uygun (log g, T, cutlori
tdyin olunur. Bu citlor loge—T, . diagraminda
geyd olunur (sokil 5).

Yuxarida geyd olunan tsullarla tdyin olunmus
logg-T,; cutlori osasinda logg—T,; mistavisindd
onlarin  miuxtalif  kombinasiyalarina  uygun
qrafiklor qurulur (sokil 5). Qrafikdo har bir oyri
logeg—T,; diagraminda miiqayisd olunan fiziki
komiyyatlorin musahido vo ndzari qiymatlorinin
ust — ustd dusdiyt noéqtalorin hoandasi yeridir.
Qeyd edak ki, T (T = 6000 K, 6500 K va 7000
K) vo logg—a (log g = 0.5+2.0) verilon giymatlor
diapazonu ulduzun spektral vo isigliq siniflorind
uygun golon giymoatlordir.  Q, [c], W(H,)
koamiyyatlorinin miisahidd vo nozori hesablanmis
giymatlorinin muqayisdsi vo parallaksin tatbigind
osason qurulan T -logg diagraminda geyd olunan
qrafiklor kasisir. T, -logg diagraminda kosismad
noqtalorinin handasi markazing dsason ulduzun
effektiv.  temperaturu  vo  sdthindo  agirhq
quvvasinin tacili toyin edilir: T, ;=6100£200 K|
logg=1.0%0.2.

Mugqayiso tgin cadval 1. - do digor
muolliflorin  aldiglart  naticalor  gostarilmisdir.
Gorundiyt  kimi  bizim  noticdlor  digor

mualliflorin naticdlari ild uygunluq taskil edir.

TOKAMUL PARAMETRLORININ
TOYINI

T, vo lg g Gc¢lin tdyin olunmus qiymatlord
osason tokamil oyrilorinin kémayi ilo ulduzun
kutlesi tayin olunur: log M/Me = 1.2 (sakil 6).

Ulduzun kiitlosi molum olarsa, onun radius vo
isigligint asagidaki molum ifadalordon tdyin etmak
olar:

log R/Rp = 2.22 + 0.5log M/Mp - 0.5log g ,

log /Lo = -15.045 + 2log R/Rp + 4log T,; .

Ulduzun effektiv temperaturu T,; =6100 K|
sothindd agithq quvvasinin tacili logg=1.0 vo
kutlesi tgin M/M@e=16 alinmis qiymotloring
9sason ulduzun radiusu vo isiqliligr ticin asagidak:

giymatlor tapilmisdir: R/Rp = 209, L/Lo =
5x10%,
Cadval 1.
Tegr, K log g Mulliflar
Andrievsky,
6100 0.5 12002
6290 1.44 Ferro, [ 2010 ]
6100 £ 200 1.0£0.2 Bizim naticalor
-12.5 1 %
-13.0 9 Teff = 6000
Teff = 6500
-135 4 ——
140 Teff= 7000
-14.5 4
C=-1482
-15.0 - _/[ |/T
-15.5 A |
Lo
| | |
-16.0 . L . . .
0.0 05 10 15 2.0 2.5
log g
Sakil 4. Y — log g diagramu.
257 log g

W (Hy) [C1] Q

T, =6100 K

£

|
|
| logg=10
I
|

00 T T T T T T 1
5800 6000 6200 6400 6600 6800 7000 7200
T K

Sokil 5. log g— Ter diaqramu.
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Sakil 6. log g¢—Tesr diagramu.

OSAS NOTICOLOR

1. Ulduzu xarakterizo edon bazi fotometrik va

spektral parametrlorin musahidodon tapilmig
nazari qiymatlorinin
miuqayisdsi v homginin, parallaksin tatbiqi
44Cyg effektiv
temperaturu vo sdthindd agirliq qiivvasinin
tacili  toyin  edilmisdir: T _z=6100£200K,
logg=1.0+0.2

v hesablanmis

dsasinda ulduzunun

. Ty vo log g tcun alinmis qiymotlord vo

tokamiill hesablamalarina  9sason 44  Cyg

ulduzunun  kiatlosi, radiusu  vo  isiqhig
hesablanmigdir: ~ M/M@e=16, R/Re=209,
L/Le=5%10"

Allnmis  noticolordon  gdlocokdo  ulduzun

kimyovi tarkibinin Oyronilmasindo vo ndzori
modelinin qurulmasinda istifado etmak olar.
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OITPEAEAEHUE ®YHAAMEHTAABHDBIX ITAPAMETPOB
3BE3ADI 44CYG (F5 Iab)

3.A.Camepos, A.M.Xaannros, A.P.I"acanosa, H.I'.CamepoBa

Ha ocmose cruekrpos, moAyueHHBIX B (Ppokyce Kyas 2-m Teaeckoma Ilamaxmuckoii Actpodusmdaeckoit
ObcepBaTopun ¢ pasperreHnem 034 u AmcIepcreii 8 A/ mm, 6pIa mccaerOBaH crrextp 3Be3anr 44Cyg.
Mcrmoassyst cpaBHeHHE HAOAIOAATCABHBIX M TCOPETHYCCKAX AAHHBIX, HECKOTOPBIX CICKTPAABHBIX H
pOTOMETPUYECKUX APAMETPOB, XAPAKTEPHUSYIOILUX ATMOC(EPY 3BE3ABL, 4 TAKKE IIPUMCHSA BEAMYHHY
[IapaAAaKca, OIpeAeAcHA 5(P(EKTUBHAS TEMIIEpATypa U YCKOPECHHE CHABL TSDKECTH 9TOH  3BE3ABL:
Ter=61001200 K, logg=1.0%0.2.

IIpr CONIOCTABACHUH C 9SBOAIOIIMOHHBIMU PACYETAMU OBIAM OIPEACACHBI Macca, PaAUyC o
ceetmmocts: M/Mo =16, R/Rp = 209, L/ Lo =5X10*

KaroueBpie CAOBA: 3BE3ABI, CBEPXTUTAHTEI, (DYHAAMEHTAABHEIE ITAPAMETPEI.

DETERMINATION OF FUNDAMENTAL PARAMETERS
OF THE STAR 44CYG (F5 Iab)

Z..A.Samedov, A.M.Khalilov, A.R.Hasanova, N.H.Samedova

Spectrum of the star 44Cyg has been investigated on the basis of Coude spectrograms obtained at 2 m
telescope of the Shamakhy Astrophysical Observatory with dispersion of 8 A/mm and spectral resolution of
0.3A. Have been determined using comparison of the observational and theoretical given, some spectral and
photometric parameters characterizing atmospheres of the star, and application of a method of a parallax as
well effective temperature and surface gravity of this star: Tege = 61002200 K, logg = 1.0£0.2.

Mass, radius and luminosity of the star were found using evolutionary calculations: M/Mp = 16, R/Rp =
209, L/ Lo = 5X10%

Key words: stars, supergiants, fundamental parameters.
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TYPICAL VARIATIONS OF THE LIGHT CURVE OF NOVAE

© 2012 M.B.Babayev', A.M.Babayeva', Ak Hasan” and Ak Nurten’

' Shamatkhy Astrophysical Observatory named after N. Tusi of Azerbaijan National Academy of Sciences
(e-mail: r03a66(@bakililar.ag)

*Erciyes University, Dept. Astronomy & Space Sci., (352) 4374901
(e-mail: hasanak@erciyes.edn.tr)

The prolonged observations obtained with the telescopes of Shamakhy Astrophysical Observatory allowed
studying peculiarities of the light curves of Novae. They include more number of the characteristics of the
brightness variations of Novae than Mc Lauflin’s observations obtained in 1939.

Keywords: Novae, light curve

From October 24, 1967 till September 1, 2001
the photometric and spectral observations of
Novae were carried out at Shamakhy
Astrophysical Observatory. The analysis of the
observation data showed that the main explosion
of Novae occurs after quasi-periodic brightness
variations with small amplitudes (0.5 - ~ 17.0)
and the initial increase of the brightness by ~ 3™ -
4™,

The comparison of the light curves of
different types of Novae shows that the alteration
velocity of their brightness amplitudes is different
before and after the maximum. Since the initial
brightness variation quickly occurs, this light
curve phase was not yet completely observed.

The brightness observations of Novae showed
that, excluding HR Del, RR Pic, DQ Her, the
lightcurve maximum has one peak, and
decreasing their brightness happens without any
fluctuations or with small fluctuations for some
stars. For Nova like DQ Her this process is
accompanied with the additional decrease of the
brightness for a time. In 1939 Mc Lauflin [1]
constructed the light curve of Novae taking into
account these three types of brightness variations.
In future Nova observations showed that this
curve does not reproduce the brightness
peculiarities of some Novae. This is mainly
connected with the brightness increase in the
initial phase, multi-peak light curve at the
maximum phase, and, at last, the periodic
variations at the minimum brightness phase.
Babayev [2] has again constructed the Nova light
curve shown in Fig.1. On this plot the following
states of Nova are shown:

- the initial, normal evolution state - O3 (here
typical Novae are double stars)

- quasi-periodic alteration of the star brightness
-3D

- the moment of the initial brightness increase -
DAB

- the explosion moment - BcdE

- the maximum brightness phase - EE"

- the characteristic moments of decreasing
brightness - MN

- the return on the brightness minimum of
Nova means the return at the initial normal
state.

This plot illustrates the complete evolution
period of Novae. The construction of this light
curve made on base of preliminary analysis of the
results of the prolonged observations of HR Del
1967 (see Fig.2).

HR Del 1967 was observed before its
maximum in July 15, 1967 [3]. There exists a very
rare possibility to do this for typical Nowvae.
Stepenson has also observed this star seven years
before [4], and at that time the magnitude was my,
= 11™.8420™.5. The spectral class was determined
as “cool” - O, or “hot” - B. The magnitude was ~
12™.51n 1981 [5], and ~15"£0™.5 in 2000 [6]. The
latest UBVR observations of this star were
carried out with 700-mm telescope at ShAO in
2000 - 2001.

The maximum phase of the HR Del light
curve is shown in Fig. 2.

The quasi-periodic  brightness  variations
before the main explosion and the secondary
explosion maximum are shown with arrows. The
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brightness maximum of HR Del continued over
five months. In this period the spectral and
photometric ~ observations  showed  three
explosions non-distinguished in amplitudes.
These explosions occur after the quasi-periodic
brightness variation with maximal amplitudes
(Fig. 2a, 2b). These observation facts give
possibility to trace the origin and development of
the explosions using the typical star HR Del. It
should be as the main result noted that every
powerful explosion occurs after small quasi-
periodic brightness variation [2,8,9] (Fig. 1-2a,
2b). For the present the nature of these
explosions is unknown yet. However, one can be
proposed that such explosions of the hot stars
arise due to MHD-waves. It is possible that after
the explosion a solution is formed in this place
and goes out as an eruption on a star surface.

One can suppose that the powerful solar
eruptions [10] and Nova explosions usually
happen after quasi-periodic and small-amplitude
brightness variations. After such quasi-periodic

variations (~ 0™.5 - ~ 0™.8) and the initial increase
of the brightness (~ 3" - ~ 4%) the explosion
occurs, and the star converts into Nova. This
supposition was expressed after repeated
observations of Nova HR Del with 700-mm
telescope at ShAO in 2000.

HR Del observations by Stepenson [4] before
its explosion in 1967 and observations of the
same star in the post-nova phase in 1995 showed
that its magnitude does not exceed =~12" [11].
UBVR observations in 2000 [6] showed that its
magnitude ~15" (Fig. 2). After these observations
a conclusion has been carried out that all Novae
after quasi-periodic variations, increasing its
brightness by ~3" - 4™, explode as Novae. Nova
Del (1967), LV Vul (1968) and Nova Cyg (1975)
behaved in a similar manner [11]. At first Nova
Cyg (1975) = V1500 Cyg changed the brightness
from 21™ to 177, after that increased one, and
reached ~ 2" (see Fig. 3) [12].
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-[___J_ C

HR Del, RR Pic, Dn Gem.

ql, N Per.

1

SV Vul. vI500 Cyg.
GK Per. v603 Agl.

Fig.1. Characteristic light curve Variations of typical Novae.
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Fig.2. Light curve of Nova Del 1967 = HR Del. Pointers show brightness maximum — a) and quasiperiodical brightness
variations — b) also brightness variations of HR Del in 1995-2000 years — ¢).
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Fig.3. Light curves of outbursts of V1500 Cyg.[12]. Pointers show initial increase- (Mnn — )

The total brightness alteration reached ~19™
[12]. This corresponds to the brightness alteration
of Supernovae. But the spectral observations of
Nova Cyg (1975) [5-6] showed that its amplitude
brightness variation is 14™ - 15™ and this star is
not Supernova. This amplitude brightness
variation  corresponds to the transitional
amplitude from Novae to Supernovae. Such

21

picture was observed for typical Novae V 446
Her, GK Per, T Aur, and other stars [11]. It is
accepted to think the average brightness of
Novae is not essentially changed before and after
the explosion. But for most Novae the brightness
is variable after the explosion.

The variability has a periodic character with
small amplitudes. However, there exist some
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Novae whose brightness  variations  are
distinguished before and after the explosion.
Novae V 1500 Cyg (1975), T Aur, and V 446 Her
(1960) changed the brightness by ~ 4™ before the
explosion. It can be considered as the initial
condition for the star to become Nova [6-13].
These characteristic alterations were observed in
the optical range and X-rays [14]. The analysis of
these explosions showed that they do occur after
quasi-periodic brightness variations (Fig.4). The
increment of the brightness amplitude is 20 -
25% of the total amplitude of the explosion.

Thus one can suppose that the initial
brightness increase of the star is the result of the
joint expansion of the star photosphere and
envelope formed. Next, the photosphere
expansion is stopping, and the brightness
decreases for a short time. The envelope comes
away from the photosphere and expands
independently, and owing to this process the star
brightness increases. After that the brightness rise

formed, thermodynamic equilibrium has taken
place, and the expansion of the distant envelope
does not influence the increase of the star
brightness. The envelope density decreases to
such degree that the star radiation comes to an
observer without any hindrance [13]. From this
moment Nova returns to the initial state (0°3",
see Fig. 1).

So, as is clear from Fig. 1, all Nova light curves
are identical and describe two stages of Nova
evolution. On the first stage Nova brightness
increases by 20 - 25% of its maximum value
(DAB). This increasing brightness results from
the joint expansion of a photosphere and
envelope. The second stage of the brightness
increase connects with the expansion of the
envelope itself with large velocity (BE or BE").
Again, the star has to come these two stages in
order to become a Nova. The characteristic
alterations of all Novae consist of the initial
increase and explosion phase unless the quasi-

becomes stable, forming the light curve periodic brightness alteration is taken into
maximum. This moment corresponds to such  account.
state of the envelope in which one has been
N CN Lva.
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Fig.4. Light curves of outbursts of UV Cet, Proxima Centauri and CN Leo [9]. Pointers show quasiperiodical

fluctuations and initial increase — (?) of brightness.
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TUIINUYHBIE USMEHEHUA KPHIBOU BAECKA HOBOM

M.B.babaes, A.M.babacesa, Ak I'acan, Ax Hypren

AAnTeAbHBIE  HADAIOAGHHSA, IIPOBEACHHBIE  HA

teaeckormax  [Ilamaxmuckort  Acrpodpusmyeckoit

Ob6ceppaTopun, ITO3BOANAH H3YIUTh OCOOEHHOCTH KPUBBIX OAecKa HOBBIX 3Be3A. OHM BKAFOUArOT B ceOA

GoAbIIIee IICAO OCOOEHHOCTEH m3MeHeHuH Apkoctu HoBbIX, uem caeayer m3 HaOAroAeHnit MakaadpAamma,

oAy4YeHHbIX B 1939r.

Karouespie caoBa: Hosere, kpuBas Oaecka

YENI ULDUZLARIN iSIQ OYRISININ TiPiK DOYISIKLIKLORI

M.B.Babayev, A.M.Babayeva, Ak Hason, Ak Nurten

Samaxi Astrofizika Rasodxanasinin Teleskoplart ilo aparilan uzunmuddatli miisahidalor yeni ulduzlarda isiq
oyrilorinin xisusiyyatlorini tddqiq etmayd imkan vermisdir. Bura daxil olmus isiq oyrisinin xassdlorinin say1
1939-cu ildo Maklaflin torafindon Yeni ulduzlarda misahido olunmus isiq oyrilorinin doyisikliklorinin
xassolorindon daha coxdur.

Agar s6z1dr: Yeni, isiq oyrisi
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