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TE3WCHI TUCCEPTALIAN

MMOUCK U UCCJIEJOBAHUE MACCHUBHbBIX
3BE3/1 HA ®UHAJIBHBIX CTAAUSX
9BOJIIOLIUH B 'AJIAKTUKAX TPEYI'OJIBHUK
U MJIEYHBIA TYTh

Juccepmayuss  na  couckanue  yueHou — cmeneHu
KAHOUOAma Pusuxko-mamemamuyeckux Hayx

Pabora mocBsmeHa TOWUCKY U HCCIEIOBAaHUIO
MAaCCHBHBIX 3Be3]l Ha (PMHANBHBIX CTaJUSIX HBOIIOINH B
ranakTukax TpeyronbHuk u Mueunsiii [lyts. Hecmotps
Ha TO, YTO K MAacCCHUBHBIM 3Be3/laM Ha (HHAIBHBIX
CTaIusAX DSBOJNIONUU OTHOCSTCA KpacHBIE W ToiyObIe
CBEpPXTMI'aHTBI, sIpKUe ToiyOble nepemenHbie (Luminous
Blue Variable, LBV), 3Be3nst Wolf-Rayet, akiieHt B
paboTe caeniaH Ha MOCIEAHUX JBYX KJIaccax OOBEKTOR.
LBV - 310 Hamboiee MacCHBHBIC 3BE3IbI C MacCaMH
40-120 M, KoTopble HaxomsATCs Ha KOpOTKOH ¢aze
SBOMIOIUK  cOpoca BOAOPOAHOW OOOJOYKH Tepen
B3pPBIBOM CBEpXHOBOM 3Be3abl. [lockoybKy Takue
OOBEKTHI SIBISIOTCS PEAKAMH, TO MO HX MAaJIOMy
KOJIMYECTBY CIIO)KHO IIOHATH MPOUCXOIIIINE B UX
HeApax (U3MHYECKHE TIPOIECCHl. BpIneneHne HOBBIX
LBV-kaHnuaaToB U A€TanbHOE M3YyUYEHUE UX CIIEKTPOB
MO3BOJIUT B OyaylieM pemwuTth 9Ty 3azady. Jis
N3Yy4YCHUA SBOJIIOINUMOHHBIX TNEepexo10B TUIIa
LBV—Wolf-Rayet B paboTe HCCICIyIOTCS TaKKe JIBE
WR-3Be31151, 00HApYkeHHBIC Ha 6-M Teneckore bTA.
OCHOBHBIE pe3yJIbTaThl JUCCEPTALIIH:

e Jlo mnpsMBIM H300pakeHUSIM TanakTuku M33
MpOBeJIeH TONCK 3Be311 ¢ Hy-amuccueii ¢ V<18.5™. B
pe3ynpTaTte BIEpPBBIE COCTaBICH HaWOOJee MOIHBII
KaTaJor KaHOWJATOB B MACCHBHBIE 3BE3Ibl Ha
(UHANBHBIX CTAUSIX JBOJIOLWH, MOCKOJIBKY JaXKe C
Y9eTOM BO3MOXKHOTO MEK3BE3IHOTO TOKPACHEHUS OH
COACPIKUT BCEC CBCPXTHUI'aHTBI KJIACCOB CBCTUMOCTU
Iab wu spue, a Takke Hauboiee ropsyue
CBEpPXTMI'aHTHI Kilacca cBeTuMocTH Ib (co criekTpamu
B0 u panee). Karanor cogepxxut 185 romy0six u 25

KpPacHBIX 00BEKTOB, MIPEIIOI0KHUTEITEHO
HCTIBITHIBAIOIIIHX 3aMeTHOe MEK3BE3IHOE
MOKpPacHEHHE.

e B pesynprare KpocC-MACHTH(UKAIMKM  HAIIEro
CIIHCKA c KaTajoramu PECHTIEHOBCKHX,
yIbTpaUONETOBBIX, MEPEMEHHBIX OOBEKTOB B

rajaktuke M33 ObLIO MOKa3aHo, 4TO 29% SBISIOTCS
mepeMeHHbIMHE U 15% - oOBekTamMm ¢
yITPa(UOICTOBBIM U30BITKOM U3JTY4YCHUS.

e [lposenena cnekrpockonus 49 roayobix u 17
KpacHbIX 00BEKTOB Ha 6-m Tteneckone BbTA. B
pe3ynpTate oOHapyxeHbl HoBas LBV-3Be3nma u aBa
HOBBIX LBV-kanmuaara B ralaktuke M33.

e BrmonHeHsl  (OTOMETpPHYECKHE HW3MEpPEeHHs IO
nHppaKpacHBIM M300paxeHusM (Spitzer) s Bcex
knaccnaecknx LBV-3Besn, HoBot LBV-3Be3anr m
nByx LBV-kanannaroB B raaktuke M33.
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The work is dedicated to search and study of
massive stars at final evolutionary stages in the galaxies
Triangle and Milky Way. Though the massive stars at
final stages of evolution include red and blue
supergiants, luminous blue variables (LBV) and Wolf-
Rayet stars, the work is concentrated on the latter two
classes of objects.

LBVs are the most massive stars with masses
40-120 Mg, which are at the short evolutionary phase of
release of stellar envelope before supernova explosion.

Since such objects are rare and their number is small, it

is difficult to understand physical processes occurring in

their interiors. Selection of new LBV candidates and
detailed study of their spectra will permit solving this
task in future.

To investigate evolutionary transitions of the type
LBV—Wolf-Rayet the work concerns also the study of
two Wolf-Rayet stars discovered with the 6-meter BTA
telescope.

The main results of the thesis:

o The search for stars with Ho-emission and V<18.5m
in direct images of the galaxy M33 led to the first
compilation of the most complete catalog of
candidates to massive stars at final stages of
evolution, because even with allowance made for a
possible interstellar reddening it includes all
supergiants of luminosity classes lab and brighter,
and the hottest supergiants of the luminosity class Ib
(with BO spectra and earlier).

The catalog includes 185 blue and 25 red objects
with presumably noticeable interstellar reddening.

o The cross-identification of our list with catalogs of
X-ray, ultraviolet and variable objects in M33 has
shown that 29% of objects are variable, and 15% are
objects with ultraviolet excess in emission.

o Spectroscopy of 49 blue and 17 red objects was
carried out with the 6-meter BTA telescope. It
resulted in discovery of a new LBV star and two new
LBYV candidates in the galaxy M33.

e All classical LBV stars, the new LBV star and two
LBV candidates in the galaxy M33 were measured
photometrically in infrared images (Spitzer).
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e Brepsoie ans LBV-3Be31 MpUMEHEH METOJl OLIEHKH

MEX3BE3/JHOTO TIOTJIOMIEHHsI T10 OalbMEPOBCKOMY
JIEKPEMEHTY OKpy>karomux 3Be31b6l HII-o0macTei.

Ha ocHoBe crnekTpaibHBIX paclpencieHuil YHEPruu
ompeneneHsl (QyHIaMEHTAJIbHBIE IapaMeTpel BCeX
knaccuueckux LBV-3Be3n, HoBOM LBV-3Be3nbl m
nByx LBV-kanmunaros B ragaktuke M33, a IMEHHO:
TeMIIepaTypa, CBETUMOCTb, Macca, pajuyc 3Be3[, a
TaK)K€ TEMIIEPATYyPhl U CBETUMOCTH OKPYKAIOIIUX UX
TIBIJICBBIX KOMIIOHCHT. Caenaﬂ BBIBO/J] (6]
CHOpaAM4YecKol TPHPOAE TBUICBOH aKTHBHOCTH,
KOTOpasi BO3HUKAET, BEPOSITHO, BCIEACTBHE MOIIHBIX
BBIOPOCOB BEILIECTBA.

[TpoBenena onTuyeckasl CHEKTPOCKONHS ABYX 3BE3]
lamakTuky, BBIAEICHHBIX HAa OCHOBE IIOHMCKa
OOBEKTOB €  KPYTOBBIMH  00OJNOYKaMH  Ha
HH(ppaKpaCHBIX N300pKESHUIAX Spitzer.
OOHapyXeHO, YTO OHH SBIAIOTCA OOBEKTaMH
peaxoro knacca WNL. M3yueHbl UX CHEKTpHI U Ha
OCHOBE MOJIETTUPOBaHUS OIIPEAEIEHBI
(byH/IaMeHTaIbHbIE mapameTphl, a TaKKe
BBIITIOJIHECHBI (bOTOMeTpI/I'-IeCKI/le HU3MEPCHU o
nanHeiM  MK-gmanasona  (Spitzer), Iloctpoeno
CHEKTPAJIbHOE pPacIpelielieHHe SHEPIUU B IIHMPOKOM
nuanasone 11uH BosH (3000 — 70000 AA).

A.D. Banees.

e The method of estimation of interstellar absorption

from Balmer decrement of HII regions around stars
was first applied to LBV stars.

Spectral energy distributions were used to determine
such fundamental parameters of all classical LBV
stars, the new LBV star and two LBV candidates in
the galaxy M33 as temperature, luminosity, mass and
radius, as well as temperature and luminosity of their
surrounding dust components. It was concluded that
the dust activity probably resulting from powerful
releases of matter is of sporadic nature.

The optical spectroscopy of two stars of the Galaxy
selected in the search for objects with round
envelopes in infrared Spitzer images was carried out.
It was discovered that they are objects of the rare
class WNL. Their fundamental parameters were
determined from studying and modeling their
spectra. Photometric measurements were fulfilled by
data of the infrared Spitzer range. The spectral
energy distribution was built in the wide wavelength
range 3000 — 70000 AA.

A.F. Valeev.



