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Puc. 22: Kpusas gpomomempuneckoti ne-
pemernnocmu AO 02354164 6 duavmpe R
6 mewerue 2002-2013 2e.

Fig. 22: AO 0235+16/4 photometric vari-
ability curve in the R band from 2002 to
2013.
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6ax HeJseIb XOPOIIO BUIHBI KPYITHOMACINTAOHBIE JIeTAIN
¢ aMIuTyA0i 110 4™ Ha macimrabax mopsiaka roja. Or-
MeruM, uro yapdenune AO 02354164 mouru jgo 15™ B
2009 r. (uarepsasn 54600-54800 ma puc. [22) coBuamaer
¢ HapacTaHHEM IIOTOKA B PAJIMO/INAIIA30HE U B TaMMa-
nuarazone. COBMECTHBIN aHAJIM3 JTAHHDBIX, MOJIYIEHHBIX
B OIITHYECKOM U PaJMOIMAIIa30HaX, IPOIOJIKAETCS.

B.B. Baaciok, M.M. I'ab6dees, T.A. Pamxysrsun,
0.1. Cnupudorosa u dp. ATel, 7004 (2015). ARep,
59 (9), 851 (2015).

®U3UKA 3BE3]

OBHAPY2KEHUWE CBEPXMEIJIEHHOT' O
MATHNUTHOTO POTATOPA HD 965

Ha 6-m Teseckone npomosikaercss U3ydeHHE OYEHb
Me€/IJIEHHO BPAIAIONIXCs MArHUTHBIX 3BE3J], C IEPUO/Ia-
MU BpAIlleHUsI TOJ/IbI U JlecaTusierus. Hajmane Takux 06b-
€KTOB KpaifHe BayKHO JJIsT 00'bsICHEHUS TPUPOILI (DOPMU-
POBaHMS KPYITHOMACIITAOHBIX MATHUTHBIX MMOJIEH XMMU-
YeCKHU MEKYISAPHBIX 3B€3J— Yy TaKUX MEJJIEHHBIX POTa-
TOPOB II0JIe HE MOXKET NeHEPUPOBATHCHA MEXAHU3MOM M-
HaMo. BIioTh o mocsennux jeT ObLIO U3BECTHO BCETO
2 00beKTa CO CBEpXMEJJIEHHBIM BPAIEHUEM, YTO MOXK-
HO ObLTO ObI OOBSICHUTH CJIyYailHOCTBIO. B pesysibrare
JUITATEHbHBIX MOHUTOPUHTOB B 2015 T. IOJIyUeHbI n3Mepe-
HUsT MarHUTHBIX TTos1eit aByx 3Be3m: HD 965 u HD 18078.
Tlokazano, uro mepuoj Bpamenuss HD 965 mpessbimaer
15 jer m He MOXKeT OBITh ITOKa OIpejesieH Oojee TOY-
HO, TIOTOMY YTO HADJIIO/IEHUsT HE OXBATUJIU [TOJTHBIN ITAKJT
mepemenHocTr. [losToMy MarauTHasT MOJIEIb 3BE3/IbI €ITIe
He MOXKeT ObITh rmocTpoena. [lepuon spamennst HD 18078
cocrasiisieT 1360 cyrok. IlocTtpoena dhazoBas MarauTHas
KpUBasi U MOJI€JIb MArHUTHOIO IoJisi. MarHuTHBIA u-
ITOJTb CMEIEH OT OCH BPAIIEHUS W HAKJIOHEH IO OTHOIIIe-
uuio K Heil. OOHAPYKEHNE JIBYX HOBBIX OYE€Hb ME/JIEHHO
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with an amplitude of up to 4™ are seen well on a scale
of a year. Notice that the brightening of AO 0235+164
almost up to 15™ in 2009 (the range 54600-54800 in
Fig. coincides with the increase of flux in radio and
gamma-rays. Joint analysis of the data obtained in the
optical and radio ranges goes on.

V.V. Vlasyuk, M.M. Gabdeev, T.A. Fatkhullin,
O.1. Spiridonova et al. ATel, 7004 (2015). ARep,
59 (9), 851 (2015).

STELLAR PHYSICS

DISCOVERY OF A SUPERSLOW
MAGNETIC ROTATOR HD 965

The study of magnetic stars rotating very slowly with
periods of years and tens of years continues on the 6m tele-
scope. The existence of such objects is of great impor-
tance for explanation of the nature of large scale mag-
netic field formation in chemically peculiar stars: in that
slow rotators the field cannot be generated by the dy-
namo mechanism. Up to the recent years, only 2 objects
with superslow rotation were known, which could have
been explained by an accident. In 2015 a long monitoring
resulted in obtaining the magnetic field measurements
for two stars: HD 965 and HD 18078. It was shown that
HD 965 rotation period exceeds 15 years and cannot be
determined more exactly yet, because the observations
do not cover the total variability cycle. That is why the
magnetic model of the star cannot be constructed yet.
The HD 18078 rotation period is 1360 days. The phase
magnetic curve and a model of the magnetic field were
constructed. The magnetic dipole is shifted from the ro-
tation axis and inclined towards it. The discovery of two
new very slowly rotating stars shows that slow rotation
is not accidental, this is a law in rotation velocity distri-
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BpallalOMUXCA 3BE€3 IIOKa3bIBA€T, YTO MECIJICHHOE Bpa-
MEeHUEe He ABJIAETCA CﬂyqaﬁHbIl\l, 9TO0 3aKOHOMEDPHOCTDH B
paclipeieJieHn MarHUTHBIX 3BE€3/1 II0 CKOPOCTAM Bpallle-
HUA. HOJ’Iy‘IeHO HOBO€ BECKO€ JIOKa3aTeJIbCTBO B IIOJIB3Y
peJIHKTOBOfI TeoOpuu O6pa3OBaHI/IH MAarHUTHBIX HOJIEN XU~
MUYIECKU TEKYIAPHBIX 3BE3/T.

u.n. Pomanrx, /1.0. Kydpsasues, E.A. Cemen-
ko, M. A. SAxynun. Ast.Bull., 70 (4), 456 (2015).

HOBBIE LBV 3BE3/1bl B TAJIAKTUKE
TYMAHHOCTBHb AHAPOME/BI

B ranakruke Tymanwocts Avapomenst (M31) or-
KpBITH JBe HOBBle 3Be3pl LBV (Luminous Blue Vari-
ables — sipkme romyGble mnepemenubie). C cepequHBI
XX Beka B 9TOll rajlaKTUKe ObLIM M3BECTHBI TOJIBKO Ye-
ThIpE TaKUX OOBEKTa, OTKPBITHIE AMEPUKAHCKUMU YUe-
uple . Xabosaom u A. Cengeiiazkem ¢ Kojteramu. Mac-
cot 3Be311 LBV cocrasagaror 6omee 50 mace Cosmma. Ta-
KHe 3Be3JIbl BCTPEUYAIOTCS KpallHe PejiKo, TaK Kak 3Ta
CTaJIUsT IBOJIIONAN JJTUTCSI OTHOCUTEJIBHO KOPOTKOE Bpe-
Mmsi. Korma B ux HeJlpax 3aKaHUIMBAETCsl TEPMOSIIEPHOE
BOJIOPOJIHOE TOTLJIMBO, 3TU 3BE3/bl HAUNHAIOT CUJIBHO Me-
HATH CBOIl OJIECK, W Yepe3 HECKOJBbKO JECATKOB ThICAY
JIET B3PBIBAIOTCS KAK CBEPXHOBBIE.

Boum uccirenopann nsatTh KanauaaTos B LBV-3e3abr
u jse nzsectable LBV (AE And u Var A-1) B raakTuke
M 31 B onruueckom (SCORPIO, BTA) u undpaxpac-
uom (Triplespec, 3.5-m Apache Point Observatory) nua-
ma3oHax. Bce KaHIUIATHI TOKA3aJ U3MEHEHHsI OJIecKa
pa3HOIl aAMILUTUTY/IbI, UX CBETHMOCTH U CIIEKTPBI MOJ00-
ubl LBV. JIge 3Be3upr (J004051.59 u J004526.62) okasa-
sck 3Besgamu LBV, onna 3Be3na (J004350.50) kiaccu-
dunupyercst apropamu Kak «crsiasi> LBV. Ocrasmu-
ecs gse 3Be3abl (J004417.10 u J004444.5) knaccudunu-
poBanbl kak Ble|-cepxrurants! ([Be]SGs). Uudpakpac-
Hble CIIEKTPbI IIOKa3aHbl Ha PUCYHKe [23] B HUX BHIHBI
sApKUe 3MUCCHOHHBIE JInHUN Bojoposa (cepun Pa u Br),
resvsi, ¥Keje3a u asora. ¥ Ble]-cBepXruranrtos ects xa-
pakTepHasi OCOOEHHOCTh B WH(MPPAKPACHBIX CIEKTPAX —
mostekyaspubie quann 12C0O, dbopMupyommecs: B X010~
HBIX JIMCKOIIOJOOHBIX 000JI0YKaX. Tak:Ke 3TU 000J0YKHU
[MPUBOJISAT K BO3HUKHOBEHUIO CUJIBHBIX MH(MPAKPACHBIX
U30BITKOB.

Iist onpenienieHnst (GyHIAMEHTAIBHBIX I[IaPAMETPOB
LBV: Ttemneparypsl, pajnyca U CBETUMOCTH — aBTOPBI
IPUMEHUJIN HOBBIN METO/,, OCHOBAHHBIN Ha CBOICTBE, IPU-
cymeMm Toabko LBV: Korma 3Be3sa yMeHbImaeTcss B pas3-
mepe (dorocdepa 3BE3MBI CKUMAETCS), TEMIIEPATYDA €€
doTocdepsl yBeIUINBACTCS, OJIECK 3BE3IbI OCTIA0IISIETCST;
KOTJIa 3Be3J1a PACIIUPSIETCs, ee TeMIlepaTypa yMeHbIIa-
eTcsi, IPKOCTh 3Be3/Ibl yBeamauBaercs. st Bcex 00bek-
TOB TOJIyYEeHbI CIIEKTPAJILHBIE PACIIPEIEJICEHUST SIHEPTUN U
BBITIOJIHEHA UX (DOTOMETPHUST B PA3HBIX COCTOSTHUSX.

O.H. Illoayxosea, /I.B. Busaes, C.H. ®Pabpuxa,
A.H. Capxucan, B.Il. Mararnywenrxo, A.®D. Banae-
es. MNRAS, 447, 2459 (2015).
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bution of magnetic stars. A new solid argument in favor
of the fossil-field theory of the magnetic field formation
in chemically peculiar stars is obtained.

I.I. Romanyuk, D.O. Kudryavtsev, E.A. Se-
menko, I.A. Yakunin. Ast.Bull., 70 (4), 456 (2015).

NEW LBV STARS IN THE ANDROMEDA
GALAXY

Two new LBV (Luminous Blue Variables) stars were
discovered in the Andromeda Galaxy (M 31). From the
middle of the 20th century, only four such objects were
known in this galaxy. They were discovered by Amer-
ican scientists Edwin Hubble and Allan Sandage with
their colleagues. LBV stars have masses more than 50
Solar ones. Such stars are extremely rare since this evo-
lution stage lasts very short time. When hydrogen ther-
monuclear fuel in the interior of a very massive star runs
out, the star luminosity starts changing very strongly,
and in several tens of thousands years they explode as
supernovae.

We studied five LBV star candidates and two known
LBVs (AE And and Var A-1) in the galaxy M 31 in the
optical (SCORPIO, BTA) and infrared (Triplespec, 3.5-
m telescope of Apache Point Observatory) ranges. All
candidates showed brightness variations with different
amplitudes. Their luminosities and spectra are similar to
those of LBVs. Two stars (J004051.59 and J004526.62)
turned out to be LBV stars, one star (J004350.50)
we classified as a “dormant” LBV. The rest two stars
(J004417.10 and J004444.5) were classified as a Ble] su-
pergiant ([Be]SGs). The infrared spectra are shown in
Fig. where one can see bright hydrogen emission lines
(Pa and Br series) and the lines of helium, iron, and ni-
trogen. Ble] supergiants have a characteristic feature in
infrared spectra — the molecular lines 12CO formed in
cold disk-like envelopes. These envelopes also lead to
appearance of strong infrared excesses.

To determine parameters of LBV-stars: temperatures,
radii and luminosities, the authors applied a new method
based on a special property inherent in LBVs only: when
star’s size reduces (the star photosphere shrinks), its
photosphere temperature increases, and star’s bright-
ness decreases; when a star expands, its temperature de-
creases, and star’s brightness grows. For all objects the
spectral energy distributions were obtained, and their
photometry in different states was performed.

O.N. Sholukhova, D.V. Bizyaev, S.N. Fabrika,
A.N. Sarkisyan, V.P. Malanushenko, A.F. Valeev.
MNRAS, 447, 2459 (2015).
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Puc. 23: Hngparpacnoie cnexmpo, 36e30 6 2arakmuke Tymanrnocms Andpomedu: dee kaaccuueckue 36e30v, LBV
Var A-1 uw AE And, dee nosvie LBV J004526.62 uw J004051.59, dsa woswzx Blel-ceepreuzanma J004417.10 u
J004444.52. Budnv, smuccuonnvie aunuy 60dopoda ceputi Iawena (Pa) u Bpexkemma (Br), aunuu eeausn (Hel),

HCENESQ, %uc./bopoda u azoma.

Fig. 23: Infrared spectra of stars in the Andromeda Galazy: two classical LBV stars Var A-1 and AE And, two
new LBVstars J004526.62 and J004051.59, two new Ble] supergiants J004417.10 and J004444.52. The hydrogen
emission lines of the Paschen (Pa) and Brackett (Br) series, the lines of helium (Hel), iron, oxygen, and nitrogen

are seen.

KPACHBIE HOBBIE 3BE3IbI BLICOKOM
CBETNMOCTU

KpacHbIMU HOBBIMU HA3BIBAIOT 3BE3/IbI, ITPEBPAIIAIO-
IAecsT TPU BCIBIIIKE B XOJOJHBIE CBEpXTUranThl. OHU
OTHOCATCSI K HOBOMY MAJIOHACEJIEHHOMY KJIAacCy — Kpac-
HBIM TPAH3WEHTAM MPOMEKYTOUHOI cBeTuMoCcTu. B mm-
K€ BCIIBIIIEK TAaKWe 3BE3JbI CTAHOBSITCS CAMBIMU SIPKH-
MU B CBOMX TaJIAKTUKAX, YCTYIas MO0 CBETUMOCTH TOJIb-
KO CBEPXHOBBIM 3Be3/1aM. BOJIBITHHCTBO UCCIeI0BATEE
CBSI3BIBAIOT 9TOT (DEHOMEH CO CAUSTHUEM KOMIIOHEHTOB B
JIBOMHBIX CHCTEMaX U HA3bIBAIOT UX «MepJKepaMu» (aH-
[JI. «Ierge» — CJIMBATHCS ).

Teoperuku cauraror, uro 10% NBOMHBIX 3BE3T JOTXK-
HBI TPONTU CTAUIO CAUAHUs. TOJBKO Y OJIHON U3 IpPH-
MEpHO JIeCATH U3BeCTHBIX KpacHbix HOBbIX (Nova Sco

LUMINOUS RED NOVAE

Red novae are stars that turn into cool supergiants
in the course of outburst. They belong to a new low-
populated class: intermediate-luminosity red transients.
At the outburst peak such stars become the brightest
in their galaxies, exceeded in luminosity only by super-
novae. Most researchers relate this phenomenon to the
merger of components in binary systems.

Theorists believe that 10% of binary stars must un-
dergo the merger state. Only for one of about ten known
red novae (Nova Sco 2008) this process of merging was



50 OTYET CAO PAH 2015 SAO RAS REPORT
v &
151 o 2015.02.21
o 2015.02.22
16 | o
X
17 b o
(]
e Jr
18} = Hlﬁ
19 = & Nal B2l
w
& 1}
20 N a i
1 | 1 | 1 ] 1 ] 1 E 0 1 1 1 1 1 1
JD 2456960 57000 57040 57080 4000 4500 5000 5500 6000 6500 7000
Wavelength, A
16 i
v = 2015.02.24 Ho
G < 6
§
18 & I
@
19+ Eo 4r
: - F o,
20 >
\| Baf
21 b 5 Ball Ball
2 B i Nal
TR S (N NN TN NN I TN NN N (N N SO S = 0 G 1 P 1 Mt 1 1 1
JD 2456000 56400 56800 57200 = 4500 5000 5500 6000 6500 7000

Wavelength, A

Puc. 24: Hsobpasicenus, xpusvie baecka u cnexkmpv, (BTA/SCORPIO) xpacuvixr noswx 2015 2. 6 earaxmurax

M 31 (ssepxy) u M 101 (enusy).

Fig. 24: Images, light curves, and spectra (BTA/SCORPIO) of the red novae 2015 in the galaxies M 31 (top) and

M 101 (bottom).

2008) 3TOT IPOIECC CAUAHUS YIATIOCH HADIIONATH HEIIO-
cpeacrBenno. B magase 2015 1. ObLJI0 OTKPBITO Cpa3y JBe
KpaCHBIX HOBBIX B Oim3kmx rajgaktukax — MASTER
J004207.99 +405501.1 (pwuc. BBEDXY) B TaJIAKTHKE
M31 u PSN J14021678 +5426205 B rajakruke M 101
(puc. Buuzy). O6e 3Be371bI ObLIU WACHTUDUIUPOBA-
HBI KaK KPACHBIE HOBBIE IO CIIEKTPAaM, IOJy9IEeHHBIM Ha
BTA (upasas 4acrb puc. .

st 06erx HOBBIX IO apXUBHBIM JTAHHBIM OBLIO yCTa~
HOBJIEHO IIOCTEIIEHHOE ITIOBLIIIEHNEe OJIECKa ITePeJ] BCIIIIII-
koit. CumTaercs, 9TO TaKOe MOBBIIIeHNEe OJIECKa CBSI3aHO
¢ (bopmupoBaHIeM 001t 060JIOYKN B ABOIHOI crcTeme
repesi CIANSHUEM, U TOTOMY 00a COOBITHST PACCMaTpPUBA-
foTcs KaK Mep/Kepbl. OCOOEHHO MHTEPECHBIM OKA3aJI0Ch
cobertue B M 101, koTOpOE accormuupyercs Co CKOIIEHH-
em OB-3Be3j B cupaJibHOIl BETBU. DTO CJAUSHUE KOM-
[IOHEHTOB B CHUCTEME MACCHUBHBIX T'OPSUYUX 3BE3Jl, Mac-
ca KaxKJI0il n3 KOTOPBIX COCTABJISET HECKOJIBKO JIECATKOB
macc Costana. B 1iKe BCOBIIKY 3BE3/1a JJOCTUTIIA CBETH-
Moctu B 10 musiinonoB ceerumocreii Cositia. B nekabpe
2015 r. oHA BBINLIA B ONTUYECKOM JIMATIA30HE U3 IIpe-
JesioB jocsiraemMoctu 6-m Tejieckona. OJHAKO B siHBape
2016 1. ocTaToK B3pbIBa, ObLIT OOHAPYXKEH B MHMpPAKpac-
HOM Juara3oHe Ha HOBOM 2.5-M Tejieckore KaBKas3ckoii

observed directly. In early 2015 two red novae at once
were discovered in nearby galaxies: MASTER J004207.99
+405501.1 (Fig. top) in the galaxy M 31 and PSN
J14021678 45426205 in the galaxy M 101 (Fig. bot-
tom). Both outbursts were identified as novae from BTA
spectra (the right side in Fig. [24).

From the archive data for both novae it was estab-
lished that the brightness was gradually increasing be-
fore the outburst. It is believed that such a brightness
increase is related to the formation of a common envelope
in a binary system before the merger. That is why both
events are considered as mergers. The event in M 101,
which is associated with a cluster of OB stars in a spiral
branch, turned out to be especially interesting. This is a
merger of components in a system of massive hot stars,
each with a mass of several tens of solar masses. At
the outburst peak the star luminosity achieved 10 mil-
lion solar luminosities. In December 2015 this star in
M 101 disappeared from the optical range of detection
limits of the 6m telescope. However, in January 2016
the outburst remnant was detected in the infrared range
with the new 2.5m telescope of the SAT MSU Caucasian
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ropuoit obcepsaropun TAUIIT MI'Y B daze «kopuune-
BOI'O CBEPXTUTaHTay. Ero CBETHMOCTH HA JIJINHE BOJIHBI
2.2 MM okazasach B 30 pa3 Oouibllle, YeM y TrajaKTHde-
ckoit kpacHoit HOBoit V838 Mon B 3t10it ke da3e, a Tem-
neparypa — Bcero 1750 K. MudpakpacHbIil UCTOYHUK
OoOHApY?KEH TaKKe Ha MEeCTEe BCIIBIIIKN KPAaCHOW HOBOI
B M 31 ¢ momorpio kocmuaeckoit obceparopun «Crut-
ep».

E.A. Bapcyxosa, O.U. Cnupudonosa, A.P. Ba-
aees, A.C. Mocksumun, C.H. ®abpuxa, B.II. [o-
panckut, A.M. Tamapruxos, H.U. [llamcxuti, A.E. Ha-
dorcun, u dp. AEBA 578, L10 (2015); Ast.Bull, 71 (1), 82
(2016).

B3PHIB LBV I TETOHAIIN A
CBEPXHOBOM B IT'AJIAKTUKE NGC 2770

B despase 2015 r. B rastakruke NGC 2770 nosiBuiach
3B€3/1a, aDCOIOTHAS BUUMAsI 3BE3/IHAS BEJIMYNHA KOTO-
poit moctursa —15™, (PSN J090934.96 43307204 nau
SNhunt275).

3Be31bI, KOTOPBIE B IMUKE BCIIBIIIEK MTOMAIAI0T B IIPO-
MEXKYTOK abCOTIOTHBIX BeaudauH oT —8"" mo — 17", Mex-
Jly KJIACCUYEeCKUME HOBBIMU U cBepxHOBbIMHU (SN), Ha3bI-
BaIOT «UMIIOCTOPAMHU CBEPXHOBBIX», HJIM CAMO3BaHIIAMU,
BBIJIAIONIMME Cce0si 3a CBepxXHOBBIe. 1[0 apXuUBHBIM J1aH-
HBIM yCTaHOBJIEHO, YTO HA MECTE BCIIBIIIKYU PaHee HaXO-
JIIIach OYEHb sSpKas ToIy0asl mepeMeHHas 3Be3/1a TUIA
LBV c¢ cunbnoit smuccuett Ha, amasor rajakTudecKkux
nepemenHbix 38e311 1) Car u P Cyg. Tlo abcosorHoit Besn-
qure M, ot —86 10 —99 3Be3/1a UMeJIa KPUTHIECKYTO
CBETUMOCTh, [IPA KOTOPOIl MacCCUBHBIE 3BE3/bI HEYCTOIi-
YUBBI U TEPSAIOT Maccy. HmKHUI mpeesr Macchl 3Be3Ibl
ompenensgercs kKak 70 Mq.

B mae 2015 r. y 3Be3apl IpOM30IITE HOBBIN MTOIBHEM
6secka mo yposus M, = —18™, To ecThb 3Be3nma craja
HOJTHOTIEHHO} CBEPXHOBOI (puc. KpuBasi OJIeCKa BHU-
3y). Habmonaresu CAO PAH u TAVIIT MI'Y nosyuu-
JIN CIIEKTPBI U (POTOMETPHUIO KaK B (ha3e UMIIOCTOPA, TaK
u B dase SN. Cuekrpsl 3Be31bl (puc. BBEpXY CIIpa-
Ba) BBIMVIAIAT COBEPIIEHHO HEOOBIYHO, GOJIbIlle OHU Ha-
IIOMHUHAIOT CIIEKTPBI KjIaccudecKux HoBbIX Tuia Fe Il mo
BusbsiMcy: cuiibHBIE JIMHUU BOJOPOJA U WOHOB YKeJie3a
¢ npodmirsimu tuna P Cyg, mokassiBatoriue yMepeHHbIe
ckopocru pacmupenus o6ostouku (10 4000 kM /c, B daze
SN). Cienpl BLIOPOIIEHHON paHee OKOJI03BE3/HO 060-
JIOUYKH BUJHBI B MPOMUIIX JUHAN KaK y3Kue abcopoiim-
OHHBIE KOMIIOHEHTHI Ha cKopocTsax —1000 u —2000 kM /c.
B cnekTpe mHa ¢dasze SN BuieH eTMHCTBEHHBINA MPU3HAK
peasibHOI SN — sMuccus BBIOPOCA, PaCIIPOCTPAHSIONIA~
sicd B cuHioo cropony ot juaun HB na 18000 km/c. Ilo
HaJIMYIHUIO BOJIOPOJIA B CIIEKTPE, & TAKXKe U3-33 HAJIMIUS
00607109KH, C(hOPMUPOBABITIEHCS /IO B3PHIBA, — 3Ty CBEPX-
HOBYIO MOKHO oTHectr K Tuiry SN IIn.

Iloka HeJb3si yTBep:KAaTh TOYHO, siBjisiercss ju SN
2015 r. B NGC 2770 okonuaresibHOI pa30il IBoONUAN C
00pa3oBaHmeM KOMIIAKTHOTO O0BbeKTa JTHOO OJMHOTIHBIM

Mountain Observatory in the “brown supergiant” stage.
Its luminosity at a wavelength of 2.2 microns turned out
to be 30 times higher than that of the galactic red nova
V838 Mon in the same phase, and its temperature was
only 1750 K. An infrared source was also detected at the
location of the red nova outburst in M 31 with the Spitzer
Space Telescope.

E.A. Barsukova, O.I. Spiridonova, A.F. Valeev,
A.S. Moskvitin, S.N. Fabrika, V.P. Goranskij,
A.M. Tatarnikov, N.1. Shatsky, A.E. Nadgip, et al. AEA
578, L10 (2015); Ast.Bull, 71 (1), 82 (2016).

AN LBV EXPLOSION AND THE
DETONATION OF A SUPERNOVA IN THE
GALAXY NGC2770

In February 2015 in the galaxy NGC 2770 appeared
a star whose absolute stellar magnitude achieved —15™,
(PSN J090934.96 43307204 or SNhunt275).

Stars whose absolute stellar magnitude at the out-
burst peak is in the range from —8™ to —17™, between
classical novae and supernovae (SN), are called “super-
nova impostors”. From the archive data it was estab-
lished that at the outburst location there previously was
a very bright LBV type variable with a strong Ho emis-
sion: an analog of the galactic variable stars n Car and
P Cyg. By the absolute stellar magnitude M, from —86
to —9™9, the star had the critical luminosity at which
massive stars are unstable and lose their mass. From the
critical luminosity the lower stellar mass was determined
as 70 Me.

In May 2015 the star brightness increased again to
the level M, = —18™ i.e., the star became a real super-
nova (Fig. the light curve at bottom). The observers
from SAO RAS and SAI MSU obtained spectra and pho-
tometry both in the impostor and SN stages. The star
spectra (Fig. top right) look quite unusual. They
more closely resemble spectra of classical Williams’s Fe I1-
type novae: strong lines of hydrogen and iron ions with
the P Cyg-type profiles, that shows moderate velocity of
envelope expansion (up to 4000km/s in the SN phase).
Traces of a previously ejected circumstellar envelope are
seen in line profiles as narrow absorption components at
velocities of —1000 and —2000km/s. In the spectrum
of the SN phase the only sign of a real SN is seen: the
emission of ejecta propagating up to 18000 km/s to the
blue side from the HS line. By the presence of hydrogen
in the spectrum and traces of an envelope formed before
the explosion this supernova could be attributed to SN
type IIn.

For the time being, it cannot be asserted with con-
fidence if SN 2015 in NGC 2770 is a final evolutionary
stage with formation of a compact object or a single

ol
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Puc. 25: Hszobpasicenue ceeprrosoti 2015 2. ¢ NGC 2770, cnexmpu, 6 daze umnocmopa u 6 dase c8eprHoso
(BTA/SCORPIO) (ssepxy). Kpusas baecka 36e3dv (6nusy). Illmpurosas sunus — nepuod Heaudumocmu 36e30o,
6 coedunernuu ¢ Coanvyem. OmMeuerv, MOMERMBL NOAYHEHUA cNexmpos na BTA.

Fig. 25: Image of the supernova 2015 in NGC 2770, BTA/SCORPIO spectra in the impostor and supernova phase
(top). The star light curve (bottom). The dashed line is the period when the star was invisible in conjunction with
the Sun. The points mark the moments when the BTA spectra was observed.

coberTuem B ucropuun LBV. Habmonernus ocraTtkos mo-
JIOOHBIX JIBOMHBIX B3PBIBOB JIOJIZKHBI PEIIATH TOT BO-
poc.

E.A. Bapcyxosa, A.®D. Banees, B.Il. Topanckud,
. FO. Ileemxos, U.M. Boaxos HU.M., B.I. Memuos,
A.B. XKaposa. Acmpod.Broan. (2016, 6 newamu).

OCTAHOBKA ®A3HI SSS
KJIACCUYECKOM HOBOM V723 CAS

Uccnenosanust, Boimonnendbie acrponomamu CAQO
PAH u TAUII MI'Y B 2003 r. (BTA, cuekrporpadsi
UAGS u SCORPIO, cm. oruer CAO PAH 2006, c. 49)

event in LBV history. This question is to be answered
by observations of similar double explosions.

E.A. Barsukova, A.F. Valeev, V.P. Goran-
skij, D.Yu. Tsvetkov, I.M. Volkov, V.G. Metlov,
A.V. Zharova. Astrophys.Bull. (2016, in print).

A STOP OF THE SSS PHASE IN THE
CLASSICAL NOVA V723 CAS

The investigations carried out by SAO RAS’s and
SAI MSU’s astronomers in 2003 (the BTA spectrographs
UAGS and SCORPIO, see SAO RAS Report of 2006,
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CBU/IETEJILCTBOBAJIN O BCTYILIEHUN KJIACCUYECKON HOBOM
V723 Cas (Hogoit Kaccuonien 1995) B dasy csepxmsir-
KOI'0 PEHTTeHOBCKOro mcTodnmnka SSS. Paza SSS — 310
OTKPBITOE TEPMOsIJIEPHOE TOPEHNE BOIOPOJA Ha OBEPX-
HOCTHU O€JIOT0 KapJ/IMKa, HACTYIAONIEE IOCJIE BCIBIIIKA
HOBOI1, B TO BpeMsi, KOT 13 COPOIIeHHasT IPU B3PBIBE 000-
JIOYKA CTAHOBUTCS IIPO3PAYHOI JJIsT MATKOI'O PEHTTEHOB-
CKOro u3JjydeHusi. dra (asa npojgosrzkaiack y V723 Cas
12 nieT u mepenuia B CTalMOHAPHOE TOPEHUE, 9TO YKA3bI-
BaeT Ha Haymune 3M(HEKTUBHONO MEXaHW3MAa ITOATPY3-
KI BOJOPOJHOIO ToIuinBa. Ilpy cramumonapHoM ropenun
V 3Be3/1bl HaOJII0/1AIaCh IIEPUOINIECKasl IIEPEMEHHOCTD C
aMILIUTY 101 710 2™ ¢ 1IepuojioM 1673818° , TOSIBUJIUCH
CUJIbHBIE KOPOHAJIbHBIE JINHUU, TEMIIEPATYPa ITOBEPXHO-
ctu 6estoro Kapymka mosbicuiack 10 340000 K.

B asrycre 2015 1. mpon30nno «OTKIIOYEHAE» TEPMO-
sapepHoro peakropa. Ha kpusoii 6siecka (puc. BBEPXY
CJIEBA) ITO BBIMJISAUT KAK BHE3AIIHOE yMEHbBIICHUE aM-
IUINTYZBI IepUOIMdecKoil epemeHHocTH B 6 pa3. Pazo-
Bble KPUBbIE 0JIECKA M CIEKTPHI JIO U IOCJEe «OTKJIH0Ye-
HHsI» IIOKa3aHbl Ha puC. [20] BBepXy U BHHU3Y, COOTBET-
CTBEHHO. 3aMETHO [TOJTHOE NCI€3HOBEHNE JIMHUN BHICOKOM
crenenu nonuzanuu [Fe X], O VI. ITo nannbiM, 0Oy 9€H-
ubiM Ha BTA, TeMieparypa UCTOYHMKA OCTAETCS BBICO-
koit (400000K), a Gaeck cucrembl ocraercst Ha 26 BbI-
e, YeM JI0 BCIBIIKHA. AHAIU3 PEHTIeHOBCKUX JIAHHBIX
KO «CBudr» mokasbiBaer, 9T0 PEHTTE€HOBCKUN HCTOY-
HUK, cBst3aHHbBIN ¢ V723 Cas, cTai HeHabJIIOJAeMbIM eIre
B cenTssOpe 2014 1., 3a TOJ 10 OMUCAHHBIX COOLITHIA.

COBOKYITHOCTD BCEX MMEIOITUXCS JIAHHBIX CBUIETE b~
CTBYeT B II0JIb3Y THUIIOTE3BI O TOM, YTO CTAIlMOHAPHOE
roperne B daze SSS MpomcXoauT He Ha BCEil MOBEPX-

p. 49) indicated that the classical nova V723 Cas (N Cas
1995) entered the phase of a supersoft X-ray source (SSS).
The SSS phase is an open thermonuclear burning of hy-
drogen on surface of a white dwarf occurring after a
nova outburst, whereas an envelope ejected at the out-
burst becomes transparent for soft X-ray radiation. In
V723 Cas the SSS phase lasted 12 years and passed to
stationary burning, which indicates an effective mecha-
nism of hydrogen fuel transfer. At stationary burning,
the star demonstrated a periodic variability of amplitude
up to 2™ with a period of 16"38™18%, strong corona
lines appeared, the surface temperature of white dwarf
increased to 340000 K.

In August of 2015 the “turning-off” of the thermonu-
clear reactor occured. In the light curve (Fig. top
left) this looks as an abrupt fall of amplitude of periodic
variability 6 times. The phase light curves and spectra
before and after “turning-off” are shown in Fig. [26] (top
and bottom, respectively). The total disappearance of
the lines of high degree of ionization [Fe X], O VI is no-
ticeable. Based on BTA data, the source temperature
remains high (400000 K), and the system luminosity re-
mains 276 higher than before the outburst. Analysis
of X-ray data from Swift Space Observatory shows that
an X-ray source related to V723 Cas became invisible in
September, 2014, a year before the events described.

The totality of all available data testifies in favor a
hypothesis that the stationary burning occurs in the SSS
phase not on the whole surface of the white dwarf, but
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HOCTH 0EJIOTO KapJjinKa, & TOJBKO B MAIHUTHBIX JIOBYIII-
KaX Ha IIOJIIOCaX, IJIe HOHU30BAHHBIN ra3 CTAJIKUBACTCA C
TBEPJOA IIOBEPXHOCTBHIO KAPJIUKA Ha BBICOKOI CKOPOCTHU
U C2KUMaeTCs.

E.A. Bapcyxosa, A.®D. Banees, B.II. Topancrud,
H.B. Memaosa, A.B. 2Kaposa, Jotc.-Y. Hecc u dp. ATel
7985 (2015); ATel 8053 (2015).

only in a magnetic trap at the magnetic pole where the
ionized gas collides with the solid surface of the dwarf at
a high velocity and contracts.

E.A. Barsukova, A.F. Valeev, V.P. Goranskij,

ATel

N.V. Metlova, A.V. Zharova, J.-U. Ness et al.
7985 (2015); ATel 8053 (2015).

Puc. 27: I[semnoe usobpastcerue mymannocmuy okono V838 Mon.

Fig. 27: Color image of the nebula near V838 Mon.

CBETOBOE 39XO V838 MON
ITPOOOJI2KAETCA B NTH®PAKPACHDBIX
JIVUHAX

IIvineBas TymanHoCTb, B KoTopoit B 2002 1. mpo-
W30IILJIa BCIIBIIIKa KpacHOil Hopoit V838 Mon, mojicse-
YUBAETCA OCTATKOM B3PBbIBA KPAaCHOM HOBOM — XOJIOI-
HOI 3BE3/I0f-CBEPXTUTAaHTOM. MaKCuMyM ee U3JTyIeHusT
naxomurcss B uHbpakpacioMm (UK) muamasone. 15 me-
Kabpst 2015 r. oTpaKeHHBIH CBET TYMaHHOCTHU V/IAJIOCH
sapeructpupoaTh Ha BTA mpu momomu SCORPIO B
doromerpuaeckoit mosoce 1. M306pakenne TymanHOCTH
Ha puc. [27 Boctnpomsseneno ncesponseramu no I13C-
KaJpaM, rje Kajap B GpuiabTpe | BbIJeIeH KpacHbIM I[Be-
ToM, B busibTpe R — 3emmennbim, a B puibtpe V — cuHUM.

Tlocne Benbimiku 2002 1. ocTaTOK B3pBIBA IEpEIes B
dazy «KOpUYIHEBOIO» CBEepXIHraHTa KJjacca L, mpoIoJi-
2KaBIITYIOCS OKOJIO TOJIA, & 3aTeM TEeMIIEPATypa U CBETH-
MOCTBH €TI0 CTaJIM MOCTENEHHO BO3PACTaTb, U OH JBOJIIO-
nuoHUPOBaJ B 3831y Kiaacca M. B konre 2006 r. BHyTpD
OCTATKa IIOTPY3UJICS CIIyTHUK B30PBaBIIErOCs KOMIIOHEH-

THE V838 MON LIGHT ECHO CONTINUES
IN THE INFRARED RANGE

A dust nebula where in 2002 the outburst of the nova
V838 Mon occurred is illuminated by the remnant of the
red nova explosion: a cool supergiant star. Its maximum
emission is in the infrared (IR) range. On December 15,
2015 the reflected light of the nebula was registered with
BTA SCORPIO in the I band. In Fig. the nebula
image is shown in pseudocolors from CCD images, where
the I band image is highlighted by the red color, the
R band one by green and the V band by blue.

After the outburst of 2002 the explosion remnant
passed to the phase of the “brown” type L supergiant,
which lasted about a year, then its temperature and lu-
minosity started gradual increasing, and it evolved to a
type M star. The type B3V star, a satellite of the ex-
ploded component of the V838 Mon system, sank into
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ta cuctembl V838 Mon — 3Be3na kitacca B3V. [Isuxkenne
CIIy THUKA TTOKA3AJI0, ITO 110/l BHEIITHIM CJIOEM ODOJIOUKH
3BE3/IHOTO OCTATKA IJIOTHOCTH TYMAHHOCTH 3HAYUTEIb-
HO nafaeT. Yepes pa3perKeHHbIe CJIOM 000JI0YKH CITy THUK
napurajicst okojio 200 cyTok, mpu 3ToM ero 6Jieck ocyiabd
B 5 pa3. B okrsabpe 2008 r. ropsiumii CIryTHUK OKOHYA~
TEJILHO MCYe3 BHYTPHU X0J101HOr0 KoMmmoneHTa. K 2015 r.
6s1eck octatka B3pbiBa B UK mostoce I yBenmauscs ma 1.

NudpaxpacHoe X0 He COAEP:KUAT CTOIbL TOHKUX U
MHOT'OYUCJIEHHBIX ,ZLeTa.J'IeI‘/'I7 KOTOpbIE 6bIJH/I BUJIHBI B OII-
Tuke. VICTOUHUKOM OIITHYECKOro 3xXa OblLIa KpaTKOBpe-
MeHHasl BCITBIIIKA, IPOJI0JIKaBIasics Bcero 3 mecsria. MK
9XO0 MOPOZKJIEHO UCTOIYHUKOM, KOTOPBIN YBEJTMIUBAJ CBOIO
gprocthb 10 jer, u moromy UK wnzmydenme npuxonur K
HabJIIOIATEII0 Cpa3y U30 Bcel Tosmu TyManHocTu. Kak
BHHO Ha puc. 27} 3Be31a paciosiozkeHa He B IEHTPE IIbl-
JIEBOIT TYMAHHOCTH, ¥ 9TOT (pAKT OMPOBEPTAET IIPE/IITOI0-
2KEHUsl, 9TO TbLIEBas TyYMaHHOCTh 00Pa30BaJiaCh U3 ra-
3a, BEIOPOIIIEHHOTO MIPEIIIIECTBEHHNKOM B3pbIBa Ha DoJee
PaHHUX CT/IASAX IBOJIIOINAN 3BE3IHL.

E.A. Bapcyxosa, A.D. Baaees, B.Il. Ioparcrudi.

VJIBTPAIPKUNE PEHTTEHOBCKUE
NCTOYHUKU KAK
CBEPXKPUTUYECKNE AKKPEIITMOHHBIE
JINCKN

C mOMOIIBIO OITHYECKON CIHEKTPOCKONHUHA PACKPHITA
IPUPO/Ia HEOOBITHBIX 00BEKTOB — YIBTPASPKUX PEHTIe-
HoBckux ucrogaukoB (ULX) B mpyrux rajakTukax, Ko-
TOPBIE B PEHTTEHOBCKOM /IMANa30HE U3JIYYAIOT B THICAIN
pas sipye, 4eM JYepHbIe JbIPbI Hallel [ajlak THKY.

OTH 06bEKTHI OBLIN OTKPHITHI B KoHIIe 1990-X romos u
WX IPUPOA JI0 CUX MOp Hem3BecTHA. ECTh 1BE MHTEpIIpE-
TAIUH: 9TO WU Y€PHBIE JBIPHI TPOMEXKYTOUHBIX MACC CO
CTAHJIAPTHBIMA AKKPEIMOHHBIMI JUCKAMU WJIN YePHBIE
JIBIPBI 3BE3IHBIX MACC C CBEPXKPUTUYECKUMHU AKKPEIU-
OHHBIMU JIUCKAMU, PEHTIEHOBCKOE WM3JIyYeHHE KOTOPBIX
KOJUIMMHUPOBAHO B KaHAJIE CBEPXKPUTUIECKOrO JUCKa. B
ONTUYIECKOM JMAIIA30HEe 3TH OOBEKTHI OYEHb CJIAOBI: He
apue 21,

Apropamu GbLIH 10JIyYeHbI (B T.4. 10 ADXUBHBIM J[AH-
HbIM) ciekTpbl Osmzkaiimux ULX: gerbipex 06beKTOB Ha
resteckone Subaru (lasau, cMm. puc. , nByx Ha BTA u
tpex Ha VLT (roxkuHoe HeG0). Drto Bee oOberThl ULX,
CIIEKTPBI KOTOPBIX KOTJA-TU00 OBLIN MOJIy9IeHBl B MUPE.
CuekTp Bcex aeBaTu 00beKTOB — pegroro tuna WNLh,
nabsomaromerocs y 3se3n LBV (apkue ronybble mepe-
MEHHbBIE) B UX ropsdeil (ase, KOIa [IPH ee CxKaTHH TeM-
neparypa dorocdepsl Bospactaer 10 ~ 35000-40000 K.
Taxoit ke TUIl crieKTpa HAOJIIOIAETCsSI Y €IMHCTBEHHOTO
B [aylakTHKe CBEPXKPUTUIECCKOTO aKKPEIMOHHOTO JINCKA
SS433. Kak SS433, tak u 3e3apl LBV umeror oyenn
ropsiiue ¥ IJIOTHBIE BETPHI.

the remnant at the end of 2006. The satellite motion
showed that under the external layer of the stellar rem-
nant the nebula density falls considerably. The satellite
has been moving through the rarefied envelope layers
during about 200 days, its luminosity fading 5 times.
In October 2008 the hot satellite finally disappeared in-
side the cool component. By 2015 the explosion remnant
brightness in the infrared band I increased by 1™.

The infrared echo does not show so thin and multi-
ple details that were seen in optical. The optical echo
source was a short outburst lasting during 3 months only.
The IR echo is generated by a source whose brightness
has been increasing during 10 years, and thus the IR
emission comes to the observer directly from the whole
thickness of the nebula. As is seen in Fig. the star
is not at the dust nebula center, and this fact argues
against assumptions that the dust nebula formed from
gas ejected by an outburst precursor at earlier stages of
star evolution.

E.A. Barsukova, A.F. Valeev, V.P. Goranskij.

ULTRALUMINOUS X-RAY SOURCES AS
SUPERCRITICAL ACCRETION DISKS

Optical spectroscopy helped in discovery of the na-
ture of unusual objects — ultraluminous X-ray sources
(ULXSs) in other galaxies which emit in X-rays thousands
of times brighter than black holes in our Galaxy.

These objects were discovered in the late 1990s and
their nature is not clear yet. There are two interpreta-
tions: these are either black holes of intermediate mass
with standard accretion disks or supercritical accretion
disks with black holes of stellar mass, whose X-ray emis-
sion is collimated to a channel of the supercritical disk.
In optical these objects are very faint: not brighter
than 21™.

We obtained (including archive data) spectra of the
nearest ULXs: four objects with the SUBARU telescope
(Hawaii, see Fig. , two objects with BTA and three
with VLT (the southern sky). These are all ULXs whose
spectra were ever obtained. The spectra of all nine ob-
jects are of the rare type WNLh, which was observed in
LBV (Luminous Blue Variable) stars in their hot stage,
when its photosphere temperature increases to ~ 35000—
40000 K during contraction. The same spectrum type
was observed in the Galaxy only for the supercritical ac-
cretion disk of SS433. Both SS433 and LBVs have very
hot and dense winds.

%)



56 OTYET CAO PAH 2015
AL DL BELNLEL L BELENL R L LR R
4N
<
=S
&= 3}
)
>
=
<
e
&
2 "
\ .
H|e” Hl3
i e
PERETIE BT S T S N ST ST SN TN MR M .I.:
4600 4700 4800 4900 5000

Wavelength, A

SAO RAS REPORT

Relative flux

6400 6500 6600 6700 6800
Wavelength, A

Puc. 28: Onmuueckue cnexmpu, obsexmos ULX, noayuennwvie wa meaeckone Subaru. Caesa 20ay6ot duana3on,
cnpasa xpachwi. Ceepry enus pacnoaaearomes obsexmov. ULX 6 2anaxmuxax Holmberg II, Holmberg 1X, NGC 4559
u NGC 5204. Camvie aprue suruy — 2mo sunui uokudosannozo zeaus He IT u dse aunuu 6odopoda Ha uw HB. O6-
HAPYIACERA MAKIHCE NUHUA HeTmparvrozo zeaus He Il B deyx nusicnux cnekmpax ysxue nedyiapHvle IMUCCUOHHDLE

AUHUU NMEPEBBLYIMEHDL.

Fig. 28: Subaru optical spectra of ULX objects. The blue range is on the left, the red range is on the right. From
the top to bottom are ULXs in the galaxies Holmberg II, Holmberg IX, NGC 4559 and NGC 5204. The brightest
lines are those of ionized helium He Il and two hydrogen lines Ha and HB. The line of neutral helium Hel was
also detected. In two bottom spectra the narrow nebular emission lines were oversubtracted.

B cnekTpax, 1mojiy4eHHBIX OJIHOBPEMEHHO B 00J1aCTU
suuuit Hell n Ha, nourn y Bcex obbekToB Jsimuust Ho
mupe, dem jmaug He Il. Takoe mabiomaercss B 3Be31ax
LBV, B 00bekTe SS433 1 B ropsanx CBEPXTUTAHTAX. DTO
ozuaqaet, uro juaus He Il dpopmupyercs omxke Kk poTo-
cdepe 3a cuer GoJIbIIel TEMIIEPATYPBI U MEHBIIEH OITH-
qeckoit Tosy, geMm juHus Ha, KoTopasi popMupyercs B
obJracTu 3Be37HOrO BeTpa Hal dorocdepoit. [Ipu stom,
9eM JAJIbIIIe OT 3BE3/[bI Mbl HADJIOMAEM ra3, T€M BbI-
IIle ero CKOPOCTh, IIOCKOJIBKY BETEP YCKOPSIETCS 33 CBET
cBeToBOTO JaBienus. B obbekTax ULX, Takke Kak u B
3Be3nax LBV, Mbl Buum equnyo porocdepy, BEposSiTHO
KBa3u-CHEPUIECKYIO.

YepHbie ABIPBI IPOMEXKYTOUHBIX MaCC CO CTAHIAPT-
HBIM aKKPEIMOHHBIM JTUCKOM HE JTOJI2KHBI OTJNIATHCS OT
PEHTTEeHOBCKUX TPAH3MEHTOB — YEPHBIX JIBIP B JBOIHBIX
cucTeMax, KOTOPbIe BO BPEMs BCIBIIIKNA OOJIYYAIOT CBO-
UM DPEHTIE€HOBCKHMM H3JIy9YeHHEeM OKPYKAIOIIUN YePHYIO
IBIPY aKKPENMWOHHBIN 1ucK. V3 jinrepaTypHBIX TaHHBIX
CJIEJY€eT, 9TO BO BPEMsl BCIBIIIKHA ITUX OObEKTOB JIMHUS
Hell Bcerma 6Gosee mmpokasi, dem juausg Heo. Jlunwms
He Il orcnexkuBaet GoJiee TOpsItine U BHICOKOCKOPOCTHDIE

In spectra obtained simultaneously in the region of
the He Il and Ha lines in almost all objects the line He is
wider than the line He II. This is observed in LBV stars,
the object SS433 and hot supergiants. This means that
the line He IT forms closer to the photosphere due to high
temperature and lower optical depth than the line Ha
that forms in stellar wind region above the photosphere.
The farther away from the star we observe gas, the higher
is its velocity, since the wind is accelerated due to light
pressure. In ULXs, as well as in LBVs, we see a single,
probably quasi-spherical, photosphere.

Black holes of intermediate mass with standard ac-
cretion disks are not to differ from X-ray transients which
are black holes in binary systems which illuminate their
surrounding accretion disk by X-ray emission during a
burst. From literature data, during the burst the line
Hell is always wider than the line Ha. The line Hell
traces hotter and more high-velocity regions of the accre-
tion disk, laying much closer to the black hole (at a nor-
mal disk geometry). Hence it follows that the reradiated
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00J1aCTH aKKPEIMOHHOTO JINCKA, PACIIOJIOXKEHHBIE HAMHO-
ro GJimzKe K 4epHOii jpipe (IIpU HOPMAJILHON reOMeTpHUn
nucka). OTciona cieiyer, 4ToO lepen3ilyYeHHble aKKpe-
IIMOHHBIE JINCKU HE IIOJHOCTBIO MTOKPBLIBAIOTCS BETPOM,
MBI BUJUM BeTep HaJl JMCKOM B KaxK ol ero Touke. CJe-
noBareabHO, 00bekThl ULX He SBIISIOTCS CTaHIaPTHBIMA
AKKPEIMUOHHBIMU JUCKAMU JIa2Ke C CUJIBHBIM IIPOTPEBOM
(KaK B cilydae PEHTTeHOBCKUX TPAH3UEHTOB UJIM YEPHBIX
JIBIP TIPOMEXKYTOYHBIX MACC), MOCKOJIbKY sMuccun He Il
y HUX 60Jee y3kue, yeM amuccnn Ho.

ITockousibKy Bce m3Bectuble 00bekThHl ULX 0obstaaror
OJIHUM U T€M K€ PEJIKHM THIIOM CIIEKTPa, MOXKHO CIe-
JIATH BBIBOJI, YTO 9TO OJHOPOIHBIN KJIACC OObEKTOB, U UX
[IPUPO/Ia — ITO CBEPXKPUTHIECKNE AKKDPEIMOHHBIE IHC-
KI B JIBOMHBIX CHCTEMAaX C YEPHBIME JIbIPAMU 3BE3HBIX
Macc.

C.H. ®abpuxa, H. Yeds, A.C. Bunowypos,
O.H. Illoayxosa, M. Iludamcy; Nature Physics, 11,
551 (2015).

OIITUYECKOE OTOXKJIECTBJIEHUE
VIBTPASIPKIX PEHTTEHOBCKIX
MCTOYHNKOB B TAJTAKTUKAX NGC 5474
1 NGC 3627 (M 66)

IIpoBesieno oTOXK/IECTBIIEHNE B ONTUYECKOM IHAIA-
30He HamboJjiee MOIHBIX VJIbTPASPKUX PEHTIEHOBCKUX
ucrounukoB (ULX). IIpu ux OrpOMHBIX PEHTI€HOBCKUX
CBETUMOCTSIX B ONTUYECKOM JIMANA30HE ITH OOBEKTHI J10-
CTYIHBI M3YYEHUIO TOJIBKO C CAMBIMU MOIHBIMHU HH-
cTpyMeHTaMu. DTH OObEKTHI ObLIN HAJIEHBI 10 Tpsi-
MBIM CHEMKaM KOCMHIYeCKOro reseckona Xat6maa (HST):
omud B rajaktuke NGC 5474, BTOpOil B TajakTHKE
NGC 3627 (M66). ITo pe3yabraraM acTpOMETPHYECKOL
MPUBSI3KHA MeXKy onTudeckuM rejeckornom HST u koc-
Mu4eckoir pentreHoBckoii obcepsaropueii CHANDRA
onL10 Haitneno, uro ULX B ramaktuke NGC 5474 nmeer
3BE3JHYIO BEJIMUUHY B iosioce V my = 247, Bo BTOPOi
rajaktuke ULX eme cmabee: my = 259. B pentre-
HOBCKOM JIMAITa30HE IMEPBbIii OObEKT MEHSET CBOIO CBe-
TuMoCcTh Oostee ueMm B 100 pas, B MAKCHMyMe €ro CBETH-
MOCTh B 4 MWJINOHA Pa3 OOJIbIe, YeM IIOJIHAS CBETH-
MocTb CostHia. Y BTOPOro 00beKTa PEHTIe€HOBCKUI I10-
TOK U3MEHSIETCsl BCEIO B TPHM pa3a, HO €ro CBETUMOCTH
B 5 MWLIHOHOB pa3 bouibiite ceetumoctu Cosaia. OTHO-
IIIEHIe PEHTTeHOBCKON K OIITHYECKO CBETUMOCTH B ITHUX
obbekTax cocrapuio 7000 m 8000, coorBercTBerHO. 110-
cte n3ydenns Bcex 00bekToB ULX ¢ m3BeCTHBIMU OIITH-
YEeCKUMU OTOXKJIECTBJIEHUSIMU, OBLJ CIIeJIaH BBIBOJ, UTO
€Cc/Ii y KaKoro-aubo obbekTa Ha Hebe OTHOINEHHE PEHT-
TE€HOBCKOI K omTuveckoii ceerumoctu 6osee 100, To 31O
omuozHagao ULX.

Ha puc. 29| (creBa) nokaszamo nosoxenne ULX B ra-
smakTuke NGC 5474 na n300parkeHusIX, MMOJIyIeHHBIX Ha
HST. KsagpaT Ha OCHOBHOM M300paskKeHUN MOKA3aH KaK
pacimupeHHas Bpe3Ka, rie KpyzkKok pajamycom 0716 o6o-
3HagaeT 00s1acTh ommuboK acTpomerpuu. s sToro 06b-
ekta Oblta mpoBefena crekrpockornust Ha SCORPIO

accretion disks are not covered with the wind totally;
we see the wind over the disk in every its point. Conse-
quently, ULXs are not standard disks even with strong
heating (as in the case of X-ray transients of black holes
of intermediate mass), since the emissions He Il are nar-
rower than the emissions Hov.

Since all known ULXs have identical rare spectrum
type, it can be concluded that this is a uniform class
of objects, and their nature is explained by supercriti-
cal accretion disks in binary systems with black holes of
stellar mass.

S.N. Fabrika, Y. Ueda, A.S. Vinokurov, O.N. Sho-
lukhova, M. Shidatsu. Nature Physics, 11, 551 (2015).

OPTICAL IDENTIFICATION OF
ULTRALUMINOUS X-RAY SOURCES IN
THE GALAXIES NGC 5474 AND NGC 3627
(M 66)

Optical identification of the most powerful ultralu-
minous X-ray sources (ULX) was carried out. With
their huge luminosity in X-rays, in optical these objects
are available only for the most powerful instruments.
They were discovered from the Hubble Space Telescope
(HST) data: one in the galaxy NGC 5474, another —
in NGC3627 (M66). On basis of astrometric binding
between the optical telescope HST and CHANDRA X-
ray space Observatory, it was detected that the stellar
magnitude of the ULX in NGC 5474 is my =24"7in V
band, and in the second galaxy the ULX is even fainter:
my = 25™9. In X-rays the first objects changes its lu-
minosity more than 100 times. Its maximum value is
more than 4 millon times higher than the total luminos-
ity of the Sun. The second object’s X-rays luminosity
changes only three times, but it is 5 million times higher
than that of the Sun. In these objects the ratio of X-ray
luminosity to optical one is equal to 7000 and 8000 re-
spectively. Upon studying all ULXs with known optical
identifications, it was concluded that if an object in the
sky has a ratio of X-ray luminosity to optical one more
than 100, then this is definitely an ULX.

Fig. (left) shows ULX location in HST images
of the galaxy NGC5474. The square in main image is
shown as extended insets where the circle of radius 0716
is the region of astrometric errors. For this object the
SCORPIO (BTA) spectroscopy was made. Position of
the spectrograph slit of width 1” is shown. Stellar mag-
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Puc. 29: Ilonroscernue dsyx penmeenosckux ucmownukos ULX 6 zaraxmukar NGC 547 (caesa). Onmuueckue
cnexmpui obaacmu, oxpyotcarowetd NGC 5474 X-1 (cnpasa).

Fig. 29: The CHANDRA positions of the ULXs in NGC 5474 (left). Optical spectra of the NGC 5474 X-1 region

(right).

(BTA), Ha pucyHKe NOKA3aHO MOJIOYKEHHE N CIIEKTPO-
rpacda mupunoii 1”. O6bekT 1, NOKa3aHHLIN Ha Bpe3Ke,
UMeeT 3Be3JHyI0 Beamunny my = 24M7. fpkas 3Be3-
ga my = 231 HaMHOrO mpeobyamaeT HaJ, CIEKTPOM
ULX, cmekTp 3T0it 3Be37pl rosryboit. O6bekT 2 okazal-
csI 9MUCCUOHHON TaJIaKTUKON 3a/1Hero poHa ¢ KPacHBIM
cmemenneMm z = 0.359, a 06beKT 3 oKazaJicsl 3BE3THBIM
CKOILJICHUEM MOJIOXKe 6 MUJIJTMOHOB JIET, CKOIJICHUE Ha-
xomuTcsa B camoit ramaktuke NGC 5474.

Pucynok (cupaBa) JEMOHCTPUPYET OITUYECKUE
cuekTpbl obsactu, okpyzkamomeiit NGC 5474 X-1. Ceep-
Xy BHHM3 3TO — MOJIOJIOE 3BE3/IHOE CKOILIEHUE, TaJIaKTH-
ka 3ammero ¢ona m ULX ¢ 6/u3koit JOMUHUPYIOIEit
3Be310#1. CIeKTpBI rajlaKTUKU U CKOILJIEHHS TIepeMerne-
HbI BBEPX 1 Jiyuniero pacemorpenus. Conekrp (1) rosy-
60i1, B HEM TIEPEBBIYTEHBI JIMHUN OKPYXKAIOIIEH TYMAHHO-
cru. CriekTp HOHOBOM raTakTUKY (2) BKIIOYAET IMUCCH-
onmyio uamo [O 11| 3727A, munnu normomenust Bogopo-
Jla, KaJIbIU U 2Kejie3a Ha KpacHoM cMmerennu z = (0.359.
CuekTp MOJIOJOrO CKOILIeHUs (3) BKJIIOYAET XOPOIIO U3-
BectHble OyieHpl WR 1 y3kue BOIOpOIHbIE U 3aIpelreH-
wole guanu. Jluamn Hel mokazambl KOpoTKuMu BepTH-
KAJBbHBIMU IIITPUXAMHA.

IIpoBenien anaans pacipejesieHnsi CBETUMOCTEM B OII-
TUYIECKOM JIMAITa30HE BCEX U3YUEHHBIX JIO HACTOSIIETO
BpemMenn ULX. Ecimm Bce m3Becturle mam ULX ectb
CBEPXKPUTHUIECKNE AKKPEIMOHHBbIE MUCKA IO I0I00UI0
SS 433 — e IMHCTBEHHOTO U3BECTHOTO CBEPXKPUTUIECKO-
ro aKKpEeIMOHHOI'0 JUCKa C YEepHON AbIpOi B Halllei
lajakTuke, — TO WX ONTUYECKNE CBETUMOCTHU JIOJI?KHDI
CWJILHO 3aBUCETh OT W3HAYAJIBLHOTO TeMMa AaKKPeInu
Ha BHEIHUI Kpail aKKPEIMOHHOrO JUCKA. deM OoJibIie
TeMI aKKPEInuu, TeM OOJIbIlle MAaTepUn BHIOPACHIBAECTCH,
TeMm OoJiee IIOTHBIN U IPOTSKEHHBII BETED, TeM OOJIbIIIe
PEHTTEeHOBCKOTO M3JIyUeHUsT U3 BHYTPEHHUX dacTell Ka-

nitude of object 1 shown in the inset is my = 24™M7.
A bright star of my = 23™1 considerably prevails over
the ULX. Its spectrum is blue. Object 2 turned out to
be an emission galaxy of background with the red shift
z = 0.359, and object 3 turned out to be a stellar clus-
ter younger than 6 million years. It is in the galaxy
NGC 5474.

Fig. |29| (right) demonstrates optical spectra of a re-
gion surrounding NGC 5474 X-1. From the top down
these are a young stellar cluster, a background galaxy
and an ULX with a nearby predominating star. For bet-
ter seeing the spectra of the galaxy and cluster are moved
upwards. Spectrum (1) is blue. The lines of the sur-
rounding nebula are oversubtracted in it. The spectrum
of galaxy (2) includes the emission line [O IT] 3727A, the
absorption lines of hydrogen, calcium and iron at the red
shift z = 0.359. The spectrum of young cluster (3) in-
cludes the well-known blends WR and narrow hydrogen
and forbidden lines. The lines Hel are shown by short
vertical strokes.

Distribution of optical luminosity of all ULXs, stud-
ied so far, was analyzed. If all ULXs are supercritical
accretion disks similar to SS 433, the only known super-
critical accretion disk with a black hole in our Galaxy,
then their optical luminosities must depend a lot on an
initial accretion rate at the outer edge of the accretion
disk. The higher is the accretion rate, the more matter
is ejected, the more dense and extended is the wind, the
more X-ray emission from inner parts of the channel is
converted to optical one in outer parts of the wind chan-
nel. The initial accretion rate in SS433, being about
300-500 Eddington units, permits to conclude that the
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HaJla nepepadaTbBAeTCs B OINTUYECKOE BO BHEIIHMX Ya-
CTSX BETPOBOrO KaHaJla. V3Ha9a bHBI TEMII aKKDPEIun
B SS 433, cocrasisionuii npumeprao 300-500 3aauHrTO-
HOBCKUX €JMHUI, II03BOJISICT CAeJIaTh BBLIBOJ, YTO TEMII
akkperuu y 3tux ULX, ocraBasich CBEPXKPUTHIECKUM,
B 2-5 pa3 Huxke, uyeM y SS433.

C. Aegdan, A.C. Bunoxypos, C.H. dabpuxa,
K.E. Amanun, X. Asdan, A. Axrws, O.H. Illoayxo-
ea, H. Axcaxep, A.®. Banees; MNRAS: Letters, v.
455, p. 91.

NMHTEP®PEPOMETPUYECKUE
NCCJIEJOBAHNA 3BE3/],

B 2015 r. 3aBepmrena obpaborka umuTEpdEpOMeETpU-
vecknx Habmomennit wienos OB-acconmanun Cas—Tau,
mostyaeHHbix 3a 2007-2014 rr. Obmee yumcjio 3Be3i B
83 cucremax, BXOJAIIUX B aCCOIUAIIAIO, COCTaBJsieT 134.
Bceero ¢ npumenennem narepdepoMeTpun pa3perieno Ha
3Be3abl 19 cucreM, aBe U3 KOTOPBIX HAOIIOMANCH KaK
Tpoitabie. Tpoitnas hip 8551 pamee OblLi1a M3BECTHA Kak
onuHOYHAs 3Be3/1a. B cucreme hip 25695 Ha nipemeste pas-
pemtenust 6-M resieckona (okoso 0.02) obHApYKeH Iisi-
ThIit KoMIoHeHT. B karasor WDS (Washington Double
Star Catalog, Mason et al., 2001) Brirouenst 20 cucrem
acconmanun Cas—Tau, nacuuTbiBaomux 49 KOMIIOHEHT.
Kpome Toro, cuexrpaJjibHasi IBOMNCTBEHHOCTh H3BECTHA
mias 11 cucrem (Pourbaix et al., 2014), upuuem 5 u3
HUX BXOJSIT TAKYKE B YUCJIO BU3yaIbHO-IBOHHBIX. AcTpo-
MeTpUYecKast JBOHCTBEHHOCTD 0 YCKOPEHUSIM COHOCTBEH-
HBIX JIBUJKEHWI W3BECTHA ISl JBYX <JIEHOB ACCOIUA-
mun Cas—Tau — hip 4437 u hip 22034 (Makapos n Kan-
sal, 2005). Cueks-unrepdepoMeTpUIecKn BIEPBhIe Pas3-
nmesrena mapa hip 4437. 3armennsle cucrembl hip 8704,
hip 15627, hip 24740 u hip 24836 Bxomsar B OOCmumii Ka-
Tajor nepeMeHHbix 3Be3x (Camych u ap., 2004). Kpome
Toro, hip 5566 moka3biBaeT 3aTMEHHYIO KPUBYIO OJiecKa
(Hoffeit, 1991).

B crangapraHOM pexxume poBeeHbl HAOIIOIEHHS 110~
kpbitus Jlynoit Anbuebapana (o Tau) ¢ neinbio uamepe-
HUsI yTJIOBOTO JIHAMETPA STOTO TMTAHTa CIIEKTPATHHOTO
kitacca KIII B nampapsennn, mepreHInKyISTPHOM TDAHM-
Ile JIYHHO! TIOBEPXHOCTHU. BIiepBble MUCIIOIH30BaHa KaMe-
pa Ha ocHoe [13C ¢ 3/IeKTPOHHBIM YMHOXKEHUEM CHUTHa~
sa (EMCCD) ayia Takoit 3agaqu. [lnanupyercs ucnosin-
30BaTh MOJIYYEHHBIH PE3YJBTAT B COUETAHUN C JIAHHBIMU
HADJTIO/IEHII TOKPBITHUS, BBITOJIHSIBIIAXCS B MHOTUX JIPY-
ruX 00CEPBATOPHUSIX MUPA, JJIsl TTOJIYIEHHsT BBICOKOTOY-
HBIX OIIEHOK BUIMMOTO JIMaMETPa 3BE3/Ibl U IOTEeMHEHUS
K Kparo JUCKA.

CosmectHo ¢ Kosuteramu u3 Inasnoit (ITynkoBckoit)
obcepsaropun PAH mnposesenb HabIIOAEHUS TO TPO-
rpamMMe «TeMHbIe CIIyTHUKH BU3YaJbHO-JIBOMHBIX». 3a-
Jadeil sBisiercss OOHapYKeHWe MAJIOMACCHUBHBIX CILYT-
HUKOB B CHCTEMAaX, KOTOPbIE YK€ U3BECTHBI KakK JIBOii-
Hble. Takue CIlyTHUKU MOT'YT MOBJIUSITH HA OTHOCUTEJIb-
HOE JIBUXKEHUE M3BECTHBIX Iap M IMPUBECTH K OIMIMOKAM
B OIpeJie/leHnn OpOUTAIbHBIX apaMeTpoB. B mporpam-
My clieKJI-unTepdepomerpudeckux Habsoaenuit va BTA

accretion rate in these ULXs, remaining supercritical, is
2-5 times lower than that of SS433.

S. Avdan, A.S. Vinokurov, S.N. Fabrika, K.E. At-
apin, H. Avdan, A. Akyuz, O.N. Sholukhova , N. Ak-
saker, A.F. Valeev. MNRAS: Letters, v. 455, p. 91.

INTERFEROMETRIC STUDY OF STARS

In 2015 the processing of interferometric observations
of members of the OB association Cas—Tau obtained in
2007-2014 was completed. The total number of stars
in 83 systems included in the association is 134. Al-
together, with application of interferometry, we resolved
into stars 19 systems; two of them were observed as triple
ones. The triple star hip 8551 was previously known as
a single star. A fifth element was discovered in the sys-
tem hip 25695 at the resolution limit of the 6m telescope
(about 0.02). 20 systems of the CAS-Tau association
numbering 49 components were included to the catalog
WDS (Washington Double Star Catalog, Mason et al.,
2001). Besides, the spectral duplicity is known for 11 sys-
tems (Pourbaix et al., 2014), 5 of them being among vi-
sual binaries. Astrometric duplicity from acceleration of
proper motion is known for two members of the Cas—
Tau association — hip 4437 and hip 22034 (Makarov &
Kaplan, 2005). The pair hip 4437 was first resolved by
speckle interferometry. The eclipsing systems hip 8704,
hip 15627, hip 24740 and hip 24836 are in the General
Catalog of Variable Stars (Samus et al., 2004). Besides,
hip 5566 shows an eclipsing light curve (Hoffleit, 1991).

The standard observational mode was used to ob-
serve the occultation of Aldebaran (« Tau) by the Moon
with the purpose of measuring angular diameter of this
giant of the spectral class KIII in the direction perpen-
dicular to the edge of lunar surface. A CCD camera
with electronic multiplication of signal (EMCCD) was
first used for such a task. It is planned to use the ob-
tained result in combination with data of observations
of occultation made in many other world’s observatories
to obtain high-precision estimates of visible diameter of
a star and of limb darkening.

Observations under the program “Dark satellites of
visual binaries” were carried out together with our col-
leagues from Pulkovo Astronomical Observatory of RAS.
The task is to detect low-massive satellites in systems
which are already known as binaries. Such satellites can
affect relative motion of known pairs and lead to errors in
determination of their orbit parameters. 12 stars, candi-
dates to astrometric binaries from the Pulkovo list, were
included to the program of speckle-interferometric ob-
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Puc. 30: Odno uz cnexa-uzobpasiceruds J1158+44239 (caesa) u usobpasicenue, goccmanosaernoe memodom Guc-

NEKMPAALHO20 GHAAUZA (CNPABA).

Fig. 30: One of speckle images of J1158+4239 (left) and the image reconstructed with the bispectral analysis method

(right).

ObLIN BKJIIOYEHBI 12 3Be3J] — KAH/MJIATOB B aCTPOMET-
pUYecKue JBOMHbBIE U3 IIYJIKOBCKOrO crucka. JIBoiicTBeH-
HOCTBH CcaMoOil spkoit m3 3tux 3Be3x J1158+4-4239 OnLia
HOJATBEPKIEHA (CM. DHC. . 3Be3/ia yBEpEHHO pas3pe-
aeTcsi Ha KOMIIOHEHTBI C Pa3HOCTBIO Ojiecka Am =
0.48 £0.04 u p =282 + 3mca, 8 = 75.5 + 0.5° Ha s1m0XYy
Habsonenus 7 uoHg 2015 r.

FO.K0. Baseea, /I.A. Pacmezaes, B.B. /Ivaven-
xo, A.®D. Maxcumos, E.B. Manozonoseu. VizieR
On-line Data Catalog.

CIHEKTPOCKOIIMYECKUMN
MOHUTOPHHI' 3BE3/1 BBICOKOU
CBETIMOCTU

Ha ocnoBanum HabIIOAEHUT ¢ BHICOKIM CIEKTPAJIb-
HBIM pa3pelleHueM, BBIIIOJIHEHHBIX C SIIEJIbHBIM CIIEK-
Tporpadom 6-M Teseckona, n3ydeHbl OCOOEHHOCTHU CIIEK-
Tpa ¥ MOJI CKOPOCTel B aTMocdepe u 0060J0UKe ONTHU-
geckoro kommonenta UK-ucrounuka TRAS23304+6147.
Crenan BBIBOJT 00 OTCYTCTBUY 3HAYUMBIX M3MEHEHUIA JTy-
geBoit ckopoctu V. 1m0 aTrMocdepHBIM adcopOIusaM u
O ee COBIIQJIEHUU C CHCTEMHON CKOPOCTBHIO MO PaJIno-
naHHbIM. 110 MOJIOXKEeHWI0 BpaIaTe IbHBIX JIMHUA [T0JI0-
cot (0;0) cucrempr Cana Mosiekysibl Co onpezesieHa CKo-
POCTb pAaCIIHpeHnsT 000/0UKH Vezp = 15.5kM/c. 3a-
pPerucTpupoBaH CJIOKHBIM IMUCCHOHHO-AOCOPOITMOHHDI
npoduas momocsr (0;1) 5635A cucremsr Cbana. Amna-
JI3 MHOTOKOMIIOHEHTHOTO Tpodus D-juHuit mybsera
Nal BoIsIBUI MEXK3BE3/[HBIE KOMIIOHEHTHI CO CKOPOCTSI-
v V(IS) = —61.6km/c m —13.2KM/c, a TaKKe OKO-
sozsesaupiit V(CS) = —41.0kM/c, moI0KeHIE KOTOPO-
IO COOTBETCTBYET CKOPOCTHU IO JeTaJsIM MOJEeKysbl Co.
Hajmuue B criekTpe MexK3BE3IHOIO KOMIIOHEHTa V. =
—61.6 kM /c no3Bosisier paccMaTpuBarh d = 2.5 KIIK B Ka-

servations. The duplicity of the brightest star of them,
J1158+4239, was confirmed (see Fig. . The star is
reliably resolved to components with the luminosity dif-
ference Am = 0.48 £ 0.04 and p = 282 + 3mas, 0 =
75.5 + 0.5° at the epoch of observations, 7 June 2015.

Yu.Yu. Balega, D.A. Rastegaev, V.V. Dy-
achenko, A.F. Maksimov, E.V. Malogolovets.
VizieR On-line Data Catalog.

SPECTROSCOPIC MONITORING OF
HIGH-LUMINOSITY STARS

Spectral features and velocity fields in the atmosphere
and envelope of an optical component of the IR source
IRAS23304+4-6147 were studied from high spectral reso-
lution observations with the echelle spectrograph of the
6m telescope. It was concluded that there are no sig-
nificant changes of radial velocity V,. from atmosphere
absorptions and that it coincides with the system veloc-
ity from radio data. From location of rotational lines
of the band (0;0) of the Swan system of the molecule
C5 the envelope expansion velocity was determined as
Vezp = 15.5km/s. A complicated emission-absorption
profile of the band (0;1) 5635A was registered. Analysis
of the multicomponent profile of the D lines of the dou-
blet Nal revealed interstellar components with velocities
V(IS) = —61.6km/s and —13.2km/s, and a circumstel-
lar one with V(CS) = —41.0km/s whose location corre-
sponds to velocity from features of the molecule Cy. The
presence of the interstellar component V, = —61.6km/s
in spectrum allows us considering d = 2.5kpc as a lower
estimate of distance to the star. For the first time in
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YecTBe HUYKHEH OIEHKU PacCTOsTHUS JI0 3Be3/1bl. BriepBbie
B onrudeckom criektpe IRAS23304+4-6347 obuapy:keHO
pacirernienne Tpoduiei CHIbHBIX abCOpOIit MOHU30-
pauHbIx Metasios (Y II, Ball, Lall, Sill), o6ycmioBien-
HOE HAJIMIUEM KOPOTKOBOJIHOBOI KOMIIOHEHTBI, (pOpMU-
pyloreiicss B OKoJIO3Be3HOI 0boouke. Takum obpazom,
Haiinena eme oxaa post-AGB 3Besna ¢ 060J109KOii, 060-
raIieHHoN MeTajulaMu, CAHTE3NPOBAHHBIMU HA TIPEJTBITY-
el CTaJIuu SBOJIOIUN.

B.I. Kaouxosa, B.E. Ilanuwyx, H.C. Tasoastcar-
crasn. ALet, 41 (1-2), 14 (2015).

ATJIAC CIIEKTPOB A-CBEPXTUTAHTOB

Ha ocroBe HabII07€HNII, TPOBEIEHHBIX C BBICOKUM
criekTpasbHbIM pasperernem R = 60000 ua BTA B co-
JeTaHWM C SMIebHbIM criekTporpadom HIC, meransbHO
U3YYEHBI OCOOEHHOCTU ONTHYECKUX CIEKTPOB A-CBepx-
ruraatoB 3 Pup, BD+480 1220 u o Cyg, npunajiexa-
IIUIX TPUHIIUIHAIHHO PA3IUIAIONIAMCS CTAIUAM IBOJIIO-
IAN: NEKYJISPHBII CBEPXITUIAHT C OKOJIO3BE3IHBIM JIUC-
koM, post-AGB 3Be3sia U MaCCUBHBIN CBEPXIUTAHT, CO-
OTBETCTBEHHO. VI3roToB/IeH aT/iac CIEKTPOB STUX 3BE3/I
B HHTepBaJje JIJIMH BOJH 3920-6720A. Comocrasienne
UX CIIEKTPOB IPUBOJUT K BBIBOAY O TOM, UTO OIIPEJIesIe-
HU€ YBOJIIOIOHHOTO CTATyCa CBEPXIUI'AHTOB B I'aJaKTH-
YeCKOM I10JIe — 3a/a4a HeTPUBUAJIbHAsSI, [TOCKOJIBKY OJl-
HU U T€ YKe 3HAYEHUs CIIEKTPAJILHOIO KJlacca u OJIU3KO-
r'0 KJIACCa CBETUMOCTU MOTYT MMETH 3BE3/IbI CyIIeCTBEH-
HO Pa3/IMYAIONINXCS BO3PACTOB U MacC, HAOJIIOaeMble Ha
[IPUHIATAATIBHO PASJINYAIONINXCS IBOJIONUOHHBIX CTa/ 1~
ax. OpHy u Ty Ke 006jacTh auarpamMMbl [epiimmnpyHra—
Paccesna zanumaior post-AGB 3Be31b1, 3BOJIIOIMOHUPYIO-
e ot craaun AGB K mranerapHoi TYMaHHOCTH, B MAC-
CUBHBIE CBEPXTUTAHTHI, IBOJIOINOHUPYIONINE OT TJIABHON
IIOCJIE/TOBATEIFHOCTH K CTAINA KPACHOTO CBEPXIUTAHTA.

B.I. Kaouxosa, E.I. Cend3ukrac, E.JI. enuos.
Ast.Bull., 70 (1), 99 (2015).

Ha KAK MTH/INMKATOP ITPUCYTCTBUA
OBOJIOYKN

IIo 55 crieKTpaM BBICOKOTO CIEKTPAJILHOTO pa3perie-
Hus, noaydeHabiM B 1994-2010 rT. mpenMyInecTBeHHO ¢
sriesibHbIME crieKTporpadamu BTA | usyueno noseenue
JsiyaeBbix ckopocrei y riedensl o U Mi (Ionspuas). Ha-
qnuaasg ¢ 1999 r., oOHApyKEH pPOCT pPa3IMIuil JIydeBOi
ckopoctu 10 Ho n muamaM metasmoB. TakuM obpa3om,
MOXKHO CJIeJIaTh BBIBOJL O TOM, 4To llosisipHas 3Be3na —
mepBasi Kjaccudeckas redensia, y KOTopoil obHapyxKe-
Ha OKOJIO3BE3/[Hasl 000s104Ka. Pazmyane JydeBbIX CKOPO-
cTell HAPACTAJIO 110 Mepe YCUJIEHUsT aCUMMeTpun Tpodu-
g Ha, 910 MOXKeT OBITH 00YCIOBJIEHO POCTOM AKTUBHO-
ctu obosioukn. Makcumym 3Toro 3hdeKTa HaAbTIOTAICT
B 2003 r., mmocsie Yero pasyindus IMONLIA Ha, YOBLIb.

H.A. Veenro, A.C. Mupownuvenrxo, B.I. Kaouko-
ea, H.C. Tasonstcarckas. lanl.arXiv.org, 1510.02169
(2015).
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the optical spectrum of TRAS23304+6347 we detected
the splitting of profiles of strong absorptions of ionized
metals (YII, Ball, Lall, SiII) caused by presence of a
short-wave component forming in the circumstellar en-
velope. Thus, we found another post-AGB star with the
envelope enriched in metals synthesized in the previous
evolution stage.

V.G. Klochkova, V.E. Panchuk, N.S. Tavolzhan-
skaya. AlLet, 41 (1-2), 14 (2015).

ATLAS OF SPECTRA OF A SUPERGIANTS

On basis of BTA observations with high spectral res-
olution R = 60000 in combination with the echelle spec-
trograph NES, we studied in detail the features of op-
tical spectra of the A supergiants 3 Pup, BD+480 1220
and a Cyg belonging to principally different evolution
stages: a peculiar supergiant with a circumstellar disk,
a post-AGB star and a massive supergiant respectively.
An atlas of spectra of these stars within the wavelength
interval 3920-6720A was compiled. Comparison of these
spectra leads to the conclusion that determination of
evolution state of supergiants in the galactic field is a
nontrivial task since stars considerably differing in age
and mass and observed at principally different evolution
stages can have identical spectral classes and close lumi-
nosities. Post-AGB stars evolving from the AGB stage
to a planetary nebula and massive supergiants evolving
from the main sequence to the red supergiant stage are
in a single region of the Hertzsprung—Russell diagram.

V.G. Klochkova, E.G. Sendzikas, E.L. Chentsov.
Ast.Bull., 70 (1), 99 (2015).

Ha AS AN INDICATOR OF ENVELOPE

The behavior of radial velocities of the cepheid vari-
able star & UMi (the Polar star) was studied from 55
high resolution spectra obtained in 1994-2010 mainly
with the BTA echelle spectrographs. Starting from 1999
the rise in the difference between radial velocities from Ha
and metal lines was detected. Thus, it can be concluded
that the Polar star is the first classical cepheid with a
detected circumstellar envelope. The difference between
radial velocities was increasing as the Ha profile asym-
metry was becoming stronger, which can be caused by
the rise of envelope activity. The maximum of the effect
was observed in 2003; after that the difference decreased.

I.A. Usenko, A.S. Miroshnichenko, V.G. Klochkova,
N.S. Tavolzhanskaya. lanl.arXiv.org, 1510.02169
(2015).
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CIIEKTPOCKOIIMYECKOE U3YYEHUE
TPEX IIE®ENI

Ha 6-M Testeckorie moJrydeHbl CIEKTPBI JJIsT TPEX Ma-
JIOAMILTUTYIHBIX Tieden)i ¢ BBHICOKMM 3HAYEHUEM I103U-
TUBHOTO Npupanienus mepuoja: SZ Cas uz ckonsienus yh
Per, BY Cas, u xiaccuueckoit RU Sct (Trump 35). JIu-
HUU TIOTJIONIEHNsT HEUTPAJIHHBIX ATOMOB ¥ HOHOB METAJI-
JIOB C PA3HBbIMU 3HAYEHUSIMU IMMOTEHIMAJIOB BO30YXKe-
HUsI HUYKHETrO YPOBHSI MOKA3BIBAIOT PAa3JIMYHBIE CTele-
HU acuMMeTpun. AHajau3 BEKOBBIX U3MeHeHui 3¢ dek-
TUBHON TeMIEpaTypPhl, OMPEIEJEHHBIX 110 (hOTOMETpUYE-
CKUM KOJIOP-UHJEKCAM U CIIEKTPAM 32 MoCIe Hre 55 Jier,
BbIsiBUII tepuomaeckue duaykryarnun B 200 K myis SZ Cas
u BY Cas u 500K g RU Sct. ¥V stux Tpex mede-
U] IPETIOJIAraeTCsd HaJIuIne OKOJIO3BE3IHBIX 000I0YEK.
[TostyveHHBI XUMUYIECKUN COCTAB (,ae(bHuI/IT yrjiepozua,
n30BITOK a30Ta, OJIM3KOe K COTHETHOMY COJIEPXKAHNE KUC-
JIOPOJia, M30BITOK HATPUS U COJTHEUHBIE COIEPYKAHMST Mar-
HUS U aJIOMUHUS) [O3BOJISIET CJI€JIaTh BBIBOJ, O TOM, UTO
9TU MYJIBCUPYIOIINE YKEJIThIE CBEPXTUTAHTBI IPOIILIH CTa-
JIMIO «IEPBOro nepemMeruBanust». ColepyKanust 3JIeMeH-
TOB rpymnibl Fe, a-3/1eMEHTOB, 9JIEMEHTOB T~ U S- IIPOIEC-
ca OJIM3KU K COJTHEUHBIM.

nA. Yeenwxo, B.I. Kaouxosa. AlLet, 41 (7), 351
(2015).

POJIb MATHHUTHOTI'O IIOJI<A B
OOPMUPOBAHUN HEOJHOPOJHOCTEU
B ATMOC®EPAX 3BE3/]

Ha OcnoBrOM 3Be31HOM crieKTporpade 6-m Tesecko-
ma B 2015 1. mosry4veno okosio 800 CIIEKTPOB C 3eeMaHOB-
CKUM aHaJIU3aTOPOM IUPKYJISAPHON noJisipusanuu. OOHa-
pykero 12 HOBBIX MarHuTHBIX 3Be3n. OiHa W3 HUX —
HD34736 — umeer yHuUKaJIbHBIE TApaMeTphl. ¥ Hee 00-
HapY2KEHO OYEeHb CIJILHOE MATHUTHOE II0JIE, IIPOIOJIbHBIN
KOMIIOHEHT KOTOpOoro mensiercst or —Hklc mo +5klc ¢
nepuogoMm 1.29 cyrok. TakxKke HaiijileHa JiBoitHas 3Be3a
¢ OpOUTAJIBHBIM ITEPUOJIOM 83 CYTOK C OY€Hb BBITSIHY-
Toii opburoit (akcrenTpucurer 6osiee 0.9). B nepuacrpe
CILyTHUK OY€Hb OJin3KO (110 NPUMEPHOI OIEHKE HA pac-
crosinve B 5 pajuycoB CoslHIA) MOAXOAUT K IJIABHONW —
MarHUTHOM — 3BE3/I¢ U MOZKeT OKa3bIBaTbhb BJIMAHHNE Ha
ee armocdepy. Heobxoqum crieKTpaJsibHbI 1 MArHATHBIIA
MOHHUTOPWHT B (pa3e mepuacTpa JIjisi IOUCKOB TAKOT'O BJIM-
auunsi. [lepuos Bpalenus TyIaBHOM 3B€3bI U OPOUTAB-
HBI TEPUOBI HE COBIAJIAIOT. DTO YHUKAJIBHBINA CJIydail,
TaK KaK JIOCTATOYHO OJIM3KHE Hapbl, B KOTOPBIX MMeEeT-
Csl MAarHuTHAas 3Be3J1a, CHHXPOHW30BAHbBI: IEPUOIbI Bpa-
meHnst 1 0OpaIleHusi COBIAIA0T. Bo3aMoKHO, 0OHADY 2Ke-
Ha OY€Hb MOJIOJ[asl CUCTEMa, KOTOpas HeJIaBHO 00pa30Ba-
JIaCh ¥ OPOUTBHI HE YCIIeJ CHHXPOHU3UPOBATHCS.

hu.u. Pomarox, /.0. Kydpsasues, E.A. Cemenr-
ko, U.A. SIxynun. ASP Conf. Ser., 494, 51 (2015).
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SPECTROSCOPIC STUDY OF THREE
CEPHEIDS

Spectra of three low-amplitude cepheids with a large
positive increase of period — SZ Cas from the cluster xh
Per, BY Cas, and the classical RU Sct (Trump 35) —
were obtained with the 6m telescope. Absorption lines
of neutral metals and metal ions with different values of
the low-level excitation potential show different degrees
of asymmetry. Analysis of secular variations of effective
temperature determined from photometric color indexes
and spectra of recent 55 years revealed periodic fluctu-
ations of 200K for SZ Cas and BY Cas and 500K for
RU Sct. It is supposed that these three cepheids have
circumstellar envelopes. The obtained chemical compo-
sition (deficit of carbon, excess of nitrogen, the oxygen
content close to the solar one, the presence of sodium and
solar content of magnesium and aluminum) permit us
concluding that these pulsing yellow supergiants passed
the stage of “the first mixing”. The content of iron-group
elements, a-elements, the elements of r- and s-processes
is close to the solar one.

I.A. Usenko, V.G. Klochkova.
(2015).

ALet, 41 (7), 351

THE ROLE OF MAGNETIC FIELD IN
FORMATION OF NONUNIFORMITIES IN
STELLAR ATMOSPHERES

In 2015 the Main Stellar Spectrograph of the 6m
telescope was used to get about 800 spectra with Zee-
man analyzer of circular polarization. Twelve new mag-
netic stars were discovered. One of them, HD34736, has
unique parameters. It showed a very strong magnetic
field whose longitudinal component changes from —5 kGs
to +5kGs with a period of 1.29 days. Also a binary star
with the orbit period 83 days and a very elongated or-
bit (the eccentricity more than 0.9) was found. In the
periastron the satellite approaches the main (magnetic)
star very closely (by an approximate estimation, to a
distance of 5 solar radii) and can affect its atmosphere.
To find this influence the spectral and magnetic moni-
toring in the periastron phase is necessary. The rotation
period of the main star does not coincide with the orbit
period. This is a unique case because rather close pairs
containing a magnetic star are synchronized: the orbit
and rotation periods coincide. Probably, we discovered
a very young system which formed recently and the time
was not enough for synchronization of periods.

I.I. Romanyuk, D.O. Kudryavtsev, E.A. Se-
menko, I1.A. Yakunin. ASP Conf. Ser., 494, 51
(2015).
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TOYHBIE NSMEPEHUN A MATHUTHBIX
ITOJIEN

W3Mmepennsi MarHUTHOTO MOJsI Yy O€TOTo Kap/nKa
40EriB wma BTA 6bLIn 1poOBejieHBI C PEKOPIHONW TOY-
HOCTBIO, OIMOKa m3MepeHuii He npesbimaer 85 c. DTo
HanboJiee TOYHBIE U3MEPEHNsT MATHUTHBIX IOJIel OesTbix
KapJINKOB, BBIMIOJIHEHHBIX KOrma-mbo panee. HaitmenHo,
9TO BEPXHUH MpeJies BeJIMINHBI MAIHUTHOTO [TOJIsT 3TOTO
oobekTa He npesbimaer 250 I'c. Takum obpasom, ruro-
TEe3a 0 TOM, 4TO Bce Hejible Kap/IMKU MMEIT MArHUTHBIE
1oJis1, HO cyiabble (Ha ypoBHE eauHul] KI'¢C) onpoBepraer-
cl.

I.I. Baassun, /I.P. I'adeavwun, E.A. Cemenxo.
AEA, 580 (A20), 8 (2015).

HOBBIE ®OTOMETPNUYECKUE
HABJIIOJEHU A ITOJIAPA

DoTOMETPUYECKE U CIEKTPAJIbHBIE HCCIIEI0BAHUS
zarmennoro nosspa CRTS CSS081231 J071126+440405
MTOKA3aJI1, IYTO O0BEKT MMeeT ITybOKoe KPaTKOBPEMEH-
HOE 3aTMeHne, 00J1a/[aeT CHIIbHOM IepeMEHHOCTBIO OJ1ec-
Ka Ha OPOUTAJBHONI M JIOJTOBPEMEHHON IKaje BpeMe-
uu. Habsrogarorest BBICOKTE, TPOMEXKYTOUHBIE U HU3KHE
COCTOSTHSI, COITPOBOXKIAIONTNECH M3MeHeHrneM (hOpPMBbI U
aMILIATY/IbI KpuBbIX OJtecka. Hosbie poToMerputueckme
HAOJIIO/IEHNs TTO3BOJIUJIA YTOYHUTH OPOUTAIBHBIN TIepu-
on cucrembr P, = 0.708137715. JlomiepoBcKue KapTh
(cm. puc. MOKa3aJId CMelreHne obsact pOpMHUPO-
BaHUs SMUCCHOHHBIX JUHUN BIIOJIb CTPYH aKKPEIUPYIO-
IIero BelmecTBa OymKe K OesoMy Kapauwky. V3mepena
JUIATETBHOCTD 3aTMEHHS CHCTEMBI U HAJIOXKEHBI OI'DAHU-
YeHUsl Ha YroJI HaKJIOHa CHCTeMBI 78.7° < i < 79.3°.
JLJ1st HAXOXK [IEHNST AMILIUTY/IbI JIy 9€BBIX CKOPOCTEH Kpac-
Horo kKapsnka (404 £ 11 KM/ ¢) HCHO/IB30BAIICH MOJIEIIb-
Hble CIEeKTPBI 3 dPeKToB nepensnaydenus. [lomyaennast
aMIJTUTY/Ia JIy4eBOM CKOPOCTH IPUMEHSJIACh JJIs Ha-
X0KIeHusT 6a30BBIX mapaMeTpoB cucteMbl My = 0.86 +
0.08 M), Ma = 0.18 £0.02M¢), ¢ = 0.21 £0.01, RLy =
0.20 £ 0.03R), A = 0.8 £0.03R. B crnekrpax ob6bex-
Ta GBI 0OHAPY’KEHbI IUKJIOTPOHHBIE FapMOHUKH. Cpas-
HEHUE UX C MOJEJIbHBIMU CIEKTPAMHU IIO3BOJIUJIO OIIpe-
JIeJINTH TIapaMeTPhl aKKPEIMOHHOM KOJIOHHBI: B = 31—
34MTIc, T, = 10-12x3B, § = 80-90° u A = 10°. Ilo-
Ka3aHo, UTO Jlayke IIPU He3HAUMMbBIX U3MEHEHUsIX Ojiecka
CUCTEMBI TPOUCXOIUT KAPAUHAJIBHAS IEPECTPONKa 0bJra-
creit GOpPMUPOBAHUS CIEKTPATBHBIX JTHHUI.

H.B. Bopucos, M.M. I'abdees u dp. Ast.Bull., 71
(1), 101 (2016).

MOHUTOPUHI OIITUYECKUX
TPAH3MEHTOB C HEJIBIO IIONCKA
KAHINJATOB B IIOJIAAPBI

IIpomomkenst poToMerputdeckne HaOIIOACHUS ONTHU-
YEeCKUX TPAH3UEHTOB C IeJIbI0 IIOMCKA KaHIUIATOB B
[OJIAPbI. BBINOJIHEHBI HADJIIONEHUST JIBYX OITHIECKUX

ACCURATE MEASUREMENTS OF
MAGNETIC FIELDS

Magnetic field of the white dwarf 40 Eri B was mea-
sured at BTA with the record precision. The measure-
ment error does not exceed 85 Gs. These are the most
accurate measurements of magnetic field of white dwarfs
ever made. It was found that the upper limit of magnetic
field of the object does not exceed 250 Gs. Thus, the hy-
pothesis that all white dwarfs have weak (at a level of
units of kGs) magnetic field was refuted.

G.G. Valyavin, D.R. Gadelshin, E.A. Semenko.
AEA, 580 (A20), 8 (2015).

NEW PHOTOMETRIC OBSERVATIONS OF
THE POLAR

Photometric and spectral study of the eclipsing po-
lar CRTS CSS081231 J071126+440405 has shown that
the object has a deep short eclipse and strong brightness
variability at orbit and long-time scale. High, intermedi-
ate and low states accompanied by changes in the shape
and amplitude of light curves were observed. New pho-
tometric observations allowed us specifying the system
orbital period P, = 0.708137715. The Doppler maps
(see Fig. showed a shift of the region where emis-
sion lines form along a jet of matter accreting to the
white dwarf. The system eclipse duration was measured
and the system inclination limits were determined as
78.7° < i < 79.3°. To find the radial-velocity amplitude
of the red dwarf (404411 km/s) the model spectra of ree-
mission effects were used. The obtained radial-velocity
amplitude was used to determine the basic system pa-
rameters: M; = 0.86 £ 0.08Mg, My = 0.18 £0.02M),
g =0.21+0.01, RLy = 0.20+0.03R), A = 0.8+0.03R.
Cyclotron harmonics were detected in the object spec-
trum. Their comparison with the model spectra allowed
us determining the parameters of the accretion column:
B = 31-34MGs, T, = 10-12keV, 6 = 80-90° and A =
10%. It was shown that even with nonsignificant changes
of the system brightness the region of forming spectral
lines undergoes cardinal transformation.

N.V. Borisov, M.M. Gabdeev et al. Ast.Bull., 71
(1), 101 (2016).

THE MONITORING OF OPTICAL
TRANSIENTS WITH THE AIM OF
SEARCHING FOR CANDIDATES TO
POLARS

Photometric observations with the aim of search-
ing for candidates to polars were continued. Two opti-
cal transients, IPHAS J052832.69+283837.6 and 1RXS
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Fig. 81: Doppler maps built from the lines Ha and HB (left), Hel 5876 and Hell 4686 (right). The data were
obtained on the 20" (left column) and 21th (right column) of Septermber, 2015.

tpansuenTos: [IPHAS J052832.69+283837.6 m 1RXS
J073346.0+261933. Ob6a o6beKTa OKA3BIBAIOT IT€PEMEH-
HOCTDH OJteCKa ¢ OPOUTAIBLHBIM MIEPUOIOM C aAMILIATY/IOMN,
6im3koit Kk 1™, W Ha JIOJTOBPEMEHHON INKaJje BpeMme-
HU C aMILinTynoi, 6auskoit k 0™5. ¥V obbekra IPHAS
J052832.69+4-283837.6 Takxke MeHsieTcs (opMa KPHUBOI
Ostecka u mBeT. JlosroBpemMeHtbie HAOIIOIEHNST TTO3BOJIH-
JIN OIPEJIESIUTh OPOUTAJIBHBIN TIEPUO/] TEPBOIl CHCTEMbI
U yTOYHUTH OPOUTAJIBHBIN IIEPUOJ] BTOPOI, OHU OKa3a-
schk paBHbl P, = 0.055592(4) u P,., = 0.139095(2)
CYTOK COOTBETCTBEHHO. AHaan3 GhOTOMETPUIECKUX JIAH-
HBIX TIOATBEPXKJIAET, YTO JAHHBIE CUCTEMbI MOTYT OBITH
MTOJISTPAMU.

M.M. Ta6dees. Ast.Bull., 70 (4), 460 (2015).

N3YYEHUE ITAPAMETPOB
TAMMA-BCIIJIECKOB

3aBepleH CTAaTUCTUYECKH aHAJN3 CBOMCTB BHIOOD-
K u3 H4 ramMma-BCIUIECKOB C HM3MEDPEHHBIMU KPaCHBI-
MU CMEIIECHUSIMUA, YbU ONTUIECKNE KPUBbIE OJIECKA MMe-
IOT MAKCUMYMBI. VI3ydyeHne mapHbIX KOPPESIIIil MEXK Ty
rmapaMerpaMu TaMMa-BCILIECKOB B HaOJIIOaeMOil u cob-
CTBEHHOH CHCTEME OTYeTaX MO3BOJIUJIO BBIAETUTD CTATH-
CTUYECKU 3HAYMMBIE CJIydad, B KOTOPBIX K03bduUImeHT
KoppeJianuu npesbimaer 50% npu ypoBHE 3HAYUMOCTH
ne Gosee 1%; ycraHOBUTL CBOGOAHYIO OT 3(PEeKTOB Ce-
JIEKITUU KOPPEJISINI0 MEXKJYy MAKCHMAJIBHON CBETHMO-
CTBIO B CTaHIApTHON R-mojioce m KpacHBIM CMeEIeHM-
€M, CBHJIETE/IbCTBYIONLYIO, HO-BUIUMOMY, O KOCMOJIOTU-
YeCKOM IBOJTIOINN MEXK3BE3/IHOMN CpeIbl B 00JIACTIAX POXK-
JICHUsI TaMMa-BCIIJIECKOB. YJIAJIOCh MMOKA3aTh, YTO CBA3b
MEXKJTy MAKCUMAJIbHON CBETUMOCTBIO U BPEMEHEM JIOCTH-
JKEHUsI MAKCHUMyMa OINTHUYECKOW KpUBOi OJrecka Xapak-

J073346.0+261933, were observed. Both objects show
luminosity variability of the amplitude close to 1™ with
the orbital period and the amplitude close to 0™5 on
the long-time scale. The light curve shape and color
of TIPHAS J052832.69+283837.6 have been also chang-
ing. Long-term observations allowed us determining the
orbital period of the first system and specifying the or-
bital period of the second one. They turned out to be
P,» = 0.055592(4) and P,,, = 0.139095(2) days respec-
tively. Analysis of photometric data confirms that these
systems can be polars.

M.M. Gabdeev. Ast.Bull., 70 (4), 460 (2015).

THE STUDY OF GAMMA-RAY BURST
PARAMETERS

We completed statistical analysis of properties of a
sample of 54 gamma-ray bursts with measured red shifts
whose optical light curves have maximums. The study
of pair correlations between parameters of gamma-ray
bursts in observed and intrinsic frames of reference has
allowed us to select statistically significant cases in which
the correlation coefficient exceeds 50% at the significance
level not more than 1% and to establish a correlation
free of selection effects between the maximum luminosity
in the standard R band and red shift, which is suppos-
edly indicative of cosmological evolution of interstellar
medium in regions where gamma-ray bursts are born.
We succeeded in showing that the relation between the
maximum luminosity and the time of achieving maxi-
mum in optical light curve is typical only for early optical
sources. We made a hypothesis about relation between
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TEepPHA TOJILKO JIJIsl PAHHUX ONTHYECKIUX UCTOYHUKOB. AB-
TOpPaAMU BBIJBUHYTA TUIOTE3a O HAJUYIUU CBI3U MEXKTy
3 PEKTUBHOCTHIO TPEOOPA3OBAHNST MEXaHUIECKOM dHEP-
I'UU PEJIITUBUCTCKON CTPYU B ONTUYECKOE W3JIyUeHUe U
ee pacTBOPOM, 0DECIIeUnBaIONIEH CXOJCTBO KOPPEJIAIuil
ONTUYIECKON CBETMMOCTA W TaMMa-SHEPIUU JJIs UCTOY-
HUKOB Pa3HON JIOKAJU3AINNA B CTPYe.

I''M. Beckun, C.B. Kapnos, I'A. Ozanecan, I. I'pe-
xo. Ast.Bull, 70 (4), 400 (2015).

COJIHEYHAZ4 CUCTEMA

HEPBBIE ITIOJITPUMETPUYECKUE
NCCJEJOBAHUSA JAJTEKIX KOMET
C/2010 S1 (LINEAR) 1 C/2010 R1 (LINEAR)
HA 6-M TEJIECKOIIE

Ha ceropmsimanit g1enb numMeercss 04eHb MaJio HHMOp-
MaIuy 0 KoMeTax, aKTUBHBIX 3a opouToit FOmmrepa. I1bi-
JIEBBIE XBOCTBI M KOMBI TAKMX KOMET HAOJIOJAIOTCS Ha
Gonpumx paccrosuuax or Comnna (6osbire 5a.e.), riae
cyOJIMMAITH BOIAHOIO JIbJIa He3HAYUTEIbHA. B ¢BOIO 0te-
peip, cybiauMmanus mnpuMeceit 6osiee JIETYIUX BEIECTB
(CO, CO2 u T.4.) TakKe He MOXKET O0GECIeYUTH TEMII
UCTEYEHUsI Ta3a, TPeOyeMblil 1iist (hOPMUPOBAHUS TIPOTSI-
JKEHHBIX XBOCTOB M KOM OT/IAJIEHHBIX KOMET.

IIpenpiayme Habmonenns va BTA nmokasamu, daro y
HEKOTOPBIX U3 ITUX KOMET UMEIOTCS IIPOTAKEHHbBIE XBO-
CTBI, BHEIIHE HE TOXOYKUe Ha XBOCTHI KOMET, (hOpMUPY-
IOMTHecsT Ha OJIM3KUX TeJTHMONEHTPUYECKUX PACCTOSTHUSX.
[Ipu sTOM B ONTHYECKHX CHEKTPAX OOJBIIIMHCTBA TUX
KOMET OTCYTCTBYIOT KaKue-u00 MOJIEKYJISIPHbIE IMHC-
cun. MojenmpoBanne JUHAMUYIECKHX CBOMCTB YACTHIL,
GbOPMUPYIOITNX XBOCTHI JAJIEKUX KOMET, CBUJIETEIBCTBY-
€T, YTO 9TU YACTHUIBI UMEIOT JIOBOJBHO 3HAUUTEJHHBIE
pasmepbl (10 1MM) 1 HU3KYIO mioTHOCTL (~ 1r/cm?).
[IpeamomoXuTeabHO 9TO MOTYT OBITH HE MOABEPIIIIHECS
TEIIOBOI 06PabOTKE JIeISTHBIE YACTHUIIHI C TYTOIIJIABKIME
BKPAIIJIEHUSMU.

Hauwnnast ¢ 2011 1. zHa 6-M TesIecKoIe MpOBOISTCS IO~
JIIPUMETPUIECKUE HCCIIEIOBAHUST OTIAJICHHBIX KOMET C
ITOMOIILI0 MHOTOpexKuMHOTO criekTporpada SCORPIO-
2. BriepBble BBIIIOJIHEHO M3MepEHUE JIMHEHHON I0JIsIPH-
3AIMH PACCESTHHOTO U3JIyIEHUST IBYX OTTAJECHHBIX KOMET
C/2010 S1 (LINEAR) u C/2010 R1 (LINEAR) Ha re-
JIMONIEHTpUYIeCcKnX paccrogausax 5.9-7.0a.e. Ilokazamo,
YTO CTEIEHDb JMHEHHON MOIAPU3AIIN 3HAUUTEIHHO BbI-
me, geM TunUIHas BesmanHa (~ 1.5%) mas komer, ma-
6JII0TAEMBIX HA TETHOIEHTPHIECKOM DPACCTOSHUN MEHEe
3a.e. Kaprs! pacnpe/iesieHus BeJTUIUHBI JIMHERHO 1105~
pusanuy (B NPOEKIUHA HA IJIIOCKOCTh PACCESTHNSI) U3y IeH-
HBIX Ha 6-M TejecKolle KOMEeT IIOKa3aHbl Ha puc. 32.

PesynbraThl 4ncIeHHOTO MOJIEINPOBAHIS N3MEHEHUS
BEJIMYUHBI JINHEHHOH monspusanun komersl C/2010 S1
(LINEAR) ¢ da30BbIM yrjoM [IO3BOJHIN OLUDPEIETUTDH
pa3Mep M IOKA3aTeIb HPEJOMJIEHNS JACTHI[, Ha KOTO-
PBIX TPEAITOJIO2KUTEJIbHO IIPOUCXOIUT PpacCesdHne COJTHEeI-
HOrO cBeTa B KoMme Komerwl. g xomernt C/2010 S1

efficiency of transformation of mechanical energy of the
relativistic jet to optical emission and its opening pro-
viding the similarity of correlations of optical luminosity
and gamma-ray energy for sources of different localiza-
tion in the jet.

G.M. Beskin, S.V. Karpov, G.A. Oganesyan,
G. Greko. Ast.Bull, 70 (4), 400 (2015).

THE SOLAR SYSTEM

THE FIRST POLARIMETRIC STUDIES OF
THE DISTANT COMETS C/2010 S1
(LINEAR) AND C/2010 R1 (LINEAR) WITH
THE 6-METER TELESCOPE

Very little is known currently about active comets
beyond the Jupiter’s orbit. Dust tails and comas of
such comets are observed at large distances from the
Sun (more than 5a.u.) where the sublimation of water
ice is insignificant. In its turn the sublimation of ad-
mixtures of more volatile matters (CO, COa, etc.) also
cannot provide the gas outflow rate necessary for forming
extended tails and comas of distant comets.

Previous BTA observations showed that some of these
comets have extended tails which are not similar to comet
tails forming at close heliocentric distances. In opti-
cal spectra of the majority of these comets there are no
molecular emissions. The modeling of dynamical prop-
erties of particles forming tails of distant comets tes-
tifies that these particles have rather large size (up to
1mm) and low density (~ 1g/cm?). It is supposed that
these can be ice particles with high-melting impregna-
tions which did not undergo heat treatment.

The multi-mode spectrograph SCORPIO-2 of the
6m telescope was used for polarimetric study of distant
comets from 2011. The linear polarization of scattered
emission of two distant comets C/2010 S1 (LINEAR)
and C/2010 R1 (LINEAR) at heliocentric distances 5.9—
7.0 a.u. was first measured. It was shown that the degree
of linear polarization is much higher than what is typical
(~ 1.5%) for comets observed at a heliocentric distance
less than 3a.u. Maps of the distribution of linear po-
larization (projected onto the scattering plane) for the
comets studied at the 6m telescope are shown in Fig. 32.

Results of numerical simulation of a relation between
the linear polarization of the comet C/2010 S1 (LIN-
EAR) and its phase angle allowed us determining the
size and refractive index of particles at which the scat-
tering of solar light supposedly occurs. For the comet
C/2010 S1 (LINEAR) the dust can be presented as ag-
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