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ARTRSO Y1l STELLAR PHYSICS
JIi1vdtuvrprurRit{d B 3m R st d¢uvy 3 DETECTING BINARY AND MULTIPLE
1Jrrr13m srRuevf o [ 41 RU" STELLAR SYSTEMS WITH MAGNET IC
s{I1T{1r1vdfR COMPONENTS

mddadyud M¢d fiSCkdzvwtcd@PLiojL Chemically peculiar stars (CP stars) distinguishec
9T Hjdzwe h dj Mmw dftsizlz O dizdipg@iddg! abnormal reinforcementor weakening of lines of
sMdzOB dzj dzd ¢ dzd ed{23ddzii ME S tc  some chemical elements in their spectra are &
MY 4 ¢ IstcffBOwlszy f tod d3j tedstds IsSB  15% of the total amount of the main sequence (
Codzd Wy M@ C IstcOdz! dzp - J&ARO® t  stars of the spectral classes A and B.

f csfdzj H ctofPdsq ddl fzh p s2 dzr = M d Binary systems can contain all types of chemic
o Mlu®js! Mwdemj ~nddB3dyd MSd peculiar starsAm and HgMn stars are mainly foun
Amd HION L9 jJLHT o ) lais jo3 O BisEfi  in shortperiod pairs(P < 10%), and the percentage
CoteslsS s jtodsh d yui<m®)dn §@% binaries among them is close to normal.
Hots2dzr = Mt H( dr BddL B¢ Magnetic Ap and Bp stars are slow rotators, and
dtc d-LdjoL HT weogdzwe Isfpw  d3j Hd& commonly supposed that the portion of binal
fteddzwIss MmydlsOols: |, Ylsts H$3 among them is-3 times lower than that for ordina
cOLO,dzdpids B BT ydgr = Lo jt stars.
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Fig. 30. The filter 800/100magesof 1 triple and 5 binary systems reconstructed by the bispectral sisahethod
All binary stars are resolved to separate components for the first time. The brightness difference between
(brighter) star and its satellite is shown for each system (subsystem).

[BdzOtelzy jdzdd d dMmMmdzj Hs9 Odac Detection and study of magnetic binary CP star
LOjLHOY dats H dzw f s ded fi3®Otelag, important for understanding both the origin ¢
otsded C detso j dedw 3@ 6 tzgf tsdz® N f 51 evolution of stellar magnetic fields and origin
d Hdzv f tesdmadsyeH jddzdtWie Qilsodig 2= binary and mulfile stars.
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BTA allows us observing satellites of magnetic s
at a distance of up to 200 pc within the ang
distances fronD.02nj 2njg whi ch cor
orbital period range from tens to hundreds of year:
For the purpose of improving relagily poor statistic:
of multiplicity of magnetic CP stars a sample of !
objects was compiled from the catalog of magn
stars. For 322 stars of them only the longitud
component of the Be field is known, and for
objects the surface field was mes=si The
overwhelming majority of the sample stars is brigl
than 10™ 11". The objects are distributed uniform
over the celestial sphere thought a fifth part of tt
are members of open clusters of different ages.
BTA/speckle observations were cadi out with
interference filters of the central wavelengths 550
800 nm, which allow us detecting faint satellites
the longwave part of the visible spectra whe
difference between brightness of components mu:
lower. Observations with high angul resolutior
(R=0.0022")esulted in detection of 28 new binar
and 2 triple stars (Fig0).
Altogether 63 objects were resolved into sepa
components: 58 binary and 5 triple syste
According to preliminary data, the portion of speel
interferanetric binary stars in our sample is 2&
This is a slightly higher than the standard por
(20%) of spectrallybinary magnetic stars and this
considerably lower than the commonly accef
occurrence of binaries in nanagnetic Am (60%
and mercurymanganesg(40%) stars. As a rule, tt
brightness of a satellite turns out to & £" lower
than that of the main star, i.e. it can be attribute
yellow or red dwarfs. From this it follows that me
of main components are approximately3 2times
higher ttan mass of their satellites.
Yu.Yu.Balega, D.A.Rastegaev,
A.F. Maksimov, E.V.Malogolovets

V.\Diachenko,

RADIAL VELOCITIES OF COMP ONENTS OF
THE YOUNG MASSIVE BINARY SYSTEM
d10ri C

We succeeded in resolving absorption lines
spectrum of both components of the young mas
bi nar y 10si € 406Vp ¢ B0V, the summan
mass44.0N 7 M@ by data obtained with differel
telescopedrom November 2005 to February 20:
Radial velocities of both components were f
measured with BTA. The orbital motion of t
secondary component was traced by faint absor|
lines CII, NI, NI, Oll, Silll, which are broadene
by fast rotation of e star. The silicon absorptit
lines are more suitable for determination of ra
velocities in comparison with other lines. From
radial velocity curve we measured the velocity of
center of s y s tke/sandntaes sermi
amplitudes K=150N 2 knfl's K2=43.0N 3 kn@'s
According halfamplitudes and the sum of masdes
masses of components of the binary system
determined: 3060 and  1IM4.. DuB 5o
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considerable dispersion of measurement of re
velocities caused by occasiorgtift of lines of the
main star and faint absorption of the seconc
component, we did not manage to build orbit
combining spectral anidterferometricdata.

New spectroscopy with a resolution of 30000 and
ratio SN >200 fulfiled during the pasge of
periastron in the second half of 2013 and kheg
baseline interferometrywill allow us making the
system parameters much more precise.
Yu.Yu.Balega, D.A.Rastegaev, V.\Diachenko,
A.F. Maksimov, E.V.Malogolovets

DETECTION OF SUBSECOND SPIKES IN A
HUGE OPTICAL FLARE OF UV Ceti

In the BTA/MANIA monitoring of the flare star U
Ceti during its huge flare on Decemb28, 2008
about ten subsecond spikes were detecsadshori
events were observed for the first time at
maximum of a flare, when its brightness preve
from registering spikes. The events are trian
shaped with the duration of front and back ec
about0.3-0.6 sec and amplitudes achieving-28%
of the total amplitude of the flare (Figl).
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Fig. 31 Thin structure of a huge flare of UV Ceti on December 28, 2008.
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The flares can be induced by two mechanisms w
operate in corona magnetic loops remaining du
evolution of a huge flare (which is a ne
phenomenon by itself).

In particular, they can arise as a result of synchrc
emission of electrons accelerated to ganfataors of
several hundreds in magnetic fields with the induc
about 1 kGs. In this case the indaixthe powetlaw
energy spectrum must be not more than 2.5.

On the other hand, theeceleration emissiorof
electrons in the base of corona loops also can hay
character of short flares. In this case the indexe
powerlaw spectra must exceed 3 toopide so smal
duration of events.

Though in a number of papers it was shown

spectra of electrons can be sufficiently flat inde
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and energy can achieve several GeV,
implementation of the deceleration mechanisn
confirmed by observations dgfes in the Sun.

G.M. Beskin, S.V. Karpoy, V.L. Plokhotnichenkqg
AV. Stepano¥MAO RAS, YuT. Tsap(KrAO).
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Fig. 32. Comparison of expansion velocities of photosphere, HI and Helogregeof type |b supernov@Branch et
al., 2002)and supernovae related @RB/XRF: GRB/XRF 060218/SN 2006aj (Sonbas et al., 2868J080109/SN
2008D (Moskvitin et al., 2010), GRB 130427A/SN 2013cq.
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The gammaay burst GRBL30427A registered b
many space and growfhsed observatories turn
out to be one of the most powerful evewfsthis
class Its energy in the range keVi 10 MeV was
~10%erg, and the maximum  luminosi
Lio=2 . 7 PelgB. In spectrum of the sufficient
bright optical transient the narrow lines wi
detected, which allowed us determining the red
of theobjectz=0.34
Within the framework of the program

international collaboration between astronomers
Spain, Turkey and Russia, the succes
spectroscopic and multiband photome
observations were carried out with the followi
telescopes: 10 GTC (OSIRIS), @n BTA
(SCORPIO) and Zeis$000, and also Zeis®00 (TB
IARAS). Altogether 6 spectra were obtained w
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GTC and BTA; photometric observations in B\
bands were fulfilled during 12 nights.

The modeling of the obtained spect(&ig.32)
showed that the photosphere expansion velocit
SN2013cq at early stages is noticeable lower |
that in SN2006aj. At later stages the photosph
expansion velocity is somewhat higher than in typ
representatives of the Ib type and 3008D. Fromr
details near 5900 in the secon:
interpreted as hydrogen one can conclude a
agreement with the previously observed hydra
lines in SN2006aj. The modeling of BTA spect
allowed us making rough estimates of
photosphere expansiowvelocity and temperatui
evolution from10000% to the flattening at a level ¢
7 5 0sOnALO days and later.

V.V. Sokoloy A.S. Moskuvitin.

DETECTION OF HEAVY METAL
ENRICHMENT OF A POST -AGB STAR
ENVELOPE

B3t Ofh j f dgOdzdBO < s datzdfsciaf “
4554 i 9o MmMfjClstey
J dets f sdzsy § ded J dzd
wWited LOJLHT .

Fig. 33 The line Ball4 5 5 4plitjnto 3 components
in spectrum o¥5112 SgrThe arrows mark location
of the lines formeth the star atmosphere.

High spectral resolution echelle spectroscopy
supergiants at the peAiGB (Asymptotic Giant
Branch stage resulted in a sample of these obj
with powerful excess of IR radiation, emissionttag
wavelength 2tm, high excess of carbon and hei
metals synthesized in thepsocess at the previol
stage of AGB.

From data of spectral monitoring (BT
observations of 1998012) in some objects of tt
sample we found a phenomenon unkngweviously
for this evolution stagé asymmetry of metal lines L
to splitting of the most powerful absorptions of |
excitation. Besides, the variability of the comp
velocity field in atmospheres and envelopes of s
stars was detected. The effect is maadimn the mos
evolutionaryadvanced  highatitude  supergiar
V5112 Sgr In its spectrum the lines of Ball ions ¢
split into three componen(Eig. 33).

The shape of split profiles and their location cha
with time. The shortwave components of the I&f
absorptions of Ball are formed in the circumste
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envelope, which testifies the effective ejection
heavy metals generated in the course of prev
evolution of the star.

Thus, the enrichment of star envelope by he
metals produced at the AGBage was first detected

Two values of the envelope expansion velocity v
determinedV =20 and 30 km/s. From coincidenc
of the radial velocity byDIB (Diffuse Interstellar
Band with the velocity by the shomvave envelopt
component of Blines of Nalit was concluded the
DIBs form in the circumstellar envelope.
V.G.Klochkovg Astronomy Letters 35, 457 (2009);
Astronomy Letters39, 765(2013)

SPECTROSCOPY OF MASSIVE STARS IN THE
ASSOCIATION CYG OB2

To explain an anomalous reddening ofamdidate tc
LBVs CygOB2 No.12 the spectra of 13 hot stars
the association Cyg OB2 were obtained (BTA/N
R=60000, and the lines of interstellar absorpti
(Nal, Kl, Call, DIBs)in their spectra were studie
(Fig.34). The spectroscopic confirmation f
differences between association star ages was ft
The age of stars of the northern group ismillion
years. There are no signs of wind nature in the |
of their spectra; the differential shifts are minin
The stars near the southern boundary tbg
association center are twice younger. The stror
absorptions have some signs of théyg profiles.

t d34.C Codo Odzj dzls da® (m; Joaff telagff
LOadMmMd i3sMmisd ls E@V)B ' Hsd&vO
CygOB2 (E>12" d of j®OFHE d
JIsCtem Js € tolzoz§ dAg2wNal, LOYf ¢
Ctozy R PB 5797 [Isd&zi wd dz H (
L 9 J Neil2

Fig. 34. Equivalent widthw (m;j )of the line as ¢
function of color excess E{B) for the CygOB2
members(E >1.2™) and foreground stars. Unfille
circles dente the line D2 Nal, the filled circleisthe
lineDIB5 7 9 "ata for the stalNo.12 are marked.

Distribution and motions of cold gas obtained fr
analysisof complex profiles of the doublet Nal(
confirm the outline of cascade star formation: fr
the north to south the gas becomes denser, its ou
decelerates, and near the youngest stars it is add
accretion.

E.L. Chentsov, V.GKlochkova, V.E.Panchuk,
M.V. Yushkin, D.S.Nasonov Astronomy Report$7, 527
(2013).
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MODELING SPECTRA OF ATMOSPHERES
OF MASSIVE STARS

Spectra (BTA/NES and archive UV and IR data)
two massive stars in Cyg OBR No.7 and No.1:
belonging to the spectral classes O3If and O
respectivelyi were modeled.

Three models with different parameters were use
analysis of spectra of the sup@nt Cyg OB2No.7.
Presence of groups of lines with different rates
mass loss in spectrum of this star is related to the
uniform character of win@V sinl=10° km/s).

dBs 1 sdtsy jddd dmmdzd v L2
d Oc tc Od3d3d 1t Jefiyfy if dz@ o
9 sdz¥ yd tsdzadzr dzd stcj ¢ Odzd
jdzjomSCts?2 BBl Sd
LOMMudlsOdedzr = M) kZyjlbtdg

-~ T —

Fig. 35. Location of the stars under investigation
the Hertzsung-Russell diagram with evolution trac
and isochrones from the Geneva Library of Evolu
Models calculated with consideration for st
rotation.

Thus, Cyg OB2 No.7is another star in which tt
change of wind density with latitude was discovere

The star CygOB2 No.11 is one of 18 Ofc star
known currently in the @axy. The model of the st
atmosphere was built, and abundance of t
elements was determinéde/H & 0.1). From location
in the HR-diagram(Fig. 35) it follows that the age ¢
the star No.7 i€ Myr, ard the age of No.11 is 5 My1
The phenomenon of GBOBN dichotomyis related
to the processes of mixing of matter and, probabl
depends on the rate of star rotation. The fulfi
modeling confirms the Walborn hypotheéi8alborn,
ApJ 1976, Walborn at alPASP, 2000)that in all
OBC stars the abundamof CNO elements is normi
whereas atmospheres of OBN stars and majori
normal super giants are enriched by nitrogen, anc
nitrogen excess correlates with He/H.

O.V. Maryeva V.G. Klochkova E.L. Chentsov Astrophys
Bull., 68, 87 (2013; Izvesta KrAQ, 109, No.2(2013).

SPECTROPOLARIMETRY OF MASSIVE
STARS

The spectra of the WoeRayet staWWR156 (WN8h)
in the range 3500200; were obtained with

resolution 0f0.9 / p {The first spectropolarimetri
observations with  BTA/SCORPI&, 2013. The
radiation polarization was discover
(P=1.38KN0. 06 %, , which7 7s. 4&f
interstellar natte what is indicated by the map
interstellar polarization in the direction of WR1
determined by field stars. A spherically symme
model of the WR156 wind was built, physic
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T. Kipper,V.G. Klocdhkova Baltic Astronomy?22, 77(2013)

parameters and chemical composition of

atmosphere were determined. Fréhese paramete
the star is close to other WN8h stars in which
effects of depolarization in lines were discover
From modeling results it follows that WR156 is 1
most hydrogefrich WR star of the WN8 type in tt
Galaxy.

O.V. Maryeva V.L. Afanasev, V.E. Panchuk New
astronomy25, 27(2013).

SPECTROSCOPY OF THE LOW-AMPLITUDE
CEPHEID SU CAS

A series of 16 spectra of high spectral resolu
(BTA/NAS observations of 200Z009) for the low
amplitude Cepheid SQas allowed us studyir
variability of its radial velocities Yand determining
parameters of its atmosphere. Drawing on

published data and applying the frequency anal
we specified pulsating and orbit periods. Besides
known pulsating periodP=1.9493282 a possible
period 0f2.040477 was discovered.

Its ratio equalto 0.96 suggests nonradial pulsations
atmosphere of the Cepheid. From data of theyedr
photoelectric photometry it was shown thaj; of the
star undergoes sporadic changes with the v
N200AK.

Alterations of the color index,Te¢ and 2-velocity
indicate the presence of satellites. Content
chemical elements in atmosphere of Sak confirm
the conclusion that the Cepheid is a typical superg
after cthe first mixingg. The distance estimatic
455pc contradicts its belonging to thapen cluste
Alessi95. The question about the mode of SU ¢
pulsations remains open.

I.A. Usenko, V.G.Klochkova,
Astronomy Letters39, 634 (2013).

N.STavolzhanskaya

R Scti A SEMI-REGULAR TYPE RV Tu
VARIABLE STAR

Optical spectra of high spectral resolution of
semiregular variable star R Sct were analyz
Variability of spectral details (emissions, i
splitting) and vambility of the pattern of radie
velocities were studied.

Fundamental parametefB.= 4 50 0 AK, ahd
V=4.0 km/9) and content of chemical elements
atmosphere were determined. The content of ca
is considerably heightenedC/Fe]=+0.84, with a
considerable deficit of elements of therecess.

No dependences of contents on the condens
temperature were found, which indicates inefficie
of the selective condensation. The star luminc
determined from parallax corresponds to itsattn
on RGB or somewhat higher, which agrees with
absence of excesses of thprecess elements.

V.G. Klochkova

T. Kipper, Baltic

77(2013).

Astronomy 22,
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SUPERCRITICAL ACCRETION
DISK IN SS 433

When matter falls on a black hole (BH), an accre
disk forms around it, which is a powerful source of
ray emission. If there is very much of this matte
supercritical accretion diskrises.
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Fig. 36. Left: the spectra of SS 433 obtained twice a dast first with BTA and then in 12 hours with Sub:
(Hawaii). The figure shows one spectral fragment in 8 spectra with two bright lines which form in hot g
T~ 3 0 0-D ® A0 hélline Hell (right) and the Bowen blend (left) consisting of three lines NIl and three lines
The super wide components are drawn by smooth lireesge under Hell, another under the blend. Also their su
shown. In the orbital period (numbers in theufig) 0.92, 0.96, 0.99, 0.08nd0.07 of the SS133 system the accretic
disk is eclipsed by the donor star, therefore intensity of the super side components decreases.

Right: a computer model of wind generated by the supercritical accretion disk. Thenpthiet center denotes ti
black hole (BH). The accretion disk rotates around it (the segindhe center). Gas in the disk near the black t
is ejected at a velocity of ~4000 km/s in the form of two cones (black points). The red color denoteseehdiyisar
observer located at the right.
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j| fitcor jJ §tdiffdfddipDtcte® HJ In the first half billion years afteruw Universe wa:
1 fj dzj dadets 2y j dzlstc O R B dEZSH T A born, super massive BH$ quasars had be¢
feweodwis: mMw d wOMBH-SCHOLPA appearing and growing. During thighore period
L IsslsstetsBRGRBS ©dzd dzOB te Odzd they accumulated huge mass of several bhillion:
dzj i ¢ ts dz'dy dzdzc[Mq,tGH wmdgsts o tsL d3tm My, which is possible only in the mode

tod 1 d d34 Mo j BECE€EBJdIs@YUS toj yd « supercritical accretion. The fast growth of quas
B Mister tesfils GCoOL Otetse § t was not observed yet, since in this process
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ejection of gas and dust is so intensive that the o
is not seen. However, in our Galaxy there is a m
copy of young quasaiis the object SS433. This is
system of two close stars. One of them is a blailk
of the mass ~1®, another one is a donor star wh
overloads the black hole with its matter.

SS433 was investigated by many groups throug
the world. Recently SAO RAS researchers man:
to discover its new propertly superwide lines in it
spectrum (Fig.36, left). Gas falls on the black hol
but the black hole does not accept all of it (
supercritical mode of accretion), and the basic pa
the falling matter flies back at a velocity
~4000km/s. A model of wind bthe supercritical disl
(Fig. 36, right) exdaining all basic observational de
was first suggested. The wind from the SS
accretion disk is the most powerful one among

gL dOBdzt HOJ &3 E HiEzPA g2 | O  stars of our Galaxy.
P.S.Medvedev, S.N.Fabrika, V.V.Vasiliev,
1. §JHojHjopg. WOBtdG O ll.Afmdc V.P.Goranskij, E.A. Barsukova Astronomy Letters39,
1.y stc0dziC ¢f 2, 1 Q) zI9HH6(2013) 826(2013)
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Fig. 37. Left: power specta of Xray emission in th@-20keV range for different orientations of the accretion ¢
(and the wind funnel): the maximum opening of the tislards the observer (red) and edge disk (blue).

Right: an expected power spectrum of the exgpitical accretion disk. The, ffrequency corresponds to the visca
time immedhtely before the spherization radius;i$ a frequency at the spherization radius. The flat region bet
these two frequencies appsarecause of no signals betweearfd §, exceptcwhite noisé which produceshe flat
power spectrum.

15 Oten do dzr df tsi@sdzdgj dRE 2 t
sBfMjtco Olststed d RXTE, (0] Is |
mtse d3j fifiisddelz—tc s dzdz" = 20 Bs A RXTEE)C
ftotseo j HJ dg dmfmdzj His9 Odzd
f § toj dBjddzdatsdlsaziz y j dzd v e ji
0¢Ctej yd s dziizh @ =1 3S38. ist®©] d3j «
sftejHjdvjlsmv ftetsy] st

Stochastic variability oBmission of the supercritic
accretion disk of SS433 was studied by archives
of the space Xay observatory RXTA and on tt
basis of our joint (BTA and RXTE) synchrono
observations.

This variability is determined by processes occur
in the windtunnel of the supercritical accretion di
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of SS433 and relativistic jets formed in it.

It was detected that the shape of crosgelation
functions and power spectrum is totally determi
by conditions of visibility of the tunnel. When it
open maxinally towards an observer (Fig6, right),
a flat section appears in the power spectrum (&g
left - the red color), and there is a break at
frequertdzy 2110

When the disk and tunnel are seen edg€Fig. 36,
right), the power spectrum of -y emission ol
SS433 is described by a single power law.
Analysis of correlations between optical andray
emissions showedthat the soft Xray emissior
(2-5keV) formed mainly in jets lags relative
optical one (Fig38a).

The hard Xray emission (80 keV) arrives to al
observer simultaneously with optical (F&gb).

The jets of SR33 fly out of internal parts of tt
accretion disk near the black hole, move at a velc
of 0.26¢, and the hard-Kay emission exits from th
same place, but at a velty of light.

The hard Xray emission is reflected from tl
external wall of the tunnel and is detected by araX
telescope. The optical emission is the hard emis
converted (fluorecense) on the external walls of
tunnel.

From models of opticahnd Xray power spectra w
estimated length of the tunnel of the SS.
supercriti ceiLZIcmta~BORf{<) and she

¢ O dz6580. angle ofthe tunnelhab peni ng as ~5
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Fig. 38. Functionsof correlation betweenoptical and soft xray (2-5 keV) emissiong&) and betweenoptical and
hard Xray (8-20 keV)emissiongb). Based on the data of simultaneous RXTE and BTA observations.
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The models of power speat (Fig.37, red) showec
that the Xray jet consists of gas clumps with th
different densitiesl 10", 31 10" and 51 10*'cm?®, the
most part of jet mass being in in the most |
fraction.

We managed to totally reconstruct spectrum of
reflected emission (Fig37, blue) for the edgen
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orientation of the system under the assumption
clouds of gas from the fi@and wind that moved off th
system to a considerable distance (B0 a.u.)
reflect the tunnel emission. Presence of a flat seg
in the power spectrum (Fig7, left - red) is related tc
a jumplike change of the disk structure amigcous
time in the disk at the spherization radius. At t
distance from the black hole the accretion ¢
becomes thick (i.e. its width is comparable w
radius). So, at frequencies lower thanse observe
the standard power speatnuof the accretion dis
(Fig. 37, right). The frequencyfcorresponds to th
disk spherization radius and the timeheurs. At this
radius the disk becomes supercritical and abrt
expands (spherizes), and matter begins falling fre
BH with the characteristic time ~1G@c (the
frequerty f). It turns out that between tl
frequencies f1 and f2 there are no signals ex
Awhite noiseodo which pr
location of the flat segment in the power spect
depends on the BH mass, accretion rate and visc
in the disk,but its length depends only on change
viscosity in the subcritical and supercritical region:
the disk.

K.Atapin,S. Fabrika, A. Medvede\A. Vinokurov

SPATIAL STRUCTURE OF THE NOVA V1494
AQUILAE SHELL

fls t
pjttkdCOdd ¢O
M4, ¢ sed Ao juta OWY
0o ddddd dL dzzyj dzdw de®

My jSlte 1 soats?2 fMmdedL

Fig. 39. A fragmentof the BTAASCORPIO spectrurfthe long-slit modé of the rova V1494 AqglThe ringshaped
structureat the imageenter is the emission of the shell radiating in the hydrogerekitended by 6.5" vertidgland
by 2600km/s(in V) horizontally The horizontabandsare stdlar spectra caught by the slithe brightesbandis the
spectrumof the nova. The vertical lines are the night sky emission lines. The verticatlinb e cent e
emission. The ring is located asymmetrically relative to spectrum of the nova because the slit has caught
nearby star, which broadens the nova spectrum downward.

I Mt j ¢ Iquey SCORPIQ 09.062013¢). di ts
V1494 Aq| (NAQI1999No . 2) B
ff tots s ts O dafdsLoty jdadicdARAO tc O St &
HUO (M. Cohostt@vwiss Odz0 f s

A spatiallyresolvedstructurewas found nearthe H C
line in the BTA/SCORPIO spectrum of the No
V1494 Agl (N Agl 1999No.2) taken on June 9, 20!
(Fig.-39). The stucture was formed by an emg
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envelope ejected at the outburst 13.5 years agc
expanding at a velocity of 13®0n/s. In the angula
units this velocity is equal to 0.8fper year whict
corresponds to the distance NB.2 kpc to the nove
V1494 AQL reached the preflare state. Now

spectrum is typical for cataclysmic variable stars.
the emission line Hek 6 8 6 | i s the
spectrum. Other Hell lines a200, 4542and 5412
i i were detected. The Balmer emission line se
up t o &se preseneed well. The source
radiation in continuum and emission lines is

accretion disk heated to a high temperature.

V1494 Agl is an eclipsing system. Analysis of
mid-eclipse timemoments (Zeis4000 and the 6@m
telescope of the SAl Criean station) allowed t
specifying the orbital period of the system. It
3"13"50.8316 with the eclipse duration ~40 minut
and the eclipse deptii'2

The nova V1494 Aqgl passed the stage of t
supersoft Xray source (SSS) in the period betw
218 aml 516 days after maximum of visib
luminosity (Schwarz et alApJ, 197, p.31, 201). Itis
believed that the source of softrdy emission is th
thermonucleatburning of hydrogen on surface of
white dwarf which is registered after the envel
became rarefied and transparent in -pdys. The
surprising thing is that in spite of so deep eclipse
the visible range, there were no traces of them in
X-rays (Chandra). This is possible in the case wh
source of Xray emission is hidden in a thi
acaetion disk and is not visible directly, but t
emission scattered in an envelope located at a
distance fom a source is registered.

E.A.Barsukova  A.F.Valeey V.P.Goranskij and
A.V.Zharova (SAI MSU. Astronomer ds
(2013)

WHAT REMAINS A FTER EXPLOSION OF

RED NOVA SAGITTARII 1994

Red nova stars are exploding stars whose su
temperature in the explosion does not increase
falls. The nature of these stars is still disputable
was established that they are binary or mult
systens. So, in one of them, V13®Kco, such a
explosion was induced by the merging

componentsProbably, theccolde explosion of a ret
nova is related to powerful energy outburst at
center of a star having a massive shell.

The mode of the shell expaasi is close to th
adiabatic one. The star luminosity decreases
several times, and the explosion energy rem
concentrated at the shell bottom. In several year:
explosion energy reaches the star surface, bu
surface area is already so largettht cannot be
heated to high temperature. As a result, a

supergiant forms.

In the BTA/SCORPIO spectrum of VA3®&Yri the
Red Nova Sagittarii 1994 taken in 2005, 11 yea
after its brightness maximum, the continuum \
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detected of a class M stand a cold rarefied nebu
which shines in the lines of neutral metals |
molecules (SAO RAS Report 202005, p.56).

In 2003 a strong source of infrared emission with
temperature 900AK app:
formation of dust. Before the daurst of 1994 in th
spectral energy distribution of the object there we
class M star and a strong excess of emission ir
blue part of spectrum indicating the presence of ¢
star whose emission disappeared after the outbur:
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Fig. 40. Evolution of V4332 Sgr spectrum in the blue (left) and regh{jiranges. The spectra weobtained wih
BTA equipped with the SCORPIO camera between 2005 and 2012.
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To calibrate spectra in physical units,
BTA/SCORPIO spectra (observations of 2e81BL2
Fig. 40), the published spectral data of 2003 and Z
and multiband BV(RY photometry were analyzed.
turned out that since 2003 the fluxes in the nel
emission lineexponentiallydecreased by 30 times.
The Rband contribution of the M star decrea:
twice, and the photosphere temperature dropped
2800AK to 1780AK. It |
energy distribution there is another faint star
~20") which can be either a component of the sys
or a field star. It is obvious that the phenomenol
the red nova in the system V4332Sgr is not relate
the M star.The explosiorpredecessarould be a blue
struggler that disappeared from the ene
distribution after the 1994 explosion. Strugglers
massive stars in clusters and multiple systems w
remain near the Main Sequence (MS) in
Color-Magnitude Diagram, whereas other stars
idertical mass evolved to red giants.

Most likely, the hot component of V43®yr was ¢
contact system. It is the merging of component
this system that could lead to tigeold explosioe,
and the cold supergiantthe explosion remnaiitwas
destructed gnamically under impact of the M st
The gradual cooling of dense and rarefied detail
this remnant and formation of dust in it are obser
Variability of the M star is interpreted as a resuli
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accretion of matter from the merging contact sys
both before the outburst at formation of a comr
massive envelope and its expansion, and aftel
outburst at its dynamic destruction. The ene
eruption at the center of the blue star could be ca
by the merging of nuclei of two components of
cortact system.

E.A. Barsukova A.F. Valeey V.P. Goranskij and
A.V.Zharova (SAMSU). Central European Astrophysic
Bulletin, 37, 325 (2013).
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Many pulsing Miratype stars have large amplituc
of the brightness variability, and quite often they
discovered as nova stars. Since 893Be exploding
stars of a previously unknown class were discove
Now they are attributed to the red novae.

explosion they turn into cold supergiants and, ¢
rule, they are strong infrared sources. Their spe¢
are similar to those of Mirtype sars, and for thi
reason anerroneousclassification of red novae

possible, especially among uninvestigated Myze
stars.

N Ser 20070r V535 Ser (General Catalog of Variab
Starg discovered as a possible noyd Nakano,
IAUC 8898) and identified &terwards with an IR
sourcelRAS18066 0722 was attr
the Mira Ceti type (IAUC 8903). Their spectra
(BTA/SCORPIO, the reserve time of 02.05.2013)
photometric (Zeis4000 and Zeis€00 of the
Crimean station of SAIl) investigations weefulfilled.
26 measurements of brightness were obtained, ¢
pulsation period of 252was determined (Fig4dl,
left). The star brightness was maximal at the mor
of discovery oflD 2454440The ranges of brightne:
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variations in the bands R, V and Bed1.2"-14.7",
159" 2 ¢.akd 17.8" 2 1I". r@spectively. The
spectrum obtained at the ascending branch of the
curve (V=17.2) is shown in comparison wil
spectrum of the red nova V838n which was
observed at the same day (H4, right). Both obgcts
are of the spectral class M6 and they are very sir
to each other, but the molecule bands in spectru
V838 Mon are deeper, which is connected to vact
under external envelope of the red nova.

EA Barsukova A.F. Valeey V.P. Goranski(SAI MSU.

A PRELIMINARY SCENARIO OF
FORMATION AND EVOLUTION OF
MAGNETIC STARS

Analysis of observational data led to theldaling
assumption about the scenario of evolution
magnetic stars. The magnetic and normal stars
from magnetized protostellar clouds  witl
considerable nomniformities in magnetic fields, tr
matter density of protostellar clouds and moment
rotation. Among the clouds the protostellar fragme
whose lines of force are parallel to the rotal
equator plane decelerate stronger.

As a result of suclgmagnetie@ selection, in majority
of protostars the lines of force of magnetic fields
directed nainly in the plane of rotation equator (t
U-effect). Separation of slowly rotating magnetic s
occurs in the period of magnetic deceleration
protostellar clouds.

Normal stars form from clouds whose veloc
exceeds a critical valueg at which themagnetic lines
of force stretch forming a toroidal structure.
rotation velocities less thangvthe magnetic fielc
contract together with matter without distortio
forming a dipole structure. Slow rotators without fir
(Am, HgMn and others) remain itthout any change
after the separation procedure. The property whic
common for them and magnetic stars is
atmosphere stability due to slow rotation, which le
to diffuse processes and chemical anomalies.

A small portion (10%) of magnetic aneéquliar stars
is explained by the fact that the separation occu
the slowest rotation. The base of magnetic f
structures lay at the initial phases of collapse rerr
after passing the unstable phase when magnetic
becomes complex anentangle but keeps the reli
predominant vector which provides the dip
structure of the field afterwards.

After the end of the unstable phase the si
structures disappear the faster the smaller they
After that the basic largscale longiving structues
remain, which become noticeable then a star rec
ZAMS. Before reaching ZAMS the surface struct
remains complex due to the ongoing accretion u
the moment when a star totally frees itself from
gasdust cloud and disk.
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After ZAMS, due to gadual disappearance
unstable small structures the global dipole fi
increases up to the moment when a star leave
Main Sequence (MS). But the initial growth of fie
at the reaching the luminosity class V is overcome
its decrease due to incemaof the star radius. That
why in MS the field first increases then falls. Whe
star reaches the upper part of the MS band,
magnetic field disappears because convection ai
The field disappears at the boundagg¥ 6500
the same reason

Yu.V. Glagolevsky

STUDY OF MAGNETIC CHEMICALLY
PECULIAR STARS
IN THE ORION OB1 ASSOCIATION

The published data (Brown et al.,, 1994) for ¢
objectsi members of the association Orion OB:
were analyzed. Among them 85 CP stars of diffe
types entering also the catalog of peculiar star:
Renson and Manfroi (2009) were selected. It
noticed that the fraction of CP stars of the clu
decreases with age. So, in the youngest subgroug
are 15.1% and in the oldest one they are 7.7%. A
selected Am stars are at a distance from D000 pc
and they seem to be foreground obijects, but no
association members. 59 Bp stars of the sample
13.4% of the total amount of the B stars of
association, 22 of them being magnetic stars, an
studied stars of the rest did not show anggnetic
field (the longitudinal component300Gs).
30 stars of the sample were observed
BTA/MSSP. Some of them were already knao
magnetic stars; magnetic field of the others was
determined before. It turned out that the portior
peculiar Bstars in the association Orion OBL1 is
times higher than that of peculiar A stars. This r
remains true for field objects also. 21 of 22 magn
starsi members of the associatidnare attributed tc
the Bp stars, and one is attributed to the Apsstiaf
magnetic stars of the associationhave anomalous
helium lines

The magnetic stars exhibit a pronounced tend:
to concentrate in the central region of the associt
(in the Orion belt). N significant differences betwet
magnetic field values ohe magnetic B stars of tt
association and the Bp stars of field were dete«
though a tendency of stronger magnetic field in <
with reinforced helium lines (Hedch) than that in th
stars with weakened He lines (&) was noticed.
I.I. Romanyuk, E.A. Semenko, |.LAYakunin,
D.O. KudryavtsevAstrophysical Bulleting8, 300 (2013)

PERIODIC VARIABILITY OF
MAGNETIC FIELDS

STELLAR

It was previously thought that only Ap stars in

upper part of MS in thelertzsprungRussell diagran
have global maggtic fields. Recently the precision
measurements increased considerably, which pe
us investigating variability of global magnetic field
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Fig. 42. Distribution of amount of stars with studi
magnetic variability as a function of spectral class.
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stars of different spectral classes. So, magnetic [
curves were obtained for 218 stars. 172 of therr
magnetic chemically peculiar (mCP) stars.

The other objects are stars of different spectral t
beginning with supermassive hot supergiants of
Of type to lowmassive red dwarfes and ending w
stars having planets.

We compiled a catalog of magretmeasuremen
and, on its basis, described the types of pl
dependencies and estimated parameters of obs
periodic magnetic variability of every type of stars.
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Table6. Distribution of known magnetic stars
types.

Fig. 42 shows distribution of amounts of stars wi
studied magnetic variability as a function of spec
class, and Tablé presents distribution of the numk
of objects by main types.

V.D. Bychkov, L.V.Bychkova Yu.Madej(Poland).

VARIABILITY OF GLOBAL MAGNETIC
FIELDS OF STARS. NEW OBSERVATIONAL
DATA

It was always considered that the process of ari
and evolution of global magnetic fields of stars
comparable in duration with arising and evolutior
stars themselves. At pex#, there are observatior
data showing that global magnetic fields can aris
disappear during essentially shorter peribdsns anc
hundreds of days. So, it was discovered that
Ae/Be star HD190073 changed its magnet
properties during 2 years Such a change i
variability of longitudinal magnetic field cannot |
explained by the populagrelicte theory. The mos



