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3AMEJJVIEHUE OCTBIBAHUSA
BEJIBIX KAPJINKOB
C CWIBHBIMHU MATHUTHBIMMA ITOJIAMHA
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STELLAR PHYSICS

SLOWING-DOWN THE COOLING OF WHITE
DWARFS
WITH STRONG MAGNETIC FIELD

=10

Reconstructed distribution of the
magnetic field (red) and
temperature (grey) on the surface
of white dwarf star WD 1953-011
at different rotation phases.

Puc. 30. Boccmanosnennoe pacnpedenenue MAZHUMHO20 NOsL (KPACHBlL yeéem) u memnepamypul (cepulii) no

nogepxnocmu mazHumuozo kapauxa WD 1953-011.

Fig. 30. Reconstructed distribution of the magnetic field (red) and temperature (grey) on the surface of the magnetic

dwarf WD 1953-011.

C ucnons3oBanueM BTA u 1pyrux Teneckonos BHEPBbIE
TIOJTY4eHBI JieTJIbHBIE KapThl pacripeaeneHus
MarHuTHOTO IIOJISL ¥ pKOCTH/TeMneparypsl (puc. 30) mo
MIOBEPXHOCTH XOJIOAHOTO Oernoro kapnuka WD1953-011,
TIO3BOJIMBIIHNE OOBSICHUTE (PEHOMEH, COTJIACHO KOTOPOMY
SKCTPEMAJIbHO  CHWJIBHBIC ~MAarHUTHBIE TIOJI  dalle
BCTPEYAIOTCA y XOJOTHBIX (CTapbhIX) OENBIX KapiIUKOB,
yeM y MojoapiXx. M3 Teopermueckoro aHamm3a KapT

The detailed maps of distribution of the magnetic field
and brightness/temperature (Fig. 30) over the surface of
the cold white dwarf WD1953-011 were first obtained
with BTA and other telescopes. They allowed us
explaining the fact that extremely strong magnetic
fields are found more often in cold (old) white dwarfs
than in young ones.

From theoretical analysis of the maps it was concluded
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ClIeJIaH BBIBOJ O TOM, YTO CHWJIbHBIE MAarHWTHBIE IOJIS
MOYTH TOJHOCTHIO OCTaHABIMBAIOT KOHBEKTHBHBIN
BBIHOC DJHEPrMM W3 HEAp 3BE3J Takoro THNA K
IIOBEPXHOCTH, CYIIECTBEHHO 3aMelIsisl 3BOJIOLIMOHHOE
OCTEHIBaHUE.

[loka3zaHo, 4YTO MAarHUTHbIC O€JbIC KApJIMKH C

HanOoJice CWIBHBIMH TMOJSAIMH H  TEMIIEpaTypaMu
noBepxHocTelr meHee 6000°K sBnsitoTcs OJHUMHU U3
CaMBIX  CTapblX OOBEKTOB [ alakTWKW, KOTOpHIC
NPOM30LUIA W3 PEIHUKTOBBIX 3BE3] IPOMEKYTOUHBIX
Macc. TakuMm o00pa3oMm, XOJOAHBIE OeNble KapIuKH
SIBIISIIOTCSL 00BEKTaMH 0CO0OT0 WHTEpeca, MOCKOIBKY C
AX NOMOINBI0 MOXHO HM3y4aTh DPEJIIMKTOBBIE IPOLIECCHI
3Be3/1000pazoBanHus B Hamie ["amakTuke.
Banaeun I.I., Ilynax J[, Betio I'A., Aumonwox K.
Kapukoe C.B., I'anazymounose I'A., ITnauunoa C., baenyno C.
Doxc-Mauaoo JI., Anveapey M., Knapx M., Jloney JI.M.
Xupuapm /[.; Xan HU.; Keon A.-F.; 3ypuma K..;, Myxuka P.
Bypnakosa T.; Cseiihepm T., Bypenxoe A. Nature 515, 8
(2014).

JIOKA3ATEJIBCTBA CBEPXKPUTHYECKOIA
AKKPEILIUU B SS 433
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that strong magnetic fields practically totally stops the
carrying-out of energy from depths of stars of this type
to the surface and considerably decelerates the
evolutionary cooling. It is this deceleration which
creates the observed excess.

It was shown that magnetic white dwarfs with the
strongest fields and surface temperatures less than
6000°K are among the oldest observed stars in the
Galaxy which originated from relic stars of
intermediate masses.

Thus, the cold white dwarfs are the objects of special
interest because they can be used in the study of relic
processes of star formation in our Galaxy.

Valyavin G.G., Shulyak D., Wade G.A., Antonyuk K.,
Zharikov S8.V., Galazutdinov G.A., Plachinda S., Bagnulo S.,
Fox-Machado L., Alvarez M., Clark D.M.; Lopez J.M.;
Hiriart D.; Han I.; Jeon Y.-B.; Zurita C.; Mujica R.;
Burlakova T.; Szeifert T.; Burenkov A. Nature 515, 88
(2014).

EVIDENCES OF SUPERCRITICAL ACCRETION
IN SS 433
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Puc. 31. Cnesa — cnekmpol MOWHOCMU PEHMEEHOBCKO20 Usnyuenus ¢ ouanaszore 2-20 k3B onsa pasuvix opuenmayuil
AKKPEYUoOHHO20 OUCKA U 8eMPOBO20 KAHANA: MAKCUMANIbHOE PACKpblmue OUCKA 8 CMOPOHY Habniooamens (Kpachoiil)
u Ouck ¢ pebpa (cunuit). Cnpaga — peHmeeHo8CKUll CNeKmp MOWHOCHU, NOJYYEHHbIL 3d HECKOIbKO OHell HAOIOeHU.
Kpecmuxu — nabmooenus, cepas aunusi — Mooeab ¢ y4emom peanbHOU CKEANCHOCHU HAOIOOeH U, CHAOWHAS IUHUS —

UBHAYATIbLHASL MOOEITb.

Fig. 31. Left — the power spectra of X-ray emission in the range 2-20 keV for different orientations of the accretion
disk and wind channel:the maximum opening of the disk to the observer direction (red) and the edge-on disk (blue).
Right — the X-ray power spectrum obtained during several days of observations. The crosses denote observations, the
grey line is the model with account for real observational duty cycle, the solid line is the initial model.

ITo ObIcTpolf CcTOXacTHYECKOH MEepeMEeHHOCTH OJecka
YHHUKampHOTO o00bekta SS433 B pPEHTTEHOBCKOM
(ciyriuk  RXTE) u ontmueckom (BTA) nmamasonax
HalIeHBl JT0Ka3aTeNbCTBA CBEPXKPUTHUECKOTO DPEXKHMMa
AKKpELIMU BEILECTBAa HA YEPHYIO JbIPY B 3TOM JBOMHOMN
cucreme (Otaer CAO PAH 2013, c. 58-60).

ITokazaHO, YTO B CTPYKType aKKPELMOHHOIO OHCKa
SS 433 cymecTByeT KaHal, U YKECTKOE PEHTTEHOBCKOE
U3Iy4YEeHUE OTPaKaeTcs, a ONTHYECKOE INepEeu3IydacTcs
Ha cTeHKax Kanama (puc. 31, cneBa). Msrkoe
PEHTIEHOBCKOE U3Iy4YEHUE, ¢dopmupyemoe B
PENIATUBUCTCKUX CTPYsX, 3ama3jeiBaeT Ha 50 cek., Tak
KaKk CTpyHW, JBIKyIIuecs co ckopocteio 0.25c,
MOSABIIAIOTCS  M3-3a  Kpasg  KaHaja  II03%Ke, 4YeM
OTPaXEHHBIA OT CTEHOK CBET.

In the course of studying the fast stochastic brightness
variability of the unique object SS 433 in X-ray (the
satellite RXTE) and optical (BTA) ranges the evidences
were found for supercritical mode of matter accretion
onto the black hole in this binary system (SAO RAS
Report 2013, pp 58-60).

It was shown that there is a channel in the structure of

the SS 433 accretion disk; the hard X-ray emission is
reflected and the optical emission is reradiated on walls
of this channel (Fig. 31, left).
The soft X-ray emission generated in relativistic jets is
50 seconds late because the jets moving at a velocity of
0.25 velocity of light appear from behind the channel
edge later than the light reflected from the walls.
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B  peHTreHOBCKOM  cmekTpe  MoOmIHOCTH — SS 433
oOHapyxeH IUIOCKMA ywacTtok (puc. 31, cmpasa),
CBSI3aHHBIH € PE3KUM  HM3MEHEHHEM  TOJIIHMHBI

aKKPEIMOHHOT'0 IUCKA Ha PAUyCce ero chepusalivm.
Amanun K.E., @aépuxa C.H., Meosedes A., Bunokypoe A.C.

B3PbIB 3BE3/1bI TUIIA LBV
B 'AJIAKTHUKE UGC 8246

2014 SAO RAS REPORT

In the X-ray power spectrum of SS 433 we detected a
flat area (Fig. 31, right) connected with a sharp change
of the accretion disk width on the radius of its
curvature.

Atapin K.E., Fabrika S.N., Medvedev A.S., Vinokurov A.S.

EXPLOSION OF A LBV TYPE STAR IN THE
GALAXY UGC 8246
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Puc. 32. Bsepxy: uzoopasxcenue eanakmuxku UGC 8246 6 ¢urempax B, V u R pasmepom 4'x2' (BTA/SCORPIO),
cmpenkou ykasan mpauzuenm PSN J13100734+3410514. Buusy: cresa — kpugvle Oiecka mpausuenma 6 uibmpax
V u Re (eticc-1000); cnpasa — npoguns smuccuu HP (uepnas aunus) ¢ cnexmpe (08.02.2014 2.) ¢ paspewenuem
5.4A4. Tayccoevl koMnonenmvl nOKasamvl CUnUM, PO306bIM U 3enenbiM yeemamu. Cymmapnviii npoguis npedcmaenen

KpAcHOU JuUHUel.

Fig. 32. Top: the BTA (SCORPIO) 4'x2"image of the galaxy UGC 8246 in the filters B, V, R. The arrow points to the
transient PSN J13100734+3410514. Bottom: left — the transient light curves in the filters V and R¢ (Zeiss-1000);
right — the H emission profile (the black line) in the spectrum of 08.02.2014 with the resolution 5.44.

IMonyuenst  crextpsr  (BTA/SCORPIO)  kpacnoro
TpaH3UEHTa IIPOMEXKYTOUHOU CBETHUMOCTH
PSN J13100734+3410514 U NpOBEJEHA €ro

MHoromnseTHas ¢ortomerpus (Lleiicc-1000). TpansueHT
ObUT OTKPHIT B KOHIE aekabps 2013 1. B ramakThke
UGC 8246. OH mosiBMIICS B OKPECTHOCTSX 00IacTH
aKTUBHOTO 3B€37000pa30BaHUs W MOHHM3AIMH BOIOPOAA
H II (puc. 32, BBepxy). 3Be3qy OTOXIECTBWIM Kak
uMIocTop ceepxHoBoi. KpuBas Gmecka (puc. 32, BHU3Y
cieBa) mnoxoka Ha kpuBble Onecka SN 1. Crektps
MOKa3aJIn CJIOXKHBIE TPOHHBIE NPO(UIN B SMUCCUOHHBIX

BTA/SCORPIO spectra of the intermediate-luminosity
red transient PSN J13100734+3410514 were obtained.
Its multicolor photometry (Zeiss-1000) was carried out.
The transient was discovered at the end of December
2013 in the galaxy UGC 8246.

It appeared in vicinity of a region of active star
formation and ionization of hydrogen H II (Fig. 32,
top). The star was identified as an impostor of a
supernova. The obtained light curve (Fig. 34 bottom
left) is similar to SN I light curves.

The spectra showed complicated triple profiles in the
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muausx Ho u HP (puc. 33, BHU3Y cripaBa).

V3kuit TJIaBHBIN KOMITOHEHT npo¢ueit
HHTEPIPETHPOBAaH KaK M3IyYCHHE HOHU30BAHHOM
MPOTSDKEHHOM Ta30BOM 000JI0YKH, CHOPMHUPOBAHHOU IO
B3pbIBa 3BE3JHBIM BETPOM OT MPEANIECTBEHHHKA
umrocropa. JlBa  nmpyrux  ciaObIXx  KOMIIOHEHTa
0OBSCHEHBI KaK M3JIy4eHHE OWIONSpPHOrO BBIOpOCA CO
ckopocTblo 660 km/c. B mpodunsax nuHMH Bomopona
oOHapyXeHbl HM3MEHEHHs CKOpPOCTEH rasza, KOTOpbIe
CBSI3aHBI CO CBETOBBIM 3XOM BCIBIIIKHA B OKPY)KalOUICH
cpene. Cnextpsl conmepxkar smuccund He I, Nal, Mg n
MHoOrouuciieHuele HSmuccnu Fe ll, cunmpneidmue wu3
kotopeix ¢ P Cyg-npodmmsmu. U3 anammsa
HaOJIOIaTEIEHBIX XapaKTePUCTHK, TIPUCYIINX
LBV-3Be3mgam, crmemyer, uto TpausueHT B UGC 8246
OBbLT OOJIBIIIMM B3PHIBOM MacCCHBHOIM 3Be3/1bI Tuia LBV,
Bapcykoea E.A., Baneesé A.®., Kaiicun C.C., ['opanckuii B.I1.
Ilepemennvie 36e30v1 34, No. 4 (2014).

HNCCIHEJOBAHUE NIEPEMEHHOCTH CIIEKTPA
BBICOKOIINMPOTHOT' O UK-UCTOYHHUKA
IRAS01005+7910

Bremonaen monuTopmHT (2002-2013 1T.) € BBICOKUM
cnekTpanbHeIM  paspemieaneM (BTA/HOC) obOwekra
IRAS 01005+7910, NIEPEMEHHOCTD ONTHYECKOTO
CHeKTpa KoToporo oOHapyxeHa KioukoBoit u mp.
(2002).
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emission lines Ha and Hf (Fig. 32, bottom right).

A narrow main component of the profiles was
interpreted as emission of an ionized extended gas
envelope formed before explosion by stellar wind from
an impostor precursor.

Two other weaker components were explained as
emission of a bipolar jet at a velocity of 660 km/s. In
the hydrogen line profiles the changes of gas velocity
were detected, which are connected with the light echo
of burst in ambient environment.

The spectra contain the emissions He I, Na I, Mg I and
multiple emissions Fe II, the strongest ones of them
being of the P Cyg profile. From analysis of totality of
observational characteristics typical for LBV stars it
follows that the transient in UGC 8246 was a big
explosion of a massive LBV -type star.

Barsukova E.A., Valeev A.F., Kaisin S.S., Goransky V.P.
Variable stars 34, No. 4 (2014).

STUDY OF SPECTRUM VARIABILITY OF THE
HIGH-LATITUDE INFRARED SOURCE
IRAS01005+7910

The spectral monitoring (2002-2013) of the object
IRAS 01005+7910 was fulfilled with a high spectral
resolution (BTA/NES). Variability of its optical
spectrum was discovered by Klochkova et al. (2002).

Puc. 33. Bapuayuu npoguneil aunuil 6 Cnexmpax
IRAS 01005+7910. Bepmukanvuas wmpuxoeas
ckopocmb  no  sanpeujennvim  omuccusim.  Creea:

Relativ intensity
Relative intensity

npounu Ha (monxas aunus — 9.03.2004, scupnas —
18.01.2005); wmpuxu 060510YeyHble  IMUCCUUL.
Cnpasa: npochunu Sill, scupuvie aunuu — smuccus
Sill 63474 u cpednee uz smuccuonno-abcopoYUOHHBIX
npocuneti Sill 4128 u 41304 3a 29.05.13. Touxue
nunuu — npounu Sill 63474 : cnesa 15.11.05, cnpaea
13.04.03.  Llmpuxosas  auHus HapyoicHas
oeubarowas nabopa écex npogpuneii Sill 5979 A.

Fig. 33. Variations of profiles of lines in spectra of
IRAS 01005+7910. The vertical dashed line is the
velocity determined by forbidden emissions. Left: the
Ho profiles (the thin line — 9.03.2004, the thick line —
18.01.2005); the dashed lines are the envelope
emissions. Right: the Sill profiles, the thick lines — the
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absorption profiles Sill 4128 and 41304 on 29.05.13.

OrmpeneneHpl CIEKTpalnbHBIA Kiacc 3Be3nbl, B1.5+0.3,
(dyHIaMeHTaIbHBIe apaMeTpsl (log L/Ly=3.6,
Ter=21500°K) 1 xumMuueckuid coctaB ee arMocepsbl
(Fe/H=-0.3, C/O>1). OrtoxaecTBieHsl abcopOiuy,
¢dopmupyromuecst B OJM3(POTOCHEPHBIX CIOSAX, Y3KHE
000J1049€UHBIC YMUCCHU U SMHCCHOHHO-a0COPOLIMOHHEIE
npoduny, Qopmupylomuecs B - NEPEXOJHBIX  OT
¢dorocdepsl k 000104Ke 001aCTAX (BETEP), PACCMOTPEHA
nepeMeHHOCTh MX mnpodwmieit (puc. 33) u nydeBoi

The thin lines are the Sill 63474 profiles: the left for
15.11.05, the right for13.04.03. The dashed line is the
external envelope of the set of all Sill 5979 A profiles.

We determined the spectral class of the star as
B1.5£0.3, fundamental parameters (logL/Le=3.6,
Ter=21500°K) and chemical composition of its
atmosphere (Fe/H=-0.3, C/O>1). We identified
absorptions generated in near-photosphere layers,
narrow emissions of envelope and emission-absorption
profiles formed in regions which are transitional from
photosphere to envelope (the wind). Variability of their
profiles (Fig. 33) and radial velocities were considered.
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ckopoctu. [lo  TONOXEHWIO  CHMMETPHUYHBIX |
cTaOMIBbHBIX TIpouiel 3ampemeHHBIXx SMmuccuit [NI],
[NII], [OI], [SH] wm [Fell] ompenmemeHa cucteMHas
CKOPOCTh Vys=—50.5 km/c.

IIpucyrctBue 3ampemenHabix smuccuit [NII] u [SI]

yKa3plBa€T Ha HAyajl0 HOHHU3AIMM OKOJO3BE3HOU
oboioukn W OnM30CTh  CTAauMM  IUIAaHETAPHOM
TyMaHHOCTH. J{Mana3oH pa3Iu4uii JIydeBOU CKOPOCTU V.
no sjgpam JuHUWE, 34 KM/C, YacTWYHO BBI3BaH
nedopmanusaMu poduie mepeMEeHHBIMH SMHUCCHSIMHU.
Iepemax V, mo KpbUIbsSM JTUHHNA MeHBIIE, 23 KM/C, H
MOXKET OBITH CIICACTBHEM MYJIbCAllMil WIN/U CKPBITOU
IBOMCTBEHHOCTH 3BE3IbI.
Hedopmannu mpodunelt abcopOUMOHHO-IMICCHOHHBIX
JUHANA CBS3aHBI C W3MEHCHHSMH HX a0COPOIIMOHHBIX
COCTaBIAIONIMX  M3-3a  BapHalMii TEOMETPUH U
KMHEMaTUKH B ocHoBaHuM Berpa. Jlunua Ho wumeer
BeTpoBble npoduiu tuna PCyg III. OTriioneHus: Betpa
oT chepuueckoil CUMMETpHH HEBENUKH. OTHOCHTENBHO
HHU3Kass CKopocTh BeTpa (27-74 km/c) u Oojplias
MHTEHCUBHOCTH JTMHHOBOJIHOBON 3MUCCHH XapaKTepHBI
HE I KIACCHYCCKMX  CBEPXTUTAHTOB, a  JUIA
THIIEPTUTAHTOB.

IRAS01005+7910 — npumep creKTpaibHOM MUMHUKPUH
MajoMaccuBHON post-AGB  3Be3gbsl 1OJ MacCUBHBIN
THIICPTUTAHT.

Knoukosea B.I'., Yenyos E.JL, Ilanuyk B.E., Cenozukac E.I.,
FOwixkun M.B. Acmpogusuueckuii 6r01n1emens 69, 439, (2014).

MPOSIBJIEHUSI OKOJIO3BE3HBIX OBOJIOYEK
B CHEKTPAX MTPODBOJIIOIIMOHUPOBABIINX
3BE3]

[Ipoanamu3upoBaHbl 0COOEHHOCTH CIIEKTPOB BHIOOPKH
post-AGB (acummntoTndeckass BETBb THTaHTOB) 3BE31, B
aTMoc(epax KOTOPBIX BBISBICHBI H30BITKH yTJIepoJa H
TSOKEIBIX METalIOB, a WX OKOJIO3BE3THBIC OOOJOYKU
HMCIOT CJIOKHYI0 MOP(HOJIOTHIO H, KakK IIPaBHIIO,
oboramieHsl  yriaepojoM, UYTO  MPOSBISETCS B
npucytcTBun B UK-, pagwo- M ONTHYECKHX CHEKTpax
IOJIOC YTJIEPOAOCOACPIKAIIINX MOJICKYIL.

Crenan BBIBOJ O TOM, YTO MEKYJISIPHOCTH Mpoduiei
JUHUHN (HAIMIUe dYMUCCUOHHOTO KOMIIOHEHTa B JIMHUSIX
nyonera D Nal, xapakTep MOJEKYJISPHBIX JAeTajei,
acUMMETpHs U pacIleIuieHHe mnpodwield CHIbHBIX
abcopOIMii ¢ HH3KUM TOTCHIMAIOM BO30YKICHUS
HIDKHETO YPOBHS) CBS3aHBI C KHHEMATHYCCKUMHU H
XUMHUYECKHMHU CBOWCTBAMH OKOJIO3BE3HON OOOIOYKH H
ee Mopdoorueii. OCHOBHBIMHA (HhaKTOPaAMH, BIHSFOIAMHE
Ha Tun npodwit Ho U ero mepeMeHHOCTh, SBISIOTCS
TEMIT TIOTEPH BEIIECTBA, CKOPOCTh 3BE3THOTO BETPA,
KWHEMAaTHKa U ONITUYECKas TOJIIa 000JI0UKH.

KadgectBo cnekrpoB (BTA/HOC) mo3Bonmino Takxke
OOHApYXXUTh IS JIBYX M3 OTHUX POJCTBEHHBIX 3BE3[
o0oodyednpie  abCoOpOIMH, aAHAJIOTHYHBIE IITUPOKUM
IUpPY3HBIM I0JI0CaM, CYIIECTBOBAHHE KOTOPBIX B
OKOJIO3BE3/IHOM cpelie OBUIO TOABEPKEHO COMHEHUSM Ha
OCHOBaHHHU MEHEE HAJICKHBIX HAOIIOJATEIbHBIX TaHHBIX
(Luna et al., 2008, A&A, 480, 133).

Knoukoea B.I'. Acmpogus. 6ronnemens 69, 297 (2014).

2014 SAO RAS REPORT

From positions of symmetric and stable profiles of the
forbidden emissions NI], [NII], [OI], [SII] and [Fell]
the  system  velocity was  determined  as
V= —50.5 km/s.

The presence of forbidden emissions [NII] and [SII]
is indicative of the beginning of ionization of the near-
stellar envelope and proximity of the planetary nebula
stage. The range of differences in radial velocity V, by
line centers, 34km/s, is partially caused by
deformations of profiles by variable emissions.

The drop of V, by line wings is less, 23 km/s; it can
result from pulsations or/and hidden duplicity of the
star.

Deformations of absorption-emission line profiles are
related with changes in their absorption components
due to variations in geometry and kinematics of the
wind base. The Ha line has the wind profiles of the
PCyg III type. The deviation of wind from spherical
symmetry is not large. The relatively low wind velocity
(27-74 km/s) and large intensity of the long-wavelength
emission are typical not for classical super giants, but
for hyper giants.

IRAS01005+7910 is an example of the spectral
mimicry of a low-massive post-AGN star to a massive
super giant.

Klochkova V.G., Chentsov E.L., Panchuk V.E. Sendzikas
E.G., Yushkin M.V. Astrophysical Bulletin 69, 439 (2014).

MANIFESTATIONS OF CIRCUMSTELLAR
ENVELOPES IN SPECTRA OF EVOLVED
STARS

We analyzed the features of spectra the sample of
post-AGB (Asymptotic Giant Branch) stars in whose
atmospheres the excess of carbon and heavy metals
were revealed and the morphology of their
circumstellar envelopes is complicated and, as a rule,
carbon-rich, which manifests itself as bands of carbon-
contained molecules in IR, radio and optical spectra.

It was concluded that peculiarities of the line profiles
(the presence of an emission component in lines of the
doublet D Nal, the character of molecule details,
asymmetry and splitting of profiles of strong
absorptions with a low potential of excitation of the
lower level) are related with kinematic and chemical
properties of the circumstellar envelope and its
morphology. The basic factors influencing the Ha
profile type and variability are the matter loss rate,
velocity of the stellar wind, kinematics and optical
depth of the envelope.

The high quality of BTA/NES spectra allowed us also
detecting envelope absorptions (for two of these related
stars) analogous to DIBs (Diffuse Interstellar Band)
whose existence in the circumstellar environment is
doubtful by virtue of less reliable observational data
(Luna et al., 2008, A&A, 480, 133).

Klochkova V.G. Astrophys. Bulletin 69, 279 (2014).
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PE3YJIbTATBI CHHEKTPAJIBHOI'O
MOHUTOPHUHI' A TUIIEPTUTAHTA p Cas
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RESULTS OF THE SPECTRAL MONITORING
OF THE HYPERGIANT p Cas
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Puc. 34. 3asucumocmo nyuesou cxkopocmu V. om enybumsl siopa aunuu 6 cnekmpe p Cas 0ns 2-x MOMeHmMO8
Habmodenul. YepHovle KpYICKU — TUHUU HEUMPATbHBIX AMOMO8, 3e/IeHble KDeCMUKU — JUHUU UOHO8, CUHUE K8AOpambl
U KpacHvle KPYdCKU — KOPOMKOBOIHOBbIE U ONUHHOBONHOBbIE KOMNOHEHMbl PACWENIEHHbIX abcopOoyull HU3KO020
6030yoHcoenust. 36e300uka — komnonenmol D-nunuii Nal, ueprvle kpecmuru — siopa abcopoyutl HI.

Fig. 34. Relation between the radial velocity V, and the depth of the line nucleus in spectrum of p Cas for two
moments of observations. The black circles are the lines of neutral atoms, the green crosses are the lines of ions, the
blue squares and red circles are short-wave and long-wave components of split absorptions of low excitation. The
asterisks are components of the D-lines Nal, the black crosses are the nuclei of HI absorptions.

Ilpy  MOHWTOpHHrE C  BBICOKHM  CIHEKTPaJbHBIM
paspemnienneM xenroro runepruranra p Cas (6TA/HOC,
2007-2011 r.r.) BmepBble OOHAapyXKeHa CTPATHU(PUKAIHS
cKkopocTeil B ero armocdepe, NPOSBIAIOMIAACT B
pasnmuuuu Ha 3-4 KM/C CKOpOCTEH, HM3MEpEHHBIX II0
abcopOIMsAM HEUTpaJIbHBIX aTOMOB U HOHOB (puc. 34).
IloxaszaHo, YTO  AJMHHOBOJHOBBIH  KOMIIOHEHT
pacuieruieHHsix abcopoumit Ball, Srll, Till u apyrux
CHIIbHBIX JIMHUH C HU3KUM MOTEHIHAIOM BO30YXKICHUS

HHIKHETO YpOBHS HCKaXeH CTalMOHAPHO
PacnoJIoKEHHOM SMHUCCHEN. KopotkoBoiaHOBEIE
KOMIIOHCHTHl ~ (QOpMHUpPYIOTCSI B 000JIOUKE,  TJe
¢dopmupyrorcss  nuHEM  Molekynsl CO, oaumH U3

KOMITOHEHTOB D-nuumii ny6mera Nal n sMHCCHOHHBIN
xomroHeHT HoHOB Fell 6369.46 n 6432.68 A. Jlyuesas
CKOPOCTh TI0 CHUMMETPHUYHBIM aOCOpOIMsIM METaioB
MEHSIETCSI CO BpPEMEHEM C aMIUIUTYIION OKOJIo 7 KM/C
OTHOCHMTEJIHO ~ CHCTEMHOH  CKopocTH Vg, =—47KM/c
BCIEACTBHE Iynbcamuii  Omm3dorocepHBIX  cloeB
atMocdepbl. ATMOcdepa TUIepruranTa HecTaOnIbHA Ha
BCEM MIPOTSKEHUH, Ha4yHHas oT ITyOOKUX
npu(OTOCPEpPHBIX CIOEB MO0 30H, NPUMBIKAIONINX K
o0oJouKe.

Knoukoeéa B.I., Ilanuyxk B.E. Tagonxncanckaa H.C.,
Ycenxo U.A. Acmponomuueckuii srcypuan 91, 153 (2014).

In the monitoring of the yellow hypergiant p Cas
(BTA/NES, 2007-2011) with high resolution spectra
the stratification of velocities in its atmosphere was first
detected, which manifests itself as a difference of
velocities by 3-4 km/s measured by absorptions of
neutral atoms and ions (Fig. 34).

It was shown that the long-wave component of the

split absorptions Ball, SrlIl, Till and other strong lines
with low potential is distorted by a stationary-located
emission.
The short-wave components are formed in the envelope
where the lines of the molecule CO, one of the
components of D-lines of the doublet Nal and the
emission component of the ions Fell 6369.46 and
6432.68 A are formed. The radial velocity deduced
from symmetric absorptions of metals changes with
time with the amplitude about 7 km/s with respect to
the system velocity V,=—47 km/s due to pulsations of
near-photosphere layers of atmosphere. The atmosphere
of the hypergiant is unstable all the way from the deep
near-photosphere layers to the zones adjoining the
envelope.

Klochkova V.G., Panchuk V.E., Tavolthanskaya N.S.,
Usenko 1.4. Astronomy Reports 58, 101 (2014).
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MOJEJUPOBAHUE CIIEKTPOB
O-CBEPXTUTAHTOB

W3 18 oOHapyxeHHbix B [amaktuke Ofc-3Bé3n, B
CHeKTpax KoOTOphIx aMuccuoHHble nuHHU CIII 4647,
4650, 4652A cpaBHEMBI O WHTEHCHBHOCTH C JTHHHUSAMH
NIII 4634, 4640, 4642A, 4 3Be3gpl HAXOmATCS B
accormmanmn  Cyg OB2. Paccumranbl TeopeTHUYecKHe
cnekTpsl (Otaer CAO PAH 2013, c. 55) aByx u3 3THX
38é31 Cyg OB2 #9 (04.5 Ifc) m Cyg OB2 #11 (05.5 Ifc).
Otnomenne He/H~0.1 B mx atmocdepax B mpemenax
OomKMOOK paBHO MEPBUYHOMY COJCPIKAHMIO Telus B
OKpYy>Karouieu cpene.

OTYET CAO PAH

2014 SAO RAS REPORT

MODELLING
O-SUSPERGIANTS SPECTRA

From 18 Ofc stars detected in the Galaxy, in whose
spectra the emission lines CIII 4647, 4650, 4652A are
comparable in intensity with the lines NIII 4634, 4640,
4642A, 4 stars are in the association Cyg OB2. The
theoretical spectra (SAO RAS Report 2013, p. 55) of
two of these stars — Cyg OB2 #9 (04.5 Ifc) and Cyg
OB2 #11 (05.5 Ifc) — were calculated. The ratio
He/H=0.1 in their atmospheres within the errors is
equal to the initial helium content in the surrounding
environment.
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Puc. 35. Cpasuenue cnexmpa (4.2 m meneckon um. Bunvama I'epwens, WHT) 36e30u1 Cyg OB2 #11 (05.5 Ifc) ¢
MOOENbHbIM CHEKMPOM, PACCHUMAHHbIM ¢ nomoubio kooa CMFGEN.

Fig. 35. Comparison of the spectrum (the 4.2-m William Hershel telescope, WHT) of the star Cyg OB2 #11 (05.5 Ifc)

with the model spectrum calculated with the CMFGEN code.

CormocraBiieHHe Ha0JIIOaEMOTO CIIEKTpa, MOIYYEeHHOTO
¢ momomeio 4.2-m Tteneckoma B. Tepmens (WHT) u
TEOpETHYECKOro crekTpoB i 3Be3asl Cyg OB2 #11
moka3aHo Ha pucyHke 35. Jlons He He m3MeHmimach 3a
Bpemst sxn3HU Cyg OB2 #9 u #11. B Cyg OB2 #11 nonsa
a3oTa HWXKe, dYeM B aTMocdepax «HOPMAaIbHBIX)
O-—3BE3n, a coiepkaHWe  yriepoja  IPUMEPHO
comeyHoe. Y Cyg OB2 #9 nmonms a3ora BhIe, 4eM y
#11, a yriaepoma — HWKe. 3Be3ma #9 Ommwke K
«HopManbHeIM» O-3BE€31aM, yeM 3Be3na #11. Bepostho,

Comparison of the spectra observed with the 4.2 m
William Herschel Telescope (WHT) and theoretical
spectra for the star Cyg OB2 #11 is shown in Fig. 35.
The He portion did not change during the life time of
Cyg OB2 #9 and #11. In Cyg OB2 #11 the nitrogen
portion is lower than that in atmospheres of «normal» O
stars, and the carbon content is approximately the solar
one. In Cyg OB2 #9 the nitrogen portion is higher than
in #11, and the carbon portion is lower. The star #9 is
closer to «normal» O stars than #11. It is probable that
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B armocepax Ofc-3B€3nq He paboraeT MexaHU3M
HEepeMENINBaHUs, KOTOPBIH HEOOXOIMM [UIsi BBIHOCA
npoaykroB CNO-1HKIIa U3 sIpa Ha OBEPXHOCTD.

Mapvesa O.B., )Kyuxos P., Manozonosey E. Publications of
the Astronomical Society of Australia 31, €020 (2014).

OTKPBITHUE U UCCIIEJOBAHUE
HOBOTI O ITIOJISAPA USNO-A2.0 0825-18396733

[TpoBenen ananu3 (OTOMETPUYECKUX, CHEKTPAIBHBIX U
MOJISIPUMETPUUECKUX JTaHHBIX (BTA/SCORPIO,
Ieticc-1000) TS epeMeHHOI 3BE3IBI
USNO-A2.0 0825-18396733. O0OHapykeHO, 9TO O0OBEKT

SAO RAS REPORT 59

in atmospheres of Ofc stars the mechanism of mixing,
which is necessary for removal of products of the CNO
cycle from the nucleus to the surface of a star does not
operate.

Marieva O.V., Zhuchkov R., Malogolovets E. Publications of
the Astronomical Society of Australia 31, €020 (2014).

DISCOVERY AND STUDY OF A NEW POLAR
USNO-A2.0 0825-18396733

The analysis of photometric, spectral and polarimetric
BTA/SCORPIO, Zeiss-1000 data for the variable star
USNO-A2.0 0825-18396733 was finished. It was
detected that the object has an excessive luminosity in

nMeeT M30BITOK Oiecka B KpPacHOM JHAara3oHe the red range (R—V = 1™) and peculiarities in spectrum
(R-V=1") U 0cOOEHHOCTH B CIEKTpE — HaJIUYHE — the presence of red continuum with superposition of
KpacHOTO KOHTHHyyMa C HAaJOXCHHEM CHIBHBIX strong emission lines of hydrogen, the line of helium
SMHUCCHOHHBIX  IJIMHHA  BOJOpPONA, JHUHUM  TEIHA Hell 4686 A, weak lines of neutral helium and heavy
Hell 4686 A, cnabbix nuHMI HEHTPanbHOTrO reius H elements, which are indicative of a white and red
TSDKENBIX ~ JJEMEHTOB, KOTOpblE  YKa3bIBAIOT  Ha dwarfs in the system.
MPUCYTCTBHUE B CUCTEME OEJIOro M KpacHOTO KapJIMKOB.
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Puc. 36. Ceepmka noasapuzayuoOHHbIX OAHHBIX ¢ (a3oll opoUmaIbHO20 nepuodd.

Fig. 36. Convolution of polarization data with the phase of orbital period.

JlorepoBckue  KapThl, TMOCTPOEHHbIE MO JIMHUSAM
BOJIOPOZIa M HWOHHM30BAHHOTO TelHs, IOKa3alH, YTO
005acTh (OPMUPOBAHUS JTHUHHUKA JIOKAITM30BaHA BOIU3U

BHyTpeHHeil  Toukm Jlarpamka ®  cBs3aHa C
aKKpeLupymomnei KosoHHoH. M3 naHHBIX crneayer, 4To B
chUCTeME IPOMCXOJUT YacTHOE 3aTMeHHe Oenoro
Kapiauka. Macchl KOMIIOHEHTOB CHCTEMBI HaXOASTCS B
narepane  0.71-0.78 Mp  (Gemprii  Kapnuk) u
0.18-0.20 Mg (kpacHBIi KapIHK).

JlononuutenbHble  (GOTOMETPUYECKHE  HAOIIOACHHS

(puc. 36) TO3BOJMIM YTOYHUTH OPOMTAIBHBIN MEPHUOT
cucremsl (P = 0.°08481) u HaiiTH yKa3aHWs HA CHIBHYIO
COOCTBEHHYIO IEPEMEHHOCTh 0OBEKTA.

N3mepenus KpYTrOBOM MOJISIpU3aLUN

The Doppler maps built from the lines of hydrogen and
ionized helium showed that the line formation region is
localized inside the inner Lagrange point and is
connected with an accreting column.

It also follows from data that a partial eclipse of the
white dwarf occurs in the system.

The masses of system components are within the
interval 0.71-0.78 My (the white dwarf) and
0.18-0.20 Mg (the red dwarf).

Additional photometric observations (Fig. 36) allowed
us specifying the orbital period of the system
(P =0.908481) and determining indications of strong
proper variability of the object.

Circular polarization measurements
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(BTA/SCORPIO2) mokazanu, uto oHa nocturaet 30%. B
CHCTEME MMEET MECTO aKKpEIUsA BELIECTBA HA ONHMH W3
MIOJIFOCOB, YTO TIO3BOJISIET CHENATh BHIBOJ 00 OTKPBITHH
HOBOT'O MOJISIPA.

T'ab6oeee M.M., Bopucos H.B.,
Hlumanckuii B.B., Cnupuoonoea O.H.

Adpanacves B.JL,

INOUCK OAUHOYHBIX PEJIATUBUCTCKHUX
OBBEKTOB

[Mponomkena paboTa MO MOMCKY OAWHOYHBIX UYEPHBIX
ne1p (Y1) myTeM mcciieioBaHusl OJUHOYHBIX ITyJIbCAPOB,
KOTOpbIE€ B IMPOLUIOM MOINIM BXxomuTh ¢ YJ[ B cocraB
nBoiHbIX cucteM (OTuer CAO PAH 2009, c. 53-54).
Jast Ka)XXJJ0TO myJbcapa BBIOOPKH 66110
cMozaenupoBaHo 1o 100 TeIcAsY TpaeKTOpUil IBUKEHUS B
TPaBUTAllMOHHOM nose lamakTuxw. ITo
XapaKTepUCTUIECKOMY BO3PACTy OHH NPOCIIEKHUBAIIICH B
MPOIIIOe JIO MOMEHTa MPEIIoIaraéMoro poXKICHHUS
myJbcapa M pacnaga cucteMsl. I1o 3TuM pesynbraTaM B

nporpamMme  pacdera TPaeKTOpHH  ObUI  yIydIIeH
QIrOPUTM  y4yeTa  MOTPEIIHOCTeH  COOCTBEHHOTO
IBIDKCHHS ¥ paclpefeieHus JIy4eBBIX CKOpOCTeH
IyJIbCapOoB.

VY ugerpipex mynbcapoB (JO139+5814, J0922+0638,
J0358+5413, J1935+1616) ObBLIN OTIpeIeIICHBI

TPAEKTOPUU C IPUMEHEHUEM HOBOW BEPCUM IIPOrPaMMBbI
U TONydeHbl Oojee TOYHBIE MOJNOKCHHS U pa3Mepsl
obmacteli WX NpeANojaraeMoro poxzaeHus. B aTux
00JacTAX TPOBOAMTCS TOUCK BO3MOXHBIX BTOPBIX
KOMIIOHEHTOB PACMaBLINXCSl CHCTEM — KaHJIWUAATOB B
YepHBIE JIBIPHI.

Hawubosiee nmepcreKTUBHBIM 00BEKTOM OKAa3ajICst CaMblii
MOJIOAOH myJbcap JO139+5814. Ero
XapaKTepucTHUecKuid Bo3pact coctasisieT ~400 Thicsu
JeT, a pasMep MpearojgaraeMoid 00JacTH pOKAEHHS
(mpoekumst oOnaka KOHEYHBIX TOYEK TPAEGKTOPUH Ha
He00) He NMPEBBIIIAET OHOTO KBaPAaTHOTO Tpayca.
Kapnoe C.B., beckun I'.M.

OOTOMETPUYECKAA U MATHUTHASA
HEPEMEHHOCTD Ap-3BE3bI GY And

1000

Be (G)

-2000 |

Phase

Jlist HUCCIICIOBAHMUS HEOOBIYHOU «BEKOBOM»
[IEPEeMEHHOCTH IoKazaredss 1Bera B—V wu3BecTHOMH
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(BTA/SCORPIO2) showed that it reaches 30%. In the
system there is accretion of matter onto one of the
poles, which allows us concluding about discovery of a
new polar.

Gabdeev M.M., Borisov N.V.,
Shimansky V.V., Spiridonova O.1.

Afanasiev V.L.,

THE SEARCH FOR SINGLE RELATIVISTIC
OBJECTS

The work was continued on the search for single black
holes (BH) by means of studying single pulsars which
could be components of binary systems with BH in the
past (SAO RAS Report 2009, pp 53-54).

100 thousand trajectories of motion in gravitational
field of the Galaxy were modeled for each pulsar in our
sample. These trajectories were traced in the past down
to the moment of the supposed birth of a pulsar and to
the decay of a system with the use of characteristic age.
With consideration for these results, the program of
trajectory calculation was essentially modernized for
more precise allowing for errors of proper motion and
distribution of radial velocities of pulsars.

Applying this version of the program, the trajectories
of four pulsars (JO139+5814, J0922+0638,
J0358+5413, J1935+1616) were determined, which
resulted in specifying locations and sizes of regions of
their assumed birth. At present, in these regions the
search is being fulfilled for possible second components
of decayed systems — candidates to black holes.

The most promising object for this purpose is the
youngest pulsar JO139+5814. Its characteristic age is
~400 thousand years, and the size of assumed region of
the birth (the projection of a cloud of final points of
trajectories on the sky) does not exceed one square
degree.

Karpov S.V., Beskin G.M.

PHOTOMETRIC AND MAGNETIC
VARIABILITY OF THE Ap STAR GY And

Puc. 37. Ilepemennocmv macnumnoeo noas HD 9996 ¢
nepuooom P,,= 793722 ousn. Ceemavie Kpysscku —
UMepeHust u3 IUmepamypbl, 3aN0IHEHHbIE KPYICKU —
Habooenus, nonyuennvie Ha 1-m Leiicc-1000.

Fig. 37. Variability of magnetic field of HD 9996 with
the period P,,= 7937+22 days. The empty circles are
measurements from literature, the filled ones are
observations obtained with the 1-m Zeiss-1000.

To study unusual «secular» variability of the color
index B-V of the known long-period Ap star GY And
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nosrorieproauaeckoir Ap-3ee3nsl GY And (HD 9996) B
2011-2014 rr. mpoBemeH ee (OTOMETPUUECCKHH W
MarHUTHBII MOHHTOPHHT. 3Be3la SBIICTCS PEKOPIHON
[0 aMIUTUTY/Ie U3MeHeHus Oiecka u nsera (Am=0.3) no
CpPaBHCHUIO C IPYrUMHU Ap-3Be3aMH, NEPEMEHHOCTh y
KOTOPBIX B CPEIHEM HE MPEBBIMIACT HECKOJIBKUX COTHIX
moneit  3Be3gHON  BenmuwHbL  OOHApYKEHO,  4TO
mokazareib 1Beta B—V 3Be3/bl MEHSACTCS C MEPHUOIOM
21.7 rona (puc. 37). OnpeneneHuslii panee nepuoxn 87
JIET SBISIETCS OUIMOOYHBIM M OOYCIIOBIICH CKBaYKHOCTHIO
HaOIIONCHU.

B rteuenne nepuona mokaszatenp npeta B—V MmeHsics
ot 0.153 mo —0.140, 9T0 COOTBETCTBYET M3MEHEHUIO Tofr
ot 8350 o 14440°K. Takoe 3HAYUUTENHHOE U3MEHEHHE C
MEPUOJIOM  BpAIleHUs] TEMIIEPaTyphl 3BE3J  MOXKHO
OOBSICHUTh TOJIbKO HAJHMYUEM 3aHUMAOIIUX OOJBIIYIO
00J1aCTh TIOBEPXHOCTH XOJIOJTHOT'O U TOPSYEro MATHA WK
rpynnsl  narteH.  PasHupma  remmepartyp  MexAy
XOJIOOAHBIMU U FOpH‘-II/IMI/I y‘-IaCTKaMI/I JOJDKHA 6bITb
OYCHb BBICOKA.

Memnosa H.B., Bviuxkoe B./I., Bviuxoea JI.B., Maoeii IO.

HD 34736 — 3BE3JIA C CHJIBHBIM IIOJIEM H
CYTOYHBIM NIEPUOJOM BPAILIEHUA

Bo Bpems mnpoeenenus (BTA) o03opa xumuyecku
neKkyisapHeix 3Be3n accormanuu Ori OB1 oGHapyxeHa
yHuKanbHas 3Bezga HD 34736, kotopylo paHee He
cuntanmu MaruutHoW. HaOmromenuss (BTA/O3CII)
MOKa3aly HaJIMYWE y Hee OYeHb CHJIBHOIO MarHUTHOTO
TOJIs, TIPOIOJILHBIH KOMIIOHEHT KOTOPOTO MEHSIETCS OT -
5kI'c mo +5 kI'c (puc. 38). 3apeructpupoBana ObICTpas
MIEPEeMEHHOCTh JIyUeBBIX CKOPOCTEH, a TaK)Ke B CIIEKTpe
HalWJeHbl JIMHUM BTOPOro KOMIOHeHTa. CIyTHHK
HaxXOJWTCS HAa JIOCTATOYHO OJHM3KOM PAacCTOSHUH,
CPaBHMMOM C AMAaMETPOM 3Be3/bl. MarHUTHBIM MOJEM
oOnajaer  TIaBHBIE  KOMIOHEHT. MoJenupoBaHue
CIIEKTPOB MO3BOJIMIIO OIICHUTH 3¢ PeKTUBHYIO
Temnepatypy rinaBHo# 3Be3nbl (13700°K) u ee cmyTHHKA
(11500°K) 1 ux mpoeKIuyu CKOpOCTeH BpalleHns Ha Ty4
3penus v sin i=73 km/c 1 > 90 KM/C, COOTBETCTBEHHO.
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Takum o6paszom, HD 34736 — eanHCTBeHHas 3Be3fa,
KOTOpasi IMeeT KOPOTKHUH HepHoJ BpalleHUs], BXOIUT B
KOPOTKOIIEPHUOAMYECKYIO IBOMHHYIO CUCTEMY M 00Jiasiaer
CTOJIb CHJIBHBIM MarHUTHBIM I10JIEM.

Cemenko E.A., Pomanrox H.U., Kyopsaesues /1.0.,
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(HD 9996) its photometric and magnetic monitoring
was fulfilled in 2011-2014.

The star is record in the amplitude of brightness and
color change (Am=0.3) as compared with other Ap stars
whose variability on average does not exceed several
hundredths of a stellar magnitude.

It was detected that the color index B-V of the star
changes with a period of 21.7 years (Fig. 37). The
previously determined period of 87 years was
erroneous, which was caused by the duty factor of
observations.

During the period the color index B-V was changing
from 0.153 to —0.140, which corresponds to the change
of Teg from 8350 to 14440 K. So considerable change
with the rotation period can be explained only by the
presence of a cold or hot spot or a group of spots
covering a large part of the surface.

Besides, the temperature difference between cold and
hot regions should be very high.

Metlova N.V., Bychkov V.D., Bychkova L.V., Madey Yu.

HD 34736 — A STAR WITH STRONG FIELD AND
DAILY ROTATION PERIOD

In the course of BTA survey of chemically peculiar
stars of the association Ori OBl a unique star
HD 34736 was discovered, which was attributed
previously to magnetic stars. Observations (BTA/MSS)
showed that it has a very strong magnetic field whose
longitudinal component changes from -5 kGs to +5 kGs
(Fig. 38). Fast variability of radial velocities was
registered. The lines of the second components were
found in spectrum. The satellite is at a rather short
distance comparable with the star diameter.

The main component has magnetic field. The modeling
of spectra allowed us estimating the effective
temperature of the main star (13700°K) and its satellite
(11500°K) and projections of their rotational velocities
on the line of sight vsini=73 km/s and >90 km/s
respectively.

Puc. 38. Bapuayuu maenumnozo nona HD 34736 na
npomsicenuu 2 4acoe HabaOeHUl.

Fig. 38. Variations of magnetic field of HD 34736
during 2 hours of observations.

Thus, HD 34736 is the only star so far, which has a
short rotational period, is a part of short-period binary
system and has so strong magnetic field.

Semenko E.A.,

Romanyuk L1, Kudryavtsev D.O.,
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Axynun H.A. Acmpogpuzuueckuii 6roinremens 69, 203 (2014).
MATHUTHAS 3BE3JIA HD 184927

CoBMeECTHO C KaHaJICKUMHU KOJUICTaMH TIIPOU3BEACHO

komIuiekcHoe wuccienoBanne (3.6-m CFHT, 1.8-m
TEJIECKOIL JoMuHnOHCKOU acTpo(u3nIecKoit
oOcepBaropun)  MarHuTHOM  3Be3mbl  HD 184927,
OnpeneneH HOBBIM NEpHON BpamieHWs 3BE3IBI -

9.5310°+0.0007. O6GHApyKeHO, Y4TO KPHBBIE MATHATHOTO
HOJIS, TOJyYEHHBIC II0 JIMHHAM PAa3HBIX XHUMHYECKUX

JJIEMEHTOB, HMEIOT pasHoe ToBexeHue. Jlommiep-
3eeMAaHOBCKOE  KAapTUPOBaHWE  MOKa3ajo  CHIBHOE
HEepaBHOMEPHOE paclpeneieHHe TeJist U KUCIOopoaa II0
MIOBEPXHOCTH 3BE3/IbI. Paznnunoe TOBEICHUE
MAarHUTHBIX ~ KPHBBIX  OOBSICHsETCS MOA0OHBIM
HEpaBHOMEPHBIM pacripeaeneHeM 3JIEMEHTOB.

IlocTpoena Monenb MarHUTHOIO IOJIsI, BKJIFOYArOLIast
JIUIIOJIBHBIN U KBaAPYNOJIbHBIA KOMIOHEHThL. HecMmoTps
Ha cwibHble Bapuanuu Y®@-muamii CIV u SiV, He
YAanoCh 3aperucTpupoBaTh H3MeHeHuil nuHuUU Ho,
KOTOpBIE OBbLIN OBI CBSI3aHBI CO 3BE3AHBIM BETPOM.
Axynun U.A.

MATHUTHOE IOJIE 3BE3bI FK Com

Jl1st u3MepeHust mpoIoJIbHOM KOMITIOHEHTHI MarHUTHOTO
MOJIs MIPOBEICHBI CIIEKTPOIIOJIAPUMETPUIECKUE
HaOJIIOCHH S 3BE3/1bl FK Com - OJIMHOYHOM
OBICTPOBpAIIAIOIICHCS aKTUBHOM 3BE3IBI CIIEKTPAIBEHOTO
knacca GS. UHTepecHO OTMETHTh, YTO BEJIUYMHA
[IPOJOJBLHOTO TOJSI 3HAYUTEIBHO YMEHbBLIWIACH 10
CpPaBHEHHIO C ONyONMKOBAaHHBIMH B  JIUTEpaType
pe3ynpTaTaMu HaOMOACHUH 3Toi 3Be35I B 2008 T.
Takoe YMEHbIIECHNE BEJIMYHMHEI MPOJIOJILHOM
KOMIIOHEHTbl ~ MArHHUTHOI'O  IIOJS  MOXET  OBITh
AHAJIOTUYHO 3aperMCTPUPOBAHHBIM DPAHHEE BEKOBBHIM
M3MEHEHUSIM TIONSI JJIsl IpYroi XpomochepHO-aKTUBHON
3Be3nbl [IPeg. Bo3mokHO, 4TO wH3MeHeHHs (Da30BOM
KpHuBOH npojoibsHoro noist ot 2008 x 2012r. BBI3BaHEI
YCUJIEHUEM  IISITHA ~ OTPUIATENLHOW  MOJIAPHOCTH,
npuoOpeTeHNeM WM JOMHHHPYIOMIEH poIM U, Kak
CIIEICTBHE, B LEJIOM Ooitee CUMMETPUYHBIM
pacrpeneeHueM MarHUTHBIX 001acTei.
Ilysun B.B., Casanoe U.C., Pomaniok H.U.,. Cemenxo E.A.,
JImumpuenxo E.C. Acmpogus. broinemens 69, 341 (2014).

TEJIA COJTHEYHON CUCTEMBI

JBOVMHOM ACTEPOM/JI 22 KAJIJIMOIIA:
OPBUTA JIUHYCA 11O
CHEKJI-MHTEP®EPOMETPUYECKUM
HABJIIOJEHUAM

[IpoBenensr Habmonenus (bTA/cnexn-untepdepomerp,
¢mieTpel, neHTpupoBaHHele Ha 600 m 800 HM
nonymupuHamu 40 w100 HM, COOTBETCTBEHHO)
nBoiHOTO actepowna [ maBHoro mosica 22 Kammmona
(puc. 39). [ony4yeno 9 monoxeHui cnyTHUKa JIuHyc Ha
opOuTEe BOKPYT INIaBHOTO KOMIOHEHTa. st monydeHus
pa3/iesI€HHBIX KOMIIOHEHTOB KPaTHBIX aCTEPOUIOB METO/
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Yakunin 1.A. Astrophysical Bulletin 69, 191 (2014).
THE MAGNETIC STAR HD 184927

The integrated study of the magnetic star HD 184927
was fulfilled together with the Canadian colleagues (the
(3.6-m CFHT, the 1.8-m telescopes of the Dominion
Astrophysical Observatory).

A new rotation period of the star was determined:
9.5310°£0.0007. It was detected that the curves of
magnetic field obtained from lines of different chemical
elements behave in different ways.

The Doppler-Zeeman mapping showed a strong non-
uniform distribution of helium and oxygen over the star
surface. Different behavior of magnetic curves is
explained by similar non-uniform distribution of
elements.

The model of magnetic field including the dipole and
quadrupole components was built. In spite of strong
variations of the UV lines CIV and SiV, we failed to
register the change of the line Ha which could be
related with stellar wind.

Yakunin I.A.

MAGNETID FIELD OF THE STAR FK Com

To measure the longitudinal component of magnetic
field we fulfilled spectropolarimetric observations of
the star FK Com — a rapidly rotating active single star
of the spectral class G5.

It is interesting to note that the value of longitudinal
magnetic field reduced considerably in comparison
with published results of observations of this star in
2008.

Such a decrease of the values of the longitudinal
component of magnetic field can be analogous to
previously registered secular changes of the field of
another chromospherically-active star IIPeg. It is
possible that the change of the phase curve of the
longitudinal field from 2008 to 2012 is caused by the
fact that the spot of negative polarity becomes stronger,
it plays the dominant role and, as a consequence, the
magnetic regions are distributed more symmetrically.

Puzin V.B., Savanov LS., Romanyuk LI, Semenko E.A.,
Dmitrienko E.S., Astrophysical Bulletin 69, 321 (2014).

SOLAR SYSTEM BODIES

THE BINARY ASTEROID 22 KALLIOPE:
LINUS ORBIT ON

THE SPECKLE INTERFEROMETRIC
OBSERVATIONS

22 Kalliope (Fig. 39) — the binary asteroid of the Main
Belt — was observed with BTA (the speckle
interferometer, the filters centered on 800 and 600 nm
with half-widths of 100 and 40 nm respectively ). 9
locations of the satellite Linus on the orbit around the
main component were obtained. To obtain separated
components of multiple asteroids the speckle
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CHEKI-UHTEP()EPOMETPUH HCIIONB30BAJICSI BIIEPBEIE B
mupe. Ormpenenenie HUCTHHHOW OPOWTHI  CIyTHHKA
nBoiHOro acrepouaa 22 Kamnuona npoBOAMIOCH €
MOMOIIBIO HUCIIONB3YEMOT0  JUIsl ONpENeNieHUus] OpOUT
HIAPOKHUX BU3YyaJIbHO-IBOMHBIX 3BE3] MeToAa
A.A.KuceneBa, KOTOpbIi BIEpBBIE MpPHUMEHEH K
CIyTHUKaM KpPaTHBIX aCTEpOUIOB.
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interferometry method was applied for the first time in
the world. The true orbit of the binary asteroid 22
Kalliope was determined with the method suggested by
A.A. Kiselev for determination of orbits of wide visual
binary stars which was first applied for determination
of orbits of satellites of multiple asteroids.

Kalliope

Puc. 39. Hzo00pasicenue dsotinoeo acmepouda 22 Kalliope, soccmanognentoe memooom OUCnexmpaibHo20 anaiusa.

Fig. 39. The image of the binary asteroid 22 Kalliope reconstructed by the bispectral-analysis method.

OmnpeneneHbl OCHOBHBIE 3JE€MEHTHl opbuthel JlmHyca:
6ounbIras MOJIyOCh OpOUTHI a=1109+6 xwm,
skcieHTpucuter € =0.016+0.004 wu yrom HakIOHa
OpOHTHI K MIIOCKOCTH HKIMNTHKY 1 = 101°+1°. [Ipu 3ToM
Takhe  JJIEMEHTHl  KaKk  HAaKJIOHEHHE,  JI0JITOTa
BOCXOJISIIIETO y3Jla M JOJNTOTa IMEPHIEHTpPa IOIy4EHBI
BrepBble. [loydeHbl 3JIEMEHTH HMCTHHHOW OpPOMTHI
cnytHuka Jlnayc ¢ ommbOkamu ~0.005", uto sBnseTcs
YHHUKAJIbHBIM ~ PE3ylbTaTOM U IO3BOJNAET U3y4yaTb
BO3MO)XKHBIE BO3MYILCHHS 3JIEMEHTOB opOnTHI JInHyca Ha
JUIMTEJIEHOM UHTEPBAJIe BPEMEHU.

Coxosa A.U., Coxos E.H., Powuna E.A., Pacmezaes /I.A.,
Kucenes A.A., baneza 10.10., Topwanos J1.J1L,
Manozonoseuy E.B., /[vauenxko B.B., Makxcumos A.®D. Icarus
236, 157 (2014).

OBHAPY)KEHUE KPYI'OBOM NOJIAPUZALIAA
B KOME KOMETBI GARRADD

I[Io  ¢doTormexTprueckum
CIIEKTPOTIOJIIPUMETPUIECKAM (BTA/SCORPIO-2)
HaOJIOIEHUSIM TIPOBEACHBI HM3MEPCHUS JIMHEHHOW U
kpyroBoi mossapusanuu kometsl C/2009 P1 (Garradd)

(2.6-m, KpAO) =

The main elements of the Linus orbits were determined:
the semi-major axis of orbit a=1109+6 km,
eccentricity e =0.016+£0.004 and orbit obliquity to the
ecliptic plane i = 101°+1°. Such elements as inclination,
longitude of the ascending node and longitude of
pericentre were obtained for the first time.

We obtained elements of the true orbit of the satellite
Linus with errors not exceeding 0.005"”, which is a
unique result and allows us studying possible
distortions of Linus orbit elements during a long period
of time.

Sokova A.1, Sokov E.N., Roschina E.A., Rastegaev D.A.,
Kiselev A.A., Balega Yu.Yu., Gorshanov D.L.,
Malogolovets E.V., Dyachenko V.V., Maksimov A.F. Icarus
236, 157 (2014).

DETECTION OF CIRCULAR POLARIZATION
IN COMA OF THE GARRADD COMET

The linear and circular polarization of the comet
C/2009 P1 (Garradd) were measured from photoelectric
(2.6-m, CrAO) and spectropolarimetric
(BTA/SCORPIO-2) observations during its
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pu ee commkernu ¢ 3emuteld B 2011-2012 rr. (puc. 40).
CreneHp NOJIPU3ALMH CBETA, PACCESHHOIO KOMETOH
MmerseTcs oT —2.2+0.2% gno 4.9+0.2% mpu dazoseix
yrmax 3.7 u 35.9, coOTBETCTBEHHO. OTH BEJINYMHEI
COTJIACYIOTCS C TaKOBBIMHM JUIS TBUICBBIX KOMET B
cooTBeTCTBYIOMMX (a3oBeIx yriax. OmpeneneHa yieas
(oTpHLaTeIbHAS) KPYroBasi IOJIIPU3aLisl KOMETEI.

2014 SAO RAS REPORT

approaching to the Earth in 2011-2012 (Fig. 40). The
degree of polarization of light scattered by the comet
was changing from —2.2+0.2% to 4.9+0.2% at the
phase angles 3.7 and 35.9 respectively. These values
are in a good agreement with those for dusty comets at
the respective phase angles. Left-handed (negative)
circular polarization of the comet was identified.
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Puc. 40. Pacnpedenenue unmencugnocmu (cieea) u yeia Kpy2o6ou noaspuszayuu (cnpasa) no kome komemot C/2009
Pl (Garradd) 14.02.2012 (ssepxy) u 02.04.2012 (snu3zy) ¢ gurvmpe 6840/904. Koumypwr unmencusrnocmu - 0.03,
0.04, 0.06, 0.08, 0.1, 0.15, 0.2, 0.3, 0.4, 0.6, 0.8 om maxcumyma nomoxa.

Fig. 40. Distribution of intensity (left) and circular polarization angle (right) over coma of the comet C/2009 Pl
(Garradd) on 14.02.2012 (top) and 02.04.2012 (bottom) in the filter 6840/90A. The contour intensities are 0.03, 0.04,
0.06, 0.08, 0.1, 0.15, 0.2, 0.3, 0.4, 0.6, 0.8 of the flux maximum.

3HaueHus KpYTOBOM MOJIIPU3AITUT 3aMETHO
BapbpHUPYIOTCS B KoMe B aumama3zone ot -0.03 mo -0.08%
(14.02.2012) u ot -0.05 1m0 -0.3% (21.04.2012).
KpyroBass moyisspu3aiiuss B KOMETax 3aBHCHT OT
(dazoBoro yria u paccrostaus oT ConmHia. MexaHu3M ee
BO3HUKHOBEHHUSI - paccesiHUe Ha ONTUYECKH AKTUBHBIX
Hecepuuecknx dactumax. OTMETHM, 4YTO Kpyropas
noJisipu3anus oOHapykKeHa y 9 KoMeT, U3 HUX y 4-X Mo
HaOmonenusm Ha BTA.
Kucenes H.H., Poszenbyw B.K., Adgpanacves B.JL,
Konecnurxos C.B., 3aiiyes C.B., [llaxoeckou [[.H. Earth,
Planets and Space 65, 1151 (2013).

The values of circular polarization vary noticeably over
the coma in the range from -0.03 to —0.08%
(14.02.2012) and from —0.05 to —0.3% (21.04.2012).
Circular polarization in comets depends on the phase
angle and distance to the Sun. the mechanism of its
origin is the scattering on optically active nonspherical
particles. Note that the circular polarization was
detected in 9 comets, 4 of them being detected from
BTA observations.
Kiselev N.N., Rozenbush V.K., Afanasiev V.L.,
Kolesnikov S.V., Zaitsev S.V., Shakhovskoy D.N. Earth,
Planets and Space 65, 1151 (2013).



