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OU3UKA 3BE3]]

JAUHAMMYECKASL 3BOIIOLUAA OBOJTOYKHA
YI'JIEPOJHOMU 3BE3/IbI IRC+10216

brwxkaiimas x Ham yrnepoaHas 3Be3ga IRC+10216
SIBIISIETCS JIOJITONIEPUOANIECKON NIepeMeHHO,
9BOJIIOLMOHUPYIOIIEH BIOJNb aCUMITOTHYECKOH BETBH
rurantoB (AGB). Mouisslii 3Be3nHBIH  BeTep crall
MIPUYMHON TOTO, YTO 3BE3/1a MOYTH IOJHOCTBIO CKPHITA
meUIeBOd  00onoukod. TemMmel TOTEpH Macchl ¢
TOBEPXHOCTH JOCTUTAIOT 2-5 107 conmeunoil mMaccol B
roa. /JleranpHoe 2-MepHOE MOJEIMPOBAHUE IEPEHOCA
W3Ty4eHHs IIOKa3bIBAE€T, YTO OOBEM HCTCUCHHUSA
nocturaer nepromndecku 10 mace Connna B rox.

Wnrepdepomerpuss IRC+10216 Ha 6-M Teneckone
BTA c¢ yrnoBelM pazpemenuem myume 100 yro.
MUJUTACEKYH]T MOATBEPAMIA KJIOYKOBATYIO u
OUIOJAPHYIO CTPYKTYpy obOosiouku B OmmxHem HWK-
nuana3zoHe. Mounuropunr B Tteuenue 1999-2005 rompos,
MIEPEKPHIBAIOIINX 5 MyIbCALIMOHHBIX MEPHOAOB 3BE3/IBI,
MO3BOJIMJI TIPOCIIEUTE 34 AWHAMHYECKOH 3BONIOLUEH
BHYTPEHHEH 4acTH TyMaHHOCTH. CKOpPOCTb BHIMMOTO
NepeMEIIEHHsT IHMKOB  APKOCTH B  H300pakeHWH
IRC+10216 mocturaet 25 km/c, uto B 1.5-2 pasa BbIme
NIPEAEIbHON CKOPOCTH HCTEUEHMs MbUIM U Tasa.
[MpuurHOM TakuxX OBICTPHIX M3MEHEHHUH MOXKET OBITh
UCIapeHUE MbLUIM B OoOJiee IUIOTHOM M ropsiueil cpeje.
[Ipsmble HaOMOAEHHUS HBOJIOUMK OOOJOYKH JArOT
HACAUTFHYIO BO3MOXKHOCTD ISl U3yUYEHUs IOTEPH MacChl
Ha TO3JHUX CTagusix OKku3HM 3Be3gsl Ha AGB.
Hekotopeie w3 BoccTaHOBIEHHBIX B OmmkHem WK-
nmuarazoHe m3oopaxennit IRC+10216 npencraBieHsl Ha
puc. 26, a reomeTpust 000JIOYKH IMOKa3aHa Ha puc. 27.
FO.FO. baneea  coémecmno ¢ I Bauicenom, JI.-
X Xogmann, /I Lllepmn  (Bounckuii  uncmumym

paouoacmporomuu, Iepmanus) u A. Menvuuxogoim
(Lenmp Saclay/DSM/DAPNIA, ®panyus)
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STELLAR PHYSICS

DYNAMICAL EVOLUTION OF THE ENVELOPE
OF THE CARBONIC STAR IRC+10216

Our nearest carbonic star IRC+10216 is a long-
period variable star evolving along the asymptotic giant
branch (AGB). Because of a powerful stellar wind, the
star is almost totally hided behind a dust envelope. The
rate of mass loss from surface achieves 2-5 107 solar
masses per year. A detailed 2-dimensional modeling of
radiation transfer shows that the outflow volume
periodically achieves 10™* masses of the Sun per year.

The 6 meter BTA telescope interferometry of
IRC+10216 with an angular resolution better than 100
angular milliseconds confirmed a ragged and bipolar
structure of the envelope in the near IR range. The
monitoring during 1999-2005 covering five pulsation
periods of the star allowed us to trace dynamical
evolution of the inner part of the nebula. The velocity of
visible displacement of brightness peaks in the image of
IRC+10216 achieves 25 km per sec which is 1.5-2 time
higher than the limit velocity of dust and gas release.
Such fast changes can be caused by evaporation of dust
in a denser and hotter medium. Direct observations of
the envelope evolution give an ideal possibility for
studying the mass loss at late stages of the star’s life in
AGB. Some of INC+10216 images restored in the near
IR are presented in Fig. 26, and geometry of the
envelope is shown in Fig. 27.

Yu.Yu. Balega in collaboration with G. Weigelt, L.-
H. Hoffmann, D. Schertl (The Bonn Institute of Radio
Astronomy, Germany) and A. Men’shikov
(Saclay/DSM/DAPNIA Center, France)

200 mas

Puc. 26. Boccmanosnennvie uzobpasicenuss IRC+10216 no nabniooenusm ¢ mpu pasmoie snoxu 1995-1998 ce. ¢ K-
nonoce ungpaxpacnozo cnekmpa. Ilone xasxcoozo uzobpasxcenus pasno 1 yen. cexynoe. Cegep 86epxy, 60cmox ciesq.
Fig. 26. Restored images of IRC+10216 by observations in three different epochs of 1995-1998 in the K band of
infrared spectrum. The field of each image is 1 arc. sec. North is at the top, east is at the left.



OTHET CAO 2006 SAO REPORT 45

IRC +10216: Geometry |

Puc. 27. Teomempus IRC+10216 no umozam cneki-
unmepgepomempuu va BTA. Venepoonas 3ee3oa B maxooumcsa 6
yeumpe obonouxu. B K-ouanazone ona ne euona. Camoii sapkoii
0emanvlo U300PaAXCeHUs AGIACMCA HANPABIEHHAS HA HAC FOXHCHAS
nonocmv Kowyca ucmeyenuss A. Pasmep nnommnoil yenmpanvHoil
uacmu obonouku docmuzaem 100 nx.

Fig. 27. Geometry of IRC+10216 by results of the BTA speckle-
interferometry. The carbon star B is in the center of the envelope.
It is not seen in the K range. The brightest detail of the image is
the southern cavity of the outflow cone directed toward us. The

BJU3KHUE MAJIOMACCHUBHBIE TPOMHBIE
CUCTEMBI GJ 795 (KUI 99) 1 GJ 900

3Be34bl C KPaTHOCTHIO TpU W 0OO0Jiee COCTaBISIFOT
meHee 20% Hacenenus [amaktuxku. Ha ceromgHsmiHmi
JIeHb 1O KOHIA HE TOHATHBI HAYaJbHBIC YCIOBHSA M
MEXaHU3MBI KPaTHOTO 3Be37000pa30BaHUs, a TakKe HE
pelieHsl  BOTMPOCHI  COXPAHEHHWsS  MOMEHTa  IMpH
(dhopMHUpOBaHHT 3BE3]I, X JTMHAMHYECKOM
YCTOMUYMBOCTH, BIUSHUS NPUIMBHBIX B3aUMOJAEHCTBUMN
Ha JMHAMHYECKYIO OBOJIOIHMIO KPaTHBIX CHCTEM,
pacnpenenenus OpOUTALHBIX MIepPHOJIOB,
SKCLIEHTPUCUTETOB, OTHOIIEHUS MacC KOMIIOHEHTOB U T.

n.  OcoOblif  uHTEpeC Uil  TPOBEPKH  TEOPHUH
bopMHUpOBaHUs,  JBOJIOUMHA U JAWHAMHYECKON
CTaOWIIBHOCTH JIBOMHBIX M KPATHBIX 3BE3[] MPEACTABIISCT
W3y4YeHHE KpaTHBIX CHUCTEM C HHU3KOH CTEIeHBI0
Hepapxuu.
GJ 795

My ™ 7.3140.08 (~K5)

My *° 8.66+0.10 (~K9)

My " 8.42+0.10 (~K8)

2M aab 1.2840.15 Mo

>M 1.69+0.27 Mo

GI 795

size of the central dense part of the envelope achieves 100 pc.

NEARBY LOW-MASSIVE TRIPLE SYSTEMS GJ
795 (KUI 99) AND GJ 900

Stars of multiplicity 3 and more make less than 20%
of the Galaxy population. Currently, initial conditions
and mechanisms of multiple star forming are not clear
yet, and there is no solution of questions of the
momentum conservation at the star forming, their
dynamical stability, influence of tidal interaction on
dynamical evolution of multiple systems, distribution of
orbit periods, eccentricities, ratio of component masses,
etc. The study of multiple systems with a low level of
hierarchy is of special interest for testing the theory of
formation, evolution and dynamical stability of binary
and multiple stars.

GJ 900
My 7.2 (~K4)
My ® 8.1 (~K7)
My © 8.3 (~K8)
M " 10.5 (K7)
M;® 12.9 (M5)
M; © 14.2 (M7)

GJ 200

GJ 200

Puc. 28. Boccmanosnennvie uzobpasicenus mpotinvix 36e30 GJ 795 (KUI 99) u GJ 900. Tpoiinas cucmema GJ 900

nokasama 6 0ge snoxu: 2000 u 2005 2z.

Fig. 28. Restored images of the triple stars GJ 795 (KUI 99) and GJ 900. The triple system GJ 900 is shown in two

epochs: 2000 and 2005.
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Hawubonee H3BECTHON u3 JIMHAMUYECKH
HEeCTaOWJIBHBIX KPAaTHBIX CHCTEM SBISIETCS Tparerys
OpuoHa — HeOOJBIIOE CKOIJICHHE OYEHb MOJIOJBIX M
MacCUBHbBIX 3Be3f. J[is yTOYHEHHs BbINIE HAa3BaHHBIX
po0IIeM MBI BEIOpAITH 1BE OJM3KHE TPOHHBIE CHCTEMEI C
HU3KO# mepapxwueit opout - GJ 795 (KUI 99) u GJ 900.
Crnexn-untepdepomerpudeckne  HAOMIOMEHUS  ITHUX
3BE€3]l MPOBOIWINCH Ha Teneckorne bTA B pa3nmuHbIX
CIIEKTPAIbHBIX Arama3onax ot 545 uM g0 2200 Hwm.

B pesynbrare HaOmopenunii Ha BTA 3a mnepuon
1998-2005 rr. BbIYMCIEHBI aOCONIOTHBIE 3BE3IHBIC
BEJIMYMHBI KOMIIOHEHTOB, ONpEAEIEHbl CHEKTpaJbHbIC
KJIacChl KOMITOHEHTOB TPOMHBIX cucTeM (puc. 28), a uis
GJ 795 (KUI 99) mnoctpoeHbl BHIMMBIE OpPOUTHI
MTOJICUCTEM ¥ BEIYMCIICHBI JIEMEHTHI OpOUTHI (puc. 29).

F0.10. Faneza, HU.U. Baneea, A.®. Maxcumos,
E.B. Manozonosey, /I.A. Pacmezaes u 3.Y. llIxacowesa
coemecmuo ¢ I'. Baticenomom (Bonuckuti uncmumym
paouo-acmponomuu, I epmarus)

(a)

The most known of dynamically-unstable multiple
systems is the Orion trapezium — a small cluster of very
young and massive stars. To make the above-mentioned
problems more precise, we have chosen two nearby
triple systems with a low hierarchy of orbits — GJ 795
(KUI99) and  GJ900. Speckle-interferometric
observations of these stars were carried out with the
BTA telescope in different spectral ranges from 545 nm
to 2200 nm.

As a result of BTA observations during the period of

1998-2005, absolute stellar magnitudes of components
were calculated, spectral classes of components of triple
systems were determined (Fig. 28). For GJ 795 (KUI
99), visible orbits of subsystems were built and orbit
elements were calculated (Fig. 29).
Yu.Yu. Balega, L1 Balega, A.F. Maksimov,
E.V. Malogolovets, D.A. Rastegaev and
Z.U. Shkhagosheva in collaboration with G. Weigelt
(The Bonn Institute of Radio Astronomy, Germany)

(b)

Puc. 29. Cnexn-unmepghepomempuueckue opoumet snewneti (KUI 99 AC) u enympenneti (KUI 994B) noocucmenm.
Hanpasnenue osudsicenuss 6mopuyhvix KOMROHEHmM Nokazano cmpeaxou. CniowHol aunuell 0003HA4eHO NOA0dNCEHUEe
nepuacmpa, a NyHKmMupHoU — TuHus y3106. [IyHKmupHbwiil Kpyoicox 6 yenmpe umeem paouyc 20 yen. MuiiucekyHo.

Fig. 29. Speckle-interferometric orbits of the outer (KUI 99 AC) and inner (KUI 99A4B) subsystems. Direction of
motion of secondary components is shown by an arrow. The solid line denotes the position of periastron, and the
dotted line is for the line of nodes. Radius of the dotted circle in the center is 20 arc. milliseconds.

CIIEKTPOCKOIIUSI BBICOKOI'O PA3PENIE-
HUsA 3BE3]] TAJIO B BJIWXHEM Y® H
roJadybOM JUAITAZOHAX

BnepBble M3rOTOBIIEH YHUKAJIbHBIA aTJIaC CIIEKTPOB
JJIsL 4-x XOJOOHBIX MAaAJIOMCTAIJNIMYHBIX  3BEC3[ B
uHTepBane MetammmuHoctd —3.0 <[Fe/H]<-0.6 B
CHeKTpalbHOM auamaszoHe 3550-5000 A.  Crektpsl
MTOJTY4YESHBI ¢ TIOMOIIBIO 3MIETBHOTO criekTporpadga HOC
(paspewatomast criocodHocts R > 60000 B mHTEepBaie
e BoaH 3200-10000 A), pacrookeHHOTo B (hoKyce
Hhcmmra 6-M Temeckoma. ATimac Bkimodaer 29
CHEKTPAIGHBIX  (PpParMEHTOB TIO 60A. B kauectse
npumepa Ha puc. 30 mpuseneHa odmacte 3550-3600 A
Jns opueHTanuy OTMEYEHbI JIMHUH, HCIIOJIb30BaHHBIC
HaMM JUId pacdyeTa XHMHYECKOTO COCTaBa 3BE3.
ITepBoHauanbHBIN CIMCOK BKItOYaI okojio 8100 nuHuH.
Onwupasics Ha criekTp CoJHIA, MBI BBIAETHIN 0K0JIOo 860
He6HeHJII/IpOBaHH])IX JIMHUH. I/ICHOHI)SyH O9THU JAHHBIC,
MBI ONpENeNIMIIM NapaMeTpbl MOJENeHl M paccuuTanu

HIGH RESOLUTION SPECTROSCOPY OF
HALO STARS WITHIN THE SPECTRAL
REGION 3550-5000 A

For the first time a unique atlas in the poor-studied
wavelength range 3550-5000 A for 4 cool metal-
deficient stars in the interval of metallicity —3.0 < [Fe/H]
<—0.6 is produced. The spectra were obtained using the
echelle spectrograph NES (a spectral resolving power of
R >60000 in the range 3200-10000 A) mounted in the
Nasmyth focus at the 6 m telescope. The atlas includes
29 spectral fragments approximately 60 A in width. As
an example, the region 3550-3600A is shown in Fig. 30.
For orientation some principal details we used for
chemical composition calculation are marked. The initial
list of lines includes about 8100 lines. Based on the solar
spectrum, about 860 unblended lines were selected.
Using these spectral data, we determined model
atmosphere parameters and calculated abundances of 25
chemical elements. Quality of spectra in near UV region
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coJiepkaHusl 25 XMMHUECKHX 3JIEMEHTOB B aTMoc(epax.
Bbicokoe kadecTBO crekTpoB B OmmkHeM YO
Jara3oHe TIO3BOJISIET pemars 3a7a4u
KocMoxpoHosorun 1o ymHUAM Th u Ar okomo 4019A.
ATitac B TOJHOM 00BEME, CIHCOK JIUHUU, ux W,,
aTOMHBIC JJaHHBIC M PE3YJIBTAaThl pacdeTa COAep)KaHWH
noctynHbl Ha http://www.sao.ru/hq/ssl/Atlas-UV/Atlas-
UV.html.

B.I'. Knouxosa, C.B. Epmakos, B.E. I[lanuyk cosmecmno
¢ I XKao (Obvedunennvie  acmpoHomuyecKue

permits us to solve the task of cosmochronology by Th
and Nd lines close to 4019A. The atlas in whole volume,
the list of lines, their W;, atomic data and calculated
abundances are available by Web-access
http://www.sao.ru/hq/ssl/Atlas-UV/Atlas-UV.html.

V. Klochkova, S. Ermakov, V. Panchuk in collaboration
with G. Zhao (National Astronomical Observatories of
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91); G37-26([Fe/H] = - 2.04);
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SCOPY OF THE CARBON
H EMISSION AT 21
sectrograph PFES of the 6 m
oderate resolution CCD-spectra
CGCS6857 associated with
tar CGCS6857 is a typical post-

CGUS685/ — TUNWYHAS 3Be37a Ha CTamuu post-AGB. AGB object: 1ts spectrum corresponds to a high-

OHna  gBnsercs  3Be3OH  BBICOKOM  CBETHUMOCTH
cnekrpaibpHoro kiacca G8la, umeer 00yciOBICHHBIN
MPUCYTCTBUEM OumosipHOI OKOJIO3BE3/IHOM

TymanHoctd n30bITok UK mamywenus, B UK cnexrpe
3Be3[bl BBIAEIEHA OSMHCCHs Ha JUIMHE BOJIHBI 21
Byayun moBonsHO ciaboii 3Be3m0i B ontuke (B=16.13",
V=13.39"), CGCS6857 no cux mop Maio u3yucHa. B
ONTHYECKOM  CIIEKTPE 3BE3Abl MBI  OTOXKAECTBHIN
mostockl MoJiekyn1 C, u CN, HO He HalUTM NPH3HAKOB

mosiekysbl  C;, [lomyuensl crnepyrome mnapameTpbl
aTMocQepsl: T.=5000+200K, logg=1.0+0.3 u
(=9.0+1.0xkm/c. B muenom, xumcocraB CGCS6857

COOTBETCTBYET OXKHUJAEMOMY JUIsl 3Be31bl Ha post-AGB

luminosity star of spectral class G8la; the star has a
considerable IR-excess caused by a bipolar circumstellar
nebula; its IR-spectrum contains emission at 21p.
Despite its remarkable properties, the star CGCS6857 is
still poorly studied due to its weakness (B=16.13",
V=13.39"). We revealed the bands of the C, and CN
molecules, but no C;, in the optical spectrum. The
adopted model atmospheric parameters are: the effective
temperature T.z=5000+200K, the logarithmic gravity
log g=1.0£0.3 and the microturbulent velocity
§=9.0£1.0km/s. In whole, the chemical composition of
CGCS6857 coincides with theoretical predictions for a
star in post-AGB: the metallicity [Fe/H] = -1.4, a large


http://www.sao.ru/hq/ssl/Atlas-UV/Atlas-UV.html
http://www.sao.ru/hq/ssl/Atlas-UV/Atlas-UV.html
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cramun: [Fe/H] =-1.4, Oompmioii u30BITOK yriepona u
asora, orHomenue C/O=1. 3HauUMBIA H30BITOK
TsDKENbIX MeTauioB Y, Zr, Ba, La, Ce, Pr, Nd and Sm,
CHHTE3MPYEMbIX 3a CYET MpPOLECCOB HEWTPOHU3ALNHU
(cpenHee 3HavYeHME M30BITKA MO OTHOMICHHIO K JKEIe3y
[El/Fe] =+1.4), yka3eiBaeT Ha 3(PQHEKTHBHOCTh 3-TO
MepeMeIIMBaHisl W MOATBepxkaaeT cratyc post-AGB.
Kpome TOro, BaKHBIM SIBISIETCS OTCYTCTBHE CBEpPX-
Je(HIuTa JIeTKo OCaKIaeMbIX Ha MBUIMHKAX METaylIOB
(Ca, Sc), yka3plBawllee Ha  HEACHCTBEHHOCTH
NPOLIECCOB  CEJIEKTUBHOM cemapaiuu B 00OJIOUYKe
nccnexyemMoit 3Be3npl. Takum oOpasom, CGCS6857
SIBIISIETCS. HOBBIM MaJIOMETAJUTMYHBIM YJICHOM HEOOJIb-
moit rpynmsl 6orareix yriaepogom PPN c amuccueit 21
B UK-cmektpe u W30BITKOM D3JIEMEHTOB S-TIPOIIECCa.
ITony4yeHo HOBOE JOKa3aTENbCTBO CUIIBHOW KOPPENSLUU
MeXIly HaJmdueM netaneit Ha 21, monoc monekyn C, u
N30BITKOM 3JIEMEHTOB S-TIpoliecca. | ennoneHTpuyeckas
JIydeBasi CKOpOCTb 3Be3/Ibl cocTaBisieT V, = -15 £ 2 km/c.

B.I"" Knoukosa COBMECMHO c
(Obcepsamopus Tapmy, Icmonus)

T. Kunnepom

NEPEMEHHOCTH NMPO®WIEN JIMHAW HEI B
CIIEKTPE I'OPSYENM 3BE3/IbI HD 93521

Ha 6-m teneckonie CAO PAH (smrense cniekrporpad
PFES) wuccienoBaHo KpaTKOBPEMEHHOE M3MEHEHHE
npoduneit smuuii Hel B crmekrtpe 3Be3msr HD93521
(09.5V). KaptuHa TICpEMEHHOCTH BCeX  JIMHHU
OTHOCHTEJIFHO WX  cpemHero  npoduis — umeer
ONMHAKOBEIM XapakTep H OTOOpakaeTcs B BHUJE
CHUHYCOUIATTBHON BOJTHBI, CHUCTEMaTHYECKI
TepeMemaroneicss mo npomsIM JTHHAA OT CHHETo Ha
KpacHoe KpbUio. VccrnemoBaHa MEPEeMEHHOCTh JTYyYEBBIX
cKopocTeit Ha YPOBHE 0.5R, OCTaTOYHOMU
WHTEHCUBHOCTH JIMHUHM Kak s OucekTopa abcopOmuu,
TaKk M JJI1 CHHEM M KpacHOW MOJIOBUH €€ KOHTypa.
XapakTepHoe BpeMsl TEPEMEHHOCTH W  3HAYEHHUs
aMIUIMTYd JId  3TUX IIOJIOBUH OTJIMYAKOTCA JJIsL
pasnuusnbix JuHUM Hel u xopomo xoppenupyror c
LEHTpaIbHBIMU TiyOuHamu suHui (puc. 31). Ilpnm
repexo/ie OT ciIa0bIX K CHJIBHBIM JIMHUSM XapaKTepHOE
BpEMsI U3MEHEHUS JYyYEBOM CKOPOCTH, U3MEPEHHOH IO
obenm TTOJIOBHHAM KOHTYpa abcopOmmu,
YBEIIMYUBACTCS, a 3HAYCHUE aMIUTUTYIbl YMEHBIIIAETCS.
Jliist citabbIX JTMHUN XapaKTEepPHOE BPeMsl MEPEMEHHOCTH
Jy4eBOW CKOPOCTH B CPEOHEM B JIBa paza MeEHbIIE, a
aMIUTUTYAa B IBa pa3a OoJbIlIe, YeM Y CHIIBHBIX JIMHHUN
Hel. Ha mpoduisix cunbhbix Juauii Hel oOHapyxena
nepeMeHHast abcopOIMOHHAS JIeTalb,
nepeapuraromaiacsa mo HpO(i)l/I.]'DIM CUHXPOHHO C OCCBbBIM
BpalleHUeM 3Be3/bl. B 1enomM, MOXHO NpeAIoiIoKuTh,
4yTo HabJro/aeMasi MEepeMEeHHOCTh JMHUKM 00ycioBieHa
HepaguadbHBIMH  TyinbcamusiMu  (oTtocdepb, B
KOMOWHAITMH C BIMSHHEM 3BE3IHOTO BETPa Ha KOHTYPHI
CUJIbHBIX JIMHUI.

B.E. Ilanuyk, A.X P3aes (Lllemaxuncras
acmpogusuueckas  obcepgamopus  Hayuonanvrou
akademuu Hayk Azepoaiioxcana, CAO PAH)

excess of carbon and nitrogen, C/O = 1. The real excess
(average value [El/Fe] = +1.4 relative to iron) of heavy
metals Y, Zr, Ba, La, Ce, Pr, Nd and Sm synthesized by
the neutronization process indicates an effective 3-d
dredge-up and further confirms CGCS6857 to be in the
advanced post-AGB evolution stage. We note an
absence of overdeficiency of light depleted elements
(Ca, Sc). This further confirms the lack of selective
separation in the envelope of the studied object.
Therefore, CGCS6857 is a new metal-deficient member
of the small group of C-rich PPN which have in their IR-
spectrum a band at 21p and show the s-process element
enhancement. We obtained a new evidence that there is
a strong correlation between the presence of the 21p
feature, C, molecular bands, and excess of the s-process
elements. The heliocentric radial velocity from metallic
lines is equal to V,=- 15 + 2 km/s.

V.G. Klochkova in collaboration with T. Kipper (Tartu
Observatory, Estonia)

VARIABILITY OF HEI LINE PROFILES IN THE
SPECTRUM OF THE HOT STAR HD 93521

CCD-spectra acquired with the PFES echelle
spectrograph on the 6 m telescope of the Special
Astrophysical Observatory were used to study short-
term variations in Hel line profiles in the spectrum of
HD 93521 (09.5V). For all lines, the variability pattern
relative to the mean profile is the same, and can be
described as a sinusoidal wave passing through the
profiles from the blue to the red wings. We studied
variations of the radial velocities at a level of 0.5R, of
the line residual intensity, for the absorption bisector and
the blue and red halves of the absorption profile. The
variation time scales and amplitudes for the line halves
differ from one Hel line to another, and show good
correlations with the line central depths (Fig. 31). Going
from weak to stronger lines, the time scale of radial-
velocity variations measured for both halves of the
absorption profile increases, and the amplitude
decreases. The time scale of the radial-velocity
variations for weak lines is, on average, twice the time
scale for strong Hel lines. A variable absorption feature
was detected in the profiles of strong Hel lines, which
moves across the profile synchronously with the star’s
axial rotation. Generally, the observed line variations are
probably due to non-radial photospheric pulsations,
together with the influence of the stellar wind on the
profiles of the strong lines.

V.E. Panchuk, A.Kh. Rzayev (Shemakha Astrophysical
Observatory, National Academy of Sciences of
Azerbaijan & SAO RAS)
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Puc. 31. Amnaumyoa (A) u xapaxmeproe spems (P) nepemennocmu nyuegoii ckopocmu 0nst cunell (a) u kpacuou (b)
nonosun Koumypa abcopoyuu aunuti Hel (natiOennvle MemoOoom 2apMOHUYECKO20 AHANU3A) 8 3A8UCUMOCTIU OM UX
yeumpanvuvix 2nyoun (Ry = 1 — ry) 6 cnekmpe HD 93521. Kpyswcouku u keadpamel cOOmeemcmsyom cieéd Hanpago
nunuam Hel 5015, 4922, 7065, 6678, 4471 u 5876 A. Bepmukanvuvle pazmepvl cumseoios pasHbl OwUbKAM UsMepeHull

ﬂyqeeoﬁ CKopocmu.

Fig. 31. Amplitudes (A) and time scales (P) for radial velocity variations for the blue (a) and red (b) halves of the
absorption profiles of the Hel lines in HD 93521 (derived via a harmonic analysis) plotted against the line central
depths (Ry = 1 —ry); from left to right along the horizontal axis, the circles and squares correspond to the Hel 5015,
4922, 7065, 6678, 4471, 5876 A. The vertical sizes of the symbols reflect the radial-velocity uncertainties.

CHEKTPAJIBHOE IPOSABJIEHUE ®A3bI SSS
Y HOBOU KACCHOIIEH 1995 r. (V723 CAS)

Mennennas kimaccmdeckas HoBas V723 Cas Obuia
OTKphITa B aBrycre 1995r. m pocruria makcuMmyma
6necka 17 nexadps Toro ke roga. 31 sHBaps 2006 r. ona
Obuta OOHapyX€Ha B PEHTTCHOBCKOM JHAra30HE Ha
kocmmueckorr obceparopuu Swift (Hece u ap., IAUC
8676). DTO oOKazaucsd CBEPXMSTKHA PEHTTCHOBCKUN
nctoyHuk (SSS = Super Soft Source) ¢ mMakcumymom
m3ny4enns Ha 0.4 KsB. Ero gepHoTenpHas TemnepaTtypa
340000 K. Hanmuue SSS o3HadaeT, 4To TepMOsIAepHOE
ropeHre 0oraToro BOJOPOAOM BEIIECTBAa IPOUCXOIHUT
MpsIMO HAa MOBEPXHOCTH OEJIOr0 KapiuKa, U M3Iy4CHHE
TakOr0 WCTOYHMKA MBI BHJIUM HampsaMmylo 0e3
MOTJIONIEHUsT B 00oJouke. B pe3ymbrare B3phiBa
aKKpEIMPOBAHHOTO BOJOPOJA HAa TOBEPXHOCTH OEIOro
KapIika  BCS ~ CHCTEMa  OKa3bIBAeTCA  BHYTPH
pacCIIUpSIONIETOCS ~ OTHEHHOTO — Imapa,  KOTOPBIi
HENpO3padeH IS ONTHYECKOTO M PEHTTCHOBCKOTO
m3nydenus. Ilo mepe paccestHHS BBIOPOIIEHHOTO MPH
B3pBIBE BEIIECTBA CTAHOBUTCS HAOIIOaeMON IBOHHAs
CHCTE€Ma M €€ KOMIIOHEHTHI.

®orometpuss V723 Cas Ha TO3IHHUX CTaausIX
BCIIbIIIIKM BbIsSIBUJIA Op6l/ITaﬂbele U3MCHCHUA 6HeCKa
Gonpuioi aMmmmutyasl (10 2™ B puastpe V) ¢ neproaom
0.6932773 JHSL. Taxue W3MEHEHUs Omecka
HAOIOAAIOTCS TPH  OOJBIIOM HAKIOHCHUH OPOWTHL.
Tounast ¢poTOMeTpusi TaKXKe CBHICTEIBCTBYET O TOM,
YTO B CUCTEME €CTh OUEHb SIPKUI aKKPELIMOHHBIM JUCK,
YJacTHBIC 3aTMEHHSA KOTOPOTO MIPOUCXOIAT
MEPUONNYECKH, W TIPOIECC HCTEUEHHsI BEIIecTBA C
XOJIOAHOM 3Be3/1bI 3HAYUTEIHHO YCHIICH.

Ha 6-m Tteneckone co cmekrporpapamu UAGS u
SCORPIO B 2001 — 2005 rr. moxyd4eHsl HJaHHBIE,
KOTOPBIC IIOKa3bIBAOT U3MCHCHHMUS, CBS3aHHBIC C
nosieieHreM SSS. Ha ¢oHe mocTeneHHOro ociabiacHus

SPECTRAL MANIFESTATION OF SSS PHASE IN
NOVA CASSIOPEIAE 1995 (V723 CAS)

The classical slow nova V723 was discovered in
August 1995. It achieved its maximum luminosity on
December 17 of that year. On January 31, 2006, it was
detected in X-rays at the Space Observatory Swift (Ness
et al., IAUC 8676). This turned out to be a super-soft X-
ray source (SSS = Super Soft Source) with the
maximum radiation at 0.4 keV. Its black-body
temperature is 340000 K. The presence of SSS means
that the thermonuclear burning of hydrogen-rich matter
occurs right on the surface of the white dwarf, and we
see radiation of such a source directly without
absorption in envelope. As a result of explosion of
accreted hydrogen on the surface of the white dwarf, the
whole system turns out to be inside an expanding fire
ball which is opaque for optical and X-ray radiation. As
matter ejected at the explosion dissipates, the binary
system and its components become visible.

Photometry of V723 Cas at late stages of the burst
revealed orbital changes of brightness of a large
amplitude (up to 2™ in V band) with a period of
0.6932773 days. Such changes of brightness are
observed when orbit inclination is large. The precise
photometry also attests that the system contains a bright
accreting disk which is partially eclipsed periodically,
and the process of the outflow of matter from the cold
star is intensified considerably.

Data showing changes related to the appearance of
SSS were obtained with the spectrographs UAGS and
SCORPIO of the 6 meter telescope in 2001-2005. On
the background of a gradual weakening of nebula
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HEeOYJISIPHBIX AMUCCHH pa3peKEHHOW OOO0JIOYKH MEXIY
nexabpem 1997 r. m wmromem 2004 r. smwmccus Hell
4686A yenmunace B 3.6 pasa no otHowenuio K Hg, 4to
COOTBETCTBYET TIOBBIIICHUIO TEeMITEpaTyphI
noBepxHocTH Oenoro kapiuka ot 195000 mo 340000 K
(puc. 32, cnesa). ITosiBuiace koponanbsHast JmHus [Fe X]
Ha 6375A, npudem ee MOTOK yBENMUMIICS HA TIOPSIOK
Mexny saBapeM 2001 t. m aBrycrom 2003 r. Jluams
uMeeT JIBYropOyr CTPYKTYpy H QopMmupyercs B
pacmmpstomiericss obomouke. B aBrycre 2003 1. B
CIIEKTpPE MOSBWINCH HEOOBIYHBIE Y3KHE JIHHHH, KOTOPBIE
paHee y HOBBIX He HaOmoaanuch. OHn copMHUpPOBAIUCH
BHe 00o0souky. JIunnn 6466.4 u 6500.5A, Bo3MOXKHO,
npunaiexxat nonam OV u FeXVII (puc. 32, cnpasa).
Crexrpanbable HaOmoaeHns Ha BTA moka3sBaroT, 9410
¢daza SSS y V723 Cas Havanmace emie BO BTOPOHU
nososune 2003 r.
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emissions of the rarefied envelope between December
1997 and July 2004, the emission Hell 4686A
intensified 3.6 times relative to Hg, which means that the
surface temperature of the white dwarf increased from
195000 to 340000 K (Fig. 32, left). The coronal line [Fe
X] appeared at 6375A; its flux increased one order
between January 2001 and August 2003. The line has a
double-humped structure and forms in the expanding
envelope. In August 2003, in the spectrum unusual
narrow lines appeared which were never observed in
novae before. They formed outside the envelope.
Perhaps, the lines 6466.4 and 6500.5A belong to the
ions OV and FeXVI (Fig. 32, right). The BTA spectral
observations show that the SSS phase of V723 Cas
began as early as the second half of 2003.

FeXvIl
[Arv] Hell
|
i -y
N NI
B - W | Ho
[FeX] OV Hell
1 1 1 1 1
6300 6400 6500 6500 6700
Wavelength (&)

Puc. 32. Cresa — kpueas onecka V723 Cas 6 guivmpe B (mouxu). Yeenuuenue pazbpoca mouex c613aHo ¢
VBenuYeHueM aMnaumyobl OpOUMAanbHOU nepuodudeckou nepemennocmu. Temnepamypa nogepxHocmu 60e1020
KAPAUKA — KPYICKU U THOHKASL IUHUS, 36€3004YKOL OMMeYeHo usmepenue na obcepsamopuu Swift. Ommeuenvi epems
yeunenus smuccuu [FeX] u gpaza SSS. I'opusonmanvuas munusi 6HU3y — yposens Oaecka 36e30ul 00 ecnviuiku. Cnpasa
— ¢ppaemenm cnexmpos BTA/UAGS 6 damwet 23.01.2001 (ssepxy) u 02.08.2003 (nu3y).

Fig. 32. Left — the V723 Cas light curve in B band (points). The increase of dispersal of points is related to the
increase of amplitude of the orbital periodic variability. The surface temperature of the white dwarf is denoted by
circles and a thin curve. An asterisk marks the measurement of the Observatory Swift. Times of intensification of
emission [FeX] and the SSS phase are marked. The horizontal line below is the star brightness level before the burst.
Right — a fragment of the BTA/UAGS spectra on 23.01.2001 (above) and 02.08.2003 (below).

B 2003 - 2006 TT. 3aMETHO YMEHBIIMIACH CKOPOCTH
mageHust Omecka (puc. 32, cmea). Paza SSS y
KJIACCHYECKHX  HOBBIX  OOBIYHO  CONPOBOXKIAETCS
3aMeJJICHNeM HJIM OCTaHOBKOH majieHus Oiiecka — IIaTo
Ha KpuBOW Oyecka. BeposTHO, 3TOT (QEeHOMEH Mbl
HabmomaeM u y V723 Cas mocnennue 3 roma. 31ech
YPOBEHb IUIATO HAXOAUTCS BCero Ha 3™ Bblllle YPOBHS
CIIOKOWHOTO OJIecKa JI0 BCIIBIIIKH.

®dasza SSS nabmomaercs y V723 Cas na 11-it roa
rmocine  Makcumyma  Bemblkd.  CTonb  MO3IHSA
peHTreHOBCKast (a3za sBIIETCS PEKOpOHOH cpenu

In 2003 — 2006 the brightness fall rate decreased
noticeably (Fig. 32, left). The SSS phase of classical
novae are usually accompanied by deceleration or stop
of the brightness fall — a plateau in the light curve.
Probably, it is this phenomenon that we have been
observing in V723 Cas during the last three years. Here
the plateau level is only 3™ higher than the level of the
quiet brightness before the burst.

The SSS phase is observed in V723 Cas the 11-th
year after the burst maximum. So late X-ray phase is a
record among galactic novae. Such duration of the X-ray
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raJaKTHYECKUX HOBBIX. Takas JUINTENIBHOCTh
PEHTI€HOBCKOH (ha3bl SIBHO yKa3blBaeT Ha HaJM4Ke
3G PEKTUBHOTO MEXaHH3Ma «IOJArPY3KH» BOJIOPOIHOTO
TOIUIMBA B ATOT IIPUPOIHBII PEAKTOp B pE3yibTaTe
YCHJIEHHOTO TEMIIa MCTEYCHHUS BEUIECTBA C XOJOIHOTO
KOMITOHEHTA.

E.A. bapcykosa, C.H. ®abpuxa, H.B. bopucos,
A.H. Bypenxos coemecmuo ¢ B.II T'opauckum u
H.B. Memnosou (T'AHULI MI'Y)

MOJEJb MAI'HUTHOI'O 1TOJIA MEJJIEHHBIX
CP POTATOPOB HD187474 1 HD201601

Ilo mporpamme uccinegoBaHUST MarHUTHBIX IOJEH
3Be31 ¢ OOnbUIMMM mepuofamu Bpamenus (P> 259
uccienoBana 3Besna HD187474, Bpamaromascsa ¢
IIEpUOAOM P =2345% Pa6ora BemoiHsIach c 1EeJIbIO
MIPOBEPKH THUIIOTE3bI, YTO TOPMOXKEHHE 3BE3]l Ha PaHHUX
CTaHsX 3BOJIIOLMU MPOUCXOUT CHIILHEE B TOM Cllydae,
€CIM OCh JUNONS ¥ OCh BpPANICHUS COBIIAJAIOT.
OKka3anock, 94TO CTPYKTypa MarHUTHOTO TIOJIS 3BE3[IBI
Jy4llle BCETO OIMHUCHIBACTCS MOICIBI0 CMEIICHHOTO W3
LeHTpa 3Be3fsl aumoins Ha BenuumHy 0.1 pamgmyca u
OCBIO JMIIONS, HAKIIOHEHHOW K OCH BPAIICHUS HA YTOJ
[} =24°. BcnencTBHe CMEIICHHS TUIIONS BEITHYMHA
MarHUTHOTO TIOJISl Ha MmoJrocax pasHas: Bp =+6300 u —
11600 raycc.

Uccnenosana, Taxxke, 3Be3ga HD201601 ¢
nepuooM BpamieHus oxoyio 80 jer. HaGmogarenbHbie
JAaHHBIE ~ JIy4Ille BCEro  OIMCBHIBAIOTCS  MOJENBIO
LEHTPAILHOTO JUIOJS ¢ yrioM 3= 85.5°, T.e. qumosb
JISKUT B IUIOCKOCTH SKBaTOpa BpalleHus. BennunHa
noJist Ha nomrocax Bp = 6000 raycc.

Ilo panHOM mnporpaMMe K HACTOSIIIEMY BPEMEHH
uccienoBaHo 8 MemneHHo Bpamatormmxcs CP 3Bes3m.
Cpennee 3HaueHue yriia = 62°, 4TO COOTBETCTBYET
CIyyar0  I[POU3BOJBHOM  OpUEHTALMHU  JUIOJIEH.
HenapamnensHocTh ~ oceil  BpamieHus Yy — Bcex
HCCIIEIOBAaHHBIX K HACTOSIIEMY BPEMEHH MEIJICHHBIX
poTaTopoB SIBIISICTCA MIPU3HAKOM OTCYTCTBUS
TopmokeHnss CP 3Be3g Ha CTagusxX SBONIONUH 0
IJIABHOM TOCIIeI0BAaTENIbHOCTHY. VI3BeCTHOE OTCyTCTBHE
JIOCTaTOYHO CHIIBHBIX mojed 3Be3n Ae/Be XepOura,
HaxoJIIMXCST HAa O3TOW cTaguu, u  oOpaTHas
3aBUCHMOCTh CpEIHEro IOBEPXHOCTHOro mnois Bs or
MIepUO/a BPAIIEHHS TAKXKE MOJIEPKHUBACT ITY THIIOTE3Y.
CymectByer mHOTO0 CP 3B€31 ¢ 0OYeHH CTaOBIMHU, MEHEE
100 raycc, MarHUTHBIMU I[OJIIMHU, NPUYEM BCE OHHU
MEJUIEHHbIE poTaTophl. [lemaercs mnpeaBapUTENbHBIN
BBIBOJ|, YTO MEJJIEHHOE BpalmeHue «gocrtamocb» CP
3Be3/1aM OT IIPOTO3BE3HBIX O0IAKOB.

FO.B. I'nazonesckuti

HUCCIEJOBAHUE 3BE3] CO CJABBIMU
MAT'HUTHBIMU NOJIAMUA

CP 3Be3ma HD220825, k Psc, uMeeT moJjie MeHbIIIE
100 raycc, XOTs OOBIYHO BEJIMYMHA MATHUTHOTO IIOJIS

phase obviously indicates the presence of an effective
mechanism of “upload” of hydrogen fuel in this natural
reactor as a result of an intensified rate of the outflow of
matter from the cold component.

E.A. Barsukova, S.N. Fabrika, N.V. Borisov,
A.N. Burenkov in collaboration with V.P. Goransky and
N.V. Metlova (SAI MSU)

MODEL OF MAGNETIC FIELD OF THE SLOW
CP ROTATORS HD187474 AND HD201601

Under a program of studying magnetic fields of stars
with large rotation periods (P > 25¢% the star HD187474
rotating with the period P = 2345 days was investigated.
The purpose of the work was to test a hypothesis that the
braking of stars at early stages of evolution is stronger in
the case when the dipole axis coincides with the rotation
axis. It turned out that the structure of magnetic field of
the star is described best by the model of a dipole shifted
from the star center by value of 0.1 radius and a dipole
axis tilted by angle = 24° with respect to the rotation
axis. Owing to the dipole displacement, the value of
magnetic field on poles is different: Bp = +6300 and —
11600 Gauss.

The star HD201601 with the rotation period of about
80 years was also investigated. The observational data
are presented best by a model of a central dipole with
the angle B = 85°.5, i.e. the dipole lies in the plane of
rotation equator. The value of magnetic field on poles is
Bp = 6000 Gauss.

By now, under this program 8 slowly rotating CP
stars were studied. The average value of angle is § =
62°, which corresponds to the case of arbitrary
orientation of dipoles. Non-parallelism of rotation axes
in all slow rotators studied by now indicates that there is
no braking of CP stars at stages of evolution «before the
main sequence». The known absence of sufficiently
strong magnetic fields in Ae/Be Herbig stars at this stage
also supports this hypothesis. An inverse relation
between the average surface magnetic field Bs and the
rotation period for Ae/Be Herbig stars also confirms
such an opinion. There are many CP stars with very
weak (less than 100 Gauss) magnetic fields, all of them
being slow rotators. A preliminary conclusion is made
that the CP stars “inherited” slow rotation from
protostellar clouds.

Yu.V. Glagolevskij

INVESTIGATION OF CP STARS WITH WEAK
MAGNETIC FIELDS.

The field of the CP star HD220825, «k Psc, is less
than 100 Gauss, though usually the magnetic field of
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XUMHYECKHU-TIEKYJISPHBIX 3BE3]] COCTABISACT HECKOJBKO
ThicsTd Taycc. OIHAKO, HECMOTPs Ha CIabOCTh OIS,
XMMCOCTaB B CPEIHEM COOTBETCTBYET 3Be3llaM C
cubHBIM ToJieM. CrhemaH BBIBOM, YTO HE TOJBKO
MarHuTHOE IIOJie BIMSAET HAa AHOMAIMH XHMCOCTaBa.
CymecTByeT emie oAWH KaKOH-TO MEXaHW3M, KOTOPBIH
CIOCOOCTBYET ocnabIeHnto TypOyIeHIH "
BO3HHUKHOBEHHUIO IUGQY3MH XUMHUYECKHUX DICMEHTOB.
MO>HO PEearoIokKUTh, YTO 3TO MEJIEHHOE BpaIlleHHeE.
JlelicTBUTENbHO, MUKPOTYpOYJIEHTHAs: CKOPOCTh Y 3TOU
3BE31bI OJIM3KA K HYIIIO.

FO.B. I'naconescxuti, I'A. Yynmonos coemecmuo ¢
UX Unuesoim u UK. Cmamesou  (Hucmumym
acmponomuu u HAO-Poowcen BAH, boneapus)

XNMCOCTAB HE-W 3BE3]] HD37058, 212454,
224926

Bmecte ¢ HD21699 u HD217833, panee Hamm
WCCIIEIOBAHHBIX, BCE 3BE3Ibl HMEIOT  HYJEBYIO
MHUKPOTYpOyJIEeHTHYIO cKOpocTh, a HD212454 u 224926
— cmaboe mone Be < 100 raycc. OTu 3Be31pI, HECMOTPS
Ha cjaboCcTh TMOJIsg, O00JaZaloT CHJIBHOH aHOMAaaueH
XHUMCOCTaBa, COOTBETCTBYIOIICH 3Be34aM C CHIIbHBIM
nojgem. Takke  cHenaH  BBIBOA, 4TO  ciabas
MHUKPOTYpPOYJICHIINS BO3HUKAET BCIICACTBUE MEJICHHOTO
BpaieHus. BTopas mpoOiemMa COCTOMT B TOM, 4TO,
HECMOTpS Ha OYCHb cl1aboe MmoJie, CKOPOCTh BPAIICHUS Y
3Be31 Mana. Ha 3aBUCHMOCTH Vsini OT MacChl 3BE3JIBI C
CIIIHBIM W CJIa0BIM IIOJIEM HE ITOKa3bIBAIOT HHUKAKOU
3aBHCHMOCTH OT MAarHHTHOTO Toiisi. B maHHOM ciyuae
MBI CHOBA ITOKa3bIBa€M, YTO MATHUTHOE TI0JI€ HE BIUSET
Ha moTtepro MomeHTa Bpamienus CP 3Be3n. MemieHHoe
BpaIlleHHe JOCTAJIOCh OT MPOTO3BE3JHBIX 00IAKOB.

FO.B. I'aconesckuii, B.B. Jleywun, I A. Yynmonos

3-D OB30P KJIIACCHYECKHUX LBV-3BE3]] B
I'AJTAKTHKE M33

Bt mpoenen 3-D 0630p Beex kimaccudecknx LBV-
3Be3x B ranaktuke M33. IlomydeHsl HaOMIOACHUS TSATH
m3BecTHBIX LBV 3Be3n: varA, varB, varC, var2 and
var83 Ha maHopamHoM cnekTporpage MPFS BTA B

CHeKTpansHOM  jguamazoHe 4000 — 6800A ¢
MIPOCTPAHCTBEHHBIM pa3pelIieHreM 4 IK.

Bokpyr varB, var2, var83  oOHapyeHbI
npoTsKeHHble TymanHocTH (puc. 33). CrpykTypa
TYMaHHOCTeH  [OKa3plBaeT, 4YTO  OHH  OBbUIH

copmupoBansl Berpamu LBV-3Be3x mim atux 3Be3n 10
¢a3zer LBV. TymMaHHOCTH KWHEMAaTHYeCKHA CBS3aHBI CO
cBOoMMHU 3Be3namu. Ux ¢usmueckue pasmeps! 15 - 30 mk,
1 UX TUHAMHUYecKoe BpeMs cocTaBisitoT 105 - 106 mert.
3Be3nbl varA u varC He TMOKa3bIBaIOT MPOTSIKEHHBIS
TYMaHHOCTH, HO 3MHCCHOHHBIE JIMHAU TYMaHHOCTEH
OIIPEZIETICHHO €CTh B UX CIIEKTpaXx.
IIpaktuyecku  Bce  H3BECTHBIE

lajjakTMKM ~ UMEIOT  OKOJIO3BE3IHbIE

LBV-3Be3an1
000JI0UKH.

chemically peculiar stars is several thousand Gauss.
However, despite the field weakness, the average
chemical abundance corresponds to stars with the strong
fields. A conclusion was made that anomalies of
chemical abundance are determined not only by
magnetic field. There is one more mechanism which
weakens turbulence and promotes the origin of diffusion
of chemical elements. One may assume that this is the
slow rotation. Really, the microturbulent velocity in
such stars is close to zero.

Yu.V. Glagolevsky, G.A. Chuntonov in collaboration
with LH. lliev and LK. Stateva (Institute of Astronomy
and NAO-Rozhen, Bulgaria)

CHEMICAL COMPOSITION
STARS HD37058, 212454, 224926

OF THE HE-W

All of stars, together with HD21699 u HD217833
which were studied earlier, have the zero microturbulent
velocity. HD212454 and 224926 have a weak field of
Be <100 Gauss. In spite of the weak field, these stars
have a strong anomaly of chemical composition
corresponding to stars with the strong field. A
conclusion was also drawn that the weak
microturbulence arises due to slow rotation. The second
problem is that in spite of a very weak field the rotation
velocity of stars is small. The stars with strong and weak
fields show no dependence on magnetic field in the
relation between vsini and star mass. In this case we
show again that the magnetic field does not influence the
loss of rotating force of the CP stars. The slow rotation
is inherited from protostellar clouds.

Yu.V. Glagolevskij, V.V. Leushin, G.A. Chuntonov

INTEGRAL FIELD SPECTROSCOPY SURVEY
OF CLASSICAL LBV STARS IN M33

We have carried out integral field spectroscopy
survey of classical LBV stars in M33. Five well-known
LBV stars in M33 were observed with the Multi-Pupil
Fiber Spectrograph (MPFS) on the 6 m telescope. We
observed LBVs varA, varB, varC, var2 and var83 with
the spatial resolution 4 pc in the spectral range 4000 -
6800 A.

Large-scale nebulae around LBV stars varB, var2,
var83 were found (Fig. 33). The structure of the nebulae
indicates that they were formed by LBV (or pre-LBV)
winds. The nebulae are kinematically connected with
host stars. Their physical extension is about 15 - 30 pc,
and their dynamical times are within a range of 105 —
106 years. The stars varA and varC do not show any
extended nebulae, but nebular lines are certainty present
in their spectra.

Practically all known galactic LBV stars have
circumstellar nebulae. Typical galactic LBV nebulae
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Tunuunsle ranakrudeckue LBV-TymanHocTH umerot
pasmepsl 0.1 - 4 nk, ckopocTh pacmupenus 15 - 100
KM/C M MX JuHampueckoe Bpems 100 - 5-10* nmer.
TymannocT pasmepom 10 - 30 mx He MOTyT OBITH
n3ydyeHsl B ['ajakTuke, Tak Kak MX YIJIOBOM AUaMeTp
npeBeicuT | Tpamyc. OOHapyKeHHe M HW3yYeHHE TaKUX
KpyIHOMAacCIITaOHBIX TyMaHHOCTeH BOKpyr LBV 3Bes3n
JaeT BaXHYI0 HHOOPMAIMIO O pPaHHUX CTagusxX
9BOJTIOLIMH MaCCUBHBIX 3BE3I.

O.H. Llonyxosa,
B.JI. Agpanacves

I1.K. Aboimacos,

C.H. @abpuxa,

lination

Dec

have sizes within a range of 0.1- 4 pc, expansion
velocities 15-100 km/s, and their dynamical times are
within the range 100 - 5-10%years. Nebulae of 10-30 pc
size around LBV-stars in our Galaxy can not be studied,
because their angular diameters would exceed 1 degree.
The large-scale nebulae have to be studied in external
galaxies. Detection and study of large-scale nebulae
around LBV-stars is important: they give information
about the earliest phases of evolution of massive stars.

O.N. Sholukhova, P.R. Abolmasov, S.N. Fabrika,
V.L. Afanasiev

Continuum

(arcsec)
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offset (arc
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Puc. 33. Cresa: Kombunuposannoe uzobpasicenue obnacmu 6oxpye var2 no oannvim Macces u dp. (2001, BAAS, 33,
1496u uzobpasicenue, nonyuennoe ¢ MPFS, ¢ nanoxcenvimu uzopomamu 6 aunuu Ho. Cnpaea: Kapmer MPFS 6
JUHUAX U KOHmuUHyyme 36e30bl var2. bunonspnas mymannocms xopowo euona uwa Ho u Hf xapmax. Ona
HeCUMMEMPUYHA U NOKA3bIEAEN PA3IUYHYIO MOPPONIOSUI0 6 TUHUAX Pa3Ho20 6030yicoenus. Cama 36e30a A6Isemcs
UCMOYHUKOM IMUCCUU 8 paspeuieHHblx auHusx. bunonapuas mymannocmo umeem pazmepwr 20x40 nc, 2az 6 Heii
6030yocoaemcs yoapom. B nunuu Ho o6napyoicen epaduenm ckopocmu 30 km/c 6 nanpagnenuu SE-NW.

Fig. 33. Left: A composite image of the var2 region taken by Massey et al. (2001, BAAS, 33, 1496) and the MPFS
image with the line Ho. isophots superimposed. Right: Monochromatic and continuum MPFS maps of var2. A bipolar
nebula is clearly seen in the Ho and Hf emission line maps. It is asymmetric and shows different morphologies in
lines of different excitations. The star itself is a source of emission in permitted lines. The bipolar nebula’s size is
20x40 pc and it is shock excited. The Ha radial velocity gradient £30 km/s was detected in the SE-NW direction.

TYMAHHOCTH VYJIBTPAAPKUX PEHTIE-
HOBCKHUX UCTOYHHNKOB

Hamu wuccnenoBanach BBIOOpPKA W3 8 ONTUYECKUX
O0BEKTOB — TYMaHHOCTEH M MOJOMBIX 3BE3AHBIX
CKOIUICHHI ¢ HEOYIIPHOM KOMIIOHEHTOH, COBITAIAFOIINX
C  BHESJICPHBIMH  YJIBTPASPKUMH  PEHTI€HOBCKHUMU
ucrounnkamu  (ULX) B Onm3kux  rajakTukax.
Habmonenus npooamiuck Ha BTA co cniekrporpadom
MPFS wu SCORPIO (B nanuHHOLIENEBOH MoJE).
IMokazaHo, 4yro anst GonmpmmHCTBa TyManHocTen ULX
XapaKTepHbl MOBBILIEHHbIE MO cpaBHeHuto ¢ HII-
obmactamu orHowmenus [OIII] A5007 / HPB w/wim sipkue

ULX NEBULAE

We studied a sample of 8 optical counterparts
(emission-line nebulae and stellar clusters with a nebular
component) of extra-nuclear Ultra-luminous X-ray
Sources (ULXs) in nearby galaxies. All data were
obtained at the 6 m telescope with the MPFS and
SCORPIO (the long-slit mode) spectrographs. All ULX
nebulae  are  characterized by  more  high
[OIII] A5007 / HP ratios typical of HII regions or/and
bright low-excitation lines typical of shock-powered
nebulae. In spectra of some objects (IC342 X-1,
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3alpelieHHbIe  JIMHUM ~ HHA3KOTO  BO30YXKICHWUS,
XapaKTepHBIC JUTS TyMaHHOCTEH YIapHOTO
BO30yxk/eHUSI. B cHekTpaX OTAEIBHBIX OOBEKTOB
(IC342 X-1, HoIX X-1, puc.34) HabmomaroTCcs

MPOCTPAHCTBEHHO pa3lelieHHbIE O00JacTH, SIPKUE B
nmuHusx Beicokoro (Hell, Felll, ArIV) u mmskoro (SII,
OI, NII) Bo3OyxmeHus.

Habmronaemble  cBoiictBa  TymanHocteit  ULX
CBHJICTENBCTBYIOT B IOJb3Y CMELIAHHOTO Xapakrepa
HUCTOYHHUKOB HOHU3alunu u B036y)K[[eHI/IH.

CocCylIeCTBOBaHUE YIAPHBIX BOJH M (HOTOMOHH3AIMU
corjacyercsi ¢ KapTHHOW BeTpa, BO3HMKAIOIIEr0 HpHU
CBEPXKPUTHYECKOH aKKpPEUMH Ha YEpHYI JBIpY
3Be3MHOM  Macchl. JIns  mMpOKOro  aWamna3oHa
AKKPEIMOHHBIX TMapaMeTpoB Temmeparypa ¢Gotocdeps
BeTpa cocraBisier BenmnunHy ~105K mpum cBeTMMoCTH
1039+1040 spr/c. MexaHuyeckasi CBETUMOCTb BETpa
Takke Omm3ka xk 1039 apr/c (wmm OomnbIe, Ipu HATMYUN
CTpyiHOW akTHUBHOCTH). O030p CBOMCTB TyMaHHOCTEH
ULX gan Hamu B craThe B ACTPOPH3IUUECKOM
oroyuterene, 62, 36.

JlBa HCTOYHMKA OTOXAECTBIECHBI C MOJIOJBIMU
3Be3AHbIMH cKomuteHusiMu: MS1 X-7 — ¢ oObekroMm
n5194-839 wu3 karamora Larsen (S.Larsen, 2000,
MNRAS, 319, 839), NGC7331 X-1 — ¢ 04eHb MOJIOJIBIM
ooraTteiM ckorieHrueM W HII-00macThio, M3BECTHON Kak
P98 (Petit 1999, A&ASS, 131, 317). Ilo pe3ynbraTam
JUTMHHOIIETIEBOH CIEKTPOCKOIINHA CKOTUICHHSA
NGC7331 X-1 Obumm omeHeHbl ero Bospact (4+4.5

5
MWUIMOHOB  JieT), Macca (okomo 10" M)
METAJUTHYHOCTH (TIOPSIIKA COTHEYHOI).

II.K. Aboimacos, C.H. @abpuxa,

u

O.H. Llonyxosa

coemecmuo ¢ JI. llsapyem u K. I'owem (NASA
Marshall Space Flight Center)
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HolX X-1, see Fig. 34) spatially-distinct areas of high
(with bright lines of Hell, Felll, ArIV) and low (SII, OI,
NII) excitation are seen.

The observed properties of ULX nebulae point to a
probably complex nature of ionization and excitation
sources.  Coexistence of shock waves and
photoionization is consistent with a theoretical picture
for a wind originating from a supercritically accreting at
stellar mass black hole. For a wide range of accretion
flow parameters the wind is supposed to have a
photosphere with a temperature of the order 105K and a
luminosity of 1039+1040 erg/s. The mechanical
luminosity is also close to 1039 erg/s (or may be higher
in the case of jet activity). We reviewed observational
properties of ULX nebulac in our article in
Astrophysical Bulletin, 62, 36.

Two objects were identified with young stellar
clusters: M51 X-7 with the object n5194-839 in Larsen's
catalogue (S.Larsen, 2000, MNRAS, 319, 839), and
NGC7331 X-1 with a very young and rich cluster and
HII region known as P98 (Petit 1999, A&ASS, 131,
317). We used the results of long-slit spectroscopy to
estimate NGC7331 X-1 parameters: age (4+4.5 Myr),
total mass (about 10’ solar masses) and metallicity
(about solar).

P. Abolmasov, S. Fabrika,
collaboration with D. Swartz
Marshall Space Flight Center)

O. Sholukhova in
and K. Ghosh (NASA
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Puc. 34. Tpexysemnoe uzobpasxcenue MH9/10 (mymannocmo, cesazawnas ¢ ULX HolX X-1), nocmpoenuoe no
oannvim, nonyuennvim Ha MPFS. Kpacueii - Ha, cunuti - [OIII]A5007, 3enenvii — unmezpupogannsiii om 4000 oo
50004 xowmumyym c uckmouennvimu cnexmpanvhvimu aunusmu. ITloxazanst nonoxcenue wenu SCORPIO u
KOOPOUHAMbI PEHMEEHOBCKO20 UCMOYHUKA, NpUsedeHbl CHeKmpbl 08YX y4acmkoe mymauHocmu (cnpaea). Ha

cnekmpe yeHmpaivhvix ooaacmeti suona nunus Hell 4686.

Fig. 34. The RGB image of MH9/10 (the nebula associated with ULX HolX X-1) made from MPFS data. Red: Ho,
blue: [OIII] 25007, green: continuum integrated from 4000 to 50004 with spectral lines excluded. Long slit and X-ray
source positions are shown. Spectra of two parts of the nebula are shown in the right panel. The Hell 4686 line can

be seen in the spectrum of the central part of the nebula.
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BAPHALINU MMPO®NJIA ONTUYECKOM
KPUBOU BJECKA IIYJbCAPA B
KPABOBUJHOU TYMAHHOCTH

[IpoBeneHo wmccnenoBaHue Bapualwii Mpodwis u
¢a3pl  ONTHYECKUX  HMIYJIbCOB  IIylbcapa B
KpaboBuaHO# TyMaHHOCTH Ha Pa3IMYHBIX BPEMEHHBIX
mKanax. Vcrnonp30Banich JaHHBIE, TOTYYEHHBIE HA 4-M
Teneckone uM. Yuibsima I'epmens (Kanapckue octpoa)
U Ha 6-M TEJECKOINEe C MOMOUIBIO JIABHHHOIPOJIETHOTO
cyerynka (OTOHOB, 4-X KaHAJIBHOrO (hoTOMETpa Ha
OocHOBE ()OTOYMHOXHTEJIEH, a TaK)KE MHOTOKaHAJIBHOTO
na"HopamHoro Qotocnekrponoasipumerpa (MPPP) ¢
MUKPOCEKYHIHBIM BPEMEHHBIM paspeuieHueM B 1994,
1999, 2003 u 2006 rr. [lomydyeHBI >KECTKHE BEpXHHE
Mpenensl Ui aMIDIMTYABl TpeliecCHd Iyjbcapa Ha
BpeMmeHax oT 3.3 cexyHzbl 10 1.5 yacoB. B To ke Bpems,
BIIEpBBIE OOHapyXXeHHI (puc. 35) BapHanud MOMEHTOB
MpUX0Ja HMMITYJIbCOB Ha IIKale HECKOJIBKHUX YacoB C
amMrunTygoi okoso 10 mkc. CpaBHeHne 3Toro 3dexra
C HU3BCCTHBIMHU IIO pa[ll/IOHa6J'IIOZleHI/I}IM napamMeTpamMu
«BPEMEHHOTO IyMa» IOKa3bIBaeT €ro CYNIECTBEHHOE
MPEBBINICHUC Haxq OXHJJaCMbIM, 4To MOXET
CBUJICTEIBCTBOBATh O HAJIMYMM OTIEIBHOM (BO3MOXKHO,
KBa3WIEPHOJNYECKOH) KOMIIOHEHTHl IyMa Ha 3THX
BpEMEHaX.

Taroke oOHapyKeHBI 3HAYMMBIC BapHald (HOPMBI
KpHUBOI OJieCKa Ha MacHITabe HECKOJIBKUX JET KOTOpPEIE
MOKHO MHTEPIIPETUPOBATh KaK W3MEHEHHE TUarpaMMBI
HAIpaBICHHOCTH IyJibcapa B  pe3ysbTare JmOo
oOHapy)XeHHOH paHee IONTOBPEMEHHOH MpPEeLecCuu ¢
nepuomoMm 560 gHeW, OO0 BEKOBOH  ABOJIIOIMH
BpalleHus MyJbcapa.

I'. becxun, B. oe Byp, C. Kapnos, B.IInoxomnuuenxo
coemecmuo ¢ Hayuonanvmelm — yHusepcumemom
Upnanouu (Tanseti) u A.buproxosvim (ITAULL MT'Y)
National University of Ireland (Galway)
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VARIATIONS OF THE OPTICAL LIGHT CURVE
PROFILE OF THE PULSAR IN THE CRAB
NEBULA

Variations of the profile and phase of optical pulses
of the pulsar in the Crab nebula were studied on
different time scales. Data obtained in 1994, 1999, 2003
and 2006 with the William Hershel 4 m telescope
(Canary Islands) and the 6 m telescope by means of an
avalanche photon counter, a 4-channel photomultiplier
photometer and a  multi-channel  panoramic
photospectropolarimeter (MPPP) with the microsecond
time resolution were used. Strict limits of the pulsar
precession amplitude on times from 3.3 seconds to 1.5
hours were obtained. At the same time, variations of
moments of pulse arrivals on the scale of several hours
with amplitude of about 10 microseconds were first
detected (Fig. 35). Comparison of this effect with
parameters of the “time noise” known from radio
observations shows that it considerably exceeds the
expected ones, which can testify the presence of a
separate (perhaps, quasi-periodic) component on these
time scales.

Significant variations of the light curve form were
also detected on the scale of several years, which can be
interpreted as a change in the pulsar’s directional
diagram resulting from a long-term precession of the
560-day period or a secular evolution of the pulsar
rotation.

G. Beskin, V. de Bour, V. Plokhotnichenko in
collaboration with the National University of Ireland
(Galway) and A. Biryukov (SAI MSU)

Puc. 35 Bapuayuu epemenu npuxooa 21aHo2o
umnyavca  ("gazosvle  cosueu')  onmuueckozo
usnyueHus nyivcapa 6 Kpabosuonoii mymasHocmu no
Oannvim 1999 2. Bepxuuil pucyHoOK — OpucuHaibHble
SHAUEHUs!, HUNCHULL — YCPeOHeHUe UX No UHMepP8aIam
onumenvrocmoio 1000 cexyno. Bapuayuu sensiomcs
suauumvimu (na ypoeue suauumocmu 2-107), umerom
amnaumyoy ~(4 + 1.5) mxc u xapakmepmnoe epemsa 1.5-
2 uaca.

Fig. 35. Variation of the arrival time of the main pulse
(“phase shifis”) of optical emission of the pulsar in
the Crab nebula by data of 1999. The upper panel
shows original values, the lower panel presents their
averaging over intervals of 1000-second duration. The
variations are significant (at the significance level of
2:107). Their amplitude is ~(4 +1.5) microseconds,
the characteristic time is 1.5-2 hours.
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HCCJIIEJOBAHUE OBBEKTA-KAHIUJATA B
OJUHOYHBIE YEPHBIE AbIPBI MACHO-1999-
BLG-22

3aBepIIeHO HCCIEIOBaHHE OOBEKTa-KaHIUAaTa B
OIWHOYHBIE YEpHBIC IBIPHI  3BE3IHOW  MAacCHI
rpaputanioHHor JimH3b MACHO-1999-BLG-22 ¢
HCIIOJIb30BaHUEM pe3ylibTaToB HabOroneHuii Ha BTA, a
TaKk)Ke AapXMBHBIX MOAHHBIX KOCMHUYECKHX TEJIECKOIOB
ROSAT, XMM-Newton u Hubble. [Tonxydens! BepxHue
npesensl sl aMIUIMTYAbl ONTHYECKOH MepeMEHHOCTH
00BEKTa Ha BpEeMEHaX 10° - 1 ¢, MHTEHCHBHOCTH €ro
PEHTIE€HOBCKOTO M3JydeHHs Ha ypoBHe ~5-10"° spr cm”
el B mnanazoHe 0.5 - 4.5 3B, a Takke mig
ornrrrueckoro Giecka B ¢umstpe I (o 19 mo 21" B
3aBHCHMOCTH OT OTOXKIECTBICHHS OOBEKTa C OTHOU U3
3Be3x B Omenme). IIpoBenmena  Teopermyeckas
WHTEpIpEeTanys IOJyYeHHBIX OTPaHWYCHHH B paMKax
pa3BUTOH HAMH TEOPHUH AaKKPEIWH Ha OJUHOYHEIC
YepHbIe  JABIPEI  3Be3AHOW  Maccel.  OTBeprayTa
BO3MOXXHOCTb ~TOTO, YTO TIpPaBUTAllMOHHAs JIMH3a
SBIIIETCS YEepHOM IbIpod ¢ Maccoil 130 CoJHEuHBIX,
pacnionoxeHHoi Ha paccrosHuM 500 nk (puc. 36). Ilo-
BUAMMOMY, YepHas AbIpa UMEET Maccy 3-5 COJHEUHBIX U
JIOKAITM30BaHa B 00JIaCTH OamKa.

I'. becxun, B. oe bByp, C. Kapnos, B. [lnoxomnuuenxo

THE STUDY OF MACHO-1999-BLG-22 - A
CANDIDATE OBJECT IN SINGLE BLACK
HOLES

The study of a candidate object in single black holes
of stellar mass — the gravitational lens MACHO-1999-
BLG-22 — with the use of results of BTA observations
and archive data from the cosmic telescopes ROSAT,
XMM-Newton and Hubble was completed. Upper limits
for the amplitude of optical variability of the object on
times of 10 - 1 sec, the intensity of its X-ray emission
at a level of =5-107" erg cm™s™” within the range 0.5 -
4.5 kEv and the optical luminosity in the I band (from
19 to 21™ depending on identification of the object with
one of the stars in the blend) were obtained. The
obtained limitations were interpreted within the context
of a theory developed by us about accretion on single
black holes of stellar mass. A probability that the
gravitational lens is a black hole of 130 solar masses
located at a distance of 500 pc was rejected (Fig. 36).
Apparently, the mass of the black hole is 3-5 solar ones
and it is located in the region of bulge.

G. Beskin, V. de Bour, S. Karpov, V. Plokhotnichenko
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Puc. 36. Cpasuenue mooenvhvix npedckasanutl
penmeenogckoeo  nomoka u I genuuumnvl
obvexma MACHO-99-BLG-22 c
HAbMOOAMenbHbiMU ~ BEPXHUMU — Npedeami,
NOAYUEHHLIMU —~ NO  OAHHbIM — KOCMUYECKUX
meneckonog XMM-Newton u Hubble.

Fig. 36. Comparison of model predictions of
1 the X-ray flux and the I magnitude of the object
|  MACHO-99-BLG-22 with observational upper
1 limits obtained by data of the cosmic telescopes
|  XMM-Newton and Hubble.
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HNCCIIEJOBAHHUE 3BOJIIOIIMA OJUHOYHBIX
PAIMOITYJIBCAPOB

IlpongonmxeH CTATUCTUYECKUM aHAIA3 3BOJIIOLUHU

napaMeTpoB  BpaileHuss B BelOopke u3 300
"cranmapTHeIX"  paauomynbecapoB. Ilokasano, drto
HeperyJisapHble HW3MEHEHHUS C BO3pPacTOM  YacTOTHI

BpalieHuA HeﬁTpOHHLIX 3BC3]] U €€ HepBOﬁ n BTOpOﬁ
MPOU3BOAHBIX MOXKHO OOBSICHUTh COYETAaHUEM BEKOBOT'O
3aMCJICHUSA UX Bpall€HUs C UHJACKCOM, OIM3KUM K 5, n
OHUKIHYECCKUX MM CTOXAaCTHYCCKUX Bapnaunﬁ €ro
CKOpOCTH. OTHOCHTEIbHAS AMIUIATYda TOCIEIHUX

35

THE STUDY OF EVOLUTION OF SINGLE
RADIO PULSARS
Statistical analysis of evolution of rotational

parameters in a sample of 300 “standard” radio pulsars
was continued. It was shown that irregular changes of
rotational frequency of neutron stars and its first and
second derivatives with age can be explained by a
combination of the secular deceleration of their rotation
with an index close to 5 and cyclic or stochastic
variations of their speed. The relative amplitude of the
latter is 10 - 10° on times of 100-1000 years and it
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cocrapimser 10° - 10° ma Bpemenax 100-1000 ner u
YMEHBIIACTCS 110 MEPE CTapeHHs IMyIbcapoB (puc. 37).

I'. beckun, C. Kapnog coemecmno c A. bupiokogvim
(TAHLL MT'Y)

decreases as the pulsars get older (Fig. 37).

G. Beskin, S. Karpov in collaboration with A. Biryukov
(SAI MSU)
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Puc. 37. Cpasnenue 3asucumocmu nepeoii u 6mopoti nPOU3800HbIX YACHIONbL BPAUEHUSL PAOUONYIbCAPOS ¢ NPOCNOT
Moodenvio hazosbix eapuayuil 3amyxaroueti ¢ 803pAcmom AMIIUMYObL, HALONCEHHBIX HA CEKYIAPHOe 3amedNieHue ¢
nokazamenem mopmodxicerus n~3. [lynkmupuvie nunuu ocpanuyusarom 1o-obnacme.

Fig. 37. Comparison of relations between the first and second derivatives of the rotational frequency of radio pulsars
with a simple model of phase variations of the amplitude fading with age superimposed to the secular deceleration

with the index of n~5. The dotted lines bound the 1o region.

JBOMHBIE CHCTEMBI BEJIbINA + KPACHBIN
KAPJJUKM M IIPOBJIEMA  ITPOBAJIA
IEPHO/I0OB y KATAKJU3MHAYECKHUX
MNEPEMEHHBIX

Panee aBTOpOM OBIIO MOKa3aHO, YTO, HECMOTpPS Ha
HUIACHTUYHOCTh MHOTHX MapaMeTPOB KaTaKIM3MHUECKUX
nepemeHHbIX (CV) U npeaxaTakiIn3MUYecKuX TBOWHBIX
(PCB), ocHOBHOe pa3nuuue MeXIy HUMH (aKKpeuus
WIN ee  OTCYTCTBHE) OOYCIOBJEHO  IIPOLECCOM
SBOIIOIUY W CBOWCTBAMHU TMpapojuTeneil. B wacTHOCTH,
OMMOIATEHOCTH pacnpeneieHus OpOHTATBHBIX
nepuosoB, 0e3  COMHEHHsA, UMeeT  IIIyOOKHi
SBOJIIOIIMOHHBINA CMBICII.

Jns cpaBHEHHS 3BONIONMOHHOTO BO3pPACTa CHCTEM
ObL1a MOCTpOeHa quarpaMmma CBETHMOCTD —
s¢¢dexTuBHAs TeMmIeparypa TJIABHBIX KOMIIOHCHTOB
(puc. 38), koTopas TO3BOJSET CHEIaTh JBa BaXKHBIX
BBIBOJIA:

00a THMa CHUCTEM HMECIOT B CPEIHEM OJUHAKOBBIMA
Bo3pacT (uckmtouasi camble Mosoable PCB), uro
MpOTUBOpEUUT  mpenacraBiennro o  PCB  kak
npeamecTBeHHUKax CV;

CVs koporkux (P<2h) n gmuansix (P>3h) nepronos
AMEIOT OJUHAKOBBIM BO3pAacT, JTO MPOTHBOPEUUT
MPEICTaBICHHIO O TOM, YTO TIEPBBIC SBISIOTCA

BINARY SYSTEMS A WHITE + RED DWARFS
AND A PROBLEM OF THE PERIOD GAP FOR
CATACLYSMIC VARIABLES.

The author has previously shown that in spite of
identity of many parameters of cataclysmic variables
(CVs) and pre-cataclysmic binaries (PCBs) the main
difference between them (accretion or its absence) is
determined by the evolution process and properties of
progenitors. In particular, beyond doubt, the bimodal
distribution of orbit periods is evolutionally meaningful.

To compare the evolution age of the systems the
diagram luminosity — effective temperature of main
components (Fig. 38) was built, which allows us making
two important conclusions:

both types of systems have identical ages on the
average (except the youngest PCBs), which contradicts
the notion of PCBs as precursors of CVs;

CVs with short (P<2h) and long (P>3h) periods have
identical ages; this is inconsistence with the notion that
the formers are evolution products of the latters and that
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MPOXYKTOM  dBoJOIMH  BTOpeIx u  49t0  CVs
9BOJIIOLIMOHHUPYIOT MOTNEPEK NPOBaa IepHoIOB.

OrneHeHo TpenenbHOe paccTossHuEe /), Ha KOTOPOM
CHCTEMBI €Ille COXPAHSIOT YCTOHYMBOCTH. CpaBHEHHE
BEJIMYUHBI /) C PACCTOSHUEM MEXAY KOMIIOHEHTaMH
cHCTEMBI a mokasaino, yro st CVs Bcerna [y > a, a s
PCB /) < a. T.e. PCBs coxpaHuinm yCTOHYHBOCTH B
nporiecce dBoonun, a CVs norepsuin ee. OAMHAKOBBIN
BO3pACT BCEX CHCTEM [aeT OCHOBAHHE IPEAIIONIOKHUTH,
YTO MPAPOAUTEIH CUCTEM «OEJIbIi + KpaCHBIA KapiIHKK»
B IIpOLleCCe HBOJIOLMHM Jald Ha4yajgo [BYM BETBSIM
00bekToB: CVs m TO, 4TO ceituac HaspiBaeTcss PCBs.
UzBectsbiii mpoben nepuogo CVs oOpaszoBaiicst u3-3a
TOTO, YTO U3 NEPBOHAYAIBLHOTO OOIIEro pacrpeesieHus
VI YCTOWYHMBBIE CHUCTEMBL. JTO cpa3y OOBACHSCT
aHTH(}a3HOCTh pacIpeneNeHuid TEPHOIOB  OTCYTCTBHE
sBomoiun CVs gepes mpode.

ITokazano, 4yto HbeHemHUe CVs BeposTHEE BCETO
BO3HHUKJIM CPa3y Kak IMOJTypa3elICHHbIE CUCTEMBI TOCTe
mepBoi win BTOpor (aser obmieii o6omouku. Eciam ato
Tak, TO JOJDKHBI cymecTBoBaTk CVs — ILEHTpH
IUIAaHEeTapHBIX TymaHHocTedl. OOHapyXeHHe TaKHx
CHUCTEM 6y,ueT KPUTUYECKUM IKCIICPUMEHTOM B JJAHHOM
ciryyae.

H.®. Botixanckas

CVs evolve across the period gap.

The limit distance /), at which the systems are still
stable, was estimated. The comparison of /, with the
distance a between the system components showed that
for CVs [y > a always, and for PCBs /) < a. L.e., PCBs
kept stability in the evolution process, and CVs lost it.
The identical age of all systems suggests that in the
evolution process the progenitors of the system «a white
+ a red dwarfs» gave rise to two branches of objects:
CVs and what is now called PCBs. The known CV
period gap arose because the stable systems left the
initial common distribution. This explains at once the
antiphased character of period distribution and the lack
of CVs evolution after the gap.

It was shown that the current CVs most likely arose
at once as semidetached systems after the first or second
phase of a common envelope. If so, then the CVs —
centers of planetary systems must exist. Discovery of
such systems would be a crucial experiment in this case.

N.F. Voikhanskaya
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Puc. 38. [uaecpamma ceemumocmo—memnepamypa 0na 2nagHvix komnorenmog PCBs u CVs.

Cnaowmnas

eopuzonmanvrasn aunus — ZAHB, nynkmupnas — AGB, 08e swcupusie TuHUU, UOywue cleéd ceepxy 6npaso 6HU3 —
JUHUU OXTadicOeHUs benvix kapauxos oasa macc 1 u 0.4 MU, moukue 1unuu — u30Xpousl 08 803PACO8 10, 10°, 1 0’
aem. Obosnauenus: CVs ¢ P>3h (36e300uxu), ¢ P<2h (eixcuku), ocmanvuvie — PCBs. 3anonnennvimu 3nauxamu
0003Ha"eHbl YeHMPATbHBIE 36€30bl NIAHEMAPHBIX MYMAHHOCE.

Fig. 38. The luminosity — temperature diagram for main components of PCBs and CVs. The solid horizontal line is
ZAHB, the dotted line is AGB, two heavy lines from left top to right bottom are lines of cooling of white dwarfs for the
masses 1 and 0.4 M1, the thin lines are isochrones for the ages 107, 10°, 10° years. Symbols: asterisks for CVs with
P>3h, hedgehogs for CVs with P<2h, the rest are PCBs. The filled signs denote the central stars of planetary

nebulae.
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