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TE3UCHI JUCCEPTALINN

OTOXJIECTBJIEHUE T'AMMA-BCIIJIECKOB:
OIITUYECKHUE TPAH3UEHTBI M POJMU-
TEJBbCKHUE 'AJIAKTUKH

ouccepmayus Ha COUCKAHUe Y4eHOoU cmeneHu 0oK-
mopa Qu3UKO-MamemMamuyecKux HayKk

AKTyambHOCTh TEMBI OIPEICIIACTCS KIFOUEBOW PpO-
JIBIO ONTHYECKOT'0 OTOXKAECTBIICHUS TraMMa-BCILIEC-
KOB JUISA BBIAICHCHUS (PH3MUYCCKOU MPHUPOJIBI HCTOYHH-
KOB 3THX SIBJICHHM, TaK KaK UIMEHHO B pe3yJbTaTe Ha-
KOIUICHWsI CTATUCTHKH IO OTOXAECTBICHUSAM (OMTH-
YECKHUE TPAH3WECHTHI W POAWTEIHCKHUE TaaKTHUKH)
raMMa—BCIUIECKOB MOYKHO TTOJYYHUTh TPECTABICHUE
00 JHEpPreTHKE BCIUICCKA W BBICHUTH JBOIIOIUOH-
HBIA CTaTyC OOBEKTOB, CBA3BIBAEMBIX C MX MCTOYHH-
KOM (MJIH MEXaHU3MOM).

HoBu3Ha MONYYCHHBIX pE3YJILTATOB COCTOUT B
pa3paboTke W ampoOariu METOIUKH OTOXKIIECTBIIC-
HUS TaMMa—BCIUIECKOB, B TIPOBEJCHHOM BIIEPBHIE B
MHpE HCCIEIOBAHUN CIEKTPAILHON 3BOJIOIUU BTO-
pOro  ONTHYECKOTO MCTOYHHKA, CBI3aHHOTO C
GRB 970508, u uccnenoBaHiM pOIUTEIbCKUX ralak-
THK U3 CIIHCKA CaMBIX IEPBBIX CIA0BIX MPOTSKCHHBIX
00BEKTOB, OTOXKICCTBISEMBIX C raMMa—BCILIECKAMHU,
a TaKKe B HAOJIOJCHUW W MHTEPIIPETAI[NK HaOIr01a-
TENBHBIX JTaHHBIX JJIST OJJHOTO M3 CaMBIX TEPBBIX d(-
(heKTOB, MMOATBEPKAAIONMINX CBA3h FAMMa—BCIIECKOB
U BCITBIIIIEK CBEPXHOBBIX.

OCHOBHBIE PE3YyIbTATHI TUCCEPTALNN:

1). Co3manue mocieoBaTeNbHON METOAUKH ONTHYC-
CKOTO OTOX/ICCTBJICHUS T'aMMa—BCILICCKOB, ampoda-
Usl KOTOPOH ObUIa YCIENTHO OCYIIECTBJICHA Ha 6-M
teneckorie CAO PAH.

2). s xopotkoro Bermiecka GRB 790613 mano no-
BOJIPHO CHJILHOE OTpaHMYCHHE Ha SPKOCTh BO3MOXK-
HOTO OITHYECKOTO KaHAWJaTa, 9TO CYIIECTBEHHO
Cy)KaeT mpeaelnbl MPUMEHHUMOCTH TaJaKTHUECKOH
MOJICIIY TIPOUCXOKICHHS TAKUX BCILUICCKOB.

3). BrimonmHEHO OTOXICCTBICHHE U (POTOMETPUS B
cranzapTHeIX nosnocax B, V, R, 1 uzonupoBanHoit
HEUTPOHHOM 3Be3/1bl, ABJSIOLICICS paiuo— U peHTre-
HOBCKHM ITyJIbcapoM. V3MepeHHbIe 3HAYEHHS TOTO-
KOB TIO3BOJIMUIA YCTAHOBUTh HAJIMYWE HETETUIOBOM
KOMITOHEHTBI B W3JTyUYE€HUH 3TOW 3BE3/bI, UTO HAKIA-
JIBIBACT CHIIBHOE OTPaHUYCHHE Ha BO3MOXKHBIE MOJIE-
JU HM3ITYyYCHHS HEAKKPECUUPYIOMIUX H30JUPOBAHHBIX
HEITPOHHBIX 3BE3].

4). B pe3ynbpraTe MpOBEICHHON CEpUU HAOIIOICHUN
ONTHYECKOTO TMOCISCBEYCHHS KOCMHYECKOTO raMma—
Bcriecka GRB 970508 (mati—aBryct 1997r.) uzyde-
HBI I3MEHEHUS OJiecka 00JIACTH TOCIECBEUCHHS B Ue-
THIpEX CTaHAAPTHBIX (HOTOMETPUUYECKUX IIOJIOCaX,
oOHapy»XeHO Bo3pacTaHue Oyiecka TIOciIe TaMMa—
BCIUIECKa B TEUCHHE CYTOK. UETHIPEXIOJOCHBIC H3-
MepeHus 0Jecka, Kak B CaMOM MaKCUMYME, TaK M I0-
CJIe HETO, IAIOT BAXHYIO HH()OPMAIMIO O MPHUPOIC

THESES REVIEW

IDENTIFICATION OF GAMMA BURSTS: OP-
TICAL TRANSIENTS AND HOST GALAXIES

A thesis for the degree of Doctor of Science in phys-
ics and mathematics.

The urgency of the subject is determined by the key
role played by optical identification of gamma bursts
for elucidation of the physical nature of the sources
of these phenomena because it is exactly from accu-
mulation of statistics on identifications (optical tran-
sients and host galaxies) of gamma bursts that one
can have an idea on the energy of the burst and clar-
ify the evolutionary status of objects associated with
their source (or mechanism).

The novelty of the obtained results consists in the
development and testing of the procedures of identi-
fication of gamma bursts in the world's first study of
spectral evolution of the second source related to
GRB 970508 and investigation of parent galaxies
from the list of the first faint extended objects identi-
fied with gamma bursts and also in the observation
and interpretation of observational data for one of the
first effects confirming the relation between gamma
bursts and supernova bursts.

The basic results of the work:
1). Creation of a consistent procedure of optical iden-
tification of gamma bursts, the testing of which was
successfully performed at the 6 m telescope of SAO
RAS.
2). For the short burst GRB 790613, rigorous restric-
tion was imposed on the brightness of possible opti-
cal candidate, which narrows appreciably the range
of suitability of the galactic model of origin of such
bursts.
3). Identification and photometry were performed in
the standard B, V, R, I bands for an isolated neutron
star being a radio and X-ray pulsar. The measured
fluxes enabled the presence of a non-thermal compo-
nent in the radiation of this star, which imposes se-
vere limits on possible models of radiation from non-
accreting isolated neutron stars.

4). As a result of a series of observations of the optical
afterglow of the cosmic gamma burst GRB 970508
(May—August, 1997), the brightness variations were
studied of the afterglow region in the four standard
photometric bands, an increase in the brightness was
detected after the gamma burst during 24 hours. The
four-band brightness measurements both in the maxi-
mum itself and after it give important information
about the nature of the sources of bursts. The after-
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HMCTOYHHKOB BCIIECKOB. KommdecTBeHHO HccienoBa-
Ha JBOJIONHS CHEKTpa MOCICCBEUYCHUS, OIpPEICIICH
TeMNI majneHus Onecka co BpeMeHeM. CpaBHEHHE
JTAHHBIX 00 ONTHYECKOM U PEHTTCHOBCKOM IMOTOKAaX
W3IYYCHUS TO3BOJIIO ONPEACTUTh JOJI0 YHEPTUU
HCTOYHHKA BCIUIECKA, MIPUXOAIIYIOCS Ha 3TH TUara-
30HBI.

5). BemonHeHo agerambHOE (OTOMETPUUIECKOE U
CIIEKTPOCKOIUYECKOE HCCIIEIOBAHUE CaMOM TMepBOU
BBIOOPKH BOCBMHU POJMTEIBCKHX TaTaKTHK raMma—
BciieckoB, HaunHas ¢ GRB 970508. Ha ocHoBe BbI-
MOJTHEHHOTO WCCJICIOBAHUS CHCNaH BBIBOI O CBSI3U
KOCMHYECCKMX TaMMa—BCIUICCKOB C MAacCHBHBIMHU
3Be34aMH B TaJlaKTHUKaX, HaXOMAMIMXCS Ha CTagud
aKTUBHOTO 3BE371000pa30BaHusl.

6). OOHapyxkeH 3((eKT MoKpaCHEHHS HWCTOYHHUKA
(wm “mmedo” Ha KpuBoW Onecka B I mosoce), Ha-
OmonaBmmiics depe3 36 JOHEW TOcIe ramma—
Bemiecka GRB 970508, u maHo OOBSICHEHHE 3TOTO
spdeKTa KaK TMPOSBICHUS BKJIaga OT BCIBIIIKU
CBCPXHOBOW, COIPOBOKAAIOMICH TramMMa-BCIUIECK.
OrneHeHa CBETUMOCTh TaKOH CBEpXHOBOH B MaKCH-
MyMme Orecka.

7). B nuccepranuu npuBeaeHbI HaOIIOAaTETLHBIC ap-
TYMEHTHl M TCOPETHYECKHE OICHKH B MOJB3y Hpea-
CTaBIICHUS, YTO 3BE3JAMHU-IIPAPOJUTEIISIMA UCTOTHHU-
KOB KOCMHYCCKHUX TaMMa—BCIUIECKOB MOTYT OBITh
MacCHBHBIC 3Be3/bl Ha ctaquu WR. Takum oOpaszom,
TraMMa—BCIUICCKH U B3PBIBBI CBEPXHOBBIX (WJIH KOJ-
JIarc MacCHBHOTO Spa 3BE3IbI) — TECHO CBS3aHHBIC
SIBTICHHS.

B.B. Cokonos

IMPOCTPAHCTBEHHOE PACHPEJAEJIEHUE
N CTPYKTYPA TAJAKTHUK HA OCHOBE
W3YYEHUSA APUYAMIINX 3BE3/

oduccepmayus Ha COUCKAHUe Y4eHOU CeneHu
00KmMopa uU3UKO-MamemMamuyeckux HayK

Ha 6—M Teneckorne nonydeH OOJBLION OIHOPOIHBIN
MacCHB TTyOOKMX CHHMKOB TaJJAKTHK CEBEPHOTO HE-
0a. OOpaboTKa CHMMKOB Jaja BO3MOXHOCTH pa3pe-
IIMTh Ha 3Be3Nbl 92 TalaKTWKW, HAXOMANIMECS Ha
paccrosHusx 1o 20 Mnk. Juarpammer I'P, noctpo-
CHHBIC ]IS 3BE3]] ITHX TaJIAKTUK, IMO3BOJIIN BBIJIC-
JUTHh MOJIOJBIC CBEPXTHTAaHTHI W HCIOJIB30BaTh WX
KaK WMHIUKATOPbl PACCTOSHHMA IO 3THUX TallaKTHK.
Haiinennpie TakuM 00pa3oM pacCTOSHUS TTO3BOJINIIN
A. Ompenenutb MOpGHOJOTHYECKUN COCTaB M TIPO-
CTPAaHCTBEHHOE CTPOCHHE ONMIKANIINX TPYII Tajak-
THK.

B. M3yuuts pacnpeneneHre rajlakTUK B HalpaBICHUU
Ha Omkalinnee 6oraTtoe CKOIUICHHE rajakTHK B JleBe.
HatineHnsl cpaBHHUTENBEHO ONHM3KHE TANAKTUKU TEpPE-
Hero Qona.

C. OmnpenenuTb pacCTOSHUE O CKOIUICHHS TaIaKTHK B
JleBe ¥ BBIUMCINTH 3HaYEHHUE MOCTOSHHOM XaO0ia B
JTOM HAlpaBIICHHUH.

glow spectrum evolution was quantitatively studied,
the rate of time brightness decrease was determined.
A comparison of optical and X-ray fluxes permitted
the proportion of energy of the burst source falling
within these ranges to be determined.

5). A comprehensive photometric and spectroscopic
study of the first sample of eight host galaxies of
gamma bursts, beginning with GRB 970508, was per-
formed. Based on the investigation made a conclu-
sion was drawn that cosmic gamma bursts are related
to massive stars in galaxies at the stage of active star
formation.

6). An effect of reddening of the source or a “shoul-
der” on the light curve in the I band was detected,
which was observed 36 days after the gamma burst
GRB 970508, and explanation was given to this ef-
fect as evidence of the contribution of a supernova
outburst accompanying the gamma burst.

7). The thesis presents observational reasons and
theoretical estimates in favor of the notion that the
predecessors of the sources of gamma bursts may be
massive WR stars. Thus, gamma bursts and super-
nova explosions (or collapse of the massive nucleus
of a star) are closely related phenomena.

V.V. Sokolov

THE SPATIAL DISTRIBUTION AND THE
STRUCTURE OF GALAXIES ON THE BASIS
OF INVESTIGATION OF THE BRIGHTEST
STARS

A thesis for the degree of Doctor of Science in phys-
ics and mathematics.

A great homogeneous array of deep frames of the
northern sky was obtained at the 6 m telescope. The
reductions of the images made it possible to resolve
into stars 92 galaxies located at a distance of 20 Mpc.
The HR diagrams derived for the stars of these galax-
ies permitted young supergiants to be isolated and
used them as indicators of distances to these galaxies.
The distances thus found allowed:

A. The morphological composition and spatial struc-
ture of the nearest group of galaxies to be deter-
mined.

B. The distribution of galaxies towards the nearest
rich cluster of galaxies in Virgo to be studied.
Comparatively nearby foreground galaxies were
found.

C. The distance to the cluster of galaxies in Virgo to
be determined and the value of the Hubble constant
in this direction to be calculated.
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D. C npuBnedeHneM CHUMKOB KOCMHYECKOTO Tele-
ckorna Xa00ya onpeneauTh pacCTOsSHHUE 10 TaTaKTHK
rpynnel NGC 1023 ¥ BBUHCIUTH 3HAYEHHE MOCTO-
SIHHOHM Xa00ua.

AHanmu3 3HaYCHUI MOCTOSHHOW Xa00ia, MoIyJYeH-
HBIX B MPOTHBOIOJOXHBIX HANPABJICHUAX, MIPUBET K
BBIBOJIY O Majioll CKOpOCTH TnaneHuss MecTHol rpyn-
Bl Ha CKOIUICHHE B J[eBe, UTO, BEPOSATHO, OTIPEIEIIs-
eTcs He JOMHUHHUPYIOIIEH Maccol 3TOro CKOIICHUS
CpeIy OKPY>KAIOIINX €r0 TPYII TaIaKTHK.

[Ipn m3ydeHnm spUalmmx 3Be3a nepudepuu ra-
JIAKTHK OOHAPYXECHBI MPOTSKCHHBIE MIPOCTPAHCTBEH-
HBIC CTPYKTYPHI, HAOIIOAaeMbIe BOKPYT UPPETYIsp-
HBIX TQJIAKTHK M COCTOSIIHME M3 CTapbIX 3BE3T —
KpPacHBIX THUTAaHTOB. AHamu3 (QOpM 3TUX CTPYKTYp
JI0Ka3aa, 4YTO OHH SIBJISIFOTCSI TOJCTBIMH JHCKaMH,
pa3Mepsl KOTOPHIX B 2—3 pa3a 0oJIbIle BUAMMOTO Te-

J1a TanakTuk 10 u3odorer 25™/0".
H.A. Tuxonos

O®OTOMETPUYECKOE NCCJIIEJOBAHUE
CUCTEM CKOIUIEHUM TAJTAKTAK

ouccepmayusi Ha COUCKAHUe YHeHOU CmeneHu KaHou-
dama Qu3UKO-MamemMamuecKux Hayx

Pabora mocBsieHa Pa3BUTHIO M COBCPIICHCTBOBA-
HUIO METOIOB ONPCACICHUS OTHOCHTEIBHBIX pac-
CTOSTHUM CKOIUICHUH rajakTUK W U3YUYEHHUIO UX TEKY-
JSAPHBIX JABWKCHHWH, B TOM YHCIE W B CBEpX-
ckomuteHusx ramaktTuk Ursa Major, Corona Borealis
OKpPECTHOCTSAIX THTAaHTCKOM IIyCTOTHI B pacrpene-
JIeHuH OoraThIX CKOIUIEHHMH Kartayiora Oi0eia, 00-
HapyxeHHori B CAO B 1988 rony.

HccrenoBanue BHIIOHEHO HA OCHOBE OJHOPOJTHO-
ro (pOTOMETPUICCKOTO MaTepualia, MONyYCHHOTO Ha
6—M u 1-m teneckonax CAO PAH u 2—m Teneckone
(TayrenOypr, 'epmaHus), ¢ TOMOIIBIO EIUHOTO Me-
TOJa OICHKH (POTOMETPUYCCKHX PACCTOSHUN CKOTI-
JICHUH TaJlaKTUK C HKCIOJIb30BAHUEM COOTHOIICHHS
Kopmennu, cBs3biBarommero 3QQeKTUBHBIA pagnyc u
MTOBEPXHOCTHYIO SIPKOCTh TAJIAKTUK paHHUX THUTIOB (E
u S0). I[Toctpoens! pynknuu ceetumocTH 11 ckore-
HUW B CBepXCKoIUIeHHH Tajmaktuk Ursa Major u co-
CTaBHas (YHKIMS CBETUMOCTH CBEPXCKOIUICHHS Ha
ocHoBe Katasiora B m R Bemmumu 1200 ramakTuk.
OYHKIUS CBETHMOCTH CBEPXCKOIUICHHUS HMMEET Xa-
pakTepHBIe s moJis mapaMeTpbl yHkiwn [extepa.

OmnpeneneHbl OTHOCUTENBHBIC (POTOMETPUICCKUE
PACCTOSIHUSL U TEKYJSIPHBIC CKOPOCTH B CBEPXCKOII-
nennn Ursa Major 1 1mokaszaHo, 4TO CUCTEMa B IICJIOM
TTOTYUHSETCS Xa0OJIOBCKOW 3aBUCUMOCTH MEXIY JTy-
YeBOH CKOpPOCTBIO U paccTosiHueM. OmpeneneHsl oT-
HOCHTENIbHBIE (POTOMETPUUECKHE PACCTOSHUS W TIe-
KYJApHBIE CKOPOCTH B CBEPXCKOIUICHHH TalaKTHK
Corona Borealis. KoMmmakTHoe simpo CBEpXCKOILIC-
HUSI, COCTOSIIIEE U3 MATH OOraThIX CKOIUICHUH, BEpO-

D. Using by the Hubble space telescope images the
distance to the galaxies in the group NGC 1023 to be
determined and the Hubble constant value to be com-
puted.

An analysis of two Hubble constant values derived
in opposite directions led to a conclusion that the
speed of fall of the local group towards the cluster in
Virgo is low, which is likely to be caused by the non-
dominating mass of this cluster among the groups of
galaxies surrounding it.

When studying the brightest stars of the periphery
of galaxies, extended spatial structures were detected
which were observed around irregular galaxies and
consisting of old stars — red giants. An analysis of the
shapes of these structures proved that these are thick
disks the dimensions of which 2-3 times as large as
the visible bodies of galaxies up to the isophote

25™/o”,
N.A. Tikhonov

PHOTOMETRIC INVESTIGATION OF
SYSTEMS OF GALACTIC CLUSTERS

A thesis for the degree of Candidate of Science (PhD)
in physics and mathematics.

The work is concerned with the development and up-
grading of techniques for determination of relative
distances of clusters of galaxies and with the study of
their peculiar motions including those in the super-
clusters of galaxies Ursa Major and Corona Borealis
and the vicinities of a giant void in the distribution of
the rich clusters of Abell's catalog, which was de-
tected at SAO in 1988.

The research was conducted on the basis of homo-
geneous photometric data obtained at the 6 m and 1
m telescopes of SAO RAS and the 2 m telescope
(Tautenburg, Germany) with the aid of a common
method of estimating photometric distances of clus-
ters of galaxies with the application of the Cormendy
relationship connecting the effective radius and the
surface brightness of early type galaxies (E and S0).
Luminosity functions of 11 clusters in the superclus-
ter of galaxies Ursa Major and a composite luminos-
ity function of the supercluster on the basis of the ca-
talog of B and R magnitudes of 1200 galaxies were
constructed. The luminosity function of the super-
cluster has Schechter form with parameters, typical
for galaxies of field.

Relative photometric distances and peculiar veloci-
ties in the supercluster Ursa Major were determined
and it was shown that the system, as a whole, obeys
the Hubble relationship between radial velocity and
distance. Relative photometric distances and peculiar
velocities in the supercluster Corona Borealis were
estimated. The compact nucleus of the supercluster
consisting of five rich clusters is most likely to be at
the stage of rapid gravitational compression, having
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SATHEEe BCEro, mpeomoneB olrmmee pacmupenune Bce-
JICHHOM, HAXO/IUTCS Ha CTAJUU OBICTPOTO TPABHUTAIIH-
OHHOTO C)KaTHsl.

OmnpeneneHsl OTHOCHUTENBbHBIE (hoTOMETpHUUECKHe
pPacCTOSIHUS ¥ TIEKYJISPHBIC CKOPOCTH CKOIUICHUIT Ta-
JIAKTHK, OKPYKAIOIINX TUTAHTCKYIO Imyctoty. He Ha-
OmoaeTCs CTATHCTHUYCCKH 3HAYMMOTO JBHKCHUS
CKOIUICHHUH OT LIEHTPA IyCTOTHI HAPYXKY W OIIpeIeIIeH
BEpXHUHN Tpelen Ha ypoBHE 1 G Ha CKOpPOCTh pac-
mUpeHus mycToTsl B 500 km/c.

Co3nan OgHOPOIHBIA KaTaIoT (OTOMETPHUECKUX
napameTpoB 400 rajakTHK paHHUX THIOB U3 38 CKo-
miennii (cz = 15000—43000 km/c) 0 TaHHBIM, TIOJTY-
ueHHbIM ¢ [13C marpuueit B monoce R.

@.I'. Konvinosa

NOUCK N UCCJIENOBAHUE MATHUTHBIX
IMOJIEN PA3JIMYHOU KOHOUTYPALIUHU Y
XUMHWYECKH INIEKYJIAPHbBIX 3BE3]]

ouccepmayus Ha COUCKAHUEe YUeHOU CMeneHu KaHOU-
oama Qu3UKo-MamemMamuyecKux Hayx

C 1espro UccieIoBaHUs KOH(UTYPAIMH MAarHUTHBIX
TOJIeH 3Be3]], HAXOIAMNXCA Ha PAa3HBIX CTaAUAX HBO-
JIOIMM, a TaKXKe JUII ITOMCKAa HOBBIX MAarHUTHBIX
3Be3n Ha crnekrporpadax HOC u O3CII 6-—m Ttene-
ckoma monydeHo 6osee 200 3eeMaHOBCKHX CTIEKTPOB
U TPOBEJICHA UX 00paboTKa.

st 00pabOTKH 36€MaHOBCKUX CIIEKTPOB M H3ME-
peHUs BeTHYUHBI 3 (EKTHBHOTO MarHUTHOTO TOJIS B
cpene MIDAS paspaboransl crenuagbHbIE IpO-
TpaMMBI, TIPOBEJCHBI HEOOXOAWMBIC MCCIICIOBAHUS
MOJyYaromeics TOYHOCTH W COOTBETCTBHS IMOJY-
YAIOIIUXCSA JAaHHBIX H3MEPEHHMSM JPYTHX aBTOPOB.
[ToxazaHo, 9TO0 W3MEpPEHHS IIOIHOCTHIO COOTBETCT-
BYIOT MEXIYHAPOIHBIM CTaHIApTaM, B TOM YHCIIE
CTapbIM JIaHHBIM, nosrydyeHHbIM B CAO ¢ororpadu-
YECKUM METOJOM.

HccnenoBana MarHuTHasl TEPEMEHHOCTh MEJIJICH-
HO Bpamarommxcsi 3Be3g HD 14437 u HD 12288.
ITocTpoeHs! MosIeI MarHUTHOTO POTATOpa, COTIIACY-
IOIIMECS ¢ HEJJaBHO MPEJJIOKEHHON TUIIOTE30M 0 Ma-
JIOM yIJie HaKJIOHAa OCH MAarHUTHOTO IUIONSA K OCH
BpaICHHS I MEIUICHHO BPAIAOIIUXCS 3BE3]I.

HccnenoBana MarHWTHas W CICKTpajbHAs Iepe-
MeHHocTh 3Be3abl HD 37776. TloaTBepkaeHo cyie-
CTBOBaHHME Yy Hee cuibHeimero pms 3Be3n ['TI mar-
HUTHOTO TIONA TPSMBIM METOJOM IO H3MEPEHUIO
YaCTUYHOTO pACHICIJICHUS 3EEMAHOBCKHX KOMIIO-
HeHT B mHusAX Silll 4452, 4567, 4574 A u nepemeH-
Hoctu V-napamerpa Ctokca B muaun Hell 5876 A na
CIEKTPaX C BHICOKMM OTHOIICHUEM CHTHa/Irym. Ot-
KPBITO MIECTh HOBBIX MAarHUTHBIX 3Be3a. [l oTOopa
KaHIUIATOB TPUMCHSJICS HOBBIA KPHUTCPUH, SIBIISIO-
muiics Mmonudukanueit kpurepus Kpamepa—Muzepa,
CBSI3BIBAIOIIETO TITyOMHY IENPECCHH B HEIPEPHIBHOM
criektpe Ha 5200A ¢ BeMMYMHONW MArHUTHOTO TIOJIS.
ITpu >TOM BMECTO (POTOMETPUUECKOTO HHICKCA HC-
MOJIb30Bajlach TIyOMHA W30paHHON neTanu Ha Mpo-

overcome the general expansion of the Universe.

Relative photometric distances and peculiar veloci-
ties of clusters of galaxies surrounding the giant void
were defined. No statistically significant outward
movement of the clusters from the center of the void
is observed, and the upper limit at a level of 1 ¢ of
the void expansion velocity was found to be 500
km/s.

A homogeneous catalog was created of photomet-
ric parameters of 400 early type galaxies from 38
clusters (cz = 1500043000 km/s) from the data ob-
tained with a CCD system in the R band.

F.G. Kopylova

SEARCH FOR AND INVESTIGATION OF
MAGNETIC FIELDS OF DIFFERENT CON-
FIGURATIONS IN THE CHEMICALLY PE-
CULIAR STARS

A thesis for the degree of Candidate of Science (PhD)

in physics and mathematics.

With the aim of investigation of the configuration of
magnetic fields of stars at different stages of evolu-
tion and also for searching out new magnetic stars
with the spectrographs NES and MSS of the 6 m tele-
scope more than 200 Zeeman spectra were obtained
and their reduction was performed.

For the reduction of the Zeeman spectra and meas-
uring the effective magnetic field special programs in
MIDAS environment were developed, the necessary
examinations of the accuracy and the consistency of
the obtained data with the measurements of other au-
thors were made. The measurements are shown to
correspond completely to the international standard,
including the old data obtained by the photographic
technique at SAO.

The magnetic variability of the slow rotators
HD 14437 and HD 12288 was investigated. Magnetic
rotator models were constructed, which are consistent
with the recently suggested hypothesis that the angle
of inclination of the magnetic dipole to the rotational
axis is small for slow rotators.

The magnetic and spectral variability of the star
HD 37776 was investigated. The existence of a mag-
netic field, the strongest for MS stars, was confirmed
by a direct method from measuring the partial splitting
of the Zeeman components in the lines Silll 4452,
4567, 4574 A and the variability of the V Stokes pa-
rameter in the line Hell 5876 A using spectra with a
high signal/noise ratio. Six new magnetic stars were
discovered. A new criterion was applied to the selec-
tion of new candidates that is a modification of the
Cramer—Maeder criterion, which relates the depth of
the depression in the continuous spectrum at 5200 A
to the magnetic field strengths. The depth of the se-
lected detail on the profile of the depression in the low
resolution spectra was used instead of the photometric
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¢bune nemnpeccHu B CHEKTPax HU3KOTO pa3pelleHHsI.
[omy4yeHHBIC TaHHBIC MMO3BOJISIOT CYTUTH O BBICOKOMH
3¢ (GEKTHBHOCTH 3TOTO METOJa JUI1 0TOOpa KaHIUAa-
TOB B MAarHUTHBIC 3BE3/IHI.

Ha ocHoBe coopannoro B CAO karanora MarHur-
HBIX 3Be3]] MPOBEJCHO HCCICJOBAaHHUE UX MPOCTpPaH-
CTBEHHOTO pacmpeiesieHuss U ckopocTeit. OO0Hapyxe-
HO 3HAYUTENHHOE Pa3NIUuUe B PACIpPEICTICHUH KOM-
MOHEHTBI CKOPOCTH B HANpPaBJICHUH Ha 1eHTp [anak-
TUKA JJIS 3BE3] C MOCTOSHHO OTPHUILATECIHHBIM H I10-
CTOSTHHO TOJIOKUTEIHHBIM MATHUTHBIM ITOJIEM (COOT-
BETCTBCHHO IOBCPHYTHIX K HAOJIONATEIIO OTPUIIA-
TENBHBIM U TIOJIOKUTEIBHBIM Motocamu). [enmaercs
MIPEATNOI0KEHHE O BO3MOXKHOM BIIMSIHUHM HArpaBiie-
HUSI TAJAKTUYECKOr0 MAarHUTHOTO TIOJsl Ha HaIlpaB-
JICHHE MAarHUTHOW OCH B TMepuoji (OPMHUPOBAHHS
3BE3/IbI.

/1.0.Kyopsisyes

MOP®OJIOI'Us I KHHEMATHUKA T'A3A 1
3BE3/] B TAJTIAKTUKAX C IEPEMBIYKAMM

ouccepmayusi HA COUCKAHUE Y4EeHOU CIMEeNneHu KaHou-
dama Qu3uKo-mamemamuyecKux HayKk

Pabora nocesimieHa AeTaIbHOMY U3yUCHHUIO KaHIUIa-
TOB B TAJlaKTUKU ¢ “mBoMHBIMU Oapamu”. Ha u3o-
OpaXeHUSIX TaKUX TallaKTHK BHYTPH KpyIHOMAcC-
mTaOHO# (OCHOBHOM) MEPEMBIYKH 3aMETHA €Ile OJHA
Oaponoo0Has cTpykTypa (BTopoi 6ap). Jlo mocien-
HETr0 BpEeMEHH OBLIO pacipOCTpaHEHO MHEHHE, UTO
00e MepeMBbIYKU BpAINAIOTCS HE3aBUCHMO. B wacTHO-
CTH CYUMTANIOCh, YTO CHCTEMa U3 JABYX BIOXKCHHBIX
0apoB crocoOHa TPAHCHOPTHPOBATH MEXK3BE3THBIN
ra3 B 00JacTh JNEHCTBHS TPaBUTAIIMOHHBIX CHJ IICH-
TpaJIbHON CBEPXMACCHBHOW HYEpHOW HBIpHI, obecrie-
quBas “TOIIMBOM’ aKTHBHOE TaJaKTHIECKOE SpO.

OCHOBHOH BOTPOC, pelIaeMblii B TUCCEPTAIUH, —
SBIIIETCS JIM BTOpOW Oap, BUAWUMBIA Ha wu300pa-
KCHUSAX TaaKTUK, HE3aBUCUMO BpAUIAIONICHCS M-
HaMUYeCKU BblAeJIeHHON moacucremoil. Ha 6-m Te-
neckorie CAO OblIM TpOBeEHB! HAOIIONCHUS BBI-
OOpKH TaKHX FaJIaAKTUK METOJaMH MTAHOPAMHOM CIICK-
TPOCKOIIHH, TTIOCTPOEHBI M TPOAHAIN3UPOBAHBI IO
CKOpOCTEH M AUCIEPCUU CKOPOCTEH 3BE3THOTO U Tra-
30BOTO KOMITOHEHTOB TayakTHK. [IpoBemeH amamms
M300paKEHUH TAIaKTHK, MOJyYeHHBIX Ha 6—M TeJe-
CKOIIe B ONTHUYECKOM M Ha 2.1-M Terneckone (obcep-
Batopust OAN, Mekcuka) B OikHeM HH(paKpacHOM
Jara3oHax.

YacTe HaONFOICHUIA HA 6—M TEJIECKOIIE BBITOIHCHA
C TIOMOIMIFI0 HOBOTO MHOTOPEXHMHOIO CIIEKTpOrpa-
¢a SCORPIO, B M3roTOBICHUH U UCCICIOBAHUH KO-
TOPOTO aBTOP NPHHUMAN HEMOCPEICTBEHHOE yd4a-
ctue. Taxke UM pa3paboTaHbl HOBBIE alITOPUTMEI 00-
paboTku HaOIONEHUI NPOTSDKEHHBIX OOBEKTOB CO
ckaHupyommM uHTeppepomerpom  Dadpu-Ilepo.
[IponenanHas paboTa MO3BOJIJIA B HECKOJIBKO pa3
YBEIMYUTh S(PPEKTUBHOCTH 3TOTO METO/Aa HaOIIo-
JIIEHUH Ha 6—M TEJIECKOIIE.

index. The obtained data make it possible to judge of
the high efficiency of this method of selection of
candidates for magnetic stars.

Based on a catalog of magnetic stars made at SAO,
an investigation was carried out of their spatial distri-
bution and velocities. A considerable difference in
the distribution of the velocity component towards
the center of the Galaxy for stars with a constantly
negative or constantly positive magnetic field (facing
the observer with the negative or positive poles) was
revealed. An assumption is made that the direction of
the galactic field is likely to have an effect on the
magnetic axis direction during the period the star
forms.

D.O. Kudryavtsev

MORPHOLOGY AND KINEMATICS OF GAS
AND STARS IN BARRED GALAXIES

A thesis for the degree of Candidate of Science (PhD)

in physics and mathematics.

The work is devoted to a detailed study of candidates
for galaxies with “double bars”. Inside the large-scale
(main) bar one more bar-like structure is noticeable
(a second bar). Until recently the two bars were be-
lieved to rotate independently. In particular, it was
thought that the system of two enclosed bars was ca-
pable of transporting the interstellar gas to the region
of action of gravitational forces of the central super-
massive black hole providing the active galactic nu-
cleus with the “fuel”.

The main question concerned with in the thesis is
whether the second bar seen in the images of galaxies
is an independently rotating dynamically isolated
subsystem. Observations of a sample of such galaxies
were conducted by the methods of panoramic spec-
troscopy at the 6 m telescope of SAO. The velocity
fields and velocity dispersions of the stellar and
gaseous components of galaxies were constructed
and analyzed. An analysis was made of the images of
galaxies obtained at the 6 m telescope in the optical
and at the 2.1 m telescope of OAN (Mexico) observa-
tory in the near IR ranges.

Part of the 6 m telescope observations were made
with the aid of a new multimode spectrograph
SCORPIO, the author contributed his share to the
making and testing of the device. He also developed
new algorithms for the reduction of observations of
extended objects with the scanning Fabry—Perot in-
terferometer. The work done made it possible to in-
crease a few times the efficiency of this technique of
observations at the 6 m telescope.
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BriepBbie mnonydueH OAHOPOAHBIA Marepuai 1o
JMBYXMEpPHOU KMHEMATHKE ra3a W 3Be3] s BEIOOPKU
TaJIaKTHK C ABOMHBIMHU Oapamu. [loka3aHo, 94TO BTO-
poit (BHYTpeHHUI) Oap He sIBJIAETCS, BOIPEKH 00IIe-
MPUHATOMY MHEHUIO, JWHAMHYCCKH BBIJICICHHOMN
3BE3/IHO-Ta30BOM ITOJICHCTEMOI.

Crenad BBIBOJ O TOM, YTO “TaJJaAKTUKHU C JBOMHBI-
MU O0apamMu’” HeE SBISIOTCS OTACIHHBIM THIIOM TaJlakK-
THK, a TIPEJCTABJISAIOT 000N OOBEKTHI C PAa3TMYHON
Mopoorier OKoJIosAepHBIX 00macTeil. OKa3anocs,
YTO BHYTpPEHHSS ‘“‘0aponojo0Has’ cTpykTypa, oOHa-
pyXuBaeMas Ha M300paKeHUIX, HUKAK HE CBs3aHA C
IUHAMUYECKH BBIJCIEHHON 3BE3IHO—TA30BOH IMOJ-
CUCTEMOH.

A.B.Moucees

ONTUYECKAS CIIEKTPOCKOIINSI 3BE3 /]
BBICOKOHU CBETUMOCTH C HHO®PAKPAC-
HBIMH U3BBITKAMU

Ouccepmauuﬂ Ha couckanue yquOﬁ cmenenu Kanou-
dama d)u3uK0—MamemamuquKux HayK

B pabote mpencraBieHbl HaOMIOIATENbHBIE (PaKThl H
paccMOTpeHBI MPOOIEMBI, KacaroIfecss CIIeKTPOCKO-
MUYCCKUX KCCICIOBAHUI TMEKYJISIPHBIX 3BE3Il BBICO-
KOH U TpelesIbHO BBICOKON CBETUMOCTH (CBEpXTH-
TaHTOB M THUICPTHTAHTOB COOTBETCTBEHHO), OTOXKJIC-
CTBJIIIEMBIX C MOIIHBIMH ramaktudeckumu WK-—
HUCTOYHUKAMHU.

AKTyambHOCTh ~ ONTHYECKOH  CIIEKTPOCKOIHH
cBepxrurantoB ¢ MK-u30eiTkamu o0ycioBiieHa, mpe-
XKIIe BCEro, OTCYTCTBHEM CIEKTPAIbHBIX NaHHBIX B
ONTHUKE IS OOJNBIIMHCTBA OOBEKTOB JAHHOTO THIIA.
3Be3/bI HAa CTaJUU TPOTOILIAHCTAPHON TYMaHHOCTH
MOTPYKEHBI B TUIOTHBIC Ta30TBUICBEIC 000JIOYKH, T.C.
JIOCTYTIHBI JUIS ACTANBHBIX CIEKTPOCKOITHYCCKIX HUC-
CIIeZIOBaHUM TOJIBKO TPU TMOMOIIM KPYIMHEHIIUX Te-
JeckomnoB. Pa3zHooOpasme CIEeKTpOB IPOTOILIaHETap-
HBIX TYMaHHOCTEH TpeOyeT MOTyueHHs CIIEKTPOB IS
MIPEICTaBUTEIBPHON BBIOOPKH 00BEKTOB. CIIEKTpalib-
Hasl TICPEMEHHOCTD, BBI3BaHHAsI JINOO MPHUCYTCTBUEM
BTOPUYHOT'O KOMIIOHCHTa, IJHOO IMEPEeMEHHOCTHIO
3BE3HOTO BETpa, JUOO OBICTPHIM MPOXOKICHUEM
KPaTKOBPEMEHHBIX JBOIIIOIUOHHBIX COCTOSHHM, JIe-
JIaeT aKTyaJIbHBIM JUTUTENbHBIH MOHUTOPHHT BBIOOD-
KH{ 3B€3]1 Ha MIKAJIC THU—MECSIBI—TOJIBI.

HeobOxoanmocTs M3y4eHHSI CTPYKTYPHI Ta30IbLIC-
BBIX OKOJIO3BE3/JHBIX 000JIOYEK IETAaeT aKTyalbHBIMHU
U CIEKTPOIOJSPUMETPHUECKUE WCCICIOBAHUA W3-
OpaHHBIX 00BEKTOB MporpamMMbl. HoBU3HA pe3ynbTa-
TOB 3aKJIFOYACTCS B TOM, YTO BIIEPBBIC IS 3—X yJa-
JICHHBIX CBEPXTUTAHTOB, OTOXIecTBIsIeMbIXx ¢ WK
ncrounnkamu IRAS01005+7910, IRC+10420 wu
AFGL2688, nomy4eHsl U MpOaHAIN3UPOBAHBI CIIEK-
TPBI BBICOKOTO CHEKTPAIBHOTO pa3pelIeHus, Ha OC-
HOBE KOTOPBIX OIpeneneHs! (pyHIaMeHTalbHBIC TIa-
paMeTpsl 3Be3Z, BBIABICHBI OCOOCHHOCTH XHMHYE-
CKOTO COCTaBa MX aTMocdep, a TaKkKe W3ydeHa Kap-
THUHA UCTCUCHUS BEIIECTBA U CTPOCHUS OKOJIO3BE3/I-

For the first time homogeneous data were obtained
on the two-dimensional kinematics of gas and stars
for the sample of double-barred galaxies. It is shown
that the second (inner) bar, contrary to the generally
accepted opinion, is not a dynamically isolated stel-
lar-gaseous subsystem.

It is concluded that “double-barred” galaxies are
not separate type galaxies, but are objects with
strongly different morphology of the circumnuclear
regions. It turned out that the inner bar—like structure
detectable in the images is in no way related to the
dynamically isolated stellar—gaseous subsystem.

A.V. Moiseev

OPTICAL SPECTROSCOPY OF STARS OF
HIGH LUMINOSITY WITH INFRARED
EXCESS

A thesis for the degree of Candidate of Science (PhD)
in physics and mathematics.

Observational data are presented and problems con-
cerning spectroscopic investigations of peculiar stars
of high and ultimately high luminosity (supergiants
and hypergiants, respectively) identified with power-
ful galactic IR sources are considered.

The urgency of optical spectroscopy of supergiants
with IR excess is determined, first of all, by the ab-
sence of spectral data in optics for most of the objects
of the given type. Stars at the stage of the protoplane-
tary nebula are embedded in dense gaseous-dust enve-
lopes, i.e. accessible to detailed spectroscopic investi-
gations only with the aid of the biggest telescopes.
The variety of protoplanetary nebulae demands for
spectra for a representative sample of objects. The
spectral variability caused either by the presence of a
secondary component or by the variability of the stel-
lar wind, or by fast passage of short-time evolutionary
states makes urgent long—duration monitoring of a
sample of stars on the scales days—months—years.

The necessity for studying the structure of gaseous-
dust circumstellar envelopes makes topical spectropo-
larimetric investigations of selected objects of the
program as well. The novelty of results is ensured by
the fact that, for the first time, high spectral resolution
spectra were obtained and analyzed for 3 distant su-
pergiants  identified with the IR  sources
IRAS01005+7910, IRC+10420 and AFGL2688, on
the basis of which fundamental parameters of the stars
were determined, peculiarities of the chemical compo-
sition of their atmospheres were revealed, and also the
puttern of outflow of matter and of the structure of the
circumstellar envelopes was studied. For the first time,
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HBIX 000y0ueK. BriepBrie MpoBEACH MOHUTOPHHT TIe-
KYJSPHBIX 00BEKTOB IRAS01005+7910 u
IRC+10420 ¢ BBICOKMM CHEKTpaJIbHBIM pa3pelIeHU-
€M, U Ha OCHOBE MOHHUTOPHHIA BBISBIICHA IEPEMEH-
HOCTh Kak TpoQuIeH psia CHEeKTPAIbHBIX JIHHUMH,
TaKk M CIIEKTPOB B IEeNOM. Ero pesympTaToM CTajo
obHapyxeHue d3p(HEeKTOB CTpaTU(HUKAIIMHA U3TydEHUS
B Ta30IbUIEBOH 000JI0UKe 3Be3/bl. BriepBhie momyye-
HBI CIIEKTPOMOJIPUMETPUYECKHE TaHHBIE BBICOKOTO
cnexTpansHoro paspemenus aast AFGL2688, na oc-
HOBAaHMM KOTOPBIX pa3ielieHbl CHEKTpPH, (hopmHu-
pyronecs B GoTocdepe U OKOIO3BE3AHON 00070Y-
K€, YTO B COYETaHHH C PaJHO0aCTPOHOMHYECKHMH
JAHHBIMH TI03BOJIMJIO TPEAJIOKHUTHh KHHEMATHIECKYIO
MOJIETb TYMaHHOCTH.

M.B. FOwxun

CINEKTPOCKOIMMYECKHUE UCCJEJIOBA-
HUSI ATMOC®EP MAJIOMACCHBHBIX
3BE3]I

()uccepmauu}l HA coUucKanue yLlEHOZZ cmenenu Kanou-
oama (ﬁusuko-mamemamuqeamx HAayK

Bospocminii ypoBeHb TEXHOJIOTHH CIIEKTPOCKOITHYE-
CKUX HaOIOACHUI TO3BOJIACT (HOPMYIHPOBATH U
pelaTh psa 3anad, SBISIONUXCS KIIOYEBEIMH B OM-
MUPUYECKOM TIOJX0Je K MpobiaemMaM 3BOJIONUH Ma-
JIOMacCHUBHBIX 3B€3]l, XUMHUYECKOH sBomonuu [a-
JIaKTUKU W CHHTe3a 3JieMeHTOB Bo Bceenennoit. K Tta-
KUM 3a/1adaM OTHOCHTCS M 3aJlada M3y4eHUS KPHBOU
PaACIPOCTPaHCHHOCTH XUMHUUYCCKUX DIICMCHTOB B aT-
Mocdepax 3Be3 pa3HOTO BO3pacTa M Pa3HBIX THIIOB
HaceneHus. [103TOMY BBIXOII Ha COOTBETCTBYIOIIUMN
METOJMYCCKUIA YPOBCHb W IMOCICIYIONICE BBITIOTHE-
HHE MAaCCOBBIX CIEKTPOCKOMUYECKUX HAOIIOACHAN
XOJIOMHBIX 3BE3Jl C MaccaM{ TOpSIKa COJHEYHOM,
MIPUHAJICIKANTUX Pa3HbIM THUIIAaM HaceneHus [ anak-
THKH, TIPEICTABISAIOTCS aKTyaJIbHBIMH.

B pabore mpencTaBIeHBI pe3yibTaThl MaTEMaTH-
YECKOTO MOJICIMPOBAHUS TIPOIIECCa CIIEKTPOCKOIIH-
YECKUX HaOIIOJCHUN XOJIOTHBIX 3BE3]l H PE3YJIbTaThI
HCCIICIOBAHMUS ~ XaPAKTEPUCTUK  DIIEIICe—CIEKTPO-
rpada riraBHOTO OKyca 6—M TeIeCcKoIa.

[IpuBeneHbl  pe3yNbTaThl  CHEKTPOCKOTHMYECKHX
HaOJIOIEHUH ¢ BRICOKUM CIIEKTPALHBIM Pa3pelicHH-
€M BBIOOPKH 3Be3]] Pa3jNdyHON METAIMYHOCTH B
IIMPOKOM CIIEKTpaTbHOM Auamna3zone. CIenaH BBIBOJ
O TIPUTOJHOCTH MONYYCHHBIX Y@ CreKTpoB i pe-
LICHUS 33]]a9d PaIMOAKTUBHOW XpOHOMETpUH [ anak-
tuku. OmpeneneHsl (QyHAaMEHTAJIBHBIC ITapaMeTPhI
3BE3HBIX aTMoc(hep U coaepkaHust 29 dJIeMEHTOB B
atMocepax 38 3Be3n. MccnemoBaHbl KOppPENSAIIAN
COJlep)KaHUH 3IIEMEHTOB, CHUHTE3UPYEMbIX B Pa3HBIX
SIEPHBIX TIPOIECCax, C METALNTUIHOCTHIO U KHHEMa-
TUYCCKUMH XapaKTCPUCTHKAMU 3BE3]I.

BriepBrie ¢ BBICOKOH TOYHOCTBIO OBUTH ITOTYYCHBI
COJICpKAaHUA psijia 3JIEMEHTOB B atMocdepe cyOkap-
nuka G251-54, ¢ Habar0MaeMbIM 3HAYHMTEIBHBIM JIe-

monitoring was carried out of the peculiar objects
IRAS01005+7910 and IRC+10420 with high spectral
resolution, and based on the monitoring, variability of
both the profiles of a number of spectral lines and the
spectra on the whole was revealed. It was founded
the stratifications effect of the radiation in gaseous-
dust envelope of the star. High spectral resolution
spectropolarimetric data were first obtained for
AFGL2688, on the basis of which the spectra formed
in the photosphere and in the circumstellar envelope
were separated, which, in combination with radio as-
tronomy data allowed a kinematics model of the ne-
bula to be proposed.

M. V. Yushkin

SPECTROSCOPIC INVESTIGATION OF THE
ATMOSPHERES OF LOW-MASS STARS

A thesis for the degree of Candidate of Science (PhD)
in physics and mathematics.

The higher technological level of spectroscopic
observations permits formulation and solution of a
number of problems which are key ones in the
empirical approach to the problems of evolution of
low-mass stars, chemical evolution of the Galaxy and
synthesis of elements in the Universe. To these prob-
lems belongs also the one of studying the curve of
abundance of chemical elements in the atmospheres
of stars of different ages and different types of popu-
lations. For this reason, reaching the appropriate
methodological level and subsequent mass spectro-
scopic observations of cold stars with masses of the
order of solar, belonging to different types of the
Galaxy population seem to be of current concern.

The thesis presents results of mathematical model-
ing of the process of spectroscopic observations of
cold stars and the results of examination of the char-
acteristics of the echelle spectrograph of the 6 m tele-
scope prime focus.

Data are given of high spectral resolution spectro-
scopic observations of a sample of stars of different
metallicity in a wide spectral range. It is concluded
that the obtained UV spectra are suitable for perform-
ing the tasks of radioactive chronometry of the Gal-
axy. Fundamental parameters of stellar atmospheres
and abundances of 29 elements in the atmospheres of
38 stars are determined. Correlations of abundances
of elements synthesized in different nuclear processes
with metallicities and kinematics characteristics of
stars are discussed.

Highly accurate abundances are first obtained for a
number of elements in the atmosphere of the subdwarf
G251-54, where significant deficiency of o—process
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(DUIUTOM 3JEMEHTOB O—IPOIecCa, HEKOTOPBIX dJie-
MEHTOB JKEJIE3HOTO MHKa M 3JIEMEHTOB S—IIpollecca.
CaemaH BBIBOI O CYIICCTBOBAHWW 3BE3M, HCTOPHS
(hopMupOBaHHSA KOTOPHIX OTJIMYAETCS OT OCHOBHOM
CXEeMbl XUMUYECKOH dBoMOIMH ["anakTuku.

C.B. Epmaxos

HNCCJIEJOBAHUS COJIHIIA HA PATAH-600
B MHOT'OA3UMYTAJIBHOM PEKUME

()uccepmauuﬂ Ha couckanue yquOﬁ cmenenu Kanou-
dama qbu3ul<0—MameMamuueCKux HAayK

AKTYyaJbHOCTh TEMBI OIpeaesieHa HEO0OXOIMMOCTBIO
MOJTy9YCHUSI HOBBIX JAHHBIX O IPUPOJE BCIBIIICTHOM
Ia3Mbl. MHOTOBOIIHOBBIE pPagWoOHAONIONEHUS B
MHKPOBOJTHOBOM JHala30HEe MAl0T WHPOPMANHIO O
MAarHUTHBIX CTPYKTYpax Ha YPOBHIX XpoMochepsl u
HIDKHEH KOPOHBI, TJE 3apOoKAaloTCs MOIIHBIC
BCOBIIKK. [Ipy 3TOM paguoanana3oH 4yBCTBUTEIICH
Jlake K HeOONBIINM U3MEHEHHUSAM B MarHuTochepe Bo
BCell TMPEABCHBIIICYHON 0OJACTH, YTO IMO3BOJISET
M3y4aTh TPUPOIY 3apOXKIACHHUS BCIBIMEK W 3P QeK-
TUBHO MX NPOTHO3UpOBaTh. CyIIecTBYIOMNE PEHTTE-
HOBCkHE W Y@ HaOMIOIEHUS  PErUCTPUPYIOT
KOPOHATBHOC M3JIyUYCHUE TOPSYUX U IUIOTHBIX METEIh
W HE PETHCTPUPYIOT SIBJICHUS Ha yPOBHE IEPEXOIHON
30HBI XpoMmocdepa—kopoHa. Peammzamms pexuma
MHOT'0a3UMYTaNBHBIX HAOJIIOJCHUI TO3BOJIMIA HC-
cinenoBath Ha PATAH-600 mpeaBcbIeuHyO JIH-
HAMHKY CTPYKTYpPBI COJHEYHBIX aKTUBHBIX oOjacTeit
C BPEMEHHBIM pa3pelieHueM 10 4 MUHYT B TEUCHHE
4.5 gacoB. B mepuonsl, korma ckimonenne CoiHIA
MPUHUMAET DKCTPEMANbHBIC 3HAYCHUS, 3TOT PEKUM
MO3BOJISIET BOCCTAHABJIMBATH IO OJHOMEPHBIM IIPO-
exiusaM (“‘ckaHaM”) TByXMEpHBIC M300pakeHHs CTa-
OMIIBHBIX OOJIacTEl C MPOCTPAHCTBEHHBIM pasperie-
HueM 110 17x150” ogHoBpeMerHO Ha 20 NIMHAX BOJH
B nuanaszone ot 1.74 no 15 cm.

W3 HaGnroeHnii B HOBOM PEKUME TIOTydeH HOBBIT
HaOJIIOIATEILHBIN PE3yNIbTaT O CBOMCTBAX MAarHUTO-
chep Takux akTUBHBIX obOsacteil. OOHapyKeHO He-
CKOJIBKO TOHKHX CIIEKTPaIbHO—TIONIIPU3aHOHHBIX
SIBIICHUY B MUKPOBOJIHOBOM JHAINAa30HE B M3ITyYCHHUU
AKTUBHBIX  OOJIaCTEeW, MPOU3BOMSAIIMX  MOIIHBIC
BCITBIIIKH, U3 KOTOPBIX CICAYET OTMETHTH!

e OoOHapyxeHne 3(¢deKxTa NIpenBCIBIIIEYHOTO
MHKPOBOJTHOBOTO TIOTEMHEHUS, KOTOPBIA COTIPOBOX-
Jaercsl y3KomonocHo# (5%) mHBepcueil 3HaKa HoJs-
pHU3aIMy B MEKPOBOJIHOBOM JHAIla30HE.

e OOHapyXeHHE TOHKHX CIIEKTPAIBHBIX 3(-
(heKTOB B TMOJIAPU30BAHHOM H3ITYYCHUH AKTHBHBIX
obuacteil (KOPOTKOBOJIHOBOE YBEINYEHHE IMOJISIPU30-
BAaHHOTO TIOTOKA, IOSBJIEHHE YacTOTHOH o0ylacTh ¢
HU3KOHM CTENCHBIO MOJSPU3ALUN, MHOTOKPATHBIMU
WHBEPCUSMH TOJISIPU3ALUHU TI0 YaCTOTE M BPEMEHU U
T.J1.), SIBIAIONINXCS HHANKATOPAMH IPEABCIIBIIICYHO-
TO COCTOSIHUS aKTHBHBIX 00JIacTeH.

elements, some iron—peak elements and s—process
elements are observed. A conclusion is drawn that
there exist stars whose history of formation is differ-
ent from the main pattern of chemical evolution of
the Galaxy.

S.V. Ermakov

INVESTIGATION OF THE SUN IN A MULTI-
AZIMUTH MODE AT RATAN-600

A thesis for the degree of Candidate of Science (PhD)
in physics and mathematics.

The urgency of the topic is defined by the need for
obtaining new data on the nature of flare plasma.
Multi wave radio observations in the microwave
range provide information about magnetic structures
at the level of the chromosphere and lower corona,
where powerful flares originate. The radio range is
sensitive even to minor changes in the magnetosphere
in the entire pre—flare region, which makes it possible
to study the nature of origin of flares and effectively
predict them. The existing X-ray and UV observa-
tions record the coronal radiation of hot and dense
loops, but fail to record phenomena at the level of the
transitional zone chromosphere—corona. The imple-
mentation of the mode of multi azimuth observations
enabled investigation at RATAN—-600 of solar active
regions with a time resolution up to 4 minutes during
4.5 hours. In the periods when the declination of the
Sun assumes extreme values, this mode permit recon-
struction of two—dimensional images of stable re-
gions from one—dimensional projections (“scans”
with a spatial resolution up to 17x150" simultane-
ously at 20 wavelengths in a range from 1.74 to 15
cm.

From the observation under the new conditions a
new observational result as to the properties of the
magnetospheres of such active regions was obtained.
In the radiation of active regions producing powerful
flares several fine spectral polarization phenomena
were revealed in the microwave range, from which
the following are noteworthy:

e Detection of the effect of preflare darkening,
which is accompanied by narrow—band (5%) polari-
zation sign inversion in the microwave region.

e Detection of fine spectral effects in the polar-
ized radiation from active regions (short wave polar-
ized flux increase, appearance of a frequency region
with a low degree of polarization, frequency and time
inversions of polarization repeated many times etc.),
which are indicators of the pre-flare state of active
regions.
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CraTucTruecKkoe UCCIIeIOBaHNE CBOWCTB ATHX d(-
(eKTOB B TCUCHHE rojla Ha OCHOBE PETYISIPHBIX Ha-
OJIOZICHUI B MHOTOAa3UMYTaJIbHOM PEKUME TT03BOJIH-
JIO UCCIIEIOBATh BPEMCHHBIC XapaKTCPUCTHKH U JTUa-
MMa30H YacTOT, B KOTOPOM HaOIOIAIOTCA OOHapy-
JKEHHBIE 2P DEKTHI.

ABTOpPOM HammcaH KOMITIEKC TIporpaMM i o0pa-
OOTKM IAaHHBIX, TOJTYYCHHBIX B pPEXHME MHOTOa3M-
MYTaIbHBIX HAONIONCHWH, C IENBI0 M3YyYCHHS Bpe-
MEHHBIX BapHallUil paJMOM3IIydCHUS U MHOTOBOJIHO-
BOTO KapTorpadupoBanus. [IpemiosxeHbl METOIUKA
KOHTPOJISI ¥ KOPPEKIUH OIIHUOOK, a TAKIKE METOIUKA
pa3aencHus IBYX aKTHBHBIX T0sicoB Ha CoiHIIE mpH
CKaHUPOBAHUH HOKEBOU JTMarpamMMoi.

C.X Toxuyxosa

A year-long statistical investigation of the features
of these effects based on regular observations in the
multi azimuth mode made it possible to examine the
time characteristics and the frequency range in which
the revealed effects are observed.

The author wrote a package of programs for the
reduction of data obtained under the conditions of
multi azimuth observations for the purpose of study-
ing the time variations of the radio emission and mul-
tiwave mapping. Procedures of check and correction
and a technique of separation of two active belts on
the Sun when scanning with the knife beam pattern
are proposed.

S.Kh. Tokhchukova



