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TE3WCHI IUCCEPTALIAN

KOJUIEKTUBHBIE JIBWXEHHUSA «IIJIOCKHX»
TAJJAKTUK 2MASS OB30PA B MECTHO#
BCEJIEHHON

Huccepmayuss  Ha  couckanue — yueHoil
KaHouoama Qhu3uKo-mamemamudeckux HayK

cmenenu

Pabora mocsmieHa onxHOW W3 (yHAAMEHTAIBHBIX
3a7la4 COBPEMEHHOM BHETaJIAKTUYECKOW aCTPOHOMHUHU —
U3Y4YEHUIO KOCMUUYECKUX TeueHul Bo Beenennonl. Takue
HCCIICAOBaHUA BaXHbl [Jid YTOYHCHHUA KOCMOJIOTU-
YeCKUX MoJjelNiell, TMOCKOJIBKY COJepXkKaT CBEICHHUS O
pacIipefielleHUd TEMHOI'O BEIIeCTBa Ha  OOJBLIMX
Macmrabax, I7ieé HEBHIMMOE BEIIECTBO Npeodianaer
HaJ ApyrumMu GopMaMH MaTepuH.

OcHOBHOW  m[enbl0  paboTel  OBUIO  W3y4YCHHE
OTKIIOHEHUH (TIEKYJSPHBIX CKOPOCTEH) B IBIDKEHISIX

IUIOCKAX CIHUPATBHBIX TaJaKTHK OT OXHOPOIHOTO
Xa00MOBCKOTO  PaCIIMpPEeHUs,, BbI3BAHHBIX  KPYIHO-
MacIITaOHBIMA ~ TPaBUTALIMOHHBIMUA  BO3JCHCTBUSIMI.

HeszaBucumoe ormnpeneneHue paccTOSHUI MPOBOIUIIOCH
no meroay Tully-Fisher (TF-3aBucumocts).

Bbut nostydeHs! cieayromme pe3ybTaThl:

1) OmnpeneneHsl pacCTOSHUSL M NEKYJISPHBIC
ckopoctn y 1200 BuammbIx ¢ peOpa cHHpabHBIX
ranaktuk RFGC xkaramora mo wuH(pakpacuoit TF-
3aBHCHMOCTH C HCIIONIb30BaHHEM JaHHBIX 2MASS 0030-
pa. Ilomy4yeHpl aMIUIMTYa W HAMpaBICHUE MX KOJUICK-
THBHOTO IBIKEHHUS B 00beMe ~ 100 Mk (V =226 £+ 62
km/c, 1= 295+ 16°, b = -2+ 13°), uro cormacyercst ¢
pe3yabpTaTaMy, IOJyYeHHBIMH PaHEE II0 ONTHYECKOH
TF-3aBUCHMOCTH. YCTaHOBJIEHA 3aBHCHUMOCTb LBET —
CBETUMOCTb C YMEPEHHBIM pa3z0pOCOM, YTO IO3BOJISIET
JieJlaTh MacCOBbI€ OLIEHKH PAacCTOSHHUW y TallaKTHK C
pebpa, OCHOBBIBasChb Ha COBPEMEHHBIX (HOTOMETPHU-
yeckux o03opax Heba tuna 2MASS u SDSS, He npu-
Oeras K TPYJOEMKUM H3MEPCHUSM IMUpHUHbI uaud HI.

2) OrmpeneneHsl MmapaMeTpbl BEPTHKAIBHBIX (Zg) H
pamnanpHEIX (Re) mikam 3Be3OHBIX AWCKOB OPUEHTHPO-
BaHHBIX C pedpa CIHpabHBIX TATAKTUK 110 Pe3yIbTaTaM
agamm3a ux 2MASS wm300pakeHWi ¢ NpUMEHCHHEM
OPUTHHAILHBIX MPOrpaMM 0O0pabOTKH. 3aBHCHMOCTH
MEXIy OTHOIIeHHEeM Zy/R. U JenpoenupoBaHHON LIEHT-
paJIbHOM NIOBEPXHOCTHOM SIPKOCTBIO CBUIETEILCTBYET O
TOM, UTO Ta&JIaKTUKM C HHU3KOW IIOBEPXHOCTHOU
APKOCTBIO BBITJIAIAT 60.]'168 TOHKHUMMU. BepTI/lKaﬂbHaH
HIKaJla TOHKHUX 3BE€31HBIX HJHUCKOB IIOYTH HEC 3aBUCUT OT
paanyca TallakKTUK W TPAKTHYCCKH HE MEHSCTCS B
IIMPOKOM JIMANa30HEe PACCTOSIHUN OT IICHTPA.

3) Co3pman karaior 18020 TIOCKHMX CHUpPaIbHBIX
ranmaktik (2MFGC), otobpansbix u3 2MASS 0030pa 1o
WK otrHomeHusM BHIMMBIX ocedl b/a<1/3, wuyro
COOTBETCTBYET CPEJHEMY OTHOIICHHIO B onTHke a/b ~ 6.
Karanor conepxwut J, H, Ky Benmu4unbl, pazMepsl, MO3H-
LMOHHBIC YTJIBI, BUAMMBIE C)KAaTHSl TAIAKTHK U OTOX-
JCCTBJIICHHUA C U3BCCTHBIMU KaTaJlIOTaMH. B HacCTOALIEe
Bpems karanor 2MFGC npezcrasiser co0oit camyro 00-
HIMPHYIO M OJHOPOJHYIO BHIOOPKY CHHMpPajbHBIX Tajak-
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THESES REVIEW

COLLECTIVE MOTIONS OF «FLAT» GALAXIES
OF THE SURVEY 2MASS IN THE LOCAL
UNIVERSE

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

The work is dedicated to one of the fundamental
problems of the modern extragalactic astronomy — the
study of cosmic flows in the Universe. The study of
collective motions of galaxies is important for
specification of cosmological models because it contains
information on the distribution of dark matter at large
scales where the invisible matter prevails over other
forms of matter.

The prime objective of the work was to study
deviations (peculiar velocities) in motions of flat spiral
galaxies from the Hubble uniform expansion caused by
large-scale gravitational interactions. An independent
determination of distances was fulfilled by the Tully-
Fisher method (the TF relation).

The following results were obtained in this study:

1) Distances and peculiar velocities were determined
for 1200 edge-on spiral galaxies of the RFGC catalog
from the infra-red TF relation with the use of 2MASS
survey data. The amplitude and direction of their
collective motion in the volume ~ 100 Mpc were
obtained (V=226+62 km/s, 1= 295+£16°, b = -
2 + 13°), which agrees with results obtained earlier from
the optical TF relation. The relation color-luminosity
was determined with moderate dispersion, which allows
us estimating distances of edge-on galaxies on the basis
of modern photometric celestial surveys of type 2MASS
and SDSS without laborious measurements of the HI
line width.

2) Parameters of vertical (zy) and radial (R.) scales
of stellar disks of edge-on spiral galaxies were
determined from analysis of their 2MASS images with
the use of original processing software. The dependence
between the ratio zy/R. and the deprojected central
surface luminosity testifies that the galaxies with low
surface luminosity look thinner. The vertical scale of
thin stellar disks almost does not depend on galaxy
radius and practically does not change in a wide range of
distances from the center.

3) A catalog of 18020 flat spiral galaxies (2MFGC)
selected from 2MASS by their IR ratio of visible axes
b/a < 1/3, which corresponds to an average ratio of a/b ~
6 in optical, was compiled. The catalog contains J, H, K
magnitudes, sizes, position angles, visible compressions
of galaxies and their identifications with known
catalogs. At present, the catalog 2MFGC is the most
extensive and uniform sample of late-type spiral
galaxies covering all the sky.
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THUK TTO3THETO THIIA, KOTOpasi OXBaThIBAaET Bce HEOO.

4) IpexncraBiens! pe3ynsTaTsl Habmoaenui Ha 100-
M paauoTterneckorne B Dddenncoepre (I'epmanust) okoio
400 TUTOCKMX CHOUPANTBHBIX TallaKTHK W3 KaTaJoroB
RFGC u 2MFGC. OmnpenesneHsl X TydeBBIe CKOPOCTH,
aMILTATY BT BpAICHHSA, BOJIOPOTHBIE MAccCHI,
CBETHUMOCTH U IpyTHE TI00aTbHBIE XapaKTEPUCTHKH.

5) Co3nana camasi mpeAcTaBUTEIbHAs BHIOOpKA Tie-
KYJSPHBIX CKOpOCcTeH 2724 ciMpanbHBIX TaTaKTHK, pac-
MpeJesieHHbIX M0 BceMy HeOy. M3 5653 ramaktuk
2MFGC ¢ n3MepeHHBIMH JTy4EeBBIMH CKOPOCTSIMH BBIJE-
neHa BbiOopka 3110 ramaktuk ¢ mmpuHamu JuHUE HI
Wso, Wy WM MaKCHUMallbHOM CKOpPOCTBIO BpalllEHUSI.
Janusie no mupunaMm quHun HI, npuBeneHHble k eau-
HOW CHCTeMe, UCIPABISUTUCH 32 KOCMOJIOTUYECKOE YIITH-
penne. ['enHoOINEeHTpUYECKHE CKOPOCTH TPHBOIMINCH K
CHUCTEME KOCMHYECKOTO MHUKPOBOJIHOBOTO H3ITyUCHHS.
HcnonwszoBanmuch actpoHomuyeckue b/l LEDA, NED u
JTaHHBIE OPUTHHAIBHBIX Pa0boT. VICKITIO9aIiCh U3 CITUCKA
00BEKTHI, OTKIOHsoECH 3a 36 oT TF-3aBHCcHMOCTH U
€ |Vpec| > 3000 xm/c (kak ommOOYHBIE H3MEPEHUS).

6) OrmpenesneHsl MapaMeTpsl anekca KOJUIEKTUBHOTO
JBIOKEHUS y 2724 NIOCKMX CHHUPAIbHBIX TANaKTHK W3
2MFGC. TlocTpoeHa kapTa yCpPEeIHEHHBIX MEKYJISIPHBIX
ckopoctell Ha HeOe ¢ paspemieHueM ~20° B o0beMe z <
0.03. B cucreMe KOCMHYECKOIO MHKPOBOIHOBOIO
M3IYYCHUS KOJUISKTHBHOE ABIDKeHHE miockux 2MFGC
TaJlaKTHK XapaKTepHu3yeTcs aMIUUTyInoi 224 + 36 kM/c
B Hampapnernu | =302 £ 9°, b=-8 + 7°, uro cormacyer-
Cci C TOJIO)KEHHEM IIeHTPOMAAa ONU3KUX MAaCCHBHBIX
PEHTTEeHOBCKMX CKOIUICHHH, a TakKe ONU3KHUX CKOILIe-
nuii Hydra-Centaurus u cBepxckorienus Hlerm.

B wurore wMbI MOJIy4Ynsini  aCUMMETPHUYHOC TI0JI€
NeKyJSIpHBIX ckopocTted ramaktuk 2MFGC. Makcumym
MIOJIOKUTENBHOW ckopocTH +350 KM/c, a MakCHMyM
OTpHIaTeNbHOM — Bcero 150 km/c. XOTs TUTONBHBIH Xa-
pakTep pacrpeeseHus] OTYETIIMBO BBIPAXKEH, HO KapTH-
HAa TIPENICTaBIsAETCA Ooyee cIoXHON. [ TaBHBIN MOJIOXKH-
TENhHON MWK TPUXOIUTCS HAa MECTa COCPEIOTOUYCHUS
ckoruteHnit Hydra-Centaurus, Norma, Dii6emta A3627 u
koHUeHTpauuy Hlern. BTopuuHbIil UK ¢ aMIUIUTYA0H
~150 kM/c oroxnectBisiercs co ckorenusamMu A400 u
A539. Llentpel obOnacTedl OTPULATENBHBIX Voo HMEIOT
rajaktTaueckue koopauHatel (120°, +40%), (80°, -30°),
(200°, +30°). JlBe mepBBIC pACIOJIOKEHBI BOJIU3U
ycTOoThl B Bosonace u MecTHOM ITyCTOTHL.

[MonyueHHble mapaMeTpbl KOJUIEKTUBHOTO JABHYKECHHS
OKa3aJIMCh YCTOMYMBBIMU 110 OTHOLIEHHIO K 0TOOPY IUIO-
CKHX TaJaKTHK 1o mx omrtumueckuM wminm MK xapakre-
pUCTUKaM, UCHOJb30BaHUIO0 Ha TF-3aBUCMMOCTH ONTH-
yeckux ik MK cBeTHMOCTEN, YTO MOKa3bIBA€T 00OCHO-
BaHHOCTH BeIpaboTanHbix W.J[.KapaueHneBbM kpuTepu-
eB (hopMHpOBaHMsI BBIOOPKH TOHKHX TaTaKTHK, PaBHO-
MEpPHO paclpeieIeHHBIX KaK 110 HeOy, Tak U B ITyOuHYy.

XapakTep  yMEHBIICHHUS  aMIUIMTYAbl  IIOTOKA
2MFGC ranakTvK ¢ JIMHCHHBIM MacimTaboOM MECTHOM
Bcenennoii cBuperenscTByeT 0 TOM, dYto ~60%
aMIUTUTYJBl MOXET OBITh BBI3BAHO MACCHBHBIMH
o0beKTaMH (aTTpakTopamu), KOTOPhIE PACIIOJIOKEHBI 32
npenenamu oovema B 50 M.

C.H. Mumponosa
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4) Results of 100 meter Effelsberg radio telescope
(Germany) observations of about 400 flat spiral galaxies
from the catalogs RFGC and 2MFGC are presented.
Their radial velocities, rotation amplitudes, hydrogen
masses, luminosities and other global characteristics
were determined.

5) The most representative sample of peculiar
velocities of 2724 spiral galaxies distributed all over the
sky was created. A sample of 3110 galaxies with HI line
widths Wso, Wy or maximal velocity of rotation was
selected from 5653 2MFGC galaxies with measured
radial velocities. Data on HI line widths reduced to a
uniform system were corrected for the cosmological
widening. Heliocentric velocities were reduced to the
system of the cosmic microwave background. The
astronomical data bases LEDA and NED and data from
original works were used. Objects deviating beyond 3¢
from the TF relation and with V.| > 3000 km/s were
excluded from the list as erroneous measurements.

6) Parameters of the apex of the collective motion
were determined for 2724 flat spiral galaxies from
2MFGC. A map of averaged peculiar sky velocities with
the resolution of ~20° in the volume of z < 0.03 was
built. In the system of the cosmic microwave
background the collective motion of flat 2MFGC
galaxies is characterized by the amplitude 224 + 36 km/s
in the direction 1=302+9°, b=-8 +7°, which agrees
with the location of the centroid of close massive X-ray
clusters and close clusters of Hydra-Centaurus and the
Shapley supercluster.

As a result, we obtained an asymmetric field of
peculiar velocities of 2MFGC galaxies. The maximal
positive velocity is equal to +350 km/s, and the maximal
negative one is only — 150 km/s. Though the dipole
character of distribution is well distinct, the picture
seems to be more complicated. The main positive peak
falls to places of concentration of the clusters Hydra-
Centaurus, Norma, Abell A3627 and the Shapley
concentration. The secondary peak of the amplitude
~150 km/s is identified with the clusters A400 and
AS539. The centers of regions of negative V. have the
galactic coordinates (120°, +40°%), (80°, -30%), (200°,
+30°). The first two are located near the Bootes void and
the local void.

The obtained parameters of the collective motion
turned out to be robust with respect to the selection of
flat galaxies by their optical or IR characteristics to use
in the TF relation of optical or IR luminosities, which
shows a validity of criteria elaborated by
LD Karachentsev for formation of samples of thin
galaxies distributed uniformly both in the sky and in the
depth.

The character of flux amplitude decrease of 2MFGC
galaxies with the linear scale of the local Universe
testifies that ~60% of amplitude can be caused by
massive objects (attractors) located beyond the volume
of 50 Mpc.

S.N.Mitronova
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HCCJIEJOBAHUE PEHTTEHOBCKHUX TPAH-
3UEHTHBIX NICTOYHHUKOB U IIEKYJISAPHBIX
HOBBIX 3BE3/]

Huccepmayuss  Ha  couckanue — yueHou
KaHouoama Qu3uKo-mamemamudeckux HayKk

cmenenu

Juccepranys HOCBSIIEHA HCCIIEIOBAHUIO YETHIPEX
00BEKTOB, UCIIBITABIINX BCIIBIIIKK C OOJBIIMM SHEPro-
BBIJICJICHHEM B OINTHYECKOHW oOylacTh criekTpa. B mmke
BCIBIIIEK WX CBETHMOCTh MPEBBINANA KPHUTHYECKYIO
SAMHT TOHOBCKYIO CBETHMOCTb.

CI Cam (peHTreHOBCKHMI TPaH3MEHTHBIM UCTOYHUK
u B[e]-3Be3ma) HabOmromanace CrekrpaabHbIM H (HOTO-
METPHUUYECKMM METOJaMH BO BpeMs €€ MOIIHOU
PEHTTeHOBCKOM BCHBINIKM B ampene 1998 r. u mocne B
TeueHue 7 ser. Bo Bcmbllike HaOJIIONATUCH yCUIIGHHE
MOTOKOB 3MUCCUOHHBIX JTUHUN (HanOOJbIllee B SMUCCUU
Hell 4686A — B 300 pas) u BOMIONMSA MIMPOKHX IMHC-
CHOHHBIX KPBUIbEB — IIbE/IECTANA» y CHIIBHBIX JIMHUNA H
n Hel. M3meHenus B mpoduiisix OOBSICHIIOTCS JJOTILIe-
POBCKMM JBI)KEHHEM Ta3a, BBIOPOIIEHHOTO CO CKOpPO-
cteio 1200 xm/c. OOHapyXeHa 3aBHCHUMOCTh MEXIY
aMIUIMTYZO} BCIBIIIKM B SMHCCHOHHOW JIMHUM U €€
MOTEHLIMAJIOM MOHU3alMHU. BBIABIEHO HECKOIBKO THUIIOB
TIEPEMEHHOCTH 3MUCCUOHHBIX JINHUI B CIIOKOWHOM COC-
TOSIHUM T10CJI€ BCHBIIKU. Bece 3T0 03HavaeT, 4yro 060s10-
yka B[e]-3Be31bl MMeET CIIOXKHYIO CcTpaTH(ULHUPOBaH-
HYIO CTPYKTypy. BHemnue yactu, rae ¢opMupyrorcs
3allpCUICHHBIC JIMHUHW, OTpEarupoBaii Ha BCIBIIIKY C
3aaepxkoit 210 nHel.

[To abcopOIMOHHBIM KpBUIBSIM JIMHHH BOAOpOJA
BbIcOKHX mopsiikoB (HS u Hn) monmyden cnekrpaibHbIN
Kinacc u kjacc ceerumoctu B[e]-3Be3nnr: B4 III-V. Tlo
HamuM gaHHbIM CI Cam He sSBIS€TCS CBEPXTUTaHTOM.

B pesymbrare (OTOMETPHYECKOTO MOHHUTOPHHTA
0GHApy)KeHbI M3MEHEHHs Oiecka ¢ meprogom 19.407°.
Mo smuccuu Hell 4686A mnonyuena kpuBas JydeBbIX
CKOpPOCTEHl KOMIIAKTHOTO KOMIIOHEHTa CHCTEMBI U
OIIPEZIETICHBI JIEMEHTHI OpOUTHI. JaHa OleHKa HUXKHETO
npenena maccel B[e]-3Be3anl. IlokazaHo, YTO BTOpPBIM
KOMIIOHEHTOM B CHCTEME C OOJIBIIOW BEPOSTHOCTBHIO
aBiseTca Oenblil kapiauk. benblii kapauk nBUraercs Mo
opbute BOKpyr B[e]-3Be3lbl M akKpenupyeT BeIIeCTBO
n3 3Be3nHOro Berpa. CrenaHa OIEHKAa SHEPrEeTHKU
omrtmieckoii  Bembimkum CI Cam, koTopas He
MIPOTHBOPEUYNT TUIOTE3E€ O TEPMOSICPHOM B3pHIBE Ha
TIOBEPXHOCTH OEJIOT0 KapIiuKa.

V4641 Sgr — peHTTeHOBCKHUII TPaH3UEHTHBIN HCTOY-
HUK, [T0Ka3aBIINil MOILIHYIO BCHBIIIKY B PEHTTEHOBCKOM,
ONITHYECKOM W Paauo Auama3oHax 15 centsops 1999 r.
JBa nHs HaOmoasncs BHIOPOC PENSATUBUCTCKOM CTPYH B
panuoauana3one, Tak 4ro, V4641 Sgr — mukpoksazap. B
JBOMHOM cHCTeMe HaxOAMTCSA YepHas apipa B 9 ML u
A-3Be3za. B criokOMHOM COCTOSIHUM M@Ky BCIIBIIIKAMU
HE TPOSBISIETCS AaKTMBHOCTH B  peHTreHe. Ero
OIITHYECKNI KOMIIOHEHT MOKa3bIBAET IUIUIICOMIATBHYIO
MIEPEeMEHHOCTh Oyiecka ¢ OONBIION aMIuMTynod. Beimm
MPOBEZICHBI CIIEKTpallbHbIE UccaeaoBanusa Ha BTA.

Cucrema ximaccupuuupoBaHa Kak pa3jeicHHas, B
KOTOPOH BUIEH TOJBKO OJWH ONTHYECKHHA KOMIIOHEHT
cnektpanbHoro Kiacca AQO III. BrepBeie mccnemoBaHo
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STUDY OF X-RAY TRANSIENT SOURCES AND
PECULIAR NOVAE

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

The thesis is dedicated to the study of 4 objects
which had outbursts with large energy release in optical.
Their peak luminosity exceeded the critical Eddington
luminosity.

CI Cam (an X-ray transient source and a BJ[e] star)
is observed by spectral and photometric methods during
the powerful X-ray burst in April 1998 and during 7
years after it. During the outburst we observed an
increase of emission line fluxes (the largest increase by
300 times was in the emission Hell 4686A) and
evolution of wide emission wings — a «pedestal» of
strong H and Hel lines. Changes of profiles are
explained by the Doppler motion of gas ejected at a
velocity of 1200 km/s. A relation between the outburst
amplitude of emission line and its ionization potential
was discovered. Several types of emission line
variability in the quite state after the outburst were
found. All that means that the envelope of the B[e] star
has a complicated stratified structure. Its external part,
where the forbidden lines are formed, reacted to the
outburst with a delay of 210 days.

Absorption wings of hydrogen lines of high orders
(HS and Hn) gave the spectral class and the luminosity
class of the B[e] star: B4 III-V. According to our data,
CI Cam is not a super giant.

The photometric monitoring allowed us to find
brightness variations with a period of 19.407". The curve
of radial velocity of the compact component of the
system and orbit elements were determined by the
emission line Hell 4686A. An estimate of the lower
limit of mass of the BJ[e] star is adduced. It was shown
that it is highly probably that the second component in
the system is a white dwarf. It moves in the orbit around
the BJ[e] star and accretes matter from the stellar wind.
Energy of the optical outburst of CI Cam was estimated.
It does not contradict to the hypothesis about a
thermonuclear explosion on the surface of the white
dwarf.

V4641 Sgr is an X-ray transient source that showed
a powerful outburst in X-ray, optical and radio on
September, 15, 1999. During two days a relativistic jet
was observed in radio. So, V4641 Sgr is a microquasar.
The binary system contains a black hole of 9 M[] and an
A star. In the quiet state between outbursts there was no
activity in X-ray. Its optical component shows a large-
amplitude ellipsoid variability of luminosity. Spectral
studies were carried out with the BTA.

The system was classified as a separated one in
which only one optical component of the spectral class
AO TIII is seen. Interaction of the relativistic component
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B3aMMOJICHICTBHE PENATUBUCTCKOrO KOMIIOHEHTa V4641
Sgr ¢ HOpMaIbHOM 3BE370i1 METOIOM CIIEKTPOCKOINH B
HIDKHEM COCJMHEHHH KOMIIAKTHOTO KOMIIOHEHTAa. JTO
MIpHUBEJIO0 K OOHAPYKEHHUIO JOMOIHUTEIBHON abcopOImm
B KpacHOoM kpbute juHuM Ho. Ha done A-3Be3ns
HAOIIOHaNCsl pa3pe>KeHHBI Ta30BBI ITOTOK, HAIpaB-
JICHHBIA OT HaOmromaTens. DTOT MOTOK IIPENCTABISET
YacTh  KEIJIEPOBCKOTO  Ta30BOTO  JIUCKA  BOKPYT
KOMIIAaKTHOTO  KoMmmoHeHTa.  OmpeneneHa — mMacca
KaHOunaTa B 4epHbie eipel 7.1 < MBH < 9.5 ML,

V838 Mon u V4332 Sgr — nexyisipHbIE KpacHBIE
HoBble. OHM BO BCHBIIKAaX MOKA3bIBAIOT CIEKTPHI
XOJIOAHBIX CBEPXTUT'aHTOB KJlacca K-M u ne mpoxXoaAT
HeOyssipHyto ctaguio. [lo criekTpam, Mojy4eHHbIM Ha
BTA, u dQoromerpun (coBpeMEHHbIE W apXHUBHBIC
JIaHHBIE)  YCTaHOBJIEHA WX  JIBOWCTBEHHOCTb W
¢usnyeckas npupoja ux KomioHeHToB. [lokasaHo, 4To
ONITHYECKAsl BCIIBIIIKA B 3THX CHCTEMax NMPOHCXOAWT B
pe3ynbTaTe B3phIBa MACCHBHOTO TOJYyOOT0 KOMITOHEHTA.

Jlokazano, uto V838 Mon — 3Be3ma ¢ OJIM3KHUM K
COITHEUHOMY coJiepKaHneM »3i1eMeHToB. OOHapyxeHa
cwibHast maus Lil 6707A, u 910 03Hawaer, uTo 3Be3aa
MOJIOasi W HAXOJWTCS Ha PaHHEH CTaAWuM HBOJIOLHH.
[MTokazaHo, uTo 1o Benbikd V838 Mon Oblia mmpokon
(du3MUecKoil mapom, COCTOsIEeH U3 JBYX 3Be3] Kiacca
B3V, omma wu3 KkoTopbIx B3opBajack. OcraTkoM
SIBJISIETCSl  XOJIOJIHBI  «KOPUYHEBBIH»  CBEPXTMIAHT,
KOTOpBIN H3ityuaeT B ocHoBHOM B MK nuamnazone.

Hamwm wuccnenoBanus V4332 Sgr mnokasanu, 4To
CHCTEMa [0 BCIBIIKA COCTOSIa W3 TOayboro u
KpacHOro KOMITIOHEHTOB. KpacHbIil KOMIIOHEHT Kjacca
M7 BHIEH 0 ¥ TIOCIIE BCITBIIIKH, a TOTyOOH KOMIOHEHT
[ocie  BCHOBIIIKM ~ WCYE3 M3  CIEKTPaIbHOTIO
pacmpeneneHus d3Hepruu. T.e., W B 3TOM ciy4ae
MIPOM30ILIEIT B3pbIB roTy00 3B€3/1bI B IBOMHHOM CHCTEME.
OcTaTok B BHJI€ XOJIOJHOTO 0o0jaKa pa3pexeHHOro ra3a
CBETUTCA B OMUCCHOHHBIX JIMHUAX aTOMOB U MOJICKYJI.

OpHOW M3 TUIOTE3 B3PHIBOB MEKYISIPHBIX KPAacHBIX
HOBBIX SIBJISICTCSl BCIHBIIIKA TEPMOSIEPHOTO TOPEHHUS B
LEHTPE 3Be37 B KOHIIE CTaJAWU T'PAaBUTALMOHHOTO
COKaTHS.

E.A. Bapcyxosa

PA3PABOTKA n HNCCIIEJOBAHUE
JAETEKTOPOB KBAHTOB SJIEKTPO-
MATHUTHOI'O WM3JIYYEHUSI HA OCHOBE
CBEPXITPOBOJHUKOBBIX HAHOCTPYKTYP
C TYHHEJIBHBIM NEPEXOJOM

Juccepmayuss  Ha  couckauue
KaHOUOama mexHuieckKux HayK

Y4eHou  cmeneHu

Huccepramus TOCBsIeHa BBHIOOPY ONTHMAaIBHOM
MHKPO3JIEKTPOHHOMH TEXHOJIOTUU W3rOTOBIICHUS
CBEPXIIPOBOAHUKOBBIX TYHHEIBHBIX PKO3€()COHOBCKHX
crpykryp (CTII-ctpykTypsbl). [IpoBeieHbI KOMIUIEKCHBIE
HCCIIeIOBAHMSI, TO3BOJISIONINE MTOJyUYUTh BEICOKOKAUECT-
BEHHbIE MEPeXoibl C MapaMeTpoM KauecTBa Rj/Ry = 25.
BapbupoBaHueM OCHOBHBIX MapaMETPOB TEXHOJIOIHUEC-
KOT'0 IpOLIecca BbISBICHBI ONTHMANbHbIE YCIOBHS MOJTY-

of V4641 Sgr with the normal star was investigated by
the spectroscopy method for the first time in the lower
conjunction of the compact component. This led to
discovery of an additional absorption in the red wing of
the line Ha.. A low-density gas flux directed from an
observer was observed against the background of the A
star. This flux is a part of the Kepler gas disk around the
compact component. The mass of the candidate to a
black hole was determined to be 7.1 < MBH < 9.5 ML[1.

V838 Mon and V4332 Sgr are peculiar red novae.
During outbursts they exhibit spectra of cold super
giants of class K-M and do not pass the nebular stage.
Spectra obtained with the BTA and the photometry
(modern and archive data) allowed us to determine their
binary character and the physical nature of their
components. It was shown that the optical outburst in
these systems results from an explosion of a massive
blue component.

It was proven that the chemical composition of
V838 Mon is close to solar. A strong line of Lil 6707A
was detected. This means that the star is young and is at
an early stage of evolution. It was shown that before the
outburst V838 Mon was a wide physical pair consisting
of two stars of class B3 V, one of which exploded. The
remnant is a cold «brown» super giant which radiates
mainly in the IR range.

Our study of V4332 Sgr has shown that before the
outburst the system consisted of a blue component and a
red one. The red component of class M7 is seen before
and after the outburst too, but the blue component
disappeared from the spectral energy distribution after
the outburst. I.e., in this case also there was an explosion
of the blue star in the binary system. A remnant in the
form of a cold cloud of low-density gas radiates in
emission lines of atoms and molecules.

One of the hypotheses of explosions of peculiar red
novae is a burst of a thermonuclear burning in the star
center at the end of the gravitational compression stage.

E.A. Barsukova

DEVELOPMENT AND INVESTIGATION OF

DETECTORS OF ELECTROMAGNETIC
RADIATION QUANTA ON THE BASIS OF
SUPERCONDUCTING NANOSTRUCTURES

WITH THE TUNNEL JUNCTION

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

The thesis is dedicated to a choice of an optimal
microelectronic manufacturing technology of the
Josephson superconducting tunnel structures (referred in
literature as STJ structure). Complex investigations
allowing us to obtain high-quality junctions with the
quality parameter Ri/Ry = 25 were carried out. Optimal
conditions for getting high quality structures were found
out by variation of basic parameters of the
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YEeHUs] KayeCTBEHHBIX CTPYKTyp. [loiydeHsl IIeHKH
HUOOUs ¢ TommmHamMu oT 50 1o 300 HM ¢ Temmeparypoit
repexojia B CBEPXIIPOBOASAIIEE COCTOSIHUE OJIM3KOH K
TeMmmeparype mepexoma MaccuBHoro Hmobus (9,2 K),
YTO CBHUAETENBCTBYET O BBICOKOM KaudeCTBE 3THX ILIE-
HOK. bornbmioe BHMMaHWE OBUIO YAEIEHO IOIYyYCHHIO
BBICOKOKA4YECTBEHHOTO 0apbepHOT0 €0, SIBIISIOIIETOCS
OCHOBOTIOJIATAOIIMM  (DAKTOPOM MOJIy4EHHs HY>KHOH
cTpykTyphl. Ilokasano, 4To HamTy4Ime cBoiicTBa Oapb-
€pHOTO CJIOSl TOJIyYaroTCsi KOMOMHUPOBAHHBIM OKHCIIe-
HHEM — CHauyaja B IJla3Me MarHeTpoHa, 3aTeM B aTMOC-
¢epe kucnopona. IloxydeHHBIE CTPYKTYpBlI HCCIIEOBa-
HBl JBYMS HE3aBUCHMBIMH METOJAaMH («aHOZHOU
CIIEKTPOCKONHMEI» W «aTOMHO-CHJIOBOMl ~MHKPOCKO-
MHEN»), pe3yabTaThl KOTOPBIX COBIANAIOT B IIpenenax
10% morpemHocTH. MccienoBanust OMOIHEHBI H3MEpe-
HUSIMHA  BOJIFTAMIIEPHBIX XAPAKTEPUCTUK ITOIYYIEHHBIX
CTPYKTYD B )KHUJIKOM T€JIHH.

PaccmaTpuBanzach BO3MOMKHOCTE KOMOMHHPOBaHHS
CTII-npeMHHUKOB € Pa3IMYHBIMU BUJAMH ONTHYECKHX
JHACIEPIUPYIOMIUX DJIEMEHTOB, TAKMMH KaK OIIEIIE
pemretka, unTephepomerp Dabpu-Ilepo, a Takke B
KOMOMHAIMKM ~ CO  cHekTpomojsipumerpoM. s
WILTIOCTPALN paccMoTpeH YaCTHBIN ciry4yain
CTaLlMOHApHOH cnekTpanbHOM ammapatypel BTA CAO
PAH. Tlokazan Bbmrpeii B 3¢ QEKTUBHOCTH
HabmoneHnit Ha cnekTporpadax «Peick» m «Kpad» B
COUYETaHUU c JIMHENKOI CTII-npreMHUKOB
OTHOCHUTEIIFHO BapHaHTOB HAONIONEHWA ¢ Marpuiei
I13C. IlpuBeneHbl CpaBHHUTEIbHBIE XapaKTEPUCTUKH
cuekrporpadoB  «Peick» u  «Kpad» B BapmaHTax
HaOronenuit ¢ Matpuriamu [13C u nuueiikamu CTII-
MMPUEMHHKOB B TCPMHUHAX MMOTCHIHUAJIBHOT'O Ka4CCTBa.

TaK)Ke, JACTAJIbHO pacCMaTpuBaAcCTCAd BJIMAHHUC IOI-
CJIOS TIJIGHKH U3 OoJiee BBICOKOTEMITEPATYPHOTO CBEpX-
npoBogHuKa (Al) Ha anmexTpou3MUEecKHe HapaMeTpsl
«CEHIBUY-CTPYKTYPBD («3(PeKT 01IM30CTHY»), HANNUNE
KOTOPOTO TPHUBOJIUT K YXYJIICHUIO CBOWCTB HMPHUEMHH-
KOB TIPH CBEpXHM3KHX Temreparypax Hmke | K (kak
mpasmino, T=0.3 K). OT1oT »ddexT HeoOXoaumMo ydu-
TBIBaTh MPU pacyeTe KaK CUTHAIBHBIX, TaK M IIyMOBBIX
cBoiicTB mpueMHukoB Ha ocHoBe CTII. IlpuBogstcs
YHCJIEHHbIE OLIEHKH CyMMapHOTO LIIyMOBOTO TOKa B €I1-
HUYHOW TII0JI0CE YaCTOT, MPOHHUKAIOIIEro B ITHKCEIhb
CTII, u mpenmonaraeMol MHUHHMAJIbHONH MOIIHOCTU
U3JTy4eHUs,, KOTOPYIO BO3MOYKHO 3aperuCTpUpPOBATh IO-

CPELCTBOM CTII-cTpykTypsl npu TeJIUEBbIX
temnepatypax (T=4,2K).
I''B. Alkonoe

METO/bI 1 CPEACTBA ITIOBBIHIEHUS DP-
OEKTUBHOCTH NNOJAPUMETPUYECKHUX
HABJIOJEHUI HA MEXATPOHHOM
KOMIUIEKCE 1-METPOBOI'O TEJIECKOITIA
CAO PAH

Juccepmayusi  na  couckanue
Kanouoama mexHuyeckux Hayx

YUeHOU  CmeneHu

1-m Teneckon Puuu-KperbeHa ObT CMOHTHpPOBAH B
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manufacturing process. We obtained the niobium films
from 50 to 300 nm in thickness with the temperature of
junction into the superconducting state close to the
junction temperatures of massive niobium, which attests
the high quality of these films. Much attention was
given to the obtaining of a high quality barrier layer
which is a basic factor in obtaining the required
structure. It was shown that the best properties of the
barrier layer are obtained by combined oxidation, first in
magnetron plasma, then in oxygen atmosphere. The
obtained structures were investigated by two
independent techniques («anode spectroscopy» and
«atom power microscopy»). Their results coincide
within the 10% accuracy. The investigations were
supplemented by measurement of the current-voltage
characteristic of the obtained structures in liquid helium.

The work considers a possibility to combine STJ
detectors with different types of optical dispersing
elements, such as an echelle grating, the interferometer
Fabry-Perot, and also in combination with a
spectropolarimeter. For the purposes of illustration, a
special case of the stationary spectral equipment of the
BTA of SAO RAS was considered. The gain in
efficiency of observation with the spectrographs «Lynx»
and «Crab» in combination with a line of STJ detectors
in comparison with variants of observations with a CCD
was shown. Comparative characteristics of the
spectrographs «Lynx» and «Crab» in variants of
observations with CCDs and lines of STJ detectors in
terms of potential quality are adduced.

Influence of the film sublayer from a more high
temperature superconductor (Al) on electrophysical
parameters of the «sandwich structure» (the «proximity
effect») was also considered in detail. Its presence leads
to deterioration of detector properties at superlow
temperatures below 1 K (as a rule, T=0.3 K). This effect
should be taken into account when calculating both
signal and noise properties of STJ detectors. The
numerical estimates of the sum noise flux penetrating in
an STJ pixel in a unit frequency band, and a supposed
minimal radiation power detectable by an STJ structure
at the helium temperatures (T=4,2K) are given.

G.V. Yakopov

METHODS AND MEANS OF INCREASING
EFFICIENCY OF POLARIMETRIC OBSER-
VATIONS WITH THE MECHANOTRONIC
COMPLEX OF THE 1-METER TELESCOPE OF
SAO RAS

A thesis for the degree of Candidate of Science (PhD) in
engineering
The 1

meter Ritchey-Chretien telescope was
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CAO PAH B 1989 r. B HacTos11€e Bpemsl OH BIsETCA
TPETbUM 10 pa3Mepy poccuiickuMm TeneckonoMm. Ha
MOMEHT TIOCTaBKM  TEIECKOI HMEI YycTapeBliee
JIEKTPOHHOE W CBETONPHEMHOE OOOpyHOBaHHE, T.K.
W3HAYaJbHO OBII paccyWTaH Ha TPUMEHEHHe (OTO-
rpadudeckux MeronoB HabOmromeHwid. [lostomy mocra-
HOBKA Ha HEM COBPEMEHHBIX MOJSIPUMETPHUUECKUX HA0-
JIIOIATEbHBIX MTPOTpaMM ObLTa HEBO3MOXKHA. Teleckomn
HYXJIAJICSI B aBTOMATH3aIlMK HAOIIOACHUH U B CO3aHUN
HOBOM COBPEMEHHOM CBETONPUEMHOM ammnaparypel. B
Hacroslee BpeMsi 1-M TeJecKomn IpejcTaBisier coOon
CJIOKHBI MEXaTPOHHBIN KOMIUIEKC, KOTOPBIH 00Bequ-
HSIET B €IMHOU CHCTEME MEXAaHHUYECKHUE, DJIEKTPOHHEIE,
OINITHYECKHE, KOMIIBIOTEPHBIE YCTPOHCTBA YIPABICHUS 1
cOopa HaOJIOAATENBHBIX AAHHBIX C IETBIO MOBBILICHNS
3¢ GEKTUBHOCTH BCETO TpPOIEcca acTPOPHINIECKUX
HaOmoneHuit. Jl1st BBIMOMHEHHS 3a7ad aBTOMaTH3alud
ObUTM MPOBEJCHBI HCCICAOBAHUS MEXaHWYECKUX U
UIEKTPOMEXAaHNYECKUX  XAPAKTEPUCTUK  TEIECKOIIA,
pa3paboTaHbl IPUHLIUIIBI aBTOMATHYECKOTO YIPABICHHS
MIPOIIECCOM HAOIIOICHUH.

Bbutn noy4eHs! Cleayonye pe3ynbTaThl.

1) BmepBbsle uccienoBaHbl JUHAMHUYECKHE Xapak-
TEPUCTUKU MEXATPOHHOIO KOMIUIEKca 1-M Teneckoma u
IIOCTPOEHa €ro MareMarudeckas Mojieib. Paspaboran n
BHEJIPEH HOBBIH ONTHMAJBHBIA 110 OBICTPOAEHCTBUIO
NTOPUTM YTPABJIECHUS TEJIECKONOM, YTO COKpPATHIO
oOmiee BpeMs HaBeIEeHHUS B 3aJaHHYIO TOYKY HEOECHOM

morychepsl.
2) Pa3zpaborana u BHEJIpEHA cucremMa
CHUHXPOHHU3AlIMK  Kylojia M  TEeJNecKoma, KOTopas

O6eCHe"II/IBaeT YMCEHBIICHUE OU.[I/I6KI/I CUHXPpOHU3alluu B
TpU pa3a [0 CPABHEHUIO C JI0ILyCTUMO BEIMYMHOM.

3) Pa3paboTtan W BHEIPEH HOBBIA aBTOMATUYCCKHUI
ANEKTPOMONAPUMETP  JUIT ~ HM3MEPEHHS  YeThIpeX
napameTpoB CTOKca, MO3BOJSIOIINN COTNIACOBHIBATH
ANEKTPOMEXaHHUYCSCKUIM Pa3BOPOT BXOIHOTO IOJISIPOUIA
1 MOZIYJISIIHIO KPHCTaJIa ITOBOPOTa (Pa3bl HANPsHKEHHEM
YMEHBIICHHON aMIUTUTYABI. DTO IMO3BOIIMIO UCKITIOYUTH
HEJIOMYCTHMBI IEeperpeB KpHCTAIa H  IOBBICHT
TOYHOCTH HaOmoaeHui 10 0,01%.

4) O6mas 3(p(HeKTUBHOCTh HAOIIOACHHN  Ha
MeXaTpOHHOM KoMIuiekce 1-Mm Teneckona Bo3pocia B 10
pas.

B.II. Pomanenxo

PA3PABOTKA U NCCJIEJOBAHHUE ITPOI'PAM-
HO-AIITAPATHBIX BBIYUCJIMTEJIBHBIX
CPEJCTB ABTOMATU3ALIMU NNTPELNU3NOH-
HBIX ACTPOOPU3INYECKHUX
SKCIHEPUMEHTOB

Huccepmayust  na  couckanue — yueHOU — cmeneHu
KaHOUOama mexHuyeckux Hayx

[oBeimenne  3PQPEKTHBHOCTH  MPEIM3HOHHBIX
acTpoU3MUECKIX IKCIIEPUMEHTOB SIBIIACTCS

KOMIUIEKCHOH TpOoOIeMOH, CBS3aHHOH KakK C yiyd-
HIEHHEM OIITHKO-MEXaHUIECKUX XapaKTEePUCTUK
acTponpHOOPOB U CHUCTEMBI YIPABJIECHHS TEJIECKOMa, TaK
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mounted in SAO RAS in 1989. At present this is the
third-largest telescope in Russia. At the moment of
delivery, the electronic and lightdetecting equipment of
the telescope was out of date because initially it was
designed for photographic methods of observation. That
is why it was impossible to fulfill modern polarimetric
observational programs with it. Telescope needed
automation and creation of new modern lightdetecting
equipment. Now the 1 meter telescope is a complicated
mechanotronic complex unifying mechanical, electronic,
optical and computing devices of control and gathering
of observational data aimed at greater efficiency of the
whole process of astrophysical observations. The
automation demanded the studying of mechanical and
electromechanical characteristics of the telescope; the
principles of automatic control of the observational
process were elaborated.

The fulfilled work has resulted in the following.

1) Dynamical characteristics of the mechanotronic
complex of the 1 meter telescope were first studied and
its mathematical model was built. A new performance
optimal algorithm of telescope control was designed and
put into practice, which reduced the total time of
promting to a given point of celestial hemisphere.

2) A system of synchronization between the
telescope and the dome providing the decrease of the
synchronization error three times in comparison with an
allowable value was designed and introduced.

3) A new automatic electropolarimeter for
measurement of four Stocks parameters allowing
coordinating an electromechanical turn of an input
polaroid and modulation of the phase turn crystal by
voltage of reduced amplitude was designed and put into
practice. This allowed us to exclude an inadmissible
overheating of the crystal and to increase the
observation precision up to 0.01%.

4) The total efficiency of observations with the
mechanotronic complex of the 1 meter telescope
increased 10 times.

V.P.Romanenko

DEVELOPMENT AND INVESTIGATION OF
COMPUTING SOFTWARE AND HARDWARE OF
AUTOMATION OF HIGH PRECISION
ASTROPHYSICAL EXPERIMENTS

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

engineering

The increased efficiency of high precision
astrophysical experiments is a combined problem related
both to  improvement of  optical-mechanical
characteristics of astronomical equipment and the
telescope control system and to perfection of functioning
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U C yCOBEPLICHCTBOBAaHWEM YCJIOBHH (YHKIMOHHPOBA-
HUSL  CIIEKTPOCKOIMYECKOH ammaparypsl  (TJIaBHBIM
oOpa3zoM, ee aBroMaruzanmeil). B pamkax naHHOH
paboTHI yKa3aHHAs MpoOJieMa pemrairach B IByX HaIpaB-
JEHUAX: a) pa3paboTKe M CO3MAHWUHU CHCTEM CTaOMIIN3a-
WU M300paxeHus; 0) pa3paboTKe M CO3JaHUU CPEICTB
yIpaBJICHUS aCTPOPU3NUECKUM KCIIEPUMEHTOM.

INomy4eHs! ciaenyromue OCHOBHBIE PE3YIIbTATHL.

Pa3paboTtana maTemaTrndeckas MOJeIb aBTOMAaTH4e-
cKoW cucrembl crabunmzaimu uzobpaxenus (CCH)
UCCIIEyeMOro aCTPOHOMUYECKOT0 00BbEKTa Ha BXOJIHOM
arnepType acTpPOHOMHYECKOTo crekTporpada, MakcH-
MQJIBHO  YYWTHIBaIOIm[as CHEUU(HUKY  YIpaBICHUS
IU(pPOBOH IMHAMUYECKOW CHCTEMOW W OCOOEHHOCTH
ontuko-Mexanudeckoro y3ima CCU.

PazpaboTtana MatemMaTHdeckasi MOAENIb MOTEPh CBETA
Ha BXOJE acTPOHOMHYECKOTo crekTporpada, n Ha ee
OCHOBE CO3/1aHa MOJAENHPYIOIasl Cpesia, MO3BOJISIOIAs
ouenuth dpdexTrBHOCTE CCH mpu pasHbIX BXOMIHBIX
napameTpax.

Ha ocHOBe npeioxKeHHBIX alropuTMoB paspadora-
HBI IPOTrpaMMHBIE BeIYUCIUTENbHBIE cpeacTBa CCH.

[IpeanoxxkeH moAXox K 3ajade aBTOMAaTH3ALMH
CIIEKTPOCKOIIMYECKOTO 9KCIIEpPUMEHTAa, KOTOPBIH
MIO3BOJIMJT B KpaTyalIine Cpoku pa3paboTaTh M cO31aTh
YIAICHHYI0O KOMIBIOTEPHYIO CHCTEMY YIpaBIICHHS
CHEKTpPaJIbHOM  anmapatypod,  yAOBJIETBOPSIOLIYIO
COBPEMEHHBIM TpeOOBaHUSIM MIPELM3HOHHOTO
acTpoU3UIECKOTO IKCIICPUMEHTA.

Pa3paboranbl ammapaTHeie cpeAcTBa Ha 0aze
YHU(GHULIUPOBAHHOTO BBIYMCIUTEIBHOTO MOIYNA  JUIs
peanusanuy annapaTHod IOAACPKKU IPEUIOKECHHOU
CHCTEMBI YIIPABJICHUS.

Pa3paboTanbl crienyalu3upoBaHHbIE MPOrPaMMHEIE
BBIYHMCIIMTENIBHBIE CPEICTBA, OPHEHTUPOBAHHBIE Ha
CO3JJaHWE  paclpeieIeHHON CHUCTEMBl  YAAJIEHHOTO
YIpaBJICHUSI DJIEMEHTaMH CIIEKTPAILHON armmapaTypsl,
WCIIONIb3yEeMON B acTpO(HU3MIECKOM 3KCIICPUMEHTE Ha
OIITHYECKUX TEIECKOMaX.

Cozgana CCU mms smieisie CHEKTPOTIONISIPAMETpPa
nepuuHoro ¢okyca BTA, wucneitanusi KOTOpoO
MOKa3am ee BBICOKYI0 d(pdextuBHOCTE. CHcTemMa
M103BOJINIIA CYIIECTBEHHO COKPaTHUTh
HENPOM3BOAUTEIbHBIE  IOTEPU  HAOJIIOJATENHEHOTO
BpPEMEHHU. IToxasano, 4TO 3¢ PEeKTUBHOCTH
acTpoHOMMYECKUX HaOnoneHui ¢ npumenennem CCU
Ha BTA noseimaercs Ha 20-30% o NOTOKY M3ITy4YeHHS
B 3aBUCHMOCTH OT KayecTBa N300pakeHHs 00beKTa.

[lomy4yeHHblE HAy4YHO-TEXHHYECKHE  PE3YJIbTaThI
CIIOCOOCTBYIOT DEIIEHHWIO IIMPOKOTO Kpyra 3ajad II0
KOMIUIGKCHOH  aBTOMAaTH3alMd  acTpO(PHU3NIECKUX
WCCIIEIOBaHMA. Pe3ynmpTaThl MuccepTalnoOHHOW PaOOTHI
HCIIOJIb30BAHBI [IPU CO3aHUU HOBBIX aCTPOHOMHYECKUX
npubopos. IlpennokeHbl MepCHeKTUBHBIE ONTHYECKHE
CXEMbI, B OCHOBY pa6OTI)I KOTOPBIX TMOJIOKCH MPUHIUIT
nevictBuss CCU u MeToa CONpOBOXACHUS OO0BEKTa C
UCIIONIb30BAaHUEM CBETa, TEPSEMOr0 HE Ha BXOJE, a
BHYTpH crieKTporpada.

M.B. Hxonos

conditions of spectroscopic equipment, mainly, its
automation. Within the framework of this dissertation
work this problem was solved in two directions: a)
development and creation of image stabilization
systems; b) development and creation of control
resources of an astrophysical experiment.

The obtained results are as follows.

A mathematical model of an automatic image
stabilization system (ISS) of a studied astronomical
object at the input aperture of the astronomical
spectrograph was elaborated with the maximal allowing
for a specific character of controlling a digital dynamical
system and features of an ISS optical-mechanical unit.

A mathematical model of light loss at the input of
the astronomical spectrograph was elaborated, which
was used as a basis for creation of a model medium
allowing us to estimate the ISS efficiency at different
input parameters.

The ISS computing software and hardware were
elaborated on the basis of suggested algorithms.

An approach to the task of automation of
spectroscopic experiment was suggested which allowed
us to develop and produce in the shortest possible time a
remote computer control system of the spectral
equipment meeting the modern requirements of high
precision astrophysical experiment.

On the basis of a unified computing module, the
hardware supporting the suggested control system was
elaborated.

Special-purpose software was elaborated for creation
of a distributed system of remote control of elements of
spectral equipment used in astrophysical experiment at
optical telescopes.

An ISS for the echelle spectropolarimeter of the
BTA primary focus was created. Its testing showed its
high efficiency. The system allowed us to substantially
reduce wasteful loss of observational time. It was shown
that the efficiency of astronomical observations with the
usage of BTA ISS increases by 20-30% in radiation flux
subject to an object image quality.

The obtained technical-scientific results facilitate
solution of a wide range of problems on combined
automation of astrophysical study. The results of the
dissertation work were used when producing new
astronomical devices. We suggested advanced optical
layouts based on the principle of ISS operation and a
method of tracking an object with the use of light lost
inside the spectrograph, but not at the input.

M.V. Yakopov



