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TE3UCHI JUCCEPTALIUHA

CTPYKTYPA 1 3BOJIIONUS 'AJIAKTHK 11O
HABJIIOAEHUSM UX BHYTPEHHEU
KHNHEMATHUKHA

ﬂuccepmauuﬂ HA couckavue yLIEHOZZ cmenenu c)OKmopa
qbuauko—Mamemamw{eCKux HAyK

Juccepranust MOCBsINEHA JCTAILHOMY  H3YYCHHUIO
JBIDKCHUII MOHU30BAHHOTO Ta3a W 3Be3] B OJU3KUX
rajakTHKaxX, € LeJbI0 PEIICHHs BONpOCa O BIUSHUU
OKPYXKEHHsI Ha  BO3HHKHOBEHHE U  DBOJIOLHIO
Pa3MUYHbBIX MOJACTPYKTYP, KaK B CAMHUX TaJaKTHIECKUX
JMCKaX, TaK W 3a WX nOpenenamu. B Hell moapo6GHO
paccMOTpEHBI HaOII0JaTeIbHbBIC CBUJICTEIIHCTBA
BO3JICHCTBHS TPOLECCOB TEKYIIEro 3Be31000pa3oBaHuUs
Ha MEX3BE3/IHYI0 Cpeay rajaktuk. Pabora ocHoBaHa B
OCHOBHOM Ha H36H}OL[3TCIILHI>IX JaHHBIX, TOJYUYCHHBIX
nucceprantoM Ha 6-m  Tteneckome CAO PAH c

npubopamu  SCORPIO u  MPFS. Jlna ux
UHTEpIpETALIH TIPUBJICYCHBI Ppe3yNbTaThI
TEOPETUYECKOTO MOJICITUPOBAHHSI.

B pamkax onHOW paboTBHl ymanoch OOBEIUHUTH

MIMPOKUH INAna3oH acTpOPU3NIECKUX TEMATHUK:

e pa3paboTaHHAsl IUCCEPTAHTOM METOAWKa 00paboTKH
W aHaNIM3a JaHHBIX HAOIOJNCHHUH CO CKAaHMPYIOIUM
HUHTEp(hEepOMETPOM Dabpu-Ilepo TI03BOJIHIIA
BBIIOJIHUTh ~ MAacCOBBIE  WM3MEpPEHHS  JAUCHEPCUHU
CKOpOCTell HOHM30BAaHHOTO ra3a B TUCKaX TaJaKTHK;

e B Tpex TaJakTHKaX paHHETO THUIA OTKPBITHI
rmo0aipHBIE Ta30Bble JHMCKH, BpalalOIHecs B
MPOTUBOIOIOKHOM  HAIIPAaBJICHUH OTHOCHUTEIIBHO
3Be3]1. [lokazaHo, 4TO MOHM3ALMS T'a3a B 3THX JIUCKAX
4acTo o0ycIioBieHa yJapHBIMHA BOJIHAMU,
BO3HMKAIOIIUMH B pE3yJIbTaTe MaJeHHUsI OOorarbix
ra3oM CIyTHHUKOB;

e 00HapyXeHO pacimpeHue KOJIeT]
3Be31000pa3oBanus B ranaktuke Arp 10. 31o BTOpas
CTOJIKHOBUTEIILHO-KOJIBIIEBAas CHCTEMa, B KOTOPOIl
HaNpsIMYI0 H3MEpEeHa CKOPOCTh KOJIBLIEBOW BOJHEI

TUTOTHOCTH;
e Ha mpumepe ramaktuku Mrk 334  BmepBwie
MIPOIEMOHCTPUPOBAH 3P PEKT BOIMYIIECHHUS Ta30BOr0
JUCKa B pe3ylpTaTe MpoJieTa CKBO3b  HETO
KapJIMKOBOT'O CITyTHHUKA.
A.B. Moucees.

HUCCCJEJJOBAHUE BBICTPOM
NEPEMEHHOCTH PEJIITUBUCTCKHUX U
HECTAIITMOHAPHBIX OBBEKTOB

ﬂuccepmauuﬂ HA couckavue yqeuoﬁ cmenenu OOKWlOpa
d)usuko-MameMamuquKux HAayK

OCHOBHBIMH ~ METOAaMHM  HaONIOJIEHUH B  pamKax
guccepraiu Obuta  QOTOMETpUS € BBICOKHM
BpeMeHHBIM paspemenneM (10° cex.) Ha KpymHBIX
onTuyeckux Tteneckomax (6-m, 4.2-m wm 2.15-mM) wu
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THESES REVIEW

STRUCTURE AND EVOLUTION OF GALAXIES
FROM OBSERVATIONS OF THEIR INTERNAL
KINEMATICS

Thesis for the degree of Doctor of Physical and
Mathematical Sciences

The thesis is dedicated to the detailed study of motion of
ionized gas and stars in nearby galaxies for the purpose
of solving the question on the influence of environment
to the origin and evolution of different substructures
both in the galactic disks and beyond.

Observational evidences of the effect of current star
forming processes to interstellar medium in galaxies are
considered in detail.

The work is mainly based on observational data
obtained by the author with the SCORPIO and MPFS
devices at the 6m telescope of SAO RAS. Their
interpretation was made with the help of results of
theoretical modeling.

The author managed to combine a wide range of

astrophysical subjects within the context of one work:

e The author developed a technique of processing and
analysis of observational data from the Fabry-Perot
scanning interferometer, which allowed him making
mass measurements of ionized gas velocity
dispersion in galaxy disks.

e Global gas disks rotating to the opposite direction
relative to stars were discovered in three early-type
galaxies. It was shown that gas ionization in these
disks is often caused by shock waves arising due to
the falling of gas-rich companions.

e Expansion of the star forming ring was detected in
the Arp 10 galaxy. This is the second collision-ring
system in which the velocity of the ring-like density
wave was measured directly.

e By the example of the Mrk 334 galaxy the effect of
gas disk disturbance resulting from the flight of a
dwarf companion through it was first demonstrated.

A.V. Moiseev.

THE STUDY OF FAST VARIABILITY OF
RELATIVISTIC AND NON-STATIONARY
OBJECTS

Thesis for the degree of Doctor of Physical and
Mathematical Sciences

The main observational methods within the framework
of the thesis was the photometry with high temporal
resolution (10 sec.) at large optical telescopes (6-m,
4.2-m, 2.15-m) and the wide-angle monitoring of the
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IIMPOKOYTOJBHBIIT MOHHTOPHHI HEOECHOW cdeprl ¢
BpeMeHHBIM paspemenueM (.13 cek.
OCHOBHBIE pe3yNbTaThl pAOOTHIL:

e BrEpBbIE OBUI NMPOBEJIEH MOMCK TOHKOW BpEMEHHOM
CTPYKTYPBHI BCIIBIIIEYHOTO H3JIYyYEHUS! 3BE3J THIIA
UV Cet. Camble ObIcTpble CTaMU Bapuanuii oyiecka
qurenbHocThio 0.3-0.8 cek. OTHOCSTCS K MEpeTHUM
(poHTaM YeTBIpeX CaMbIX KOPOTKUX COOBITHIA;

® y Tpex peHTreHOBCKuX ABOHHBIX (A0620-00, MXB
1735-44 uw GRO [10422+32) Obum BIIEpBEBIE
OOHAapyKE€HBl ~ BCHBIIKK €  MHHAMAJIbHBIMHU
BpeMeHaMH Bapuarnmii Onecka 0.1-5 mMummcexyHz,
YTO COOTBETCTBYET HIDKHMM TpaHHIAM SPKOCTHBIX
temneparyp 10°-10"'K;

e BIEpBBIE IIOJIydeHAa KpHBas Oliecka Iyjabcapa B
KpaOoBuIHOW TYMaHHOCTH B pasHbIC DJIOXH C
MaKCHUMaJlbHBIM ~BpPEMEHHBIM pasperieHueM 3.3
MUKPOCEKYH/IbI;

e BIEpBBIE OOHAPYKEHO MYNBCHPYIOIIEE ONTHYECKOE
U3JIy4eHHE y JIBYX IYJIbCapOB CPEIHEr0 BO3pacTa -
GEMINGA u PSR 0656+14. IlpoBeaeHbl NOUCKH
IepeMeHHOCTH OJecka Ha BpeMEeHax 10°-10% cex. y
HECKOJIBKUX JECSTKOB OOBEKTOB - KaHAWAATOB B
OJIMHOYHBIEC YEPHBIE JIBIPHI;

® [pEIOKEHBl  Pa3INYHbIC
OIITHYCCKUX TPaH3UCHTOB,
raMMa-BCIIJIECKH;

e BIEpBBIC IOJIyYeHa JeTadbHass KpuBas Oiecka (c
pazpemienneM 0.13 cek.) ONTHYECKON BCIIBIIIKH,
conpoBoxaatomieit ramma-seruieck GRB 080319B.

METOIUKH  MOHCKA
COTPOBOXKIAFOIIIX

[lomyyeHHBIE B  JAHCCEpTAllMd  PE3YyJIbTaTBl  yKe
HCTIONB3YIOTCS U M3YYCHHS MEXaHH3MOB TeHEpaluu
ONTHUYECKOTO H3ITyYCHHS B PA3IIMYHBIX HECTAIIMOHAPHBIX
00BexTax. [IpeanoxeHHbIe METOIBI TIOMCKAa ONTHYECKIX
TPAH3UCHTOB UCIOJB3YIOTCA MJId U3YUYCHUSA MCTCOPHBIX
MMOTOKOB, HAOJIOICHUH 32 CITyTHUKaMHU.

I'M. Beckun.

3BOJIONUA KAPJIMKOBBIX I'AJTIAKTHK U EE
CBA3b C OKPYKEHUEM

Huccepmayuss  Ha  couckanue — YYeHOU — cmeneHu
KaHOUOama Qpu3uKo-mamemamudecKux HayK
XOTd  KOCMOJIOTMYECKHE  MOAENU  IPEeAIOJIaraioT

OTIIMYUS B JBOJIONMM TaJaKTHK B OONACTSIX HHU3KOU
IUIOTHOCTH, PEaNbHBIX HAOMIOJaTeIbHBIX JAHHBIX HA ATY
TeMy He OBLIO.

Juccepranys MoCBsIIeHa H3YyISHUIO SBOIOIMOHHOTO
cTaryca KapJMKOBBIX TaJlaKTUK B OJM3KOM Boiizne
Lynx-Cancer. Inst 3Toro ObUIM ONpeAeieHbl I'PaHUIIBI
Boiima m cdopmupoBaHa BBIOOpKAa 79 TaJaKTHK,
HaxoJsIIMXcs BHYTpH Hero. 1o HaOmoxeHusM Ha BTA,
a tarke 1o Oase AaHHBIX CIIOYHOBCKOTO HH(pPOBOTO
o03opa ObLTH MOJTyY€EHBI, 00paboTaHb! u
MIPOaHAIM3UPOBAHBI CIIEKTPHI 48 TaJaKTHK BOHIA.

B pesynbrare 3T0i paboOThl OBUIA MOJYYEHBI OIIEHKH
9BOJIIOIIMIOHHOTO TIapaMeTpa — COAEP)KaHHUsS KHCIOpOaa
(O/H) B w™ex3Be3nHod cpene. CpaBHEHHE TallaKTHK
Boiiga ¢ m3BecTHBIM mapamerpoM O/H m momoOHBIX
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celestial sphere with the temporal resolution 0.13 sec.

Main results of this work:

e The search for thin temporal structure of the flare
emission of the type UV Cet stars was first fulfilled.
The fastest stages of the luminosity variation of
duration 0.3-0.8 sec. refer to the leading edge of the
four shortest events.

e In three X-ray binaries (A0620-00, MXB 1735-44
and GRO [10422+32) we first detected flares with
minimum  time  of  luminosity  variation
0.1-5 milliseconds, which corresponds to the lower
limits of brightness temperatures.

e The light curve of a pulsar in Crab nebula was first
obtained in different epochs with the maximum
temporal resolution 3.3 microseconds.

e The pulsating optical emission was first detected in
two middle-aged pulsars — GEMINGA and
PSR 0656+14. The search for brightness variability
at times 10°-10% sec. were carried out for several
tens of objects — candidates to single black holes.

o Different methods of the search for optical transients
accompanying gamma-ray bursts were suggested.

o The detailed light curve (with the temporal
resolution 0.13sec.) of an optical flare
accompanying the gamma-ray burst GRB 080319B
was first obtained.

The results obtained in the thesis are already used for the

study of mechanisms of optical emission generation in

different non-stationary objects.

The suggested methods of the search for optical

transients are used for the study of meteor stream and

observations of satellites.

G.M. Beskin.

EVOLUTION OF DWARF GALAXIES AND ITS
RELATION WITH ENVIRONMENT

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

Though cosmological models suppose differences in
evolution of galaxies in low-density regions, there were
no real observational data of this kind.

The thesis is dedicated to the study of evolutionary
status of dwarf galaxies in the nearby void Lynx-Cancer.
For this purpose, the void boundaries were determined
and a sample of 79 galaxies residing in it was formed.
Spectra of 48 void galaxies were observed at BTA or
were obtained from Sloan Digital Sky Survey database,
processed and analyzed.

As a result of this work, the estimates of the
evolutionary parameter — the oxygen content (O/H) of
the interstellar matter, were obtained. Comparison
between the void galaxies with the known parameter
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rajJakTUK B 0Ojee IUIOTHOM OKPYKEHHH I0Ka3ano, 4To
rajakTUKd BOWIa B CpeAHEeM 3aMeTHO OenHee
(mpumepHo Ha 30%) TSDKENBIMH 3JEMEHTaMH. OTO
ABJISIETCS TEpPBBIM YKazaHMEM Ha Ooliee MeIJICHHYIO
9BOJIFOLIMIO KaPJIMKOBBIX I'aJIAKTHK B BOHMIaX.
JIONONHUTENIFPHO K 93TOMY, M3YYEHO IOJIIOKHHBI
HEOOBIYHBIX  TaJakTUK  Boiga. OHM  WMEIOT
METAUIMYHOCTh ~ Ta3a,  IOHWKEHHYO B Pasbl
OTHOCHUTEIBHO OXKHUJIAeMOH IJII MX CBETUMOCTU. YacThb
U3 HHX TI0 pe3yiabTaTaM Hamed QoTomeTpun B
¢unpTpax u,gr,i WMeeT TroimyOble I[BETa BHEIIHHX
YyacTeH, yKa3bIBAalONIME Ha BO3pAacTa CAMOTO CTaporo
BUIMMOTO 3BE3/IHOTO HaceJIeHus MeHee |-4 mipn. ner, B
pa3bl MEHbIIE XapaKTEepPHbIX BO3PAacTOB 3BE3l B
TUIIWYHBIX TanakThukax. C y4eToM TIOJNy4eHHBIX I10
HAOJIFOICHUSIM BOJIOPO/A B JIMHUHU 21 CM JAaHHBIX 00 MX
ra3oBod  Macce, O9TH  OOBEKTBl  OKa3bIBAIOTCS
HCKIIIOUMTENILHO OoraTelMu Ta3oMm, 10 95-99% Bceit
GapuonHHON Maccel. Bce mepeuncieHHble CBOMcTBa
YKa3bIBalOT Ha MX O3BOJIIOLHOHHYIO  MOJOJOCTb.
Konnenrpamust Takux  HEOOBIYHBIX TaJaKTHK B
M3y9YEHHOM BOM/IE€ YKa3blBaeT Ha CIEHHU(UKY YCIOBHH
(hopMHpOBaHUS 1 SBOJIOINHY TAIAKTHK B BOMaX.
AJI. Tennakosa.

METO/J CUHTE3A HABJIIOAATEJIbBHBIX
CUCTEM BOJIbIINX ONTHYECKHUX
TEJIECKOIIOB

Huccepmayuss  Ha  couckawue — YueHOU — CHeNneHu
KaHOUOama mexHuueckux HayK

Huccepranuss  NOCBSILEHA  aHAIM3y ©  CHHTE3Y
HaO0II01aTEIbHBIX CHUCTEM (moxpcMoTpOB) B

TEJIEBU3NOHHOM aCTPOHOMHH, pa3pabOTKE METOIWK U
ONTUMM3AINH TEJIEBU3UOHHBIX YCTPOMCTB Ha OONBIIUX
ONTHYECKUX TEJIECKOIax, BKIouas 6-M Teneckon BTA.
OcHoBHasi 1enb pabOThl - MOBBIIIEHUE HAJEKHOCTH
OTOXXJIECTBJICHUSI W TOYHOCTH BEJICHHUS TEJICCKOIOB
TEJIEBU3UOHHBIMU METO/IaAMHM.

[IpemmosxxeHsl W BHEAPEHBI METOABI H YCTPOWMCTBA
TEJAEBU3MOHHBIX MoaAMOTpoB s BTA, mnosBonuBLine
TTOBBICUTD HaJIS)KHOCTh OTOXJICCTBIICHHS H,
MPaKTUYeCKH, NOCTUTHYTh IOTCHIUAIBFHOW TOYHOCTH
TUIUPOBaHWA Ha HeM. KOIMYeCTBCHHBIC OICHKH
JeNaiuch JUIS  ONTHYECKUX TejieckornoB bBTA wu
Ieticc-1000, HO paspaboTaHHBIE CXEMBI W METOJbI
MOTYT HaliTH IPUMEHEHNE BO MHOTHX 00CEpBaTOPHSIX.

Hambonee BakHBIe pe3ynbTaThl pabOTBI W HX
HOBH3HA!
® TIOJy4YEeHBI aHAJIMTHYECKHUE 3aBHCHMOCTH

ONTUMAJIBHBIX  MapaMeTpoOB  MPOCTPAHCTBEHHO-
BpEMEHHON JAMcKpeTuzauuu s TB-moacMoTpoB
TEJIECKOIIOB. Craenanpl  YHUCJIICHHBIE  OIICHKH
ONTUMAJILHOTO BPEMEHHM HAKOIUIEHUS, I KOTOPBIX
coXpaHsieTcs BO3MOXXHOCTb yIpaBJIeHUs
napaMeTpamu TeJIeNIOICMOTpPa B PEXUME PEATbHOTO
BpemMeHH. C y4eTOM HMHEPIMOHHOCTH CHUCTEMBI
ynpasinenust BTA 3to Bpems coctasisiet okoio 2/3";
e paszpaboTaHa METOJWKA KOPPEKIHUU TUIUPOBAHUS
BTA mo uudpoBoMy BHIECOM300pPaKEHUIO TIOJA

2012  SAO RAS REPORT

O/H and similar galaxies in a denser environment
showed that the void galaxies, on the average, are
noticeably more metal-poor (approximately by 30%).
This is the first indication to a slower evolution of dwarf
galaxies in voids.

In addition to that, half a dozen of unusual void
galaxies were studied. Their gas metallicity is several
times lower than that expected for their luminosity.
From the results of our photometry in the u,g,r,i filters,
a part of them has the blue colors of outer regions
indicating the ages of the oldest visible stellar
population less than 1-4 billion years, which is several
times less than characteristic ages of stars in typical
galaxies.

Accounting for the data on their gas mass, obtained from
observations of hydrogen in the line 21 cm on their gas
mass, these objects appeared exclusively gas-rich, up to
95-99% of the total baryon mass.

All above properties indicate their evolutionary youth.
Concentration of so unusual galaxies in the void under
investigation implies the specific conditions of
formation and evolution of galaxies in voids.

A.L. Tepliakova.

OBSERVATION SYSTEM SYNTHESIS METHOD
FOR LARGE OPTICAL TELESCOPES

Thesis for the degree of Candidate of Technical Sciences

The thesis is dedicated to analysis and synthesis of
observational ~systems (previews) in television
astronomy, development of methods and optimization of
television devices at large optical telescopes including
the 6-meter telescope BTA.

The main objective of the work is the increasing of

identification reliability and telescope guiding precision

by the television methods.

The fulfilled research resulted in suggestion and
implementation of methods and devices of television
previews for BTA, which allowed increasing the
identification reliability and practically achieving the
potential guiding precision with it. The quantitative
evaluations were made for the optical telescopes BTA
and Zeiss-1000, but the developed schemes and methods
can be applied in many observatories.

The most important results of the work and their
novelty:

e Analytical dependences for determination of optimal
parameters of the spatial-temporal digitization in a
photo detector for TV previews of telescopes were
obtained. Numerical evaluations were made for the
optimal exposure time at which the possibility of
real-time control of telepreview parameters is kept.
With due regard to the telescope control system lag,
it is equal for BTA to about 2/3".

e The author developed a method of BTA guiding
correction by the digital video image of field of an
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HCCIEIYyeMOTO0 OOBEKTa Ha OCHOBE PAalMOHAIBHOTO
BBIOOpPa MHMHMMH3AIMU OIMMOOK MPU OTrpaHMYCHUU
4acTOThl CUMTHIBaHUS. BHeapenue Meroma B
npakTuKy HaOmopenuii Ha BTA, wucnonesyrommx
TB-noacMOTpsl, MO3BONMUIO MOBBICUTH TOYHOCTH
HENpPEepBIBHOTO yJepKaHUid OO0beKTa B 3aJaHHBIX
KOOpJIuHaTax B 2 pa3a u noBectd ee 10 +0.1";

e pazpaboransl yHHDHITEPOBaHHEIE TB-mOICMOTPEHI
s teneckonoB BTA u Ietice-1000. IIposeneHHsie
HCCIIEJOBAHMS TIOKAa3aJIH MOBBIIICHHE IPOHUIAIOIIECH

CcrocoOHOCTH  TMOJACMOTPOB Ha 1.5-2 3Be3mHBIE
BEITUYHHBI, B 3aBUCHMOCTH oT KadyecTBa
n300pakeHws, YTO TIPUBEIO K  MOBHIIICHHIO

YyBCTBUTEIHHOCTH B 45 pas;

e VYHudukanus NOACMOTPOB IO3BOJMIA pa3paboTaTh
METOJUKY OBICTPOTO OTOKAECTBICHUS 3BE3IHBIX
IUIOLIAJ0OK, Ha KOTOpBIC HABOJHUTCS TEJECKON I10
mudpoBoMy Buaeousobpakenuto TB-mopcmotpa.
BHenpeHHbI METON OTOXIECTBIECHHS B HPaKTHKY
HabOmoneHnit Ha BTA m03BONIsET COKPAaTUTHh BpeMs

OTOXKIECTBIIEHUS HCCIIETYEMBIX 3BE3IHBIX
IUIOIMAA0K C HECKOJNBKHX MHHYT O HECKOJIBKHX
CeKyH]I.

Pesynbrarel nucceprauuu ormeuyeHsl B otuére 2005 r.
bropo nayunoro CoBera mo actpoHomMuu: «BrepBbie B
Poccum pazpabotana u BBeJ€HAa B OIKCILTyaTallUio
OTKpbITasi B VIHTepHET TeNeBU3HOHHAS CHUCTEMA
BU3YyaJIbHOTO KOHTPOJSl KPYMHEUIIEro pPOCCHUICKOTO
Teneckona bTA mo3Bomsromas Kak onepaTropy, Tak H
HaOMOIaTeNsIM KOHTPOJIUPOBATh B YAAJCHHOM pEXUME
COCTOSIHHE W Pa0OTy OCHOBHBIX CHCTEM TEJIECKOIIa,
HaBEJEHUE, YOpPaBJIEHUE U  aCTPOKIMMATUYECKUE
YCIIOBUSI».

B.B. Komapos.

2011

SAO RAS REPORT 87

object under investigation on the basis of rational
choice of error minimization with restriction of the
readout frequency. Introduction of the method to the
practice of BTA observations with TV previews
allowed us increasing the precision of the continuous
holding of an object within given coordinates 2 times
and bringing it to +£0.1".

e Unified TV previews were developed for the
telescopes BTA and Zeiss-1000. The fulfilled
investigation has shown that the penetrating power
of these telescopes increased by 1.5-2 stellar
magnitudes depending on the image quality, which
has led to the increase of sensitivity 4-5 times.

o Unification of the previews allowed us developing a
method of fast identification of stellar areas to which
the telescope is pointed by a digital video image of
the TV previews. The identification method
introduced to the practice of BTA observations
permits reducing the time of identification of the
studied stellar areas from several minutes to several
seconds.

The thesis results were specially mentioned in the
Report 2005 of the Bureau of the Astronomic Scientific
Council in the following way: «The Internet-open
television system of visual control of the Russia’s
largest telescope BTA was developed and put into
operation for the first time in Russia. It allows both to an
operator and observers controlling the state and
operation of the main telescope systems, the pointing
and astronomical climate conditions in the remote
modey.

V.V. Komarov.



