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TE3UCHI JUCCEPTALIUHA

INOUCK 1 UCCIIEJOBAHHUE HEOBBIYHbIX
MAJIOMACCHUBHBIX I'AJIAKTUK

ﬂuccepmauuﬂ HA couckavue yI{EHOL? cmenernu OOKWlOpa
qbuauko—Mamemamw{eCKux HAyK

Juccepramuisi MOCBSIICHA TMOUCKY W U3YYCHHIO
MaJIOMaCCUBHBIX raJlaKTHK, 3HAYUTEITBHO
OTIIMYAIOIINXCA 110 CBOMM CBOMCTBaM OT TOAABIISIOMIETO
OOJBIIIHCTBA KapIIHKOB.

[lepBoe HampaBieHHE CBS3aHO C TaJaKTHKaMH,
Ha3pIBaeMBIMU TONyOble KommakTHee Wi BCG (Blue
Compact Galaxy), B KOTOPBIX TEMII MeKyUe20
3Be3mooOpazoBanus (30) MHOTO BEIIIE, YeM CPETHHIA 3a
BpEeMsI KHU3HH TaJIAKTHKH.

Btopoe - mouck u m3ydenune BCG c odeHb HU3KOM
METAJUIMYHOCTBIO - AHAJIOTOB 3HAMEHHUTON TalaKTUKH
[Zw18. D1Tr oueHb penKue OOBEKTHI IBISIOTCS OJM3KHUMU
aHaJlOTaMH TaJlaKTHK, (OPMHUPYIOIIUXCS B MOJIOIOU
Bcenennoi.

Tperse - u3ydeHHWE  BIUSHUA
rI100aNBEHOTO OKpY>KEHUS Ha
MaJIOMaCCHUBHBIX T'aJTaKTHK.

Pa3peKEHHOTO
9BOJIOLUIO

OCHOBHBIE pe3yNbTaThl PabOTHI:

® [0 JAaHHBIM CHEKTpockonuu ~650 KaHOUAATOB B
SMHUCCHOHHBIE TATaKTUKA B OCHOBHOM B 30HE 0030pa
HSS (Hamburg-SAO Survey), otkpsiTo ~450 HOBBIX
BCG. Hns ~40 w3 HHUX TOJydYeHBl OLEHKH
conepxkanus kucnopona. s »Toi obmactu Heba
co3fana kpynHeiimas Beioopka BCG, o6mmM guciom
506;

e aHamu3 KPYMHOMAcITaOHOrO MPOCTPAHCTBEHHOTO
pacopenenenuss BCG u  BAMSHUS  JIOKaJbHOTO
OKpY)XKEHHsI Ha BKIIOYCHHE B HHUX «BCIBIIEK» 30
TIPUBEJ K CIICIYIOUINM BEIBOIAM:

a) ~20% BCG wnHaxomsTcs B 00JNacTAX HH3KOMH
IUIOTHOCTH (B  BOiinax), oOcCTaJpHBIE - B
OCHOBHOM Ha TepH(EepHH TPYyNHm MU OOJBIINX
arperaTos;

b) B3auMopeiicTBHE ¢ JPYTUMH TalaKTHKaMHU
SIBJSIETCST OJHWUM M3 OCHOBHBIX (DaKTOpOB,
MIPUBOISNINX K cunvibim Benbikam 30 B BCG;

e orkpeiTo U u3zyueHo 10 BCG c¢ odeHb HU3KUM
cojiep>kaHueM MeTauoB (Z < Zo/10), uto yBennanio

oflee YMCIIO TakMX penkux rainaktuk Ha ~20%. C

noMoIeio pamuoreneckonoB VLA u GMRT (kapTer

B muanu HI 21 cm), u teneckona BTA (rmyGokoe

(hoToMeTpuueckoe HCCIIeIOBaHNE), JIeTaIbHO
HN3y4YCHa YHUKAJIbHas CHUCTEMA TAJIaKTHUK
SBS 0335-052EW c peKopAHO HU3KOH

METaJUIMYHOCTRI0. [ToKka3aHo, YTO OHA HAXOIHUTCS B
mporiecce  CiMsHWA.  M3ydeHa  CTpyKTypa U
KuHeMaTuka rasza jis BocbMd BCG ¢ odyeHb HU3KOI
MeTaJUIMYHOCThI0. CaenaH BBEIBOJ O 3HAYHUTEIIBHOM
ponu B3auMojJiedcTBUM g Benblmiek 30 B 3TOM
rpynne BCG;
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THESES REVIEW

SEARCH FOR AND STUDY OF UNUSUAL
LOW-MASS GALAXIES

Thesis for the degree of Doctor of Physical and
Mathematical Sciences

The thesis is dedicated to the search for and study of
low-mass galaxies whose properties significantly
differ from those of the great majority of dwarf
galaxies.

One direction of study is related to the so-called
blue compact galaxies (BCG) in which the current
star-formation (SF) rate is much higher than the
galaxy life-time average one.

The second direction of this work is related to
search for and study of very metal-poor BCGs —
analogs of the famous galaxy 1Zw18. These very rare
galaxies are close analogs of galaxies forming in the
young Universe.

The third direction is related to the study of the
effect of the rarefied global surrounding on low-mass
galaxy evolution.

The main results of the thesis are as follows:

e about 450 new BCGs were discovered from data
of spectroscopic observations of ~650 emission-
line galaxy candidates mainly within the HSS
(Hamburg-SAO Survey) zone. The oxygen
abundance was estimated for ~40 of them. The
largest BCG sample of the total number of 506
was drawn for this part of the sky;

o the analysis of the large-scale 3D distribution of
BCGs and of influence of their local environment
on their SF «bursts» led to the following
conclusions:

a) ~20% of BCGs reside in low-density regions
(voids), while the rest belong mainly to
periphery of galaxy groups and larger
aggregates;

b) interaction with other galaxies is one of the
main factors triggering strong SF bursts in
BCGs;

e 10 BCGs with very low metallicity (Z < Zo/10)
were discovered and studied. That increased the
total number of such rare galaxies by ~20%. The
unique galaxy system SBS 0335-052EW with the
record low metallicity was studied in detail with
the radio telescopes VLA and GMRT (HI-line
mapping) and telescope BTA (deep photometrical
study). It was shown that the system is in the
merging process.

The structure and kinematics of gas in eight very

metal-poor BCGs was studied. It was concluded

that interaction plays a considerable role for SF
bursts in this BCG group;
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e OTKpeIT W omucaH Boig Lynx-Cancer, omHa wu3
OMmmKadIux obmacTell ¢ OUYeHb HU3KOW TIOTHOCTBIO
BemectBa. ChopMmupoBaHa W H3ydeHa OONbIIAS H
riryOoKasi BRIOOpKa MaJIOMAaCCHBHBIX TaJJAKTHK B 3TOMN
nycrote. Ilo cnextpam BTA u SDSS mnomydenst
ouenkn O/H mms 60% ramaktuk BbiOOpKH. [lo
pe3yabTaTaM CpaBHCHHS FAJIAKTUK B BOWE U B OoJiee
TUITTYHOM OKPY>KE€HHH C/ICTaH BBIBOJ O 3aMEINICHHOMH
SBOJIIOLIMM  TajakTUK B Bokge. KomiuiekcHoe
n3ydeHne 8-MH HEOOBIYHBIX TaJIaKTHK BOWIA C OUYEHBb
HU3KAMHU METaJUIMIHOCTSMH, TOIyOor mepudepueit
W/WIA O4YeHb OOTaTBHIX Ta30M IPUBOIUT K BEIBOIY 00
HMX 3BOJIIOMMOHHON MOJIOZOCTH M 00 OY€HBb OOJBIIOI
KOHIICHTPAIIUN TAaKUX TaJIAKTHK B BOMIaX.

C.A. llycmunvnux.

HCCIEJOBAHUE I'PYIIII KAPJIMKOBBIX
TF'AJJAKTUK B MECTHOM CBEPXCKOIIJIEHUA

Huccepmayus  na  couckanue  yueHou  cmeneHu
Kanouoama Qusuxo-mamemamuyeckux Hayx
['pynmber ranmaktuk — Hauboyee pacmpoCTpaHEHHBIE

CTpYKTypbl BO BcenenHodl. OHM TakXe SBISIFOTCS
B)XHBIMH KOCMOJIOTHYECKUMH HHANKATOPAaMH TEMHOMH
MaTepuH.

Huccepramnus TIOCBSIICHA N3yYCHUIO rpymnn
KapiIUKOBBIX ~ TalakTHK B  o0beme  MecTHOro
CBEepXCKOIJICHUS,  HAXOAAIIMXCA  BHE  BIMSIHUA
MacCUBHBIX  rajaktuk. Pabora  ocHOBaHa  Ha
HaOJIOIEHUSAX, TIONy4YeHHBIX Ha 6-m Teneckone BTA ¢
npudopom SCORPIO, pagnonanusix GMRT (Uuaus), a
TaK)Ke apXUBHBIX JIAHHBIX TeJieckona Xaooma.

Brr6opka cogepxut 47 nap, 8 TpUILIIETOB, | KBHUHTET U

1 cekcter. ['pynibsl KapiMKOBBIX TaJIaKTHK HCCIIEAyeMON
BBIOOPKH XapaKTEepU3YIOTCS CPEAHUMH pa3mepamu B 30
KIIK ¥ JWCHepcueil ckopocreid B 11 km/c, 4To ropasmo
MEHBIIIE COOTBETCTBYIOIIMX BEIMYMH ISl THUIIMYHBIX
rpynn B MectHoMm CBEpXCKOIUIEHHUHU.
BbruncienHoe MeanaHHOE 3HAYEHHE ITPOEKIMOHHOM
Macchl M OTHOIICHHS «Macca-CBETHMOCTH) COCTaBIISET
9.6x10°Mp u 45Mgp/Lo  COOTBETCTBEHHO, HYTO
CBUJICTENBCTBYET O 3HAYUTEIHHOM COJEPKAHWU B HHUX
TEMHOH MaTepuu 1O CPaBHEHUIO C HOPMAJIBHBIMH
rpynnamu.

OcHOBHBIE pe3yibTaThl PabOTHI:

e BIEPBBIC COCTABICH CIUCOK TIpymnl B o0beMe
MecTHOro CBepXCKOIUIEHUS, COCTOSILINX
HCKJIIOYUTENIbHO U3  KapJIMKOBBIX TallakKTHK, U
MIPOAaHATU3UPOBAHBI UX CBOWCTBA;

e Ha OCHOBE aHajuM3a JUarpaMM «IBET-BEINYHHA
ynydmeHHeiM ~ MeTogoM  TRGB  ompenenensl
pacctossaus 10 30 rajakTHK B OOJaCTH CO3BE3IHUS
I'onuux IIcoB M BBIABIEHA CTPYKTYypa, TIE€ UYETKO
MIPOCTIEKUBAETCS BUPHUAITM30BAHHOE SAPO U TIOTOK
HaOeralomux  KapiWKOBbIX  ramakTuk. OreHka
MPOEKIIMOHHOM Macchl 3TOM CHUCTEMBI COCTaBJISIET
M, = 2.56><1012Mo, a COOTBETCTBYIOLIEE OTHOLIEHUE
Mmacca-ceeTumocTs  (M/L), =159 (M/L)p. Ouenka
pamuyca  chepbl  HYJICBOW  CKOPOCTH  JaeT
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e One of the nearest low matter density regions —
the Lynx-Cancer void — was discovered and
described. The large and deep galaxy sample in
this void was drawn and studied. The O/H value
was estimated for 60% of sample galaxies from
BTA and SDSS spectra. Their comparison with
similar galaxies in more typical environment led
to the conclusion on the slower evolution of void
galaxies. The complex study of eight unusual void
galaxies with very low metallicity (O/H), blue
outer parts and/or with very high gas mass fraction
results in conclusion on their evolutionary youth
and very high concentration of such galaxies in
voids.

S.A. Pustilnik.

THE STUDY OF GROUPS OF DWARF
GALAXIES IN THE LOCAL SUPERCLUSTER

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The galaxy groups are the most abundant structures
in the Universe. They are also important cosmological
indicators of dark matter.

The thesis is dedicated to the study of groups of

dwarf galaxies without influence of massive galaxies
in the Local Supercluster.
The work is based on observations obtained with the
SCORPIO device at the 6-meter telescope BTA, the
radio data from GMRT (India) and archive data from
the Hubble telescope.

The sample contains 47 pairs, 8 triplets, 1 quintet

and 1 sextet. The groups of dwarf galaxies are
characterized by the average size 30 kpc and the
velocity dispersion 11 km/sec, which is much lower
than the corresponding values for typical groups in the
Local Supercluster.
The calculated median values of the projection mass
and «mass-luminosity» ratio are 9.6x10°Mg and
45 Mp/Le  respectively,  which  indicates a
considerable amount of dark matter in them as
compared to normal groups.

The main results of the work are as follows:

o for the first time we created the list of groups
consisting exclusively of dwarf galaxies. Their
properties were analyzed;

e we derived distances to 30 galaxies in the Canes
Venatici constellation from analysis of the
«color-magnitude» diagrams using the enhanced
TRGB method. The virialized core of the cloud
and infall region were revealed. The projection
mass of this system is estimated as
M, = 2.56x10""Mgp, and the corresponding mass-
luminosity ratio is (M/L), = 159 (M/L)o.

The estimation of radius of the zero velocity
sphere gives Ry=1.04 + 0.15Mpc, which
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Ro=1.04 £0.15 Mk,
Mgo= 2.38x10"*Mg;

e O0HapyXeHO, 4TO B IEMOYKe M3 S5 KapiHMKOBBIX
rajakTUK J1244+62, a TaKxKe BO
B3auMoJieiicTBytomeit mape ramaktuk J0911+42
HaOJII0aeTCss MEPIKUHT KapJIMKOBBIX I'aJIAKTHK.

® TIPOBE/CHBI HCCIIEOBAHMS YHUKQJIbHOH
m3omupoBanHoi TamakThkn KKR25. [lo cmexrpam
MOATBEPKIICHa ee MOpQoIorudecKas KiaccuhruKaus
KaKk KapIuKOBOH cepommanbHOil TramakTHKH. DakT
M30JIMPOBaHHOCTH KKR25 HaKJIaJbIBaeT
OTpaHWYEHHs Ha MoJenun  (OPMUPOBAHUA W
9BOJIIOLUH MOJAOOHBIX 3BE3/IHBIX CUCTEM;

YTO COOTBETCTBYET Macce

e BIEpBBIE 3a IpeaesamMd  MeCTHOM  rpymmsl
oOHapyxeHa IJTaHeTapHast TYMaHHOCThb B
ceponanbHOI KapJINKOBOMH rajakTHKe.
Onpenenena METaJUINYHOCTh TYMaHHOCTH

12+log(O/H) = 7.60+0.07 dex. Meronuka mnoucka
IUTAHETapHBIX TYMAaHHOCTEH C IOMOIIBIO HArPAMM
«IBET-BEJIMYMHA» MPEJIaracT MPOCTOM CrIocod s
oT6Opa KaHOUAATOB B IUIAHETAPHBIC TYMAaHHOCTH B
rajakTHKaX, pa3peliacMbIX Ha 3BE3/BL.

3HauNTENbHOE KOJIMYECTBO TEMHOW MaTepuH B Ipymmax
KapJIUKOBBIX TaJaKTHK MOXET OTYacCTH OOBICHHUTH
mpobJieMy «IOTEPSHHOM» Macchl, YTO MPOSBISETCS B
PacX0KJIEHUHU OLEHKHU CpelHEW IIOTHOCTH BceneHHol,
MOJIY4YEHHON MO PETUKTOBOMY H3IYyYEHHH, C OLICHKaMU
W3  U3y4YeHUsd  TIpynm  TrajakTuk B~ MecTHOM
CBEpXCKOIJIEHUH.

[lomyueHHBIE pe3yIBTATHl MOTYT OBITH HCHOJIB30BAHBI
NpY HM3YYCHHH KaK TPYII TaTaKTHK, TaK ¥ KPaTHBIX
CUCTEM KapJIMKOBBIX TATAKTHK.

P.U. Ykneun.
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corresponds to the mass Mp= 2.38x IOIZMO;

e it was detected that in a chain of 5 dwarf galaxies
J1244+62 and in the interacting pair of galaxies
JO911+42 we observe the merging of dwarf
galaxies;

o the unique isolated galaxy KKR25 was studied. Its
morphological classification as a dwarf spheroidal
galaxy was confirmed by spectra. The isolated
character of KKR25 imposes a limitation on
models of formation and evolution of similar
stellar systems;

e for the first time we found a planetary nebula in a

spheroidal galaxy outside the Local Group. The
nebula metallicity (oxygen content) was
determined as 12+log(O/H) = 7.60+£0.07 dex.
The method of search for planetary nebulae by
means of «color-magnitude» diagrams suggests a
simple way for selection of candidates to planetary
nebulae in galaxies resolved to stars.

A considerable amount of dark matter in groups of
dwarf galaxies can solve partly the problem of the
«lost» mass, which manifests itself in discrepancy
between estimation of the average density of the
Universe obtained from the relic emission and
estimations from the study of galaxy groups in the
Local Supercluster.

The obtained results can be used in the study of both
galaxy groups and multiple systems of dwarf galaxies.

R.1. Uklein.



