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BHET'AJIAKTUYECKAA EXTRAGALACTIC
ACTPOHOMMUAA ASTRONOMY

N3MEPEHUE ®OPMbI TEMHOT'O I'AJIO B MEASURING THE SHAPE OF DARK HALO IN
IF'AJJAKTHKAX C TIOJIAPHBIMUA KOJIBIHAMHU POLAR RING GALAXIES

Puc. 23. Bepxnuii psio - eanakmuxa SPRC-7. Cnesa - kombunayus uzobpasicenutl 8 punvmpax g, r, i uz Croanoeckozo
0630pa neba (SDSS). Iorsproe konbyo, okpysicaiowee yeHmpanbHyio TUH308UOHYIO 2ANAKMUKY, GblOCISeMCsl C6OUM
CUHUM YBEMOM U3-3a 3aMEemHOU O00aU MOA00bIX 36e30. B yenmpe — SDSS-usobpasicenue coemeweno ¢ nonem
ckopocmetl  uonuzosanno2o e6ooopoda (BTA/SCORPIO), ysema coomeemcmeayiom nabmooaemvim J1yuesbim
cKOpocmsAM  (CuHue MOYKU - NPUOTUINCAIOMCS, KpACHble - YOAIAmcs om Habnooamens), UHMEHCUBHOCHb
npoepaoyuposana  COOmeemcmauy ¢ pacnpeoeieHuem spkocmu 8 amuccuonnou aunuu Hf. Cnpasa - pacnpedenenue
2PABUMAYUOHHO20 NOMEHYUANA MEMHO20 240 COLACHO YUCAeHHbIM pacyemam. CXemamuuHo NoKA3aH YeHmpaibHblil
ouck u nonaproe koavyo. Husicnuil pso — ananoeuuno o011 NGC 4262. Ho 30ecy nonspHoe Koibyo npakmuiecku He
3AMEMHO HA ONMUYECKUX CHUMKAX, MAK KAK COCMOUm 8 0CHO8HOM u3 2aza. Ilokazano none ckopocmetl HempanibHO20
6000poda no oannvim Habmooenuil Qosterloo et al. (2010) 6 aunuu 21 cm.

Fig. 23. The top row — the galaxy SPRC-7. Left: a combination of the g, r, i images from the Sloan Digital Sky Survey
(SDSS). The polar ring surrounding the central lenticular galaxy is distinguished by its blue color due to a significant
contribution of young stars. Middle: the SDSS image is superimposed on the BTA/SCORPIO velocity field of ionized
hydrogen: the colors correspond to observed radial velocities (the blue dots approach us, the red ones move away
from an observer), the intensity is scaled in accordance with brightness distribution in the H-beta emission line. Right:
the distribution of gravitational potential of the dark halo according to numerical calculations. The central disk and
polar ring are shown schematically. The bottom row - the same for the galaxy NGC 4262. Here the polar ring is
almost invisible in optical images because it mainly consists of gas. We demonstrate the velocity field of neutral
hydrogen from observations by Oosterloo et al. (2010) in the 21-cm line.

B ramaktukax ¢ moisipHeiMua - Kodsiiamu  (T'TIK) The polar ring galaxies (PRGs) reveal external rings of
HaOJII0IAl0TCsl BHEITHUE KOJbLIA M3 Ta3a, MbUTM W 3BE3J, gas, dust and stars rotating in a plane roughly
BpalIalouecs B TUIOCKOCTH, MIPUMEPHO perpendicular to the disk of the galaxy.
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MEPIICHANKYIISIPHON K [HUCKY TaJakTHUKH. Vcrmomp3ys
TaKyl0 YHUKAIBHYIO CTPYKTYPY, MOXXHO HCCIIEAOBATh
(hopMy TPaBUTAIIMOHHOTO OTEHIINAA, CPABHUBAS KPUBEIC
BpalleHNs], U3MEpEHHbIE Cpa3y B ABYX IUIOCKOCTSX - B
JIMCKE U B MOJSIPHOM KoJiblie. CTaTHCTHYECKOEe CpaBHEHHE
MaKCHMaJIbHBIX ~ CKOpPOCTEH  BpalleHWs  Koiel W
CBETUMOCTEH IIEHTPAJIbHBIX TaJaKTUK YyKa3blBaeT Ha
3aMETHYIO CIUTIOCHYTOCTh TeMHBIX rajo. OIHaKo TOYHBIC
OLIEHKM JTOr0 Mapamerpa B OTAGNBHBIX O0OBEKTax
MTOJTYYaroTCs ¢ OOJBIION HEOMPEeNeIeHHOCTRIO U3-3a TOTO,
9TO HEOOXOIMMO XOPOIIO 3HATH T€OMETPHIO CHCTEMBI H
UMETh HaJe)XHbIE MJaHHBIE O JBIKCHHH 3BE3JTHOTO
HAaceJIeHHs BO BHEIIHMX OONACTAX TaJaKTHK, MMEIOIINX
OTHOCHTEIIEHO HU3KYIO SIPKOCTb.

Hns uccnemoBanuss kuHeMatuku 3Be3n B AByx [TIK
obutn monydensl  (BTA/SCORPIO u  SCORPIO-2)
pacripeseneHus JIy4eBBIX CKOPOCTEH U JUCIEPCUH
ckopocreir 3Be3n SPRC-7 u SPRC-33 (NGC 4262),
mpudeM BpamieHue rasa B Koubele SPRC-7  Takxke
nzy4anock Ha BTA (Bpom u ap, 2010), a mis NGC 4262
UCIIONIb30BAIaCh paHee OIyOJMKOBaHHBIE JaHHBIE IO
kunematuke HI (WSRT, Vcrepny u ap. 2010). Kpowme
JAHHBIX O IBIDKCHUS Ta3a W 3BE3[, JeTallbHAas MOJCIb
TalaKTHK BKIIOYajda HWHOOPMAIMIO O pacIlpeaesiCHIH
IUIOTHOCTH Ta3a MW SAPKOCTH 3BE3JHOTO KOMITOHEHTA
cornacHo naHHeIM SDSS. ®opma TeMHOro rajio B MOJENH
noJidupaach Tak, YT00bl JOOUTHCS HAUITYUIIETO COTIacus
¢ HaOJII0JaeMbIM BpAIlleHUEM KaK CaMOM TaJIaKTHKH, TaK U
moJisipHoro kosbnia. SPRC-7 - omHa W3 caMbIx OOJBIINX

(mmamerp kompna ~50 KOK) ©W  JaneKdx  Cpenu
noareBepxaeHueix [TIK, wmaccuBHOe KOJIBLIO  37€Ch
COCTOMT U3 Ta3a W 3Be3I H Bpamlaercs He

MIePIEHANKYIISPHO TUIOCKOCTH JIMCKa TallaKTUKH, a I0J
yriiom 73° x Hemy (puc. 23).

NGC 4262 npuHAIeKUT OIU3KOMY  CKOIUICHHIO
ramakTiuk Virgo. Ee xompmo mmamerpom okomo 30 KTk
MIOYTH HE COJEPIKUT 3BE3/1, COCTOMT B OCHOBHOM W3 I'a3a "
OPHEHTHPOBAHO TIIOYTH OPTOTOHAIBHO K ILEHTPAIbHON
rajlaKTHKe.

PaccmarpuBaeMble TaJaKTHKM 3aMETHO OTJIMYAIOTCSA
Ipyr oT apyra. He yIuBUTENBHO, YTO M TEMHBIE Tajlo B
HUX CwibHO pasnuyatorcs. B SPRC-7 ramo 3amerHO
CIUTIOCHYTO K IIOCKocTH Konbla. B NGC 4262 cutyanus
Ooniee ciokHas, TaKk Kak HaOxrogaeMas KapTHHA MOXKET
ObITh OOBSCHEHA TOJBKO, €CIM OTHOIIEHHE oOceil B
pacIpeseneH MOTEHIMajda TEMHOTO Tajlo CHIIBHO
MEHSETCS C PACCTOSHUEM OT LEHTpa, cocTaBisist okouso 0.4
BO BHYTPEHHHUX 00sacTsix 1 1.5-2.3 Bo BHEIIHUX.

Oro mepBas rajlakTHKa (3a HCKIOYeHneM MiedHoro
[Iytn), rae Hage)kHO 3aUKCUPOBAHO W3MEHEHHE (DOPMEI
TEMHOT'0 TaJI0 C PaTHyCOM.

Xonepcrog C., Mouceeg A., Xonepcxog A., Cabyposa A. MNRAS
441, 2650 (2014).

MOHM3OBAHHBII TA3 B THUTAHTCKOM
CBEPXOBOJIOYKE B T'AJIAKTHUKE IC 2574

Pacripenenenne HeWTpasbHOTO BOAOpOJAa B JAMCKaX
rajJakTUK YacTo BBIABISET KoMmIuiekc mosocted HI m
cBepxo0ojo4eKk, B TOM 4YHWCIE, TaK Ha3bIBAEMbIX
ruranTckux ceepxodomnouek (I'CO), pazmepom o 1-2 KiK.
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Owing to the unique structure of these galaxies, we can
try to understand the shape of gravitational potential by
comparing rotation curves simultaneously measured in
two planes - in the disk and in the polar ring.

A statistical comparison of maximum rotation
velocities of polar rings and luminosities of central
galaxies suggests a significant flattening of dark
haloes. However, this parameter was estimated in
individual objects with great uncertainty because for
such measurements it is necessary to know geometry
of the system and have reliable data on motions of the
stellar population in outer regions of galaxies of
relatively low brightness.

To study the stellar kinematics in two PRGs, radial
velocity distributions and velocity dispersions of stars
in SPRC- 7 and SPRC- 33 (NGC 4262) were obtained
with BTA/SCORPIO and SCORPIO-2. Besides, the
rotation of gas in the ring of SPRC-7 has been also
studied at BTA (Brosch et al. 2010), and for NGC
4262 the previously published data on the WSRT study
of HI kinematics (Oosterloo et al., 2010) were used. In
addition to data for motion of gas and stars, the
detailed model of galaxies also included information
on gas density distribution and brightness of the stellar
component according to data of the SDSS survey.
The shape of the dark halo in the model was chosen so
as to achieve the best fit to the observed rotation of
both galaxy themselves and its polar ring. SPRC-7 is
one of the largest (the ring diameter about 50 kpc) and
most distant galaxies among confirmed PRGs. Here the
massive ring consists of gas and stars and it rotates not
perpendicularly to the galaxy disk plane, but rather at
an angle of 73° to it (Fig. 23).

NGC 4262 belongs to the nearby Virgo cluster of
galaxies. Its ring of about 30 kpc in diameter contains
almost no stars. It is mainly composed of gas and is
oriented almost orthogonally to the central galaxy.

The studied galaxies noticeably differ from each
other. Not surprisingly, the dark haloes in them are
dramatically different too. In SPRC-7 the halo is
noticeably flattened to the ring plane. In NGC 4262 the
situation is more complicated since the observed
pattern can be explained only if the axial ratio in the
distribution of potential of the dark halo varies greatly
with distance from the center, amounting to about 0.4
in the inner regions and 1.5-2.3 in the outer regions.
This is the first galaxy (except for the Milky Way)
where variation of the shape of the dark halo with
radius is reliably defined.

Khoperskov S., Moiseev A., Khoperskov A., Saburova A.
MNRAS 441, 2650 (2014).

IONIZED GAS IN THE SUPERGIANT SHELL
OF THE IC 2574 GALAXY

Distribution of neutral hydrogen in galaxy disks often
reveals complexes of HI cavities and super shells
including so called supergiant shells (SGSs) of size up
to 1-2 kpc. The mechanism for formation of such
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MexanmsM  (GOopMHUPOBAaHHSA TaKUX CTPYKTYp IIHPOKO
oOcykmancs, TOCKONBKY HW3HAYaJIbHO IPHTOK SHEPTHH
3Be3aHoro Hacenenus I'CO kazaiacs HELOCTATOYHBIM JUIS
ux oOpa3oBaHus. JlaHHBIE KOCMHYECKOrO TEJIECKOma
Xabbma pemmid  MpoOJieMy,  BBISBUB  HECKOJBKO
nokosiennit 3Be3n BHyTpu ['CO. Haumbonee mHTEpecHBIM
MIPEeACTaBISETCS] aHaIN3 B3aUMOJECHCTBUS 3BE3]] U raza B
ouarax 3Be3/1000pa3oBaHus B IIOTHEIX cTeHKax ['CO, urto
MOET MPOSCHUTH MPOIECC UX IBOTIOIUH.

30 arcsec (585 pc)
-
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structures was discussed widely because the initial
energy inflow of SGS stellar structures turned out to be
insufficient for their formation.

The problem was solved by HST (Hubble Space
Telescope) data revealing several stellar generations
inside SGSs. The analysis of interaction between stars
and gas in star formation regions in dense walls of
SGSs seems to be the most promising. It can clarify the
process of their evolution.

Puc. 24. Hzo06paxcenue cueanmckoii ceepxobonouku 6 earakmuxe IC 2574 ¢ mpex nonocax: kpacuoiii yeem - HI 21 cm
(VLA); zenenviii - konmumnyym, cuamviii ¢ punompom F814W (HST); cunuii - amuccus 6 aunuu Ho, (BTA).

Fig. 24. The image of the supergiant shell in the IC 2574 galaxy: red, HI 21 cm (VLA); green, continuum from the

HST/F814W image; blue, the Ha emission (BTA).

HccrnenoBana onHa u3 Hambosee Brnevarisromux ['CO B
rajakTuKe IC 2574 (puc. 24) c oyaramu
WHUIMMPOBAaHHOTO  3BE3/000pa3oBaHMsi B  CTEHKaX,
HaOMIOAOMMXCs Kak MHOT0000JI0YeYHbIE KOMIUIEKCHI
HII. Ilempro OBUIO  BBIABICHHE  KHHEMAaTHYECKUX
NIPU3HAKOB PacIIMpeHusi 000JI0YeK MOHM30BAHHOTO Tasa,
yIapHbIX (POHTOB, CBSI3b ITHX CTPYKTYp C MCTOUHHUKAMHU
SHEPTUH, 00ECTeYNBAIONIMMHI WX pacIIUpeHue. Y aanoch
nanexHo  onpenenuts  (BTA/SCORPIO B pexume
ckanmpytomero uHrepdhepomerpa Dabpu-Ilepo, IFP)
ckopoctu pacmupenus 4-x obmacreit HII (30-65 xwm/c),
OLICHUTh KWHEMAaTHYECKHH BO3PacT M MPUTOK DHEPIHH,
HEOOXOMWMBI Ui WX oOpa3oBaHWS. OHEPTHH OT
Ha0JII0/]TaeMOTr0 3BE3/IHOTO HACEJICHHUS I0CTaTOYHO BO BCEX
KOMILIEKCaX, KpoMe camoi Mononoil mpotskeHHoit HII
obmactu (#7 Ha puc. 25), BOKpYr KOTOpoil oOHapykeHa
ObICTPO pacIIMpsIOIAsics 000JI0UKa.

BrusiBnena Beicokas (70-80 km/c) cKOpOCTh pacinpeHus

We studied in detail one of the most impressive SGS
located in the IC 2574 galaxy (Fig. 24) with regions of
triggered star formation in walls observed as multi-
shell complexes of HII.

The aim of the study was to reveal kinematic evidences
of ionized gas shell expansion, shock waves,
connection of these structures with energy sources
providing their expansion. With the SCORPIO
instrument in mode of the scanning Fabry-Perot
interferometer (BTA) we managed to reliably
determine the expansion velocities of 4 HII regions
(30-65 km/s) and to estimate their kinematic age and
energy inflow necessary for their formation. The
supplied energy of the observed stellar population is
sufficient in all complexes except the youngest
extended HII region (#7 in Fig. 25) around which we
founded a quickly expanding shell.

We found out a high expansion velocity
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U OTHOCHTENbHAsI MHTEHCHBHOCTH IMHCCHOHHBIX IJTHHHA
cepsl ([SII]/Ho =0.4-0.7) B oOmacth, KOoTOpas paHee
paccMaTpuBaJiach KaK KaHIWAAT B OCTATKH CBEPXHOBBIX
HA OCHOBaHWHM panuoHabmogenuit (#11 wa puc. 25).
Takum 00pa3oM, NONTBEPKAEHO, YTO 3TO - CTapbli
OCTaTOK CBEPXHOBOM Bo3pacToM 0KoJio 300 ThICSY JIET.
OOHapyXeH HOBBI ()EHOMEH: BHYTPH HEWTpPaIbHOMN
I'CO nabnromaetcss o4eHb ciabas THTaHTCKas 000JIOYKa
HMOHHM30BAaHHOIO Ta3a C IMpPHU3HAKaMM PaCUIMPEHUs CO
CKOPOCTBIO ~25 KM/C, YTO COOTBETCTBYET CKOPOCTH
pacmupenwus HeiirpansHOU ['CO.
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(70-80 km/s) and high relative intensity of emission
lines of sulfur ([SIl]/Ha =0.4-0.7) in a region which
was previously considered as a candidate to
supernovae remnants on the basis of radio observations
(#11 in Fig. 25). Thus, it was confirmed that this is an
old supernova remnant. Its age is about 300.000 years.

A new phenomenon was discovered: inside the
neutral SGS we observed a very faint giant shell of
ionized gas with evidences of expansion at a velocity
of ~25km/s, which corresponds to the expansion
velocity of the neutral SGS.

FEG-3
o)

0.5

RS

-1

RER!
0.2

T2 T
8y

0|
0.4

DpEC|(2000)
=
4

Normmalized Mux

45°

200 -100 (1] 100

|
RA (2000) |

#2

-200 100 o 100 -200 -100 [ 100 200 -100 o 100 =200 -100

Velocitv, km s

100

Puc. 25. Hzobpaxcenue 6 qunuu Ho obracmeii 36e30000pazosanus éoxpye I'CO. Iokazanvt npogpunu aunuu Ho om
PAasHbIX odracmell u ux pasiodicenue Ha KuHemamuyeckue komnonenmsl. Hanuuue o0eouimvix npoguiei snsemcs
VKA3aHUeM HA PACUUPSIOuuecs 060J04KU U HA CLONCHYIO KUHEMAMUKY 6 yeioM. B yenmpe 00010uku oOHapyscena

oughgysnas smuccusi Ho.

Fig. 25. The Ha emission-line image of star formation regions around SGS. The Ha line profiles from different regions
and their decomposition into kinematic components are shown. The presence of double profiles is an indication of the
expanding shells and complicated kinematics on the whole. The diffuse Ha emission was discovered in the shell center.

[Ipencrapnsercs HHTEPECHBIM MONUCK IMTOJTOOHBIX CTPYKTYP
B 'CO npyrux rajgakTHk, a TaK:Ke BBIICHEHUE UX MPUPOJIBI
1 pa3paboTKa TEOPETUUECKHX MOJIENeH, OOBICHSIOMMNX
3TO SABJICHUE.

Eeopos O.B.,  Jlosunckas T.A., Moucees A.B.,
ITunuyros I''B. MNRAS 444, 376 (2014).

Cmupnos-

It seems interesting to look for similar structures in
SGSs of other galaxies, to elucidate their nature, and to

develop  theoretical ~models explaining  this
phenomenon.
Egorov O.V., Lozinskaya T.A., Moiseev A.V., Smirnov-

Pinchukov G.V. MNRAS 444, 376 (2014).
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CHEKTPOIIOJIIPUMETPUYECKAA

MOHUTOPHHI 3C390.3

3aBeplieH MSTUICTHAR (2009-2014 rr.)
CIIEKTPOIOIAPUMETPUUECKU I MOHUTOPUHT (BTA/
SCORPIO-2) pammoramaktukud 3C390.3. IloaydeHs

OIICHKH TapaMeTPOB IOJSIPH3AINN M CMEIICHUE ITHPOKOH
KOMIIOHEHTHl B MOJSIPU30BAHHOM CBETE OTHOCHTEIBHO
cucteMHOM cKOpocTH (Vgys-Vyo)). B TeueHre MOHUTOPHHTA
MOJIIPU3AMOHHBIE  TApaMeTPhl  IMHPOKHX JIMHUH |
KOHTHHYyMa  3HAUWTENbHO  M3MEHsuMCh.  HaiigeHo
3anasapiBanue Ha 10-40 gHEl Mexay MONIpU30BaHHBIM H
HETOJIAPU30BAHHEIM TIOTOKOM B KOHTHHYYMe Ha A5100 A,
DT0 3ama3IbIBaHUAEC 3HAYUTCIFHO MEHBINE, YeM OBLIO
naiineno g BLR (Broad Line Region). 3amasasiBanue
st Ho cocraBnser 60-80 aueit u mast HB — 140-190 gueit,
1.e. BLR, BeposTtHO, He sBigerca  00JacThio,
pacceuBaroIeit KOHTHHYYM.

Paccmotpena wmomens  (Otguer CAO PAH 2011,
c. 45-46), B KOTOpPOH HabOIOmaeMas IMOIPHU3ALUI B
KOHTHHYYME €CTb pe3yJIbTaT BEKTOPHOTO CIIOKEHHUS
MEIJICHHO MEHSIOMIEHCS TOJSPH3alUA JICKa, KOTOpas
HATpaBjiCHA IIOYTH MO JKETY, M OBICTPOMCHSIIOIICHCS
MOJISIPU3AIIUH TIEPICHIUKY/ISIPHON DKETY, 00YCIOBICHHOM
€ro  CHHXPOTPOHHBIM  H3NIydeHueM. HaOmromaemas
JenoJispu3anys B JuHuM Hao 00ycloBIeHa TEIIbIM ra3oM
BLR, paBuraromuyMcss MO OCH [HCKa B HallpaBJICHUU
HabmomaTenst co ckopocThio 1200 km/c.
Agpanacves B.JL, Illanosanosa A.U.,
FBopucoe H.B., MNRAS (s neuamu).

Tlonosuu JI.,

CIIEKTPAJIBHASI HIEPEMEHHOCTD ARP 102B

Pannoranaktukun Arp 102B - akTmBHas rajllakTHkKa C
JBOWHBIMH THKAaMHM B IIHPOKUX IMHUCCHOHHBIX JIMHHAX.
Jna yrounenus reomerpuu u npupoxasl BLR nposenen
aHaliM3  JIOJNTOBPEMEHHOMN (BTA, 1987-2013 rr.)
TIEPEMEHHOCTHU npoduneit CIIEKTPAJIbHBIX  JIMHUU
Arp 102B. O0OHapyXeHO, YTO MPOQHIN MUPOKUX JHHUH
HMEIOT [BOMHBIE NHMKH B TEYEHHE BCETr0 TEepHOia
MOHHUTOPHHIA U HE N3MEHSIOTCS 3HAYHUTEIBHO 1Mo (hopMe.
OtMmeueHo, uto B romyboi wactu jauHuM Ho Bpems ot
BPEMEHM  BHJCH  JIOTIOJHHUTENbHBIH  Majblii  IHK.
HaOmonaemast mepeMeHHOCTh NpOGMIeH HE TMOKa3bIBaeT
KOPPEIALMA MEXAY CKOPOCTSIMH TOJIyOOro M KpacHOTO
mukoB Ho wu HP nwmuwmit. Heoxwupnanno, yro Hp
sHaynTebHo mupe (~1500km/cex), yem Ho, u uro
pemsITHBUCTCKHI 3 dekT Tomyboro ycuneHus Oonee
3aMETEH B MOCJICIHEH.

OueBnano, B BLR mpucyTcTByeT mcredeHue, XoTs He
SCHO, CKOJBKO OHO BKJIQ/JBIBACT B SMHCCHIO IIHPOKHX
saui. [Ipodnnm mupokux JuHUI ¢ ABOIHBIMU IMKaMH B
Arp 102B  xopomio  anmpoKCUMHPYIOTCS — JHCKOBOM
MOJIENBIO, HO UMEIOTCS BapUaluK CHEKTPaIbHBIX CBOWUCTB,
KOTOpBIE HAXOAATCS B pasHOITACHMU C  OXKUAAEMOU
MEPEMEHHOCTBIO0 aKKPEIIMOHHO-AUCKOBON CTPYKTYPBHI.
llonosuu JI., Hlanosanosa A.H., Unuu JI., Bypenkos A.H.,
Yaseywan B.I'., Konaunwvi B., Koeauesuu A., Banoec [[xc.P.,

Jleon-Tasapec ., Bouxapes H.I'., Ilamumvo-Anveapec B.,
Toppunba Jjoc. A& A 572, id.A66 (2014).
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SPECTROPOLARIMETRIC
MONITORING OF 3C390.3

The 5-year  (2009-2014)  spectropolarimetric

BTA/SCORPIO-2 monitoring of the radio galaxy
3C390.3 was finished. The polarization parameters and
the shift of the broad component in polarized light
relative to the system velocity (Vgs-Vpo) Were
estimated. During the monitoring period the
polarization parameters of broad lines and continuum
were changing considerably.
A lag of 10-40 days between the polarized and non-
polarized fluxes in continuum at 15100 A was detected.
This lag is significantly less than that detected for BLR
(Broad Line Region). The lag for Ha is 60-80 days and
for HB — 140-190 days, i.e., probably, BLR is not the
region scattering continuum.

A model (SAO RAS Report 2011, p. 45-46) was
considered in which the observed polarization in
continuum is a result of vector addition of slowly-
changing disk polarization and quickly-changing
polarization perpendicular to the jet caused by its
synchrotron emission.

The observed depolarization in the Ha line is caused by
warm gas of BLR moving along the disk axis in the
observer direction at a velocity of 1200 km/s.

Afanasiev V.L., Shapovalova A.1., Popovié¢ L.C.,
Borisov N.V., MNRAS (in print).

SPECTRAL VARIABILITY OF ARP 102B

The radio galaxy Arp 102B is an active galaxy with
double peaks in broad emission lines. To specify the
geometry and nature of BLR the analysis of long-term
(BTA, 1987-2013) variability of profiles of spectral
lines of Arp 102B was made.

It was detected that the profiles of broad lines have
double peaks during the whole period of monitoring
and their shape does not change considerably. It was
noted that from time to time an additional small peak is
seen in the blue part of the Ha line.

The observed variability of profiles shows no
correlation between velocities of the blue and red peaks
of the Ho and HP lines. It is surprising that Hp is
considerably broader (~1500 km/s) than Ha and that
the relativistic effect of the blue strengthening is more
noticeable in the latter one.

Obviously, there is an outflow from BLR, though it

is not clear how large is its contribution to emission of
the broad lines. The profiles of broad double-peaked
lines in Arp 102B are approximated by the disk model
rather well, but there are variations of properties, which
contradict to expected variability of the accretion-disk
structure.
Popovié¢ L.C.; Shapovalova A.l.; lli¢ D.; Burenkov A.N.;
Chavushyan V.H.; Kollatschny W.; Kovacevi¢ A.; Valdés
J.R.; Ledn-Tavares J.; Bochkarev N.G.; Patifio-Alvarez V.;
Torrealba J. A& A 572, id.A66 (2014).
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OBHAPYKEHHUE ABYX H30JIMPOBAHHBIX
JETAPTUYECKHX KAPJIMKOBBIX I'AJIAKTUK
B OKPECTHOCTH MECTHOM I'PYIIIBI

HenaBune HaOmonenus va HST npuBenn K OTKpHITHIO
IBYX  Ype3BBYaiHO  W30JHMPOBAHHBIX  KapJIMKOBBIX
ramaktuk KKs3 (puc. 26, cresa), Mp=-10.8, u KK258
(puc. 27, cmpaBa), Mp=-10.3, ¢ «IeTaAPTHIECKHUM»
3BE3/1000pa30BaHHEM.
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DETECTION OF TWO ISOLATED LETHARGIC
DWARF GALAXIES IN VICINITY OF THE
LOCAL GROUP

Recent HST observations led to discovery of two
extremely isolated dwarf galaxies and KKs3 (Fig. 26,
left), Mp=-10.8, and KK258 (Fig.27, right),
Mg= -10.3, with a «lethargic» star formation.

Puc. 26. Cnesa - canakmuxa KKs 3 (HST, ¢uremp F606W, niowaoka pasmepom 3.4'xx3.4'). llaposoe crxonnenue
601U3U YeHMPA 2aNaAKMUKU 8blOeIeHO K8aopamom pasmepom 7.5"%7.5" u nokasano 6 npagom nudxcrnem yeny. Cnpasa -

usobpadicenue (HST) canaxmurxu KK 258.

Fig. 26. Left - the galaxy KKs 3 (HST, filter F606W, region with size 3.4'x3.4"). The globular cluster near the galaxy
center is marked by the square with size 7.5"x7.5" and shown in the right bottom corner of the image. Right — the

image (HST) of the galaxy KK 258.

W3 ananmsa 3BE37HOTO HaceJeHUsl OBIIM ONpEseNeHbl C
TOYHOCTBIO nydmie 4% paccTosdHUS A0 HUX - 2.23 u 2.12

MHK, COOTBETCTBCHHO, YTOYHCHA MOp(I)OJ'IOFI/I‘«IGCKaﬂ
KJ'IaCCI/I(I)I/IKa].[I/IH n BOCCTAaHOBJICHA HUCTOPpU ux
33632[006pa303aHH;{.

bennas rasom ramaktuka KK258 spusercs TUOHYHOM
TIAKTUKOW TEPEXOHOTO THMA C OY€Hb HU3KUM TEMIIOM
3Be3noo0pazoBanua. OHa HAXOOUTCA HAa PACCTOSHUH
0.8 Mok ot Ommkaiiiiero cocema. Y  KapJIMKOBOU
chepounanpaoii ramaktuku KKs3 Ha pacctosue Goiee
1 Mnk He 00HApYKEHO COCe/ei.

BemHple Ta30M KapiIMKOBBIE CHUCTEMBI, COCTOSIIIHE
MMOJTHOCTRIO W3 CTAporo 3BE3AHOTO HACEICHHUs, Kak
MIPABUJIO, BCTPEYAIOTCS UCKIFOYUTEIFHO BHYTPH TPYIIT H
CKOIUIeHMI  ranakTuK. OCHOBHBIM  CLIEHApHUeM  HX
00pa30BaHUs SBISETCS MOTEPSI MU ra3a H MOCIeIyoIee
MpeKpaleHue 3BE31000pa30BaHUS npu TECHOM
B3aUMO/IEHCTBUHU C MACCHBHBIM COCEJIOM.

IMonck m oOHapyXeHHE H30JIMPOBAHHBIX KapIMKOBBIX
cheponanbHBIX TaTaKTHK SIBIISIETCS BaYKHBIM
KOCMOJIOTHYECKHM TECTOM. JTO CIIOKHAs 3ajada H3-3a
HU3KOM NOBEPXHOCTHOH SIPKOCTU M OTCYTCTBHS BOAOPOJA
B NOJOOHBIX rajakTHkax. Tak Oblja M3BECTHA BCETO OJHA
M30JIMPOBaHHAs KapiuKoBas chepoupanbHas TalaKTHKa
KKR 25.

Kapauenuyee H./]., Maxaposa JI.H., Maxapos /I.H., Tanw P.b.,
By I1-®., Kuases A.FO., Puyyu JI. MNRAS 443, 1281 (2014);
arXiv: 1411.1674.

From analysis of their stellar population the distances
to them were determined with a precision better that
4% (223 and 2.12 Mpc respectively), their
morphological classification was specified and history
of their star formation was reconstructed.

The gas-poor galaxy KK258 is a typical galaxy of
transitional type with a very low rate of star formation.
It is at a distance of 0.8 Mpc from the nearest neighbor.
No neighbors were detected at a distance of more than
1 Mpc from the spheroidal galaxy KKs3.

As a rule, the gas-poor dwarf systems consisting

totally of the old stellar population are found
exclusively inside groups and galaxy clusters.
The main scenario of formation of dwarf spheroidal
galaxies is the loss of gas with subsequent cessation of
star formation during close interaction with a massive
neighbor.

The search and detection of isolated dwarf
spheroidal galaxies is an important cosmological test.
This is an extremely difficult tack because of low
surface brightness and absence of hydrogen in such
galaxies. Thus far only one isolated dwarf spheroidal
galaxy was known — KKR 25.

Karachentsev 1.D., Makarova L.N., Makarov D.1., Tully .B.,
Wu P.-F., Knyazev A.Yu., Rizzi L., MNRAS 443, 1281 (2014);
arXiv: 1411.1674.
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KATAJIOT BHETAJTAKTUYECKHX
PACCTOSIHUM

W3mMepeHne paccTosHUM 10 OOBEKTOB SBJISCTCS OJHOM
W3 BAXKHBIX 3a]1a4 acTpoHOMHMHU. {11 mOCTpoeHUsT eIUHON
IIKaJdbl BHETAJAKTUYECKMX PACCTOSIHUM UM B3aUMHOMU
KaTHOpPOBKH pPAa3IMYHBIX METOJOB HEOOXOIMMO HWMETh
TOYHBIE M3MEpPEHHsI, KOTOPbIe MOTYT OBITH NMPHUBEICHEI B
€AUHYI0O CHUCTEMY M  HCIIOJIB30BAHBI B  KAauyecTBE
CTaHAAPTOB.

Co3maH KOMIMJISTHBHBIA KaTalOT BHETAJaKTHYECKHIX
paccrosiauii. B HeM comepxkutcs Oonee 6  ThICSY
OMYOJMKOBAHHBIX OICHOK PACCTOSHUI, HE3aBUCUMBIX OT
KpacHoro cmemenusi (puc. 27). Karanor mogHOCTBIO
WHTCTPUPOBAH BO BHETAJAKTUYECKYI0 0a3y ITaHHBIX
HyperLEDA wu ucnonb3yeTcst Jjsi OUEHKH (HhU3UICCKUX
CBOMCTB U3BECTHBIX FATAKTHK.

Maxapoe /J.H., [Ipynenv @., Tepexosa H., Kypmo X., Boene U.
A&A 570, A13 (2014).

2014  SAO RAS REPORT

THE CATALOGUE OF EXTRAGALACTIC
DISTANCES

The measurement of distance to objects is one of the
most important tasks of astronomy. To build a unified
scale of extragalactic distances and mutual calibrations
of different methods it is necessary to have precise
measurements which can be reduced to a uniform
system and used as standards.

A catalogue of extragalactic distances was compiled.
It includes more than 6 thousands of published
estimates of redshift-independent distances (Fig. 27).
The catalogue is totally integrated in the HyperLEDA
database of extragalactic data and it is used to estimate
physical properties of known galaxies.

Makarov D.l., Prugniel Ph., Terekhova N., Courtois H.,
Vauglin I., A&A 570, A13 (2014).

Puc. 27. Pacnpedenenue na nebecnoi cehepe 2anakxmux ¢ U3BECMHbIMU OYEHKAMU PACCMOSHUS, NOLYYEHHbIMU
He3asucumo om kpactozo cmewerus. Camoie O1u3KUe 2aNAKMUKU 0O03HAUEHbl CUHUM YB8emOoM, Haubonee yoaienHbie -
KopuyHesbiM. ManenvKue uepHvle mMOuKU NOKA3LIBAIOM pachpedenenue eanrakmux Mecmnuozo Ceepxckonnenus Ha
wkane 00 40 Mnx. 3ona noenowenus 6o Mneunom Ilymu nokasana cepbimu 001aKamu.

Fig. 27. The distribution on the sky of galaxies with the known distance estimates obtained independently of redshifts.
The closest galaxies indicated by blue color and the most distant ones by brown. Small black dots show the distribution
of galaxies in the Local Supercluster up to 40 Mpc. Zone of absorption in the Milky Way shows with gray clouds.

METOJI ONPEJEJEHUA PACCTOSHHUH 110
BEPIIMHE BETBU KPACHBIX THTAHTOB IJIsA
NH®PAKPACHOI'O JUAITA30HA

TRGB-meton onpenenenns: paccTOsSHUN ObUT pacliMpeH

B UWHOPAKpacHbIM [Wama3oH W MPOKaIuOpoBaH IO
OLIEHKaM paccrosstHuil B [-monoce 1o  apXUBHBIM
MaTepuaJaM KOCMHYECKOro TeJleckoma HM. Xa0bma.
ITocne ywera 3aBHCHMOCTH OT IIBeTa HH(GPAKPACHBII
meron TRGB ofecrieunBaeTr TOYHOCTH OTpEENCHUS
paccrosinusas ~5%. OH UHMeeT NPEeUMYIIECTBO Mepes
KJIACCMYECKUM ISl TAJIAKTHK, MOIBEPKEHHBIX CHIEHOMY
rajJaKTHYeCKOMY MOTJIOMIEHHUIO.

THE METHOD OF DETERMINING DISTANCES
BY THE TOP OF THE RED-GIANT BRANCH
FOR THE INFRARED RANGE

The TRGB (Top of the Red-Giant Branch) method of
determining distances was expanded to the infrared
range and scaled by distance estimates in the | band by
the archive data of the Hubble Space Telescope. After
taking into account the color dependence, the infra-red
TRGB method provides the precision of distance
determination of ~5%. Is has advantages over the
classical one for galaxies undergoing strong galactic
extinction.
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I[To HOBOIW KaNMMOPOBKE OIICHEHO PACCTOSHUE J0 TpeX
MIPUHIMITHATIBHBIX TaJlaKTHK B KoMImiekce Maffei/IC342,
PACTOJOXKEHHBIX HAa HU3KMX TaIaKTHYECKUX MIUPOTaX.
Hogeie paccrosinust: 3.45+0.13 ans 1C342, 3.37+0.32 nns
Maffei 1 u 3.52+0.32 Mnk gna Maffei 2. B ommbkax
OnpeeNIeHUs paccTossHul JOMHHHUPYET
HEOTpEIeIEHHOCTh, CBSI3aHHAS C TOTJIOIIEHUEM CBETa B
Hamel ["anakTuke.

Kapauenyee U./1., Tannu P.b., By I1.-D., [Jlonegpun A., Hlaiia 3.,
Puyyu JI., bpeonu [Joc. A.

TEMHAS MATEPUSA HA IEPUDPEPUN
CKOIUIEHUS B IEBE

[lo pmaHHBEIM KOCMHYECKOrO TeJIECKOoma WM. Xab0ma
U3MEpPEHBbl PACCTOSHUS 10 9 ralakTUK B HaIlpaBICHUU
CKOIUIeHHs TanakTuk B JleBe. PaccTosiHus u paauaibHbie
CKOPOCTH TaJlaKTUK, DPACIOJOXKEHHBIX MEXIy HaMU U
LEHTPOM CKOIUIeHUs B JleBe, 4eTko Mokas3bIBaroT 3QdeKkT
«TaJIeHus» Ha CKOTICHHE.

B mnpenmonoxenun chepuyecKoil CHMMETPHHA 3TOrO
«aJileHus)» NPOBEIEHAa OLEHKAa paauyca «IOBEPXHOCTU
HYyJIEBOH CKOPOCTH» B 7.2 MIIK, a TakXe IMOIHOW MacChl
ckorutenns B Jlee B (8.0+2.3)-10""Mg. Ona Haxoautcs B
XOpOLLIEM COIJaCUM C BHUPUAIbHBIMU OLIEHKAMH MAacChl.
[omywaercsi, uro mepudepus ckomieHUs JleBHI He
COEPKUT 3HAYUTENILHOTO KOJMYECTBA TEMHOM MaTepuu
3a NpejaesamMy BUpUaIbHOIO paanyca.

Kapauenuee U./1., Tannu P., By I1.-®., [Jonegpun A., laiin D.

CBUTHI N3 'AJTAKTUK-KAPJINKOB BOKPYT
HOPMAJIBHBIX I'AJTAKTHK

OOwire ralakTHK B CBUTaX MPAKTUIECKH HE 3aBHCHUT OT
MOP(HOIIOTHYECKOTO THIA, JIMHEHHOTO pa3Mepa U MAaccChl
BOJIOpOZia IICHTPalNbHON ramakTuku. Hambonee TtecHas
3aBUCHMOCTD IMPOCIJIEKUBAETCSA OT MOJHON AUHAMUYECKOU
MaccChl «OCHOBHOW TalakTUKN». KapinkoBble ranakTuky B
CBUTaxX TIIOKa3bIBAIOT XOPOUIO W3BeCTHblE A(deKTs
cerperaiyu, COCTOSIINE B TOM, YTO TOIYJSALHUS TalTaKTHK
BO BHEIIHHX OONacTAX OKa3pIBaeTcsi Ooyiee MO3THEro
Mop¢osoruueckoro Tuma, Oorage rasoM u c Oojee
BBICOKHM TEMIIOM 3Be3[000pa3oBaHus. TeM He MeEHee,
€CTb HECKOJIbKO MHTEPECHBIX CIy4yaeB, KOI/la KapJIMKOBbHIE
chepounanbHele  TANaKTHKA ~ OOHApYXKHWBAIOTCS  Ha
nepu)epur CBUT, a HEKOTOPHIC KapJIMKH MO3IHUX THIIOB
HAXOJATCS BOJHM3M «OCHOBHOTO BO3MYTHUTEIIS.

[IpoBeneHsl HccaenOBaHUS CBUT TaJIAKTHK-KapJIUKOB
BOKpPYI  TaJlakTHK  HOPMAaJIbHOW  CBETUMOCTH  IIO
marepuanam katagora UNGC (Updated Nearby Galaxy
Catalog), xoTopbIii COAEPKUT HaUOOJEE TONHYIO CBOAKY
paccTosiHUN, CKOpocTe u cBeTUMOCTH aist 800 rajakTuk
Ha pacctosHmu 11 Mnk ot mac. Iloctpoern mnpodmib
IUIOTHOCTH TPYNIBI, W3y4eHB J(PQPEKTHl Ccerperamuu
CITyTHUKOB IO UX TTO0AIEHBIM TApaMeTpaM.

OOHapyXeHO, YTO OJHM3KHE TPYIIEI CUIBHO OTIIMYAI0TCS
onHa oT aApyrod. CBUTEI BOKpYr Hamed [amaktuku u
TYMaHHOCTU AHJpOMeEAbl HE BBIMIAJAT TUIMUYHBIMHU IS
OJTU3KUX TaJIAKTHK.

Kapauenyee H./]., Kaiicuna E.U., Makapos /].U.
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The new calibration was used to estimate distance to
three essential galaxies in the complex Maffei/IC342
located at low galactic latitudes. New distances are
3.45+0.13 for 1C342, 3.37+0.32 for Maffei 1 and
3.52+0.32 Mpc for Maffei 2. The errors of distance
determination are dominated by uncertainty related
with extinction of light in our Galaxy.

Karachentsev 1.D., Tully R.B., Wu P.-F., Dolphin A., Shaya
E., Rizzi L., Bradley J. A.

DARK MATTER AT THE PERIPHERY OF THE
VIRGO CLUSTER

By data of the Hubble Space Telescope we measured
distances to 9 galaxies in the direction of the Virgo
cluster of galaxies. The distances and radial velocities
of galaxies located between us and the center of the
Virgo cluster of galaxies clearly show the effect of «the
fall» on the cluster.

Assuming the spherical symmetry of this «fall» we
estimated radius of the «zero-velocity surface» as
7.2 Mpc and the total mass of the Virgo cluster as
(8.0+2.3)-10"M,,. This estimation agrees well with the
virial estimation of mass. Thus, it turns out that the
periphery of the Virgo cluster does not contain
considerable amount of dark matter outside the virial
radius.

Karachentsev 1.D., Tully R.., Wu P.-F., Dolphin A., Shaya E.

SUITES OF DWARF GALAXIES AROUND
NORMAL GALAXIES

The amount of galaxies in suites practically depends
neither on morphological type, nor on the linear size,
nor on the hydrogen mass of «the basic galaxy». The
closest relation is traced only with the total dynamical
mass of «the basic galaxy». The dwarf galaxies in
suites show well-known segregation effects consisting
in the fact that the population of galaxies in the outer
regions turns out to be of a later morphological type,
richer in gas and with a higher star formation rate.
Nevertheless, there are several extremely interesting
cases when dwarf spheroidal galaxies are detected in
suite periphery, whereas some late-type dwarfs are near
«the main troublemaker.

The suites of dwarf galaxies around normal-
luminosity galaxies were studied by data of the
Updated Nearby Galaxy Catalog (UNGC) which
contains the most complete list of distances, velocities
and luminosities of 800 galaxies at a distance of
11 Mpc from us. The density profile of the group was
built; the effects of global-parameter segregation of
satellites were studied.

It was detected that nearby groups differ strongly
from each other. The suites around our Galaxy and
Andromeda Nebula do not look typical for nearby
galaxies.

Karachentsev 1.D., Kaisina E.l., Makarov D.I.
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HOBASA METOJUKA OIIPEJEJIEHHUE BO3PACTA
TAJTAKTUYECKHUX IIAPOBBIX CKOILJIEHUM

PazpaboTana MeroaMKa OINpeeieHUs BO3pacTa W
JICTaTbHOTO XMMHYECKOTO COCTaBa 3BE3IIHBIX CHCTEM CO
CTapbIM HacelleHHeM 0 a0COPOIMOHHBIMU CHEKTPAMH,
TOTYYEHHBIM CO CIIEKTPAbHBIM Pa3peleHneM okono 5 A
W OTHONICHWEM CHrHajga K mymy Bbeime 100, ¢
MIPUMEHCHHEM CHHTETHYCCKHX CIIEKTPOB Ha OCHOBE
Mozenel 3Be3nubix atMochep Kypyma ATLAS 12.

Metoguka TpUMEHEHa [UIA  JETANFHOTO — aHAJIHM3a
XMMCOCTaBa U (PU3UUCCKUX XapaKTEPUCTHK 10 MacCUBHBIX
IapoBbIX CKomieHuH [amaktuku. TOYHOCTH OICHKH
Bo3pacta coctaBmia 10-20%, MeTaJUIMYHOCTH — OKOJIO
10%, oOwins pa3IUYHBIX SJIEMCHTOB 15-20%.
HccrenoBaHbl CHEKTPHBI, MOJMYYCHHBIC Ha 8-M TEIECKOIE
Gemini-S (Ymmm) 80 3Be3q mas HEOOBIYHOIO CTaporo
MAaCCHBHOTO CKOIUICHHS BHEIIHETO IHcKa [ amakTHKW:
BH176. Omnpenenensl Bo3pacT W XHMHYECKHH COCTaB
ckomieHus. Ero mpomncxoxaeHune, CKkopee BCero, CBSI3aHO C
BO3ICHCTBHEM BBICOKOCKOPOCTHOTO IDIOTHOTO OOBEKTa
(TaMakTH4IecKoro (onTaHa, BBICOKOCKOPOCTHOTO
BOJIOPOAHOrO oOJaKa, WIM TEMHOrO Tajo) Ha Ta30BYIO
cpeny BHeIHero ["amakTHIecKoro AucKa.

Hlapuna M., Xamuoyruna J1.A., llumanckui B.B., [asycm E.,
Hownzenau 4. A&A 570, 48 (2014); Baltic Astronomy 23, 260
(2014).

UGC 4722 - TPUPOJA TPUJINBHOI'O XBOCTA

2014  SAO RAS REPORT

A NEW METHOD FOR DETERMINATION OF
AGE OF GALACTIC GLOBULAR CLUSTERS

A method was developed for determination of age
and detailed chemical composition of stellar systems
with old population from absorption spectra obtained
with spectral resolution about 5 A and signal to noise
ratio above 100. It involves synthetic spectra based on
the Kurucz stellar atmospheres ATLAS12.

The method was applied for detailed analysis of
chemical composition and physical characteristics of
10 massive globular clusters of the Galaxy. Precision of
age estimations was 10-20%, metallicity — about 10%,
abundance of different elements — 15-20%.

The spectra of 80 stars obtained with the 8-m telescope
Gemini-S (Chile) for an unusually old massive cluster
of the outer disk of the Galaxy — BH176 were studied.
The age and chemical composition were first
determined. Most probably, the cluster origin is
connected with the influence of a high-velocity dense
object (a galactic fountain, a high-velocity hydrogen
cloud or a dark halo) upon the gaseous medium of the
outer disk of the Galaxy.

Sharina M.N., Khamidullina D.A., Shimansky V.V., Davust
E., Donzelli C. A&A 570, 48 (2014); Baltic Astronomy 23,
260 (2014).

UGC 4722 - THE NATURE OF THE TIDAL TAIL
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Puc. 28. Cnesa - usonuposannas earaxmuka eouoa Lynx-Cancer UGC 4722 ¢ 6onvuum npuiusHbiM X60CHOM,

Kanouoam na gozoelicmaue <memnou» araxmuxu. Cnpasa -

cnexkmp (BTA/SCORPIO) noxaswieaem na xonye xeocma

cnymuuk ¢ Vigr~60 km/c na npsamotl opoume, Komopulil 0aem CUIbHOe 803MYUjeHue U NPUTUBHBILL XBOCH.

Fig. 28. Left —

the isolated galaxy UGC 4722 of the Lynx-Cancer void with a large tidal tail, a candidate to the impact

of a «dark» galaxy. Right — the BTA/SCORPIO spectrum shows a satellite at the end of the tail with V,,~60 km/s in the
direct orbit, which gives the strong disturbance and tidal tail.

I[To pe3ynbTaTaM KOMIUIEKCHOTO HccieaoBaHus Sdm
ramaktukn UGC4722 B Boiine Lynx-Cancer, omHOl u3
HanboJee M30JIMPOBaHHBIX B MecTHOM CBEpXCKOIUICHHH,
HO ¢ HEOOBIYHBIM TPUIMBHEIM IiLieldom (puc. 28, ciesa),
yJIAJIOCh TIOHATH €€ MTPOUCXOXKICHHE.

ITo nHabmopenusiv kuHemaTuku raza (BTA, GMRT) na

The complex study of the Sdm galaxy UGC4722 in the
Lynx-Cancer void — one of the most isolated galaxy in
the Local Supercluster and with unusual tidal plume
(Fig. 28, left) — resulted in the understanding of its
origin.
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Kpato nieiida oOHapykeH ci1aldblii KOMIIAHBOH - OYEHb
Oorartas  Ta30M  KapiUKOBas  TalaKTHKa,  IOYTH
Pa3pyLICHHBIH MPIINBHBIM BO3ICHCTBHEM IIPH HEJaBHEM
cOmmKkeHun ¢ 6oyiee MaCCUBHBIM KoMmaHnoHOM (puc. 28,
cinpaBa). Ilo 1Beram mnwielida, TOIYYCHHBIM IO
(dboromerpuu ero uobpaxenus u3z 003opa SDSS, BrepBbie
0OHApPYKEHO, YTO €r0 CBEYCHHE OOYCIIOBJIICHO 3BE3lIaMH,
c(hOpMUPOBABIIUMUCS BO BCIbIIIKE ~0.5 MIIp/. JIET HA3a/,
B 3TIOXY MEPBOT0O COMMKCHHS TaJAKTHK 3TOU MaphlI.
Hycmunvnuk C.A., Maxkapos /[.H., Ilepenenuyvina F0.A.,
Kapauenuyee U./1., Yeneanyp ., Cagponosa E.C.

KAPJIMKOBBIE 'AJIAKTUKHN U ACDM-MOJEJIb

IIpoananu3upoBaHbl JaHHBIE O CKOPOCTH BpaieHus 750
rajakTuk  MecTHOro  oObeMa,  HaxXOASLIMXCA  Ha
paccrosiauu MeHee 10 Mk, JlaHHast BEIOOpKA MO3BOJISACT
U3y4aTh CBOMCTBAa TalakTHK BIUIOTH g0 Mp=-10" wu

BHPHAIBHOH  MAaccChl Mvir:109Mo. Brima moctpoeHa
GyHKIMS OoOWNMS TaJaKTUK C JaHHOHM  KpYroBoii
CKOPOCTBIO.

O6napyxeno, urto crangaptHas ACDM-monens maet
TOYHOE ONHCaHHEe (YHKIHHM KPYTOBBIX CKOPOCTEH
TaJIaKTHK co CKOPOCTAMH V>60 km/c u

COOTBETCTBYIOIIMMH MacCaMu M,;>3-10"Mo, 1O B 5 pa3
MIEPEOIICHUBACT KOJIMYECTBO KApPJIMKOBBIX TaJaKTHK C
KpyroBeiMu ckopocTssmu  30-50 km/c. Mogens  Termion
TEMHOH  MaTepul  Takke HE  MOXET  OIHCaTh
HaOIIofaTeNbHBIC JaHHBIE. XOTS STO W HAIlOMHHACT
M3BECTHYIO POOJIEMY «IIOTEPSIHHBIX CITYTHHKOBY, OJHAKO
neper30bITOK KAPJIMKOBBIX Tajl0 B MOJIE SIBJISIETCS TOpaszio
6osee CIOXKHOM POGIIEMOH.

I «seokuBanuss» ACDM-monmenu TpeOyercst OKOJIO
1000 xapiauKOBBIX CEpOMJAIBHBIX TaJaKTHK C MAaccou
~10"Mg BHyTpH cdepbl pamgmycoMm 10 Mk, HO oxHAKO
JI0 CHX TIOp O TaKOM KOJHMYECTBE TaJaKTUK HHYEro He
H3BECTHO.

Kapauenuyee U./1., Maxapos /I.U., Haconosa O.I., Knvinun A.

HCCJEJOBAHUS TAJIAKTUK
BOWMJIA LYNX-CANCER

Io pesynbratam nHabmonenuii (Nancay Radio Telescope,
France) atomapHoro Bogopona HI B qunmm 21 cm ans 45
rajaktuk Boima Lynx-Cancer mosy4eHbl YTOYHEHHBIE
paauaNbHBIe CKOPOCTH, MMPHUHBI mpodmueil u maccel HI
M(HI). C npuBnedeHHEeM MaHHBIX U3 JHUTEPATypPHI IS
OCTAJILHBIX TAJIAKTUK BOWJa TMPOBENEH CPaBHUTEIbHBIN
aHaym3 mapametpa M(HI)/Lg (amMmupudeckuii mokasareinb
OTHOCHTEJILHOTO COJIepXaHMs Ta3a) 95-TH raJakTUK 3TOTO
BOiila W BBHIOOPKM TOXOXHX TaJaKTHK B TPYIIax
MectHoro O0bema.

[TonydyeH yBepeHHBI BBHIBOA O TOM, YTO TaJlaKTUKH
BOMIa UIMEIOT MOBBIIIEHHOE COJIEP’KAHUE T'a3a NpU JaHHOU
CBETUMOCTH, B cpenHeM Ha 40%, uTo yKas3bplBaeT Ha MX
0oJiee MEICHHYIO DBOJIIOIIHIO.

Ilycmunsvnux C.A., Mapmen [oc.-M.

SAO RAS REPORT 48

The BTA and GMRT (Giant Metrewave Radio
Telescope) observations of the gas kinematics allowed
us detecting a faint companion at the edge of its plume
—a very gas-rich dwarf galaxy almost destructed during
the recent approach by tidal impact of a more massive
companion (Fig. 28, right). From the plume colors
obtained by photometry of its SDSS image it was first
detected that its light is caused by stars formed during a
burst ~0.5 billion years ago, in the epoch of the first
approaching of galaxies in this pair.

Pustil’nik S.A., Makarov D.1., Perepelitsyna Yu.A.,
Karachentsev 1.D., Chengalur J., Safonova E.S.

DWARF GALAXIES AND ACDM MODEL

The data on rotational velocity of 750 galaxies of the
Local Volume within the distance less than 10 Mpc
were analyzed. This sample allows us studying the
galaxy properties up to Mg=-10" and virial mass
M.ir=10°Mo. It was built function of an abundance of
galaxies with this circular speed.

It was detected that the standard ACDM model gives
the exact description of the circular-velocity function of
galaxies with velocities V>60 km/s and corresponding
masses M,;>3-10°Mo, but overestimates the amount
of dwarf galaxies with circular velocities 30-50 km/s
by a factor of 5. The model of warm dark matter also
cannot describe the observational data. Though this
reminds the known problem of «lost satellites», but the
problem of surplus dwarf halos in the field is much
more difficult.

The «survival» of the ACDM model demands about
1000 dwarf spheroidal galaxies with the mass ~10'°Mg
inside the sphere of radius 10 Mpc, but so far nothing is
known about such a number of galaxies.

Karachentsev I.D., Makarov D.l., Nasonova O.G., Klypin A.

THE STUDY OF LYNX-CANCER VOID
GALAXIES

The Nancay Radio Telescope (France) observations of
atomic hydrogen HI in the line 21cm for 45
Lynx-Cancer void galaxies allowed us specifying radial
velocities, profile widths and HI mass. Using data from
literature for other void galaxies, we fulfilled the
comparative analysis of the parameter M(HI)/Lg (the
empirical factor of relative gas concentration) of 95
galaxies of this void and a sample of similar galaxies in
groups in the Local Volume.

It was reliably concluded that the gas concentration in
the void galaxies is, on average, 40% higher at the
given luminosity, which indicates their slower
evolution.

Pustil 'nik S.A., Martin G.-M.
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OINIPEJAEJIEHUE IlEFICTBIjITEJII)HOFO
COCTABA KOMITAKTHOMU I'PYIIIIbI
I'AJTAKTHK M 101

IIpoBenena ¢doromerpus (apxuBHBIE JTAaHHBIC
KOCMHYECKOrO Tejeckoma uM. Xab0ma) rmojed B
ramaktakax M 101, NGC 5474, NGC 5477, UGC 9405 n
Ho IV, obpasyrommux rtpymmy M 101, a Takxke B
TaJlaKTHKaX, HAaXOMAIIUXCA Ha HEOONBIIOM YIJIIOBOM
pacctosnun oT M 101 u uMerOmKX CXOAHbIE C HEH
mydeBele ckopoctu: M 51, M63, KUG 1413+573,
UGC 8508, UGC 8215, NGC 5238, NGC 5023, 1C 4182,
DDO 167, DDO 169, DDO 181, DDO 183, DDO 190.
TRGB-MmeTooM onpeneneHsl pacCTOSIHUS 10 yKa3aHHBIX
ranaktuk. Haiineno, uro rpynma M 101 nHaxonmutcs Ha
paccrosaud 6.8 Mrc u sBIsSieTCS Malod KOMIAKTHOM
IrpYNIoON rajJakTuk. SIpkue MaccuBHbIE rajgakTuku M 51 u
M 63 pacnonoxkeHs! cyniectBeHHO maibie (9.0 Mmc u 9.3
Mic, cooTBeTcTBeHHO), YeM rpymma M 101, u x Hell He
otHOcATCA. Manomaccuuble ramaktukn  UGC 8508,
UGC 8215, NGC 5238, NGC 5023 u mpyrue, BUIUMBIC B
okpectHOCTsIX rpymmel M 101, pacmomokeHBl Oimxe
(3-4 Mrc), t.e. k ramaktukam M 51, M 63 wunu rpymme
M101 He oTHOCATCS.

IIpumenenue TEOPEMBI BHpHAIIa K 27
oObekTam-ciyTHukaM M 101, Haxonsiumcss Ha pa3HBIX

pacCTOSHUAX  OT  TaJakTUK{, TO3BOJWIO  HalTh
yBeNIMUEHHE  JUHaMu4eckoil Maccsl M 101 mpu
YBEIUICHUU pa3mepoB CHCTEMBI CIIyTHHKOB.
MakcnmanpHoe 3HadeHne Maccel M 101 cocraBisgeT

7.5-1011Mo. Jlnnamuueckas macca M 101, BbIYMCIICHHAS
HAa OCHOBE UYeTHIpeX TallaKTHK C HW3MEPCHHBIMH
paccrosamamMu - NGC 5474, NGC 5477, UGC 9405 wu
Ho IV, paBHa 6.2-1011Mo. Jns »TOoro 3HaUYEHHS MaccChl
OTHOIIIEHHE MAacChl K CBETUMOCTH cocTaBisier M/L=18.
Tuxonoe H.A.

CTPYKTYPA CKOIIIEHUM U TPYIII
IF'AJJAKTUK U U3BMEPEHUE UX MACC

DyHKIIMS MacC CKOIJIEHUMH TrajakTUK 4yBCTBUTEJIbHA K
KOCMOJIOTUYECKUM TapaMmeTpam, O3ITOMY €CTh MmpodiieMa
U3MepeHust uX TOUHbIX Macc. [IpoBeneHo cpaBHEHHE Macc,
MOJTyYEHHBIX Pa3HBIMH METOJaMHM, BBHIOOPKH u3 29 rpymm
u ckomrennit (z<0.1). JIns w3MepeHHs AMHAMHYECKUX
Macc 1O JUCTIEePCUH  JIYYeBBIX  CKOpPOCTEH s
BUPHAIIM30BAaHHBIX obOyacTell ¢ paguycamu Ry ¥ Re
ucnonp3oBansl ganaeie SDSS DRY.

Pa3paboTaHHBIii HAMH METOJ BBIACICHUS TPYIIBI HJIH
CKOIUICHWST W ompeneneHus 3ddekTuBHOrO pammyca
CHUCTEM TaJaKTHK MO pACHPEICIICHHI0O WHTETPaIbHOTO
YUClla TaJaKTHK OT KBajpara pPAacCTOSHHUS OT IEeHTpa
ckormtenust (puc. 29) MO3BONMI OLUEHHTH Macchl My, (B
mpeaenax Rg), KOTOpble CBSI3aHBI C  Maccamw,
3aKTFOYECHHBIMH B obnactu pagnycom R0,
Mypo~1.65My),. CpaBHEHHE IMOJYYCHHBIX THHAMHYCCKUX
MacC ¥ THAPOCTATUYECKHX MacC, H3IMEPEHHBIX IO
U3IYYCHUIO TOPSYEro Taza TPYINI ©  CKOIUICHWUH,
MTO3BOJIIJIO C/AEIATh BBIBOJ O TOM, 4TO I 21 CKOIUICHHS
U TPYIII MacChl COMNIAacyloTcs B mpenenax 12%, a takxke
BBINOJHSACTCS COOTHOIEHHE, My 200~1.65My;.

2014  SAO RAS REPORT

DETERMINATION OF THE REAL
COMPOSITION OF THE COMPACT GALAXY
GROUP M 101

We fulfilled the photometry of the fields (archive data
of the Hubble Space Telescope) in the galaxies M 101,
NGC 5474, NGC5477, UGC9405 and HolV
constituting the group M 101 and in galaxies located at
a small angular distance from M 101 and having
similar radial velocities: M 51, M 63, KUG 1413+573,
UGC 8508, UGC 8215, NGC5238, NGC 5023,
IC 4182, DDO 167, DDO 169, DDO 181, DDO 183,
DDO 190. Distances to these galaxies were determined
by the TRGB method.

It was found that the group M 101 is located at a
distance of 6.8 Mpc and is a small compact group of
galaxies. Bright massive galaxies M 51 and M 63
locate substantially further (9.0 Mpc and 9.3 Mpc
respectively) then the group M 101, and do not belong
to it. Low-massive galaxies UGC 8508, UGC 8215,
NGC 5238, NGC 5023 and other ones visible in
vicinity of the group M 101 are nearer (3-4 Mpc), i.e.
they do not belong to the galaxies M 51, M 63 or the
group M 101.

Application of the virial theorem to 27 objects-
satellites of M 101 located at different distances from
the galaxy allowed us determining the increase of the
dynamic mass of M 101 with the increase of size of the
system of satellites. The maximum value of mass of
M 101 is 7.5-10"'Mo.

The dynamic mass of M 101 calculated on the basis of
four galaxies with measured distances NGC 5474,
NGC 5477, UGC9405 and HolV, is equal to
6.2:10"Mp. With this mass value the mass/luminosity
ratio is M/L=18.

Tikhonov N.A.

STRUCTURE OF CLUSTERS AND GROUPS
GALAXIES AND MEASUREMENT OF THEIR
MASSES

The cluster mass function is sensitive to
cosmological parameters. That is why there is a
problem of measuring precise their masses. The
comparison of masses of a sample of 29 groups and
clusters of galaxies (z<0.1) obtained by different
methods was fulfilled. The data of SDSS DR7 were
used to measure dynamical masses by dispersion of
radial velocities for virialized regions with radii Ryp
and R..
We developed a method for selecting a group or a
cluster and for determining the effective radius of a
system of galaxies by distribution of the integral
number of galaxies with the squared distance from the
cluster center (Fig.29). The method allowed us
estimating the masses My, (within the radius R.) which
are related with masses enclosed within the region of
the radius Ragy, Mogy~1.65My,. Comparison of the
obtained dynamical masses and hydrostatic masses
measured by emission of hot gas of the groups and
clusters allowed us concluding that for 21 clusters and
groups the masses agree within 12% and the relation
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Mx1200~1.65M1/2 is true.
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Puc. 29. Pacnpedenenue uucna eanakmuk om Keaopama paccmosnus om yeumpa cxkonienuss A2063. Cnaownas
B6EPMUKANbHAS JTUHUSL - PAOUYC Rogy, WMPUX-NYHKMUPHAS - pAOUYC, OSPAHUYUBAIOWUL SUPUATUZ08AHNYIO 001aACmb
ckonaenust (Ry) s0po (c)+eano (h), wumpuxosvie nunuu - paouycol sopa ckonienusi R u agpgpexmusnoiii paouyc Re.
CniowiHble TUHUU NOKA3bIBAIOM X00 PACHpeOeNeHUsl 2alaKmuK 8 Npedeidx 2di0 CKONJLeHusi (3elenvill yeem) u

pacnpeoenenust 2aNaKmuK, He 6X00AUUX 8 He20 (KPACHDLL).

Fig. 29. Distribution of the number of galaxies over the squared distance from the center of the cluster A2063. The
solid vertical line is the radius R,y, the dash-and-dot line is the radius (Ry) limiting the virialized region of the cluster
the core (c)+halo(h), the dashed lines are the radius of the cluster core R, and the effective radius R.. The solid lines
show the change of galaxy distribution within the cluster halo (the green color) and outside of it (the red color).

OnnHako OCTaJIbHbIC 8 CHUCTEM, B OCHOBHOM
pacIiooKeHHBIX B o0mactu cBepxckorureHus Hercules,
MOKa3bIBalOT HECOOTBETCTBHE MAacCC C OTKJIOHEHUSMU OT
cpemHero a0 2c. BeposrHee Bcero, 3TO CBSI3aHO C
HE3aBEPIICHHOCTHIO TPOLECCOB (POPMUPOBAHHS CHCTEM
TAIAKTUK MyTeM HWEePapXUYeCKOTo CIUSHUS B obnactu
6oraroro cBepxckoruieHus Hercules.

Konvinose A.U., Konvinosa @.I.

HABJIOAEHUS TAMMA-BCIIVIECKOB

[posenensr HaOmonenus (31.12.2013/01.01.2014) mons
«rémHoro» ramma-emiecka GRB 130528A, uzydaemoro
HMCIAHCKHUMHU, WHIUHUCKUMH u pPOCCUHCKUMU
acTpopusukamu. Bcembimka Oblia 3aperncTpupoBaHa B
HUK-guana3one, 4TO MO3BOJIUIIO OTOXKJIECTBUTH MCTOUYHHK
C TaJakTUKOM Ha  MPEANOJIOKUTEILHOM  KpPacHOM
cmemienun  z = 1.25. TloaydeHsl riyOOKHE CHUMKH
(BTA/SCORPIO) B dpunbrpe B, 1 m3mepen 6ieck oObekTa
—23.4%0.1. JTanHbBIE COBMECTHO ¢ HaOmoAeHUsIMH Ha 10.4-
M Tteneckone GTC wucCmoib30BaHbl A NOCTPOCHHUS
pacrpeneneHuss DJHEPrUM B CIEKTPE POIUTEIBCKOM

But other 8 systems located basically in the region of
the super cluster Hercules show disagreement of
masses with deviations up to 2o from the average.
Most probably, this is related with incompleteness of
the processes of formation of galaxy systems by
hierarchical merging in the region of the rich super
cluster Hercules.

Kopylov A.l., Kopylova F.G.

OBSERVATIONS OF GAMMA-RAY BURSTS

The field of the «dark» gamma-ray burst
GRB 130528A studied in collaboration with Spanish,
Indian and Russian astrophysicists was observed on
31.12.2013/01.01.2014. The burst was registered in the
IR range, which allowed us identifying the source with
a galaxy at the supposed red shift z = 1.25.

Deep BTA/SCORPIO images in the filter B were
obtained; the measured magnitude of the object is —
23.4+0.1. The data together with data from the 10.4-m
GTC telescope were used to build the energy
distribution in spectrum of the host galaxy and to
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TAIAKTHKH H ONpeneineHus e€ (QU3WIECKUX CBOWCTB.
[loxa3aHo, YTO NOIJIOIIEHHE ONTUYECKOTO WU3JIy4YECHHUS
raMma-BCIUIeCKa GRB 130528A ompeneseTcs
00JacTAMH, PACHOJOKCHHBIMH B  HEMOCPEICTBCHHOM
OIU30CTH OT 3Be3/bI-TipapoautenbHullpl. B MK-nuanazone
OBUT 3apeTUCTPUPOBAH yracawmuii o0bekT. Mojenb
HHTETPANbHOTO  CIEKTpa  POJUTENBCKOH  TaJaKTUKU
IoKasalia MPeHEeOPeKMMO MATYIO BEIIMYHMHY MOTJIOIICHUS.
OpHAKO 10 HAOIOICHHUSIM CAMOTO MOCICCBCUCHHUS OIICHKU
nornomenus nasanu Benmdunay A, = 0.9", 4To ykassiBaeT
Ha WCTOYHHUK TIOTJIONICHHS, CBSI3aHHBIM C oOjacTsamu,
KOTOPBIE OKPYKAIOT B3PBHIBAIOLIHICS OOBEKT.

Keone C., Kacmpo-Tupaodo A., bpemep M., Bunmepc [oc.M.,
Topocabens X., I'vzuii C., Ilanoeii C.B., Kenunex M., Canuec-
Panupec P., Coxonos U.B., Opexosa H.B., Mockeumun A.C. u
Jp. Astronomy & Astrophysics 569, id.A93 (2014).

B pexume OBICTPOTO pearupoBaHMs, WHUIIMHPOBAHHOTO
KocMudeckoit  muccumeit  Swift, Opuim  mpoBeneHbI
nabmonenust  (BTA,  Lleiicc-1000)  omTuueckoro
TpaH3ueHTa y-Bciuiecka GRB 140629A, uto mo3Bomumiio
TIEPBEIMH OTPEICITUTh KPAaCHOE CMEIICHUE POJUTEIECKOTO
00BexTa, z=2.275+0.003, mo aOGCOpOIMOHHBIM JIMHUSM
Allll, CIV, CII, Fell, Mgll, SilV. ®oromerpuueckuii
MOHHUTOPHHT 3a(UKCHPOBaNl OBICTpOE yracaHue oOBEKTa
Ha 1.3™ 3a 4 yaca B punsTpe V.

Mocxkeumun A.C., bypenun P., Ykneun P., Cokxonoe B.B.,
Canuec-Pamupes P., Topocabeno Joc., Kacmpo-Tupaodo A.,
Cokonosa T.H., Komaposa B.H. GCN Circular 16489 (2014),
GCN Circular 16499 (2014); GCN Circular 16518 (2014).
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determine its physical properties.

It was shown that absorption of optical emission of the
gamma-ray burst GRB 130528A is determined by
regions located in the direct vicinity of a progenitor
star. In the infrared range a fading object was
registered, which was invisible in optical.

The modeling of integral spectrum of the host galaxy
showed a negligible absorption.

However, according to observations of the afterglow
itself, the estimates gave the value A, = 0.9", which is
indicative of a source of absorption connected with
regions surrounding the exploding object.

Jeong S.; Castro-Tirado A.; Bremer M.; Winters J.M.;
Gorosabel J.; Guziy S.; Pandey S.B.; Jelinek M.; Sanchez-
Ramirez R.; Sokolov 1.V.; Orekhova N.V.; Moskvitin A.S.; et
al.. Astronomy & Astrophysics 569, id.A93 (2014).

Initiated by the space platform Swift the follow-up
observations of the optical transient of the gamma-ray
burst GRB 140629A allowed us obtaining the first
determining red shift of the host object,
z = 2.275%0.003, from the absorption lines Al 11I, C IV,
C Il, Fe 11, Mgll, Si IV, etc.

The photometric monitoring registered a fast fading of
the object by 1.3™ during 4 hours in the filter V.

Moskvitin A.S., Burenin R., Ulkein R., Sokolov V.V.,
Sanchez-Ramirez R., Gorosabel J., Castro-Tirado A.J.,
Sokolova T.N., Komarova V.N. GCN Circular 16489 (2014),
GCN Circular 16499 (2014); GCN Circular 16518 (2014).



