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BHET'AJIAKTUYECKAA
ACTPOHOMMUA

MHNOTEPAHHAS TEMHASI MATEPUSI?

Ha ocnoBe BbIOOpKH 11 THICSY rajakTHK C JIy4eBBIMU
CKOpPOCTSIMHU V16 <3500 xm/c paccMOTpEHbI
0COOCHHOCTH pacHpesesieHusl CBETIOi (3BE3HOM) U

TeMHOU MaTepuu B cdepe paanycoM ~50 Mnk Bokpyr

Hac. CpenHsisi IUIOTHOCTH MaTepUM B 3TOM oOBEME,

Qo = 0.08+0.02 oka3pIBacTCs CYNIECTBEHHO MEHBIIE

rI00anbHON KOCMHYECKON IJIOTHOCTH

Qb= 0.28+0.03. TlpeanoxkeHo TpH BO3MOKHBIX

00BSICHEHHS STOTO TIapaIoKca:

e TIpynmbl M CKOMJIEHHS OKPYXEHBI TEMHBIMU
opeollaMM, HUX OCHOBHAas Macca HaxOAMTCS 3a
npejenaMy BUPHAIbHOTO paanyca;

e Mecrublii OObeM He SBISIETCS PENpe3aHTHUBHBIM,
Oyayud pacloJIO)KeHHBIM BHYTPH T'HTaHTCKOTO
BOIJa;

e OCHOBHAas JI0JIl MaTE€PHUU BO BCEJICHHOH HE CBS3aHA
CO CKOIUIGHHSIMH U TpyIIaMH, a pacHpejaesicHa
MEKy HIMH B BUJIE€ MACCUBHBIX TEMHBIX CT'yCTKOB.

IlpuBeneH psa aprymMeHTOB B I0JIb3Y MOCIEIHETO
npennoyioxkeHus. K JABYM H3BECTHBIM HECTHIKOBKaM
KOCMOJIOTHYECKHX MoJelell ¢ HaOIromaTeTbHBIMI
JaHHBIMH: TpOOJieMe TIOTEPSIHHBIX CITyTHHUKOB Y
HOPMaJBHBIX TaJlaKTUK M TIPOoOJeMe IOTepPSHHBIX
0apHOHOB, OYEBHIHO, NPUOABISAETCA e€me OIHa -
npobieMa NoTepSHHONH TEMHOW MaTEePHH.

U.J1. Kapauenuyes. Acmpogus. 6io1n., 67, 129 (2012).

IMOJIAPHBIE CTPYKTYPhbI B
OKOJIOAAEPHBIX OBJIACTSAX 'AJTAKTHUK.

[lo maHHEIM JHTEpaTypHl U pe3yabTaTaM HAOIIOICHUN
(BTA/SCORPIO) cocraBnen cnucok u3 47 rajakTuk,
BO BHYTPEHHHX OOJAacTAX KOTOPBIX OOHApY>KEHBI
NOJSIpHBIE (MM CHWJIBHO HAaKIOHEHHBIE K OCHOBHOI
rajJakTHYeCKON IIOCKOCTH) AMCKU M Kojbla. CrHcox
BKJIFOYAET raJlIaKTHKU BCeX MOP(GOJIOTMYECKUX THUIIOB -
ot E go Irr. Paccmorpena craTucTHMka mapameTpoB
MOJIPHBIX CTPYKTYpP, H3BECTHBIX W3 HAOIFOCHU.
[Nonapnsroniee OOJNBIIMHCTBO BHYTPEHHUX IMOJSIPHBIX
CTPYKTYp MMEIOT paguyc MeHee 1.5 kmk. Bo3moxHo,
YTO 3TO OrpPaHMYECHHE CBSI3aHO CO CcTabwIM3yomen
ponbto Oammxa. Kak npaBuio, camble BHYTpPEHHHE
00JTacTH pPacroyIOKEHB B IOJISIPHOM IUIOCKOCTH, C
POCTOM pPacCTOSHUS OT SApa 3TH CTPYKTYPHI 9acTo
M3rubaroTcst - OpOUTHI MPUOIIKAIOTCS K IIOCKOCTH
TaJaKTUKH. BHYTpeHHHE  TONSIpHBIE  CTPYKTYPHI
OJIMHAKOBO YacTO BCTPEYAIOTCA KaK B TaJIAKTHKaX C
nmepeMbldkamMH, Tak ©u 0e3 Hux. Ecnm ramaktuka
oOmagaer 6apoM (WM TPEXOCHBIM OalKEM), TO 3TO
NPUBOAMT K CTAOMJIM3AIMHU MOJISIPHOTO JHUCKA TakK, YTO
€ro O0Ch BpaIllCHHSA, KaK IPABHIO, COBMANACT C
Goutb1IoN ockro Oapa (puc. 21).
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EXTRAGALACTIC
ASTRONOMY

LOST DARK MATTER?

On the basis of a sample of 11 thousand galaxies
with radial velocities ViG<3500 km/s the features
of distribution of bright (stellar) and dark matter
were examined in a sphere of radius ~50 Mpc
around us. In this volume the average matter density
Qpnjoc = 0.08+0.02 turns out to be much less than the
global space density Qy, 510 = 0.28+0.03.
Three possible explanations of this paradox were
suggested:
e groups and clusters are surrounded by dark halos,
their main mass is outside the virial radius;
e the Local Volume of the Universe is not
representative as it is inside a huge void;

e the main part of matter in the Universe is not
related to clusters and groups, but it is distributed
between them in the form of massive dark
clumps.

A number of arguments was adduced in favor of the
latter suggestion. Two known mismatches of
cosmological models with observational data — the
problem of lost satellites of normal galaxies and the
problem of lost baryons — were supplemented by
another one — the problem of lost dark matter.

L.D. Karachentsev. Astrophys. Bull, 67, 123 (2012).

POLAR STRUCTURES IN NEAR-NUCLEAR
REGIONS OF GALAXIES

Results of BTA/SCORPIO observations and
literature data were used to compile a list of 47
galaxies with polar (or strongly inclined to the main
galactic axis) disks and rings detected in their inner
regions. The list includes galaxies of all
morphological types — from E to Irr.

The statistics of parameters of polar structures
known from observations was considered. Radius of
the overwhelming majority of inner polar structures
is less than 1.5 kpc. This limitation is possibly
connected to the stabilizing role of the bulge.

As a rule, the innermost regions are polar, while
with increases of distance from nucleus these
structures are often warping - orbits approach to the
galaxy plane.

Inner polar structures are found equally often both in
barred galaxies and in galaxies without bar.

At the same time, if a galaxy has a bar (or a triaxial
bulge), this leads to stabilization of a polar disk so
that, as a rule, its rotation axis coincides with the
major axis of bar (Fig. 21).
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Puc. 21. Cnesa — pacnpeoenenue eHympenHux nojspuwlx cmpykmyp no pasmepam. Cepuim ygemom noxasamvl
6Ce 2anaKmuKy, WmMpUXo8Kol - MOIbKo ¢ bapamu u mpexocHvimu 6andxcamu. Cnpasa — pacnpedenenue no yeny
MedHCOY DONLULOT 0CbIO ROJISIPHO20 OUCKA U Oapa (MpexocHo2o 6andxca).

Fig. 21. Left — size distribution of inner polar structures. All galaxies are shown by gray color, those with bars
and triaxial bulges are shown by hatching. Left — distribution over the angle between the major axis of polar disk

and the bar (of the triaxial bulge).

ITpumepno B 70% paccCMOTPEHHBIX TaJIAKTUK 3aMETHBI
T€ WIH UHBIE CIEAbl HEJABHETO B3aMMOJACHCTBHSA:
ra3soBble MM 3BE3AHBIC MPUIUBHBIE CTPYKTYPHI,
IIPOTUBOBPALIAIOIIUECS KOMIIOHEHTHI U T.11.

OTO yKa3blBa€T Ha MpPSIMYIO CBSI3b  BHEIIHETO
OKPY>)KEHUs] C HaJlM4MeM BHYTPEHHEH TOISIPHON
CTPYKTYpbl. Bo03MOXHO, 4YTOo mOCIE€ HEKOTOPOro
BPEMEHH TIOCTE€ B3aUMOJCHCTBUS C KapJIMKOBBIM
KOMIIaHBOHOM TIPHUCYTCTBHE MaTe€pUH Ha MOJSAPHBIX
opOuTax BO BHYTPEHHEH 00JIaCTH TaJaKTUKH MOXET
OKa3aTbCid EIMHCTBEHHBIM CBHJIETEIBCTBOM TAaKOIO
COOBITHSL.

A.B. Moucees. Acmpogus. 61o1n., 67, 154 (2012).

TYPBYJIEHTHBIE IBUKEHUS I'A3A
B KAPJIMKOBBIX T'AJTAKTHKAX

ITocTpoeHbl  KapThl — paclpenelieHHs SPKOCTH U
JUCTIEpPCUU CKOpOCTel () B SMUCCHOHHOM JmanKn Hao
ISt 8 OM3KHUX KapJIMKOBBIX TaJIaKTUK

(BTA/SCOPRIO/IFP). marpaMMmsl «ITOBEPXHOCTHAs
SPKOCTh-Uciepcust ckopocteir» (I-6) u aBymepHBIe
KapThl JUCIEPCHH JYYEBBIX CKOPOCTEH ITO3BOJIMIH
BEISIBUTH pan o0Immx 3aKOHOMEPHOCTEH,
YKa3bpIBAIONINX HA CBSA3b BEIMYMHBI XAOTHYCCKHX
IOBIDKCHHA  Ta3a ¢ MpOLeccaMd  TEKYIIEro
3Be3nooOpazoBanusa (Otaer CAO PAH 2011, c. 44).
Tak, B matu ramakrukax (DDO 53, DDO 125,
UGC 6456, UGC 8508, UGCA 92) BbieneHbl
pacmmmpsitoriiecs:  000JOYKHM  HMOHU30BAaHHOTO — Tasa
muameTpoM A0 350 pc, uMeronme KHHEMaTHYeCKHMd
Bo3pact 1-3 Myr. B Toxe Bpems, Mmozmens, paHee
MIpeayoKeHHas i1 OOBSCHEHUS BUA JAUarpaMMsbl -
OTJIENIHBIX KOMILICKCOB 3Be31000pa3oBaHus, TpeOyeT
CYIIECTBEHHOI'O JIOTIOJIHCHHUS B CIydae KapiIHKOBBIX

About 70% of considered galaxies show some or
other traces of recent interaction: gaseous or stellar
tidal structures, counter rotating components, etc.

This indicates a direct connection between external
environment and presence of an inner polar
structure.

It is possible that after a lapse of time after
interaction with a dwarf companion the presence of
matter at polar orbits in the inner galaxy region may
be the only evidence of such an event.

A.V. Moiseev. Astrophys. Bull., 67, 147 (2012).

TURBULENT MOTIONS OF GAS
IN DWARF GALAXIES

The maps of distribution of brightness and velocity
dispersion (o) in the Ho emission line were
constructed for 8 nearby dwarf galaxies
(BTA/SCORPIO/IFP). The diagrams «surface
brightness — velocity dispersion» (I-6) and 2D maps
of radial velocity dispersion allowed us revealing a
number of general regularities indicating a relation
between chaotic motions of gas and processes of
current star forming (SAO Report 2011, p.44).

So, in five galaxies (DDO 53, DDO 125, UGC 6456,
UGC 8508, UGCA 92) the expanding envelopes of
ionized gas of diameter up to 350 pc with the
kinematic age 1-3 Myr were selected.

At the same time, the model which was suggested
previously for explanation of shape of the I-o
diagram of separate star forming complexes needs a
considerable supplement in the case of dwarf
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ramakTik. OTMETHM, YTO OCHOBHAs YacTh OOJIACTEH ¢ galaxies. Note that the main part of regions with
BBICOKOW JIUCIEPCHEH CKOPOCTEH CBsi3aHa HE C high velocity dispersion is related not to specific
KOHKPETHBIMH ~ PacUIMPSIIOLIMMHUCS  000JIOYKaMH, a expanding envelopes, but they belong to a low-
NpUHAIISKUT IUuPPy3HOMY (GOHY HHU3KOH SPKOCTH, brightness diffuse background surrounding the star
OKpYKalolIeMy KOMIUIEKCHI 3B€3/1000pa30BaHusl. forming complexes.

O1oT (OH OOBIACHSAETCS HAIMYMEM Y THTaHTCKUX This background is explained by presence of coronas
obnacreii HII kopoH BO3MYIIEHHOTO Ta3a HHU3KOH of low-density disturbed gas with high turbulent
TUIOTHOCTH C BBICOKAMH TYpOyJICHTHBIMHA CKOPOCTSMHU. velocities in huge HII regions.

Huarpammser [-6 MoryT OBITH TOJE3HBI IS MTOWCKA B The [-c diagrams can be useful in the search for
OMM3KHX TaJaKTHKAaX OCTAaTKOB CBEPXHOBBIX HIIN supernovae remnants or other compact expanding
JIPYTUX KOMIAKTHBIX PACIINPSIOIINXCS 000TI09eK. envelopes in nearby galaxies.
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Puc. 22. Pesyromamor nadnwooenuti UGC 8508 (PTA/SCORPIO). Bepxnuii psid — HAOMOOEHUsT 6 pedcume
cxanupyroujeco U®II. Cnesa - kapma oucnepcuu cKopocmetl UOHU308aHHO20 2a3d. OmMeueHa pacuupsiowascs
obonouxa (#1) u kasepna 6 pacnpedeneHuu HeUMpAIbLHO20 8000POOA, NOKA3AHBL KOHMYPbLL U306paxcenus 6 Ho. B
yenmpe - Ouacpamma I-0. Kpacnas copuzonmanvnas aunus ommeuaem Cpeowion Geauduny OUcnepcuu
ckopocmeil. Cnpaea nokasana 1oKanusayus oobracmetl, 6bl0€ICHHbIX PA3HbIM Y8emom Ha ouazpamme. Huowcnui
PpA0 — yeemuoe Komnozumuoe uzoopasicenue earakmuxu (SDSS DRS), cmpenouxoii ommeuen kanoudam 6 LBV
J133049.80+545419.2. Cnpasa — cnexmp (SCORPIO/LS) xanouoama, uapucogaumviii 6 08YX 6apUaHmax
wikabl unmencusHocmu. OmmeueHvl OCHOGHbLE IMUCCUOHHBLE TUHUU.

Fig. 22 Results of BTA/SCORPIO observations of UGC 8508. The upper row — observations in the scanning IFP
mode. Left — the map of velocity dispersion of ionized gas. The expanding envelope (#1) and a cavern in
distribution of neutral hydrogen are marked, the Ho. image edges are shown. At the center — the I-o diagram. The
red horizontal line marks the average value of velocity dispersion. The localization of regions marked out by
different colors in the diagram is shown at the right. The lower row — the SDSS DRS color composite image of
the galaxy. A candidate to LBV J133049.80+545419.2 is marked by the arrow. Right — the SCORPIO/LS
spectrum of the candidate drawn in two variants of intensity scale. The main emission lines are marked.
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Xopomiel WUIIOCTpalMed yCIEUHOro NPUMEHEHHUS
MeToAuku saBiseTca oOHapyxeHue B UGC 8508
HUHTEPECHOro o0beKkTa (puc. 22), B KOTOPOM BBICOKas
Ha-cBetumocts COIPOBOXKAETCS BBICOKOI
aucnepcueit ckopocteil. B cnekrpe (BTA/SCORPIO)
o0beKkTa BHIHBI Kak SPKUE JHUHUU OalbMEpPOBCKON
cepun ¢ mmpokumu (o  FWHM=2000 xm/c)
KpbUIbsAMH, Tak 3MuccuoHHble nuHNM Hel, Hell u Fell.
Hambonee BepositHO, dro stor 00BeKT (SDSS
J133049.80+545419.2) saBnsercs sApkoi romyOoi
nepemerHoit (LBV).

A.B. Moucees, T.A. Jlosunckas. MNRAS, 423, 1831 (2012).

IPUPOJA BHYTPEHHUX CTPYKTYP
B CTPYE U3 HL TAU (HH 151)

HUcteuenne tuma XepoOura-Apo, CBI3aHHOE C MOJIOIBIM
3Be3MHBIM o0bekToM HL Tau, m3ydaercss moctaToqHO
JaBHO, HO JO CHX IIOp €ro NpHpoja HE sCHa
MOJTHOCTHIO. VIcTeueHne HauMHAeTCs C OTHOCUTEIBHO
cnaboit u y3koit crpyn u3 HL Tau, HO Ha paccTossHUM
okoJ10 20" 0T 3Be3/bl OHO PE3KO MEHSET HalpaBJIEeHUE
Ha 14° 1 cTaHOBUTCS rOpas3zio sApue, 37eCh BBIABIACTCS
CIIOKHAsl y3JloBaTass CTPYKTypa. Takue CTPYKTYpBI
TUTIUYHBL U1 XepOura-Apo UCTCUCHHH, U3yUCHHE UX
NpUPOABl  BAXKHO JUIi  TNOHHMAaHHUA  IIPOIECCOB
(hopMHPOBaHUS UCTEUECHUN M3 MOJIOABIX 3BE3I.

2012  SAO RAS REPORT

Detection of an interesting object in UGC 8508 (Fig.
22) in which high Ho luminosity is accompanied by
high velocity dispersion is a good illustration of a
successful application of the method.

Both bright lines of the Balmer series with wide (up
to FWHM=2000 km/s) wings and the Hel, Hell and
Fell emission lines are seen in the BTA/SCORPIO
spectrum of the object.

Most probably, this object (SDSS
J133049.80+545419.2) is a luminous blue variable
(LBV).

A.V.Moiseev, T.A. Lozinskaya. MNRAS, 423, 1831 (2012).

ORIGIN OF THE INTERNAL STRUCTURES
IN HL TAURI JET (HH 151)

The HH flow associated with young stellar object
HL Tau has an exciting history and even until now
the origin of some its features is not clear yet. Flow
starts as the relatively faint and narrow jet from HL
Tau but at distance of about 20" from the star it
abruptly changes direction by about 14° and
becomes much brighter and appears complex knotty
morphology. Knotty structures of Herbig-Haro jets
are common phenomena and knowing the origin of
such structures is essential for understanding the
processes of jet formation.

200 kms™'

20 arcsec

d

HL Tau

Puc. 23. Hzobpascenue 6 Ho-omuccuu (BTA/IFP) oocema uz HL Tau. Cmpenkamu noxasanvl Hanpaeienue u

senuuuna coocmeennvlx 0gudcenuti czycmrkos A, B, C,

D u E, coomeemcmsyrowue svicoxum (a) u nuskum (b)

ayuesvim ckopocmsam, -150 km/c u -50 km/c, coomsemcmeenno. ILllxana yxazana cmpenxoi 6 @epxmeil uacmu
1e6020 uzobpadicenus. IIpamoy2onbHUKAMU NOKA3AHbL YYACMKU U300DAdCEHUl, UCTONb308AGUIUECS OISl KPOCC-
KOppensiyuy Mesicoy uzoopadceHusmu, NOIY4YeHHbIMU 8 PA3HbIe SNOXU.

Fig. 23. The Ha-emission image (BTA/IFP) of the HL Tau jet. Proper motions of the A, B, C, D, and E knots of

HL Tau jet, corresponding to high a) and low b) radial

velocities, are shown by vectors plotted in the images in

the radial velocities —150 km/s and —50 km/s, respectively. The scale of the vectors is indicated by the arrow at
the top of the left panel. Rectangles show the areas used for the cross correlation between two epoch images.
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PacpocTpaHeHbl B2 OCHOBHBIX TECOPETHIECKUX
OOBSICHEHUS:  pa3Nu4yHble  HecTaWIBHOCTH B

CTaI[MOHAPHOM HCTEYEHUH M SIH30UYECKUE BHIOPOCH
MaTepuH.

[eperie HaOmoxaenus (bTA/IFP) BbisiBUIN CIOKHYIO
knHeMatuky B uctedeHnn oT HL Tau (Movsessian et
al., 2007, A&A, 470, 605). B ctpye HabmromatoTcs
KOMIIAKTHBIE CTYCTKH C BBICOKOH JIy4e€BOW CKOPOCTBIO
(-150 xm/c) u myrooOpa3Hble CTPYKTYPHI BIIEPEIN HIUX,
y KOTOPBIX CPaBHHUTEIIFHO HH3Kas JIy4eBasi CKOPOCTh
(-50 km/c). Jnsg w3ydeHHs NPHUPOIBI STHX CTPYKTYp
BaXXHO M3MEpPEHHE HE TONbKO JIy4eBBIX, HO U
TaHTe€HIMAJIbHBIX CKOPOCTEH, IOCPEACTBOM U3MEPEHUS
COOCTBEHHBIX JBIDKEHHH JTUX O0O0BEKTOB. g HX
oTIpeneNieHus] HWCHOJib30BaHBl HaOmonmeHms 2001 u
2007rr.

CaMbIM MHTEPECHBIM pE3yIbTAaTOM 3THX HU3MEPEHHUH
SBJISICTCA TO, YTO TAHT€HIMAJIBHBIE CKOPOCTH CTPYKTYP
C pPa3HBIMHM JYYEBBIMH CKOPOCTSIMH OJMHAKOBBI U
COCTaBJIAIOT OKOJIO 160 KM/C, YTO CBUIETEIBCTBYET O
TOM, 4YTO CTpyKTypel B ucredenun or HL Tau
00pa3yroTcs U3-3a SMU30ANIECKUX BEIOPOCOB MaTepuu
(puc. 23). B aToM ciaydae MBI BUIUM CBEUCHHE CT'YCTKa
BBICOKOCKOPOCTHOTO Ta3za M AyrooOpasHOW ynapHOI
BOJNHBI Tiepex HUM. I[lOBBIIIEHHE OTHOCHTEIHHOMN
SPKOCTH  JIyrOOOpasHbIX CTPYKTYp MOXET OBITh
CBSI3aHO C PE3KUM HM3MEHEHHEM (DU3UUYECKHX YCIIOBHI
B OKOJIO3BE3JHOHM cpele, a Takke B3aUMOJICHCTBHEM
BbIOpOCa ¢ 00KOBBIM BeTpoM OT XZ Tau.

T.A. Mosceccan, T.IO. Mazaxan (Apmenus), A.B. Moucees.
A&A, 541, A16 (2012).

CTPYKTYPbI HU3KOM IIJIOTHOCTHU B
MECTHOM BCEJIEHHOM

PaccmoTpeHsl 0COOEGHHOCTH paclpeieieHust ONHU3KHX
TaJlakTUK B 00nacTsax HU3KoH miuotHocTH. Cpeau 7596
rajakTUK C JIyueBbIMH cKopocTsiMH Vg < 3500 km/c n
a0COJTFOTHBIMU BEJIMYUHAMU Mg<-18.4™ Ha
rajakTuueckux muportax |[b>15° wumeercs 3168
rajgakTuk nons (42%), He BXOAAIIMX B Mapbl, TPYIIIHI
U CKOIUICHWsT MecTHOW BceleHHOH. B 3Tol BRIOOpKE
METOJIOM NEPKOJSIUUM C paauycoM ro=2.8 Mk
BEIZIENIeHO 226 nud@y3HBIX arioMepaToB C YHCIOM
wieHoB n>4. OOcyxkpaercs CTPYKTypa BOCHMH
Hanbollee HaceJIeHHBIX (n>25) 0OBEKTOB Cpelu HUX.
OTH  HEBUPHMAIM30BAaHHBIE  arjJioMepaTbl  HMEIOT
XapakTepHYI0  JUCIEPCHIO  JIy4eBBIX  CKOPOCTEH
~170 xm/c, muHEHHBIH pa3Mep ~6 MIK, HHTerpaIbHYIO
K-cBetumocts ~3x10'" Lo n hopmansHoe oTHOMmEHHE
BUPHAIBHON Macchl K cBeTHMOCTH ~700 Mg/Le.
CpenHuil KOHTPACT IUIOTHOCTH y PacCMaTPUBAEMBIX
arperaToB COCTaBIISIET BCErO ~5, a BpeMs IIepecedeHust
~30-40 MUIIMAPIOB JIET.

H./1. Kapauenues, B.E. Kapauenyesa, O.B. Menvhux,
A.A Dnvwue (Vrpauna), J.H. Makapos. Acmpogus. 6ionn.,
67, 367 (2012).

HCCJEIOBAHUSA KAPJIMKOBOM
COEPOUIAJIBHOMN F'AJTAKTUKHA KKR 25

IIpoBenensr cmekTpanbHBIE W (OTOMETpHUYECKHE
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Basically, there are two theoretical approaches:
different types of instabilities in stationary flow, and
episodic ejection of the matter.

The first observations of HL Tau jet (BTA|IFP)
revealed the complex kinematical structure
(Movsessian et al., A&A, 470, 605) in the jet. In the
flow detected compact knots with high (-150 km/s)
and bow shape structures in front of those, with low
radial velocities (-50 km/s). To study the origin of
those structures it is important to have not only
radial velocities but tangential velocities also, by the
use of proper motion. We use two epoch 2001 and
2007 observations to measure proper motions of the
structures.

The most interesting result is that the structural
components with low and high radial velocity both
have very similar values of tangential velocity nearly
160 km/s. This result witnesses to the formation of
high and low velocity structures in the HL Tau jet
formed by episodic ejection of the matter (Fig. 23).
In this case we observe emission of high velocity
clump of gas and bow shape supersonic wave in
front of it. Increase of relative surface brightness of
bow-shocks could be the result of abrupt change of
the physical conditions of the ambient medium as
well as the interaction of a highly collimated flow
and the side wind from XZ Tau.

T.A. Movsessian, T.Yu. Magakyan
A.V. Moiseev. A&A, 541, A16 (2012).

(Armenia)

LOW-DENSITY STRUCTURES IN THE
LOCAL UNIVERSE

The features of distribution of nearby galaxies in the
low-density regions were considered. Among 7596
galaxies with radial velocities Vi <3500 km/s and
absolute stellar magnitudes Mg<-18.4™ at the
galactic latitudes |b[>15° there are 3168 field
galaxies (42%) which are not members of pairs,
groups and clusters of the Local Universe. 226
diffuse agglomerates with the number of members
n>4 were selected in this sample by the percolation
method with a radius of ry = 2.8 Mpc. The structure
of 8 most populated (n>25) objects among them is
discussed. These non-virialized agglomerates have
the typical dispersion of radial velocities ~170 km/s,
linear size ~6 Mpc, integral K-luminosity ~3x10''Lq,
and  formal virial-mass-to-luminosity ~ ratio
~700 Mg/Le.

The average contrast of density in the aggregates
under consideration is only ~5, and the crossing time
is ~30-40 billion years.

L.D. Karachentsev, V.E. Karachentseva, O.V. Melnik,
A.A. Elyiv (Ukraine), D.I. Makarov. Astrophys. Bull., 67,
353 (2012).

STUDY OF THE DWARF SPHEROIDAL
GALAXY KKR 25

Spectral and photometric study of the unique dwarf
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HCCIIEIOBaHUsl YHUKAJIBbHOM KapJIMKOBOM TIajlaKTUKU
KKR 25. Cyas mo HamuMm H3MEpeHHsSM, OCHOBHOE
3Be371000pa3zoBaHye B Hell MIPOUCXOTUIIO
12.6-14 mapn. net Ha3ax. OTH 3Be3/(bl UMEIOT HU3KYIO
METaJUIMIHOCTh, B cpenneM [Fe/H] ot -1 10 -1.6 dex. B
9TOT mepuoj Obuto obOpazoBano ~60% Bcell Macchl
3B€31 B TajakTHKe. Mopaenu MoKasaJlu Takke
MIPUCYTCTBUE B TaJaKTHKE 3BE3]] CPEOHETO BO3pacTta
Mexny | m 4 mupa. mer. OmgHako IUIs 3BE3I ATOTO
BO3pacTa HE OOHApYXEHO IIPU3HAKOB 3aMETHOTO
oborameHnsl MeTaJUlaMH TI0 CpaBHEHHIO C Ooiee
crapeivu. [To ciektpam KKR 25 (BTA/SCORPIO/LS)
W3MEpeHa ee JydeBas CKopocTb V,=-79kmM/c u
obmnue xucnopona 12+log(O/H) =7.60+0.07, a
TaKXe OTKPHITA IJIaHEeTapHasi TYMaHHOCTb. JTO NepBas
IUTaHeTapHas  TYMaHHOCTb, oOHapyXeHHas B
KapJIMKOBOH chepouIaIbHOM TalakTHKE 3a MpeeaMu
MecrtHol I'pynnsl.

Ouenb m3onupoBanHas ranaktuka KKR 25 asnsercs
YHHUKAJIBHOH €I ¥ TIOTOMY, YTO IPHHAAJICKHUT K THUILY
ceponmanbHBIX KapiIuKoB, I'/le He OOHApYKEH a3 WIn
npojospKaromieecs: obpazoBanue 3Be3n. Cumraerc,
9YTO OOBEKTHl TAKOTO THHAa (OPMUPYIOTCS B TECHOM
OKpYXCHHM, TJe BIWSIHHE ONM3KHX  coceler
3acTaB/IgeT KapJIUKU TepATh ras, a, CJIef0BaTelIbHO, U
Marepual Uil TEeKYIIEro  3Be37000pa3oBaHMs.
CymectBoBaHue Takux o0bekToB, kKak KKR 25,
NIOATBEPAKAAET TAK  HA3bIBAEMBIA  «IIEPBUYHBLII»
CHEHApWil, TAe  KapiukoBble  cheponaaibHbIe
rajJakTUKd (QOPMHUPYIOTCS B MaJlblX TEMHBIX TIajlo
(MeHbIIe 2'108M0) JI0 BMIOXM PEHOHU3alWu, U HX
SBOJNIOLMS  HIPOUCXOAWT  Oyarojapsi — Iporueccam
OXJTAXKICHUS 1 00paTHOM CBSI3U B paHHEH BceneHHO.
JA.HU. Maxapos, JI.H. Maxkapoesa, M.E. Hlapuna,
P.U. Yxneun, A. Tuxonos (CII6I'Y), I1. I'vmaxypma (CLLIA),
D. Kupbu (CIA), H. Tepexosa (AU MI'Y). MNRAS,
425, 709 (2012).

OTKPBITHE TPUIIVIETA KAPJINKOBbIX
T'AJJAKTHUK C 9KCTPEMAJIBHO BBICOKNM
COJEP)KAHUEM HEUTPAJILHOI'O
BOJOPOJA

IIpu cucteMaTHYeCKOM HM3y4YEHUH TITyOOKOIl BHIOOPKH
TajlakTHK,  [pUHAUIeKANMX  ONHM3KOMY  BOHAY
Lynx-Cancer, mo nabmogeausm (GMRT, Unnusa) B
muann HI 21 cm B ero meHTpanbHOM dYacTH Ha
paccTossHMM OT Hac 16 MNK OTKpHIT HEOOBIYHBIN

TPUILICT KapJINKOBBIX TaJITAKTHK HU3KOH
noBepxHOCTHON  sipkoct  (SDSS  J0723+3621,
JO723+3622 wu J0723+3624) ¢  aOCONOTHBIMHU

BenuuuHaMu Mg -14.2™, -11.9™ 1 -9.7™ u oTHOIIEHHEM
Macchl Bojopona k ceetumoctn M(HI)/Lg ~3, ~10 u
~25 (B COJIHEUHBIX EAWHUIAX), COOTBETCTBEHHO.
[locnennue nBa 3HAYEHHS OTHOCATCS K Hamboiee
BBICOKMM M3 H3BeCTHBIX. C yueToM roiyObIX LBETOB
rajakTUK Ha N300paKEHUAX C10yHOBCKOTO
mudpoBoro 0030pa, oOIEHWBaeMas MaccoBas OIS
BUIMMBIX 3B€3]] B HUX COCTaBJISAET JIOJHM MPOLEHTA.
IlokazaHo, 4YTO Takue  HEOOBIUYHBIE  OOBEKTHI
OKa3bIBAIOTCS 3a NpenesiaMu OOHapyXeHUs! OOJbIINX
0030pOB  KpacHBIX CMELIEHHWI B 00JacTsAX BHE
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galaxy KKR 25 was carried out. Judging from our
measurements, the basic star forming in it occurred
12.6-14 billion years ago. Metallicity of these stars
is low, from -1 to -1.6 dex on the average [Fe/H].
~60% of the total mass of stars in the galaxy were
formed at that period.

The models showed also that in the galaxy there are
stars of average age between 1 and 4 billion years.
However, no signs of noticeable metal enrichment
were detected for stars of this age in comparison
with older ones. BTA/SCORPIO/LS spectra of
KKR 25 allowed us measuring its radial velocity
Vi, =-79 km/s and oxygen abundance
12+log(O/H) = 7.60 + 0.07. Besides, a planctary
nebula was also discovered in KKR 25. This is the
first planetary nebula detected in the dwarf
spheroidal galaxy beyond the Local Group.

Being very isolated, the galaxy KKR 25 is unique
also by the fact that it belongs to the type of
spheroidal galaxies in which no gas was detected
and there is no current star forming. It is believed
that objects of such a type are formed in close
environment where the influence of nearby
neighbors makes the dwarfs loose gas and,
consequently, matter for current star forming.
Existence of such objects as KKR 25 confirms the so
called «primary» scenario in which dwarf spheroidal
galaxies are formed in small dark halos (of less than
2-10°Mp) before the reionization epoch, and their
evolution goes on due to the cooling processes and
feedback in the early Universe.

D.I. Makarov. L.N. Makarova, M.E. Sharina,
R.I. Uklein, A. Tikhonov (SPSU), P. Guhathakurta (USA),
E. Kirby (USA), N. Terekhova (SAI MSU), MNRAS, 425,
709 (2012).

DISCOVERY OF A TRIPLET OF DWARF
GALAXIES WITH EXTREMELY HIGH
CONTENT OF NEUTRAL HYDROGEN

The systematic study of a deep sample of galaxies
belonging to the nearby Lynx-Cancer void by
GMRT (India) observations in the HI 21-cm line
resulted in the discovery of an unusual triplet of
dwarf galaxies of low surface brightness in the
central region of the void at a distance of 16 Mpc
from us. The triplet members SDSS J0723+3621,
J0723+3622 and J0723+3624 have the absolute
stellar magnitude Mg -14.2™, -11.9" and -9.7™ and
hydrogen-mass-to-luminosity ratio M(HI)/Lg ~3,
~10 and ~25 (in solar units), respectively.

The latter two values are among the highest ones of
known. Accounting for blue colors of galaxies in the
Sloan Digital Sky Survey, the estimated mass part of
visible stars in them constitutes portions of a
percent.

It was shown that such unusual objects are beyond
the detection limits of large surveys of red shifts in
regions outside the Local Volume and that they can
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Mectaoro O06beMa W MOTYT TIPEACTAaBISATH COOOH
HEU3BECTHYIO IOIYJIALNIO FAIAKTUK B BOUIAX.
L. Yeneanyp (Mnous), C.A. llycmunsHux.

KATAJIOT I'PYIIII KAPJIMKOBBIX
I'AJIAKTHUK

CocrasineH CIIHCOK TpymI, COCTOSIIINX
HCKITIOUYNTEIBHO U3 KapINKOBBIX TAJIAKTHK. B BEIOOpPKY
orobpano 126 00BEKTOB, MPEUMYIICCTBEHHO Tap
ramaktik. Camas HaceJeHHAas TPYIIa CONEPKHUT 6
KapJIMKOBBIX TAJAKTHK.

BoJbIIMHCTBO paccMaTpUBaeMbIX CUCTEM HaXOMASATCS B
obnactsx TTOHM>KEHHOU TUIOTHOCTH u
9BOJIIOLMOHHUPYIOT 0€3 BJIUSHUS MacCUBHBIX I'aJIaKTHK.
I'pynnbr  xapakrepusytorcst pasmepamu 30 KOk u
mucnepcueit  ckopocreit 11 km/c. OHM  cXoxH ¢
acconManusIMH KapiWKOBBIX TaJakTHK, HO OoJee
KOMITaKTHBL. B 1menoMm, Tpynmbl H acconuanuy
(hopMHpPYIOT HENPEPHIBHYIO TOCIEI0BATEIbHOCTD. Kak
M aCCOIMAINH, TPYNIBl NUMEIOT BBICOKHE OTHOIICHHUS
«Macca-CBETUMOCTb»,  YTO  CBHJICTENBCTBYET O
NPUCYTCTBHMHM B HUX OOJIBIIOTO KOJMYECTBA TEMHOM
MaTepuu.

J.U. Maxapos, P.H. Ykneun. Acmpoghus. oronn., 67, 141,
(2012).

OTKPBITHE CH-3BE3/Ibl B ITAPOBOM
CKOILVIEHNHA

OtkpeiTa yriaeponHas 3se3na CH-tuma BOMM3M meHTpa
HU3KOMETAJNIMYHOTO 1apoOBOTO CKOIUIEHHUS
NGC 6426. Bcero Takux 3Be3l B IIapOBBIX
CKOIUIEHHAX M3BecTHbl eauHuubl. [lo crnekTpam
nuskoro paspemieHus (BTA/SCORPIO) ompeneneHb
ee XUMHUecKkne cBoricTra. JlyueBas ckopocTh 159 km/c
YKa3bIBa€T Ha 4JIEHCTBO 3Be3/bl B CKomuieHuu. [lo
MOJIENTM  3BE3HOM aTMocdepbl, TMOIYYSeHHOH IO
coOpaHHBIM B TUTEpaType POTOMETPUIECKIM JTaHHBIM,
OTIpeIeNeHBI ee CBETHMOCTb, s pexTuBHas
TeMIIEpaTypa, CHJIa TSDKECTH Ha €€ IOBEPXHOCTH,
METaJUIMYHOCTh M MPHONM3UTENBHOE coaepkanue C,
N, u O. CorimacHoO OLEHKaM DJTOT OOBEKT
KJIaccH(UIMPOBAH KaK YPE3BBIYAWHO penkas, Ooraras
YIIepoaoM HU3KOMETaJUIMYHAas 3BE3/1a
ACCUMTOTHUYECKOM BETBH.

M.E. Illapuna, b. Apuncep (Ascmpus), 3. [aso (Dpanyus),
A.FO. Knsizes  (FOxcnas  Agppuxa), K. [orc. Honyennu
(Apeenmuna). MNRAS, 426L, 31 (2012).

INPOCTPAHCTBEHHOE PACHIMPEHUE
MAJIOMACCHUBHBIX 'AJIAKTHUK

Ha ocHoBe 3Be31HON (OTOMETPHUH B MaJOMAaCCHBHBIX
rajakTUKaX pa3HbIX TUIOB BBIAEICHBl 3BE3JHBIE
HNOJACUCTEMBl  PAa3HOro Bo3pacTa. M3yuenwme wux
MPOCTPAHCTBEHHBIX Pa3MEPOB MOKa3ano, 4TO BO BCEX
MCCIIEJIOBaHHBIX OOBEKTaX CYNIECTBYET 3aBHCHMOCTh
MEK1y BO3PAacTOM 3Be3[], 00pa3yloNuX MOJCHCTEMY U
€€ NMPOCTPAHCTBEHHBIM Pa3MEPOM.
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represent an unknown galaxy population in voids.
J. Chengalur (India), S.A. Pustilnik.

CATALOG OF DWARF GALAXY GROUPS

A list of groups consisting exclusively of dwarf
galaxies was made. 126 objects, predominantly
pairs, were selected to this sample. The most
populated group contains 6 dwarf galaxies.

The majority of considered systems are located in
low-density regions and they evolve without
influence of massive galaxies.

The groups are characterized by the sizes 30 kpc and
velosity dispersion 11 km/s. They are similar to
associations of dwarf galaxies, but they are more
compact. On the whole, the groups and associations
form a continuous sequence.

Like associations, groups have high «mass-to-
luminosity» ratios which testifies the presence of a
great deal of dark matter in them.

D.1. Makarov, R.I. Uklein. Astrophys. Bull., 67, 135,
(2012).

DISCOVERY OF A CH STAR IN THE
GLOBULAR CLUSTER

A carbonic CH-type star was discovered near the
center of the low-metal globular cluster NGC 6426.
Only a few such stars in globular clusters are known.
Its chemical properties were determined from low-
resolution BTA/SCORPIO spectra.

Its radial velocity 159 km/s implies that it is a
member of the cluster. Its luminosity, effective
temperature, surface gravity, metal abundance and
approximate content of C, N, and O were
determined from photometric data gathered in
literature, with the use of the package COMARCS.

According to estimations, this object is classified as
an extremely rare carbon-rich low-metal star of the
asymptotic branch.

M.E. Sharina, B. Aringer (Austia), E. Davoust (France),
A.Yu. Knyazev (South Africa), C.J Donzelli (Argentina).
MNRAS, 426L, 31 (2012).

SPATIAL EXPANSION OF LOW-MASS
GALAXIES

Stellar subsystems of different ages were selected on
the basis of stellar photometry in low-mass galaxies
of different types.

The study of spatial sizes of these sybsystems
showed that in all objects under investigation there
is a relation betwee the age of stars constituting a
subsystem and its spatial size.
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Puc. 24. Cnesa - YNpowennas aomnupudeckas cxema 36€30H020 CmMpOEHUsl CRUpajibHblX U MACCUBHbIX
UuppecyApHoulX calaKmukK. bonee I’lO()pO5HO€ uszydyeHue moacmslx u moHKux ouUcKkos nokasauo, 4mo 6 peajlbHoCmu
cywecmeyem He 064 OMOEIbHBIX ()uCKa, a HenpepbvleHasl NOCIE008AMENbHOCHb 36€30HbIX NOOCUCHEM pasHoco

eo3pacma. Tloocucmemsbt bonvuieco eo3pacma umerom

u bonvuuue npocmpancmeeHHvle pasmepol, 4mo MONCHO

00bACHUMb  pusuYecKumM pacwupenuem 38e30ublx noodcucmem. Cnpasa - HOpMuposamHoe pacnpeoenenue
YUCTIEHHOU NIOMHOCMU 36€30 PA3HO20 803pacma 600b manoti ocu earaxkmuku PGCY9962. Ha ouazpamme uowo,
Ymo ¢ yseauuenuem 803pacma 36e30 Y8enuuusaemcs u npoCmpancimeeHtulll pasmep 36e30Hol HOOCUCMeMbL.

Fig. 24. Left — the simplified empirical diagram of the s

tellar structure of spiral and massive irregular galaxies.

More detailed studies of thick and thin discs revealed that in reality there are not two separate discs, and a
continuous sequence of stellar subsystems of different ages. Older age subsystems have larger spatial
dimensions, which can be attributed to physical expansion of stellar subsystems. Right — the normalized
distribution of number density of different age stars along the minor axis of the galaxy PGC9962. The chart
shows that with increasing age of stars increases and the spatial size of the stellar subsystem.

V3MeHeHne pa3MepoB C BO3PAacTOM IIPOHUCXOAUT
HenuHeiHo. [Ipw ynmameHWM OT LEHTpa TallaKTUKA
YMEHBINIAETCS  CKOPOCTh  YBEIMUYEHHUS  Pa3MepoB
3BE€3JJHOM IIOJACHCTEMEI. YKa3aHHas 3aBUCHMOCTH
HaOmomaeTcss 'y 3Be3J BoO3pacTa OT JIECATKOB
MUJUTMOHOB JIeT 710 13 MUIUTHApAOB JIeT.

OTKpBITOE SIBJICHHE JIOTTYCKaeT MPOCTYIO
HUHTEPIIPETALMIO - (u3ngeckoe  paciimpeHue
MaJIOMAaCCHUBHBIX TaJaKTHK 3a BPEMs HX HBOIIOIHUH.
CKOpOCTH pacIIUpeHUs] 3BEe3IHBIX MOJCHCTEM PaBHEI
5-10 km/cex mua momonbix 3Be3dg M 0.1 kMm/cex mis
CTaphIX 3BE31 JaJIEKOH nepudepun.

H.A. Tuxonos. [Tucvma ¢ A, 38, 497 (2012).

HEKYJISIPHBIE IBUKEHUS CKOIVIEHUI
IF'AJTIAKTHUK B OBJIACTH
CBEPXCKOIIVIEHUSA BOOTES

ITo xaramory SDSS DRS8 mnposeneHo uccienoBaHue
CBOMCTB CKOIUIGHMH TallakTUK M KX MHEeKyJSAPHBIX
JBIKCHUH B 00JIACTH CBEPXCKOIUICHHS TalaKTHK
Bootes, koTopoe pa3zaensercss Ha ABE MOACUCTEMBI CO
cpenHuMu KpacHbiMU cMmeteHusaMu 0.064 u 0.076. s
CKOIUICHWHA  OMNpeleNeHbl  KWHEMAaTH4ecKue  u
OUHAMUYECKHe  MapaMeTpbl  (CpemHsas  JIydeBas
CKOpPOCTb, €€ AWcIepcusi, paauyc R,y m macca) u ¢
moMomplo  pyHmamentanbHOM — miockoctn  (DII)
TaJlaKTHK PaHHUX THIOB - PACCTOSHUS M HEKYJISIPHBIE
ckopoctu. CHcTema CKOIUICHHH TamakTHK Bootes B
LEJIOM  TOMUMHseTcsl XaOOJMOBCKOW  3aBHCHMOCTH
MEXIY CKOPOCTBIO M paccTostHueM (puc. 25).

The change of subsystem sizes with age is not linear.
The expansion rate of stellar subsystems decreases
with distance from the galaxy center. This relation is
observed for stars of age from tens of millions to 13
billion years.

The discovered phenomenon admits a simple
interpretation — the physical expansion of low-mass
galaxies during the time of their evolution. The
expansion rates of stellar subsystems are equal to
5-10 km/s for young stars and 0.1 km/s for old stars
of distant periphery.

N.A. Tikhonov. Astronomy Letters, 38, 562 (2012).

PECULIAR MOTIONS CLUSTERS OF
GALAXIES IN THE BOOTES
SUPERCLUSTER REGION

Data of the SDSS DR8 catalog were used to study
properties of galaxy clusters and their peculiar
motions in region of the Bootes supercluster which
is divided into two subsystems with the average red
shifts 0.064 and 0.076. For the clusters we
determined kinematic and dynamic parameters (the
average radial velocity, its dispersion, radius Ry
and mass) and — with the help of the fundamental
plane (FP) of early-type galaxies — distances and
peculiar velocities.

On the whole, the Bootes system of galaxy clusters
obeys the Hubble relation between velocity and
distance (Fig.25).
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OO6HapykeHo, uTo ckoruieHne A1828 pasmernsiercs Ha
IBe OemHBIE TPYNIBl TaJakTHK, HaXOIIIUEcs Ha
pa3HBIX paccTOosHMAX. Jlucmepcusi HaOII0IaEMOTO
pacnpeseneHusl TEKyISIPHBIX CKOPOCTEH MacCHBHBIX
(6>500 km/c, M>2-10""Mgp) ckomieHmil ramakTHk
(6ompmne KpyX)KkH Ha puc. 25): <V p>>"?=580 km/c, ¢
HPOCTHIM yueToM omnbok — 370 km/c.

VY GonbHIMHCTBA CKOIUICHHH MEKYJsIpHAs CKOPOCTh
HE3HAUUTEIbHO TMPEBBIIAIOT TOYHOCTh H3MEpPEeHUH
(<1.50). Heoxunanuo GobIIoN OKa3ayach
HEKYJISIpHas CKOPOCTh Y caMoro 0oratoro CKOIUICHHUs B
ommwkHell moxacucteme, Al795, MMeromero OIECHKY
Maccel B mpemenax R,y pasuyio 7.8:10"*Mg. Ero
MeKyJsipHas cKopocTh paBHa 1400 kM/C M TIpeBHIMIaET
omuOKy m3MepeHus B 3.5 pasa.

A1795 SIBJISIETCS MOILHBIM HCTOYHHUKOM
PEHTTCHOBCKOTO H3IYYCHHUS, COICPKUAT AaKTHBHYIO
cD-ranaktuky c MEKYJISPHOM CKOpPOCTBIO

(OTHOCHUTENBHO CpeHEel CKOPOCTH CKOIUICHUS) paBHOM
245 kM/C W WMEeT aCHUMMETPUYHOE pacCIpeieacHue
rajJJakTUK OTHOCHUTEJIbHO JTOM TajakTHuKu. Ecmu
CKOIUICHHE HAaXOJMUTCS B CXKHUMAIOILIEHCS CTPYKTYypeE,
BBITSHYTOH BJIOJIb JIy4a 3peHUS, IPUIEM B OIIKHEN ee
4yacTd, a Oonplias JOJS TalaKTHK, 10 KOTOPBIM
ONPEIEIISIOCh paccTosiHue, OKa3aJIkCh
PAacCHOJIOKEHHBIMU B JIaJIbHEH €€ 4acTH, TO 3TO MOIJIO
OBl OOBSICHUTH HAOJIOMAEMOE PACXOXKICHHE MEXKIY
CKOPOCTBIO M paccTosiHueM. J[[Isi TpoBEpKU HTOro
NPEJIONIOKEHUs]  HEOOXOIMMO  TpoBecTH  Ooiee
JIETAIbHOE W3YYCHHE CKOTUICHUSI W CBOMCTB BXOJISIITNX
B HETO rajaKTHK.

A.U. Konvinoe, @.I'. Konwvinosa.

COOTHOHMEHHUE MEXAY KAPJIUKOBbIMU
N TUT'AHTCKUMMU I'AJTIAKTUKAMMU B
CBEPXCKOIIVIEHUAX

M B ITOJIE HA 0.02<Z<0.05

Ha ocnoBe xartamora SDSS (DR7) mnomydeHs!
pe3ynabpTaTel  HCCIEAOBAaHUS  TaJakTHK  KPacHOM
nocnenoBarenbHocTH (KII) 47 ckoIieHwWid TalakTHK
(0.023<z<0.047),  pacmOJOXEHHBIX B  pPa3HOM
OKpyXeHHH: cBepxckomuieHusx Hercules, Leo u B
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Puc. 25 Juacpamma Xab6bna (Habniodaemoe Zgy.. u
KpacHoe — cmewjeHue Zpp,  COOMBEMCmMBYiowee
PAaccmosiHuio, noay4yeHHomy ¢ nomouppio ®DII) ons
ceepxckonnenust  Bootes.  I[lokazanei  6ocamuvle
(6onbuune uepnvie kpyscku) (6>500 km/c) u 6ednvie
ckonnienust cucmemul Bootes (manenvkue KpyjcKu), a
maxkdice 6oeamvie CKONLEHUSI 2ANAKMUK U3 OpYeUxX
obaacmeti/ceepxckonienutl (Cunue KPYHCcKiL).

Fig.25. The Hubble diagram (the observable Z,.
and the red shift Zpp corresponding to the distance
obtained with the help of FP) for the Bootes
supercluster. Rich clusters (o>500km/s) of the
Bootes system are denoted by the large black circles,
the poor ones — by the small black circles. The blue
circles indicate rich galaxy clusters from other
regions/superclusters.

It was detected that the A1828 cluster is divided into
two poor galaxy groups located at different
distances. Dispersion of the observable distribution
of peculiar velocities of massive (o>500 xm/c,
M>2-10"Mg) galaxy clusters (the large circles in
Fig. 25) is <V1D2>1/2=580 km/s, with the simple
allowing for errors it is 370 km/s.

In most clusters the peculiar velocity considerably

exceeds the measurement accuracy (<1.5 ).
The peculiar velocity of the richest cluster in the
nearby subsystem, A1795, whose mass within the
Ryoo limits is estimated as 7.8-10"*Me, turned out to
be surprisingly large. Its peculiar velocity is equal to
1400 km/s. It is 3.5 times higher than the
measurement error.

The cluster A1795 is a powerful X-ray source
containing an active cD-galaxy with the peculiar
velocity (relative to average velocity of the cluster)
245 km/s. Distribution of cluster galaxies relative to
this galaxy is asymmetric.

If the cluster is in the nearer part of a compressing
structure extended along the line of sight, and the
most galaxies which were used for determination of
distance are located in its farther part, then it could
explain the observable discrepancy between velocity
and distance.

To test this assumption it is necessary to study the
cluster and properties of its galaxies in greater detail.

A.1. Kopylov, F.G.Kopylova.

DWARF-TO-GIANT RATIO OF GALAXIES IN
SUPERCLUSTERS AND IN THE FEILD
AT 0.02<Z<0.05

47 galaxy clusters with 0.023<z<0.047 located in
different environments — the Hercules and Leo
superclusters and in field — were studied on the basis
of the SDSS (DR?7) catalog within the framework of
the study of red-sequence (RS) galaxies.
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moje. KomngectBo APKUX KapJIMKOBBIX TaJlaKTUK B
ckomicHusaX rajgaktuk Ha KII B HUHTEpBAJIC OT

M=-18.5" nmo -16.5" pacter ¢ pPEHTIEHOBCKOM
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OTHoIIEHNE YHClla KapJIHKOBBIX TaJaKTUK K YHCITY
ruradrckux (OKI) He 3aBHCHUT OT OKpYXKEHHS
CKOIUICHHS, MacChl, OOTaTCTBa.

HaGmonaercst pocT 3TOro OTHOILIEHHSI Y CKOIUICHHUH
ragaktuk ¢ 1g Lx>43.53pr/c wmm o>520 km/c
(puc. 26).

CocraBHoe OKI' ckoruieHHH rajakTHK, ONpeecHHOe
KakK I0 MPUHAUIC)KHOCTH K Pa3HbIM CTPYKTYpaM, TaK U
10 PEHTTEHOBCKOH CBETHMOCTH BJOJbL paamyca Rygo,
MHHAMAJIbHO B LEHTPAJIBHBIX O0JACTSIX CKOIUICHHH
(0.6+0.06), makcumanpro B mnpeaenax 0.3-0.9 Ry
(0.9+0.10) m ymenpmaetrcs mo 0.7£0.03 k pammycy
1.4 Rygp.

@.I. Konvinosa.

CIEKTPAJIbBHBIA MOHUTOPUHT
CEM®EPTOBCKOM F'AJIAKTUKH AKN 564

IIpoananu3upoBaHsl pPe3ynbTaThL 11-nerHero
moHutopuara  (1999-2010 r.r.) ceiidepToBckoii
ramakTiku Akn 564. CriekTpsl OBUTH TIOTYYCHBI HAa 6-M
u 1-m teneckonax CAO PAH u 2-x teneckonax 2.1-m
B Mekcuke. Akn 564 moKa3bpIBaeT  CHIbHBIE
smuccuoHHple  juHuu  Fell,  Ttunuunele s
celi(pepTOBCKUX TalaKTHK ¢ y3Kkumu JuHusIMU (NLS1).
JetanpHplil aHalM3 NEPEMEHHOCTH KOHTMHYyyMa Ha
5100 A u 6200 A u smuccuonnsx muauit Ho, HP u
Fell nokazai:
® OT HaydaJa K KOHI[y MOHUTOPHHTA CPEHNE TTOTOKH
B KOHTHHYyM€ H JIMHUSAX yMEHBIIWINCH Ha
20%-30%. 3aperucTpupoBaHO 5 BCHBIIICYHBIX
COOBITHH, MPOJOIKUTEIHHOCTRIO 1-3 JHs, Korma
notok B koHTuHyyMe u Fell usmensancs na 20%, a B
BansmepoBckux nuHMAX Ha 10%);
® pa3pellieHHbIC JHHAU HMMEIOT JIOPEHIIONOJ00HEIC
pO(UIH, KOTOPBIE HE MEHIOT CBOCH (DOPMBI;
e KOppesiIMM MEXIy IOTOKaMHh B JIMHUAX U
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The amount of bright dwarf RS galaxies in the
galaxy clusters within the range from M= -18.5™ to
-16.5™ increases with X-ray cluster luminosity as
lg Neclg Ly,

Puc. 26. 3asucumocmv OKI om ceemumocmu 6
PDEHM2EeHOBCKOM OuUanasoHe 8 npeoeiax paouyca
Rypp. Ommeuenvl unenvt ceepxckonnenusi Hercules
(kpacuvie  Kpyoicku) u  ceepxckonienus  Leo
(conybvie), cronneHus 2anaKmMuK HOASL  BOKPY2
cucmemvl  Her (3enemvim) u ckonjeHuss nois
(nypnypnvim) Ha mex dce z. HepHviM KpyIHCKOM
nokasano ckonnenue Coma (A1656).

Fig. 26. Relation between DGR and X-ray
luminosity within the cluster radius Ryy. The red
circles indicate members of the Leo supercluster.
The green circles denote field galaxy -clusters
around the Her system, the purple circles — field
clusters at identical z. The black circle marks the
Coma cluster (41656).

The ratio of the number of bright dwarf galaxies to
the number of giant ones (dwarf-to-giant ratio,
DGR) does not depend on environment, mass and
richness of a cluster. The increase of this ratio for
galaxy clusters with lg Lx>43.5 erg/s or ¢> 520
km/s is observed (Fig. 26).

The compound DGR of galaxy clusters determined
both from their belonging to different structures and
from X-ray luminosity along the radius Ryy is
minimal in central regions of clusters (0.6+0.06), is
maximal within  0.3-0.9 Ryp  (0.9+£0.10) and
decreases down to 0.7+0.03 to the radius 1.4 Ry.

F.G. Kopylova.

SPECTRAL MONITORING OF THE
SEYFERT GALAXY AKN 564

Results of 11-year monitoring (1999-2010) of the
Seyfert galaxy Akn 564 were analyzed. Spectra were
obtained with the 6-m and 1-m telescopes of SAO
RAS and two 2.1-m telescopes in Mexico. Akn 564
shows strong Fell emission lines typical for Seyfert
galaxies with narrow lines (NLS1).

Detailed analysis of continuum variability at 5100 A
and 6200 A and Ha, HP and Fell emission lines
showed the following:

e from the beginning to the end of monitoring the
average flux in continuum and lines decreased by
20%-30%. Five flare events of duration of 1-3
days were registered when the flux changed by
20% in continuum and Fell and by 10% in the
Balmer lines;

e the allowed lines have Lorentz-like profiles
which did not change their shape;

e correlations between fluxes in lines and



OTYET CAOPAH 2012

KOHTHHYYME CJIa0ble, YTO MOJXKET yKa3bIBaTh Ha
NPUCYTCTBHE PAa3HBIX MCTOYHMKOB HOHM3ALUU
(AGN-ucTO4YHHK (hoTonoHU3AINH, yAapHoe
BO30YXKIEHHE H JP.);

e ciabas Koppesiuusi Mexay norokamu B Ho n Hf
(r~0.4), Fell m HP (r~0.6) yka3piBaeT Ha
BO3MOJXKHYIO cTpartudukanuio usnydenus. OqHako,
ecm  ortomonmzamst  AGN  He  gBmsercs
€IMHCTBCHHBIM HCTOYHHKOM BO30YyKIEHMS JIHHUM,
TO K TOJyYEHHBIM pPEe3yJNbTaTaM Hal0 OTHOCHTHCA
OCTOPOKHO.;

e OIEHKA 3ama3fblBaHUs MEXKIY HM3MEHEHUSAMH
MOTOKOB B JIMHUSX U KOHTHHYYME COCTaBIACT 2-6
nueir, T.e. BLR B Ark 564 ouenr Mmamas u
KOMIIaKTHasl.

JeranpHO wuccieqoBaHa IMEPEMEHHOCTh MpoQuiei

SMUCCUOHHBIX JuHUM Fell wu  Halimeno, d4rto

KOppessiuy Mexay pasHeiMu MyiabpTuruieramu Fell u

KOHTHHYYMOM OTIIMYAIOTCSL. CrextpanbHas

nepeMeHHOCTh Ark 564 cnoHas W OTIMYAeTCs OT

celi(hepTOBCKUX TraJIaKTHKAX C ITMPOKUMH JIHHUSIMH.

Ha6J'IIOZ[aCMLIe BCIIBIIICYHBIC CO6LITI/I$I, pa3Had
CTCIICHBb KOppeIauun MCKAY IIOTOKaMH B
pa3pCHICHHbIX JIMHHUAX W  KOHTUHYyME U T.A,,

YKa3bIBalOT Ha CJOKHBIM MCTOYHMK MOHM3auuu BLR,
kpoMe uoHM3anuu oT AGN, Moxer OBITh BKJIag OT
BHYTPEHHUX yAAPHBIX BOJIH, OT B3PBIBOB 3BE31 U T.1I.
A.U. Llanosanosa, JI. I[lonosuy (Cepbus), A.H. Bypenkos,
B.I'" Yasywsan (Mexcuxa) u op. ApJS, 202, article id. 10
(2012).

HCCIEJOBAHUA MOJIHOM BbIBOPKH
AKTHUBHBIX T"'AJJAKTHUK TJIYBOKOT O IIOJIA
0940+50

ITo dortomerpuueckum HabmroneHusM nosst 0940+50
pasmepom 0.73 [0° B 14 cpeaHemonoCHBIX (UIBTPax
(0.6-m Temeckom, Kurail) u ero meHTpambHOH YacTh
(0.05°) B 11 ¢dumprpax (2.6-M Teneckorn, ApMeHws)
u cnekTpanbHeix HabOmogenuit  (BTA/SCORPIO)
cosmana monHas Bblibopka AGN mo R=21.5", B
LEeHTpabHO# yactu g0 R=24". Bcero oHa COAEPKUT
Oonee 120 0OBEKTOB, U3 KOTOPHIX OKOJO IIOJIOBUHEI
uMerT z > 2.2. AHanmm3 monydeHHOH BeIOOopkn AGN
MO3BOJIMJI HAaM C/eNaTh OLEHKH WX KyMYJSITHBHOH
MOBEPXHOCTHON IIOTHOCTH, 3BOJIONMH  (QYHKIHMH
CBETHMOCTHU M UX MPOCTPAHCTBEHHOIO paclpeieneHus
CpeIy raJlaKTHK ITOJIS.

C.H. /looonos.

OIIEHKA MACC KOMIIOHEHTOB JIBOMHOM
YEPHOM JbIPHI B NGC 4151

[IpoananusupoBansl cuekrpsl NGC 4151 B obmactu
sMuccUOHHOM nuHUM Ha, nomydennsle 3a 20 ner
HaOsronenuit. bonbiast gacte cnektpoB (60%) Obuia
MOJMy4eHa B  pe3yjibTaTe  BBINONHEHWS  Hamei
nporpamMbl MoHuTOpHHTa NGC 4151 B 1996-20061T.,
OCTalbHBIE CTIEKTPHI B3ATH U3 apxuBoB AGN Watch u
ap. Iomyuens! cBetoBble kpuBble Ho ams Bcero
MOTOKA U It TOTOKOB B OnHax o 1000 km/cex BIOJb
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continuum are weak, which can imply the
presence of different sources of ionization (an
AGN source of photoionization, impact
excitation, and others);

o the weak correlation between fluxes in Ho and
HB (r~0.4), Fell and HP (r~0.6) implies a
possible stratification of emission. However, if
photoionization of AGN is not the only line
excitation source, then the obtained results should
be treated with reserve;

o the lag between flux changes in lines and
continuum is estimated at 2-6 days, i.e. the BLR
in Akn 564 is small and compact.

Variability of profiles of Fell emission lines was
studied. It was found that correlations between
different Fell multiplets and continuum differ.

The spectral variability of Akn 564 is complex and it
differs from that observed in Seyfert galaxies with
wide lines (BLS1).

The observed flare events, different degree of
correlation between fluxes in the allowed lines and
continuum, and etc. imply a complex source of BLR
ionization; beside the AGN ionization source there
may be a contribution from internal shock waves,
star explosions, etc.

A.I Shapovalova, L.C. Popovi¢ (Serbia), A.N. Burenkov,
V.H. Chavushyan (Mexico), et al. ApJS, 202, article id.
10 (2012).

THE STUDY OF THE WHOLE SAMPLE OF
ACTIVE GALAXIES IN 0940+50 DEEP FIELD

On basis of photometric observations of the
0940+50 field of size 0.73 O° in 14 intermediate
band filters (0.6-m telescope, China) and its central
part (0.050°) in 11 filters (2.6m telescope,
Armenia), and spectral observations
(BTA/SCORPIO) we made a total sample of AGNs
down to R=21.5 and down to R=24 in the central
part. Altogether the sample contains 120 objects,
about half of them with z>2.2. Analysis of the
obtained AGN sample allowed us estimating their
cumulative surface density, evolution of the
luminosity function and their spatial distribution of
among the field galaxies.

S.N. Dodonov.

THE MASS ESTIMATION OF COMPONENTS
OF A BINARY BLACK HOLE IN NGC 4151

Spectra of NGC 4151 in the region of the Ha
emission line obtained during 20 years of
observations were analyzed. The most part of
spectra (60%) resulted from our program of the
monitoring of NGC 4151 in 1996-2006, the rest
were taken from the archives AGN Watch and
others. The light curves of the Ho were obtained for
the total flux and for fluxes in bins by 1000 km/s
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npodwss nuHEA. [locne aHamm3a KPUBBIX METOAOM
Lomb-Scargle o6Hapyxen mepuox 5700% s
u3MeHeHHil Bcero mnotoka Ho u  5800% s
OoJbIIMHCTBA OWHOB. 13 aHamM3a KPUBBIX pagraabHON
CKOpPOCTHU KOMIIOHCHT Ha 0OHApYKEHBI
JI0Ka3aTeIbCTBA opOHTATBHOTO JBIDKEHUS,
COTJIaCyloIecs C TPHU3HAKAMH CBEPXMAacCHBHOMN
nBoiiHOW yepHOU IpIpel (SMBH) Ha cyOmapcekoBhIx
MacmTabax ¢ opbuTanbHEIM TeprogoM ~5780% (15.9
net) W 9kcueHTpucureToM ¢=0.42. MBI OICHUIH
pasmep Oombrmx monyoced - 0.002 u 0.008 mc wu
maccpl - 3-107o 1 8.5-10%.

OTH  pe3ydabTaThl  COTJACYIOTCS C  YHCICHHBIM
MOJICIMPOBAaHIEM M CO 3HAYCHUSIMH, NOIYYCHHBIMU
MeTonoM peBepOepannu. IlomydeHHOe paccTosHHE
Mexny aeyms Y (~0.0lmc), oxwmmaemo u3
TEOpETUYECKUX MOoeNeil apomtonuu aBoitHoi SMBH.

E. bon, I1. Hosanosuy (Cepous), I1. Mapsuanu (Mcnanus),
A.HU. Ilanosanosa u op. ApJ, 759, article id. 118 (2012).
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along the line profile. Analysis of the curves with
the Lomb-Scargle method revealed a period of 5700
for alterations of the total Ha flux and a period of
5800° for the majority of bins. Analysis of the
curves of radial velocity of Ho components gave
evidence of an orbital motion conforming to signs of
a binary supermassive black hole (SMBH) at the
subparsec scale with the orbital period ~5780% (15.9
years) and eccentricity e=0.42. We estimated major
semiaxes as 0.002 and 0.008 pc, and component
masses as 3 -10’g and 8.5 - 10%,.

These results agree with numerical simulation and
with values obtained by the reverberation method.
The obtained distance between two black holes
(~0.01pc) is expected from theoretical models for
evolution of a binary SMBH.

E. Bon, P. Jovanovi¢ (Serbia), P. Marziani (Spain),
A.L Shapovalova et al. ApJ, 759, article id. 118 (2012).



