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NCCJIEJOBAHUA B
OIITNYECKOM CEKTOPE

BHETAJTIAKTNYECKA4
ACTPOHOMUA

HEJOCTATOK MACCUBHBIX
KAPJINKOBBIX TAJTAKTUK B MECTHOM
OB'BEME

Bribopka npumepno 750 ramaktuk Mecraoro Oobe-
Mma (¢ paccrostHusiMu 710 10 Muk) fjaer yHUKaJIbHYIO BO3-
MOYKHOCTb M3y4YaTh CBOWCTBA TAJIAKTHK BILUIOTH JIO HAU-
0oJtee c1abbIX OOBEKTOB: aDCOTIOTHAS 3BE3/IHAST BEJIUIH-
Ha Mp ~ —10 u BupnanbHas macca My, ~ 10°Mq,.
Bouto obmapy:keno, uro crangapraas ACDM wmonens
YpE3BBIYAHO TOYHO OMMCHLIBAET (DYHKITUIO PaCIIpeIeie-
HUSI KDYTOBBIX CKOPOCTEH MaJIaKTUK JIJIsT MACCUBHBIX 00b-
ekTOB (Veire > TORM/C 1t Myir > 5 - 1010M®), HO 3aBBbI-
maer B 5 pa3 KOJIMIECTBO KAPJIUKOBBIX TAJIAKTHK C KPY-
POBBIMHU CKOPOCTAMU Viire ~ 30-40kM/c (cM. puc. .
CroJtb 60JIBIII0#1 N3OBITOK MPE/ICKA3AHHBIX KPYITHBIX Kap-
JIMKOBBIX TaJIAKTUK ¢ MaccaMu M, =~ 1010M® B IIOJIE
CO3/12€T CJIOXKHYTO ITPOOJIEMY: ITOOBI OKA3aThCsI TIOTEPSTH-
HBIMU, 3TU FAJIAKTUKU JOJIZKHBI OBITh SKCTPEMAJIBHO HU3-
KOI TTOBEPXHOCTHOM APKOCTH, 6€3 3BE31000pa30BaHusT 1
HEATPATLHOTO BOjIopojia. K HacTosIIIieMy MOMEHTY He 00-
Hapy>KEHO HU OJHON MOJ00HO TaJaKTHKH.

n./1 Kapavwenues, /1.U. Maxapos, O.I. Hacono-
ea, A.A. Kavnun. MNRAS, 454, 1798 (2015). Mame-

puas onybauxosar 6 20dosom omueme PAH.

OTKPBITUE YPE3BBIYAMTHO
N30JINPOBAHHOM KAPJIUKOBOU
TAJIAKTUKUA

Ha 10-merpoBom Teseckone SALT (Southern African
Large Telescope) usMepeHa JyueBasi CKOPOCTD MIAPOBO-
IO CKOILJIEHUSI B IIEHTPE FOXKHON KapJIMKOBOI raJIaKTUKU
KKs3: +112km/c. Ucnonn3ys pauubie ¢ kamepsl ACS
(Advanced Camera for Surveys) KOCMIYIECKOTO T€JIECKO-
ma Xab0J1a, IpoBesieHa OIEHKA PACCTOSHUS 110 BEPIIUHE
BeTBU KpacHbIX ruraHtoB: 2.12 £ 0.07 Muk. Ilexysp-
Hasl CKOPOCTh TaJIAKTUKKM OTHOCHUTEJIBHO MECTHOTO Xabd-
GJIOBCKOTO TIOTOKA COCTaBsgeT —45 KM /c. AHAIM3 1eKy-
JISPHBIX CKOPOCTeH 35 caMbIxX OJIM3KUX KapJIUKOBBIX Ta-
JIAKTHUK T10Jist (CM. PHC. HE OOHAPYIKUJI MPU3HAKOB
CXKATHST MECTHOTO «DJIMHA» M3-38 PACITHPEHUS] MECTHOTO
Boiyta. lajakTKa XOpOIO pa3peraeTcs: Ha OTAeJbHBIE
3BE3JIbl, UTO IO3BOJINJIO IIPOMOJIEINPOBATH €€ UCTOPUIO
3Be3no00pazosanusd. Cortacuo momenn, 74% seesm KKs3
obpa3zoBasochk bostee 12 MuIp J1eT Ha3a[, a 00IIas Macca
3BE31 COCTABJIAET 2.3 X 107M@.

n.71. Kapavwenues, JI.H. Maxaposa, /I.1U. Maxa-
pos, P.B. Taanu, JI. Puyyu. MNRAS, 447L, 85 (2015).

INVESTIGATIONS IN THE
OPTICAL SECTOR

EXTRAGALACTIC ASTRONOMY

LACK OF MASSIVE DWARF GALAXIES IN
THE LOCAL VOLUME

A sample of about 750 galaxies of the Local Volume
(with the distance less than 10 Mpc) gives us a unique
opportunity to study galaxy properties up to the faintest
objects: the absolute stellar magnitude Mp ~ —10 and
virial mass M,;, ~ 109M®. It was found that the stan-
dard ACDM model describes perfectly well the distri-
bution function of circular velocities for massive galax-
ies (Veire > 70km/s and My, > 5 - 1010M@), but it
overestimates the number of dwarf galaxies with circu-
lar velocities Ve ~ 30-40km/s by a factor of five (see
Fig. . So large excess of predicted large dwarf galax-
ies of masses of M, ~ 1010M® in the field makes a
comlicated problem: to be lost, these galaxies must have
the extremely low surface brightness, without star for-
mation and without neutral hydrogen. By now no such
a galaxy was detected.

I.D. Karachentsev, D.I. Makarov, O.G. Na-
sonova, A.A. Klypin. MNRAS, 454, 1798 (2015). The

material was published in the RAS’s annual report.

DETECTION OF AN EXTREMELY
ISOLATED DWARF GALAXY

The 10-m Southern African Large Telescope (SALT)
was used to measure the radial velocity of a globular
cluster in the center of the southern dwarf galaxy KKs3:
+112km/s. The distance was estimated by the top of the
red-giant branch using the Advanced Camera for Surveys
(ACS) of the Hubble Space Telescope: 2.12 + 0.07 Mpc.
The peculiar velocity of the galaxy relative to the local
Hubble flux is —45km/s. Analysis of peculiar velocities
of 35 nearest field galaxies (see Fig. did not reveal
signs of contraction of the local “pancake” due to ex-
pansion of the local void. The galaxy is well resolved
into stars, which allowed us modeling its star formation
history. According to the model, 74% of KKs3 stars
formed 12 billion years ago, and the total mass of stars
is 2.3 x 10" M.

I1.D. Karachentsev , L.N. Makarova, D.I. Makarov,
R.B. Tully, L. Rizzi. MNRAS, 447L, 85 (2015).
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Puc. 15: Cpasnenue pacnpedenenus kpyzosvix ckopocmeti easakmuk Mecmnozo Obsema ¢ meopemuveckumuy npeo-
CKABaHUAMYU Mmodenell dan xoaodHozo memnozo sewecmsa (ACDM), caesa, 4 0as meNA020 MmemHO20 BeUeCNEa
(WDM), cnpasa. eprole MoKy U “epHaA WMPUTOBAL AUNUAL NOKAZVEAIOM HABMOIAGMEALHYIO GYHKUUIO CKOPO-
cmeti das evbopku 2araxmux enympu 10 Mnx. Caesa cnaowmsmu 4eemMHbMU AUHUAMY NOKA3AHDL TEOPEMULECKUE
ACDM-npedcrasarua ¢ kocmorozuseckumu napamempamu Planck (kpacnas aunus) u WMAPT (cunsas xpusas).
Kpacrasa wmpurosas AuHua NOKA3LI6AETM NPEICKG3AHUA MOOEAU MOALKO ¢ MeMmHOT mamepuel 6e3 ywema 6KAa0a
bapuoros. Ilosviuernas macca 6GPUOHOS 6 YEHMPAT 2400 NPUBOOUM K YBEAUUEHUI KPY2060T CKOPOCTNU 2AAGKMUK.

Fig. 15: Comparison of distribution of circular velocity of Local Volume galazies with the theoretical prediction of
models for cold dark matter (ACDM) (left) and for worm dark matter (WDM) (right). The black dots and the
black dashed line show the observational velocity function for a sample of galaxies inside 10 Mpc. On the left, the
solid color lines show the theoretical ACDM predictions with cosmological parameters by Planck (the red line) and
WMAP7 (the blue curve). The red dashed line shows the prediction of the model only with dark matter without
considering contribution of baryons. The heightened mass of baryons in halo centers leads to the increase of circular
velocity of galaxies.
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Puc. 16: Ietsasic cocednur 2araxmur eokpye KKs3. Llsem u pazmep kpysckos 0603na4a10m mophoroeuseckud
MUN U CBEMUMOCTNG 204AGKMUKY 8 COOMBEMCMEUY, ¢ 3adanHbimu macwmabamu. Tpu kKpyea 60Kpye MACCUBHBLL
epynn 2anaxmur: Mecmnot epynno, epynno. eoxpye NGC 5128 (CenA) u NGC 253, ouepuusatom cgepo. epa-
BUMAUUOHH020 DOMUNUPOBGHUA IMUL 2PYNN, 0MOIEAAOUUE UL OM 24000A5H020 KOCMOAORUMECKO20 PACUUPENHUA.
Kpacrvimu 36e30amu noka3ars. namsd KAPAUKOSHT CHepoudasoHbiy 2aAaKMUK, KOMOPbLE 8 MOT UAU UHOT CTNENEHU
ABAAIOMCA U3ONUPOSAHHBMU CUCTNEMAMU.

Fig. 16: The view of neighbor galaxies around KKs3. The color and size of circles denote the morphological type
and luminosity of galaxies according to given scales. Three circles around massive galaxy groups — the Local
group, the groups around NGC 5128 (CenA) and NGC 253 — outline the spheres of gravitational dominance of
these groups, separating them from the global cosmological expansion. The red asterisks show five dwarf spheroidal
galazies, which are isolated systems to a greater or lesser degree.
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ITONCKHN HOBHBIX KAPJINKOBBIX
CIIYVTHUKOB

[IpoBeieHbI TOUCKU HOBBIX KAPJIMKOBBIX CITYy THHKOB
BOKPYT 13 MacCCHUBHBIX CHHUPAJBHBIX rajJakTuk MecTHO-
ro obbemMa M0 MHOI'OYACOBBLIM CHUMKAM HA TeJIECKOIaX
Majioro pazmepa. ObnapyxkeHo 27 KaHIUIATOB B Kap-
JIMKOBBIE CUCTEMbI HU3KOH M OY€Hb HU3KOW TTOBEPXHOCT-
noit sipkoctu. Criekrpasbibie Habmoaenns Ha BTA nByx
KAHIIATOB TOJATBEPIIIN X (PU3NIECKYIO CBSI3b C MaC-
CUBHBIMY CITUPAJISIMHI.

Ilo mabsirofeHUsIM Ha WHIUHCKOM paJIMOTEIECKOIIe
GMRT wuccaenosano pacmpemejaeHne HeATpaIbHOTO BO-
JOpoZla M IIOJIe JIyYeBBbIX CKOPOCTEH y HM30JIMPOBAHHON
KapaukoBoii ragakTuku Andromeda-IV, 90% Gapuonnoit
MaCChl KOTOPOit MTpeObIBaeT B ra3000Pa3HOM COCTOSTHUM.
OrmedeHo, 910 MOUUIIMPOBAHHAS] TEOPUs IPABUTAIIUN
MOND =e corytacyercst ¢ JJAHHBIME O KPUBOl BpallleHusT
3TOH rajlaKTUKU.

u.J1. Kapauenues u dp. Ast.Bull., 70 (4), 879 (2015).

PACITPEAEJIEHUE KAPJINMKOBBIX
CIIYVTHUKOB

C ucnoJsib30BaHNEM HOBBIX U IIPEXKHUX HAOJIONCHUH
na paguoresieckorre GMRT Brepsbie mcciieioBao pac-
IpeJle/ICcHAe XOJIOJHON KOMIIOHEHTHI HEeHTpasJbHOI'O BO-
JI0POJIa 10 JIucKaM 62 KapJIMKOBBIX rajJakTuk MecTHO-
ro obobema. ITo Habmonerusm Ha 300-M paguoTeIeCKOIe
Arecibo ucceoBano pacnpejesieHne KapJanKoBbIX CITyT-
HUKOB BOKpYTr wu30supoBaHubix ramaktuk NGC 1156,
NGC 5523 u UGC 2082. OrmedeHo, 910 9uCI0 OOHADY-
2KEHHBIX HOBBIX CIIyTHHKOB CYIIIECTBEHHO MEHbIIIE OXKU-
JaeMoro mpu crasgapraoil dyukimu H [-mace ragakTuk.

u.1. Kapauenues u dp. arXiv 1510.08715 (2015).

TAJIAKTUKM BOMJA LYNX-CANCER

[Iposenens nabsonenus na BTA u mojtyyeHsr HOBbIE
JaHHble 110 MeTa/ummaHocty ra3a (O/H) B 28 raakrukax
6mmskoro Boiiga Lynx-Cancer. ITo pesysnbratam anajm-
3a Bcex HakoIeHHbIX naHHbix 0 O/H most 75% ramax-
TuK 3TOro Boiiga (6osee 100) u cpaBHEHUS ¢ AHAJIOIHMY-
HBIMU J@HHBIMU JIJIsi PEIIePHON BBIOOPKU TAJaKTUK W3
boJtee TIOTHOTO OKPYKEHWs CIIEJIAH BBIBOJ O TOM, UTO
TraJIAKTUKA BOW/Ia UMEIOT IIOHUYKEHHYIO METAJUIMIHOCTD,
B cpemaeM Ha 40%, a meGosbmas gacts (~ 1/10 gacts
BBIGODKN), B OCHOBHOM MaJsiomaccuBHble LSB kapimiku,
nMeroT JedunuT MetTasuioB 10 2-4 pa3. C ydeTrom BBICO-
KOIf MacCOBO1 10U Ta3a B HUX, 9TOT (PAKT YKA3BIBAET HA
X BEPOSITHOE TO03/Hee popMupoBanue. B mesom ramak-
THUKH BOIJIa 9BOJIOIUOHUPYIOT 3aMETHO MeJJIEHHEe, YeM
UX aHAJOTU B HOpMaJbHBIX rpymmax Mectaoro O6beMma.

C.A. Ilyemuavrux, I0.A. Ilepeneauuvina,
A.JO. Knases. MNRAS, 448, 1634 (2015).

SEARCH FOR NEW DWARF SATELLITES

New dwarf satellites were looked for around 13 mas-
sive spiral galaxies of the Local Volume in many-hours
images from small telescopes. Twenty-seven low and
very low surface brightness dwarf system candidates were
detected. Spectroscopic BTA observations confirmed their
physical relation to massive spirals.

Observations with the the Indian Giant Metrewave
Radio Telescope (GMRT) were used to study the distri-
bution of neutral hydrogen and the radial velocity field
in the isolated dwarf galaxy Andromeda-IV; 90% of its
barion mass is in the gaseous state. It was noted that the
modified Newtonian dynamics (MOND) does not agree
with the rotation curve of this galaxy.

I.D. Karachentsev et al.
(2015).

Ast.Bull., 70 (4), 379

DISTRIBUTION OF DWARF SATELLITES

New and previous GMRT observations were used to
study for the first time the distribution of the cold com-
ponent of neutral hydrogen over disks of 62 dwarf galax-
ies of the Local Volume. Using the observations with
the 300-m Arecibo radio telescope, we studied the dis-
tribution of dwarf satellites around the isolated galaxies
NGC 1156, NGC 5523, and UGC 2082. It was noted
that the number of new detected satellites is consider-
ably less than could be expected for the standard HI
mass function of the galaxies.

I.D. Karachentsev et al. arXiv 1510.08715 (2015).

GALAXIES AROUND THE LYNX-CANCER
VOID

New data on gas metallicity (O/H) in 28 galaxies of
the nearby Lynx-Cancer void were obtained from BTA
observations. From analysis of all accumulated data on
O/H for 75% of galaxies of this void (more than 100) and
comparison with analogous data for a reference sample of
galaxies in a denser environment, it was concluded that
the metallicity of void galaxies is lowered by 40% on av-
erage, and a small part (~ 1/10) of the sample galaxies,
mostly the low-massive LSB dwarfs, has metal deficit
up to 2—4 times. Allowing for their high mass fraction
of gas, this fact points their probable late formation.
On the whole, the void galaxies evolve noticeably slower
than their analogs in normal groups of the Local Volume.

S.A. Pustilnik, Yu.A. Perepelitsyna, A.Yu. Knyazev.
MNRAS, 448, 1634 (2015).
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ncrormda 3BE3JJOOBPASOBAHUA
AHAPOMEIBI XVIII

Amnmpomena XVIII — kapsimkoBast ceponaibHast ra-
JIAKTUKA, COOTHOCHUMAasl C TUTAHTCKON crupasibio M 31
U PACIIOJIOXKEHHAs 32 MPeJIeJIaMi BUPUAJBHOIO PAJIyCca
rpyunsl ciyTHEKOB M 31. TasakTuka Oblia paspenieHa
Ha OTIAEIbHBIE 3BE3/bI C TTOMOIIBIO TEJIECKONa «Xab0ss»
(HST/ACS), Brio4as crapble 3BE3/bI BETBH KDPACHBIX
TUTAHTOB M KPACHOTO CryieHusi. Ha oCHOBE 3TUX HOBBIX
HaOJII0IATEeIBHBIX JAHHBIX (eM. puc. [17]), ncronb3ys Bep-
IIUHY BETBU KPACHBIX TMTAHTOB OBLIO OIPEJEIEHO pac-
croguue 10 Anapomenst XVIII, d = 1.331‘8"88 Muxk. Ta-
KM 00pa30M, 9Ta KapJIUKOBas TaJaKTHKA PACIIOJIOKEHA,
na paccrosiauu okoso 600 kuk or M 31. Kosmaecrsen-
HOe MOJIeJIMPOBaHNe WCTOPUU 3Be371000pas3oBanust AH-
npomennl X VIIT nokaseisaer, uro 34% 3Be3n, raJakTHKA
obpazoBaJsioch 6osee 12 MJIpH JeT Ha3a, a OCTABIIHE-
cs1 66% SBASAIOTCS 3BE3MAMM CPEIHETO BO3pacTa — OT 8
no 1.5 mapna aer. VccmemoBaHust MOATBEPXKIAIOT, UTO
rajaktuka Augpomesta X VIII geiicTBuTe IbHO OTHOCUTCS
K PEJIKOMY THIIY U30JIMPOBAHHBIX KAPJUKOBBIX CEepOu-
JAJbHBIX.

JI.H. Maxaposa, /I.1U. Maxapos, U./]. Kapauer-
yes, P.B. Taanu, JI. Puyyu. MNRAS (2016, 6 neua-
mu).

AndxVIL

HISTORY OF STAR FORMATION IN
ANDROMEDA XVIII

Andromeda XVIII is a dwarf spheroidal galaxy as-
sociated with the giant spiral M 31 and located outside
the virial radius of the group of M 31 satellites. The
galaxy was resolved into individual stars with the Hub-
ble Space Telescope (HST/ACS), including old stars of
the red-giant branch and red concentration. On the basis
of these new observations (see Fig. 7 using the top of
the red-giant branch, the distance to Andromeda XVIII
was determined as d = 1.331‘8:88 Mpec. Thus, this dwarf
galaxy is at a distance near 600kpc from M31. The
quantitative modeling of Andromeda XVIII star-forming
history shows that 34% of galaxy stars formed more than
12 billion yars ago, and the rest 66% are stars of “middle
age” from 8 to 1.5 billion years. The study confirms that
the galaxy Andromeda XVIII does belong to a rare type
of isolated dwarf spheroidal galaxies.

L.N. Makarova, D.I. Makarov, I.D. Karachent-
sev, R.B. Tully, L. Rizzi. MNRAS (2016, in print).
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Puc. 17: Hzobpasrcenue 2araxmuru And X VIII, noayuennoe na xocmuueckom meaeckone Xabbaa (caesa). Ha dua-
2PaMME UBEM—36€30HaH BEAUNUHA 36301020 Hacesenus 2arakmuky And X VIII (enpasa) wemko sudeasromes 36€3-

dvl semeu KPACHOIT 2UeaHIMO6 U KPacHo20 CZYUWEHUA.

Fig. 17: The And XVIII galazy image obtained with the Hubble Space Telescope (left). In the color—stellar magni-
tude diagram of the stellar population of And XVIII (right) the stars of the red-giant branch and the red crowding

are clearly distinguished.
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CIIEKTPOIIOJIAPUMETPUYECKUN
MOHUTOPUHI PA/INOTAJTAKTUKN
3C390.3

[Tostyyens! oleHKY TAPaMETPOB TOJITPU3AIUN PAJIAO-
rasaktuku 3C390.3: 3nayenuns mapamerpos Ctokca, cre-
IEeHU JIMHEHHON ITOJIAPU3alii, ITIO3UIIUOHHBIA yToJI IJIOC-
KOCTH TIOJISIPU3AIIAY, IIOTOK B KOHTUHYYME U CMEIeHIe
IIIIPOKOI KOMITOHeHTHI H B IIOJIsIpU30BAHHOM CBETE OT-
HocuTesbHO cucreMHOM ckopoctu (Viys — Vpor). Haitme-
HO, YTO B T€YEHUE NSATUJETHEI0O MOHUTOPUHIOBOIO II€-
pUoa TOJISIPU3AIMOHHBIE TAPAMETPBI MIUPOKUX JIMHAN
U KOHTHUHYYMa 3HAYATEJIbHO M3MeHsnch. lIpesoxena
MOJI€JIb, B KOTOPOIi HabJIIOIaeMasl TOJIsIpU3aliisi B KOH-
THUHYYME €CTh PEe3YyJIbTAT BEKTOPHOT'O CJIOYKEHWS IIOJIsi-
pU3aIy JIUCKA, MEHSIOMENCs MeIJIeHHO U HAIIPABJICHUE
KOTOpO#l NpHUOIN3UTETLHO COBIAJIAET C HAIPABJICHUEM
JKeTa, W OBICTPOMEHSIIONIENCS TOSTPU3AIAN, O0YCIOB-
JIEHHO} CHHXPOTPOHHBIM U3JIy9eHUEM J[P)KeTa, BEKTOP I10-
JISPUBAIMA KOTOPOT'O IMPUOIM3UTEILHO ITE€PIIEHIUKYJIsI-
PEeH HaIpaBjeHuo JikeTa. 1loka3aHo, YTO HADJIOMaeMAast
nenonspusaiusg B jguHuu Ha 00ycsioB/I€HA TEILTBIM Ta-
3oM obsactu mmpokux Juanit (BLR), asuraomimces o
OCH JIMCKa B HAIIPaBJEHUU HAOJIOIATENS CO CKOPOCTHIO
1200 xMm/c.

B.JI. Aganacves, A.U. Illanosanosa, JI. I[lonosuu,
H.A. Bopucos. MNRAS, 448, 2879-2889 (2015).

HOBBII METO/I U3SMEPEHIS MACC
YEPHBIX JABIP ALAT

PeanuzoBan mpsiMoit MeTOJT, OLPEIESIEHIsT MAacC Iep-
HbIx JuIp AT, ocHoBaHHbBIH Ha HAG/IIOTAEMON 3aBUCUMO-
CTH YTJIa TJIOCKOCTH TOJISIPU3AINAN OT CKOPOCTH B MIAPO-
kux jmansax obsactu BLR. IIposenena nposepka myrem
YUCJIEHHOTO MojieinpoBanus mMetogoMm Monte—Kapso ¢
ucnoJsib3oBanueM nmakera STOKES. [Tokazano, 9To MeTo-
JIIKA IAeT IPABUILHBIE (B JUHAMUYECKOM CMBICJIE) OICH-
K MacC, He 3aBUCHINNE OT yIJIa HAKJIOHA TAJAKTUKU K
JIydy 3peHus.

B.JI. Agaracves, JI. Ilonosuw. AJL, 800 (2), L35
(2015).

IMEPBBI MHOT'OJIETHUN MOHUTOPUHT
KBA3APA E1821+643

BoimosineH aHasm3 pe3ysbTaToB MIEPBOTO JIOJITOBPE-
menHoro (1990-2014rr.) doromerpuueckoro (B ImoJI0-
cax B, V u R) u cnekrpansHoro (B obmactu 4000
7500A) MOHUTOPHHTa KaH/IUJaTa B JIBOIHHYIO 4YEepHYIO
npipy QSO E1821+4-643, 6uuskoro (z = 0.2972) pa-
JIMOCIIOKOMHOTO KBa3apa BBICOKOH cBeTnMocTn. Meroma-
MU KPOCC-KOPPEJISIIIUN TOJYyIEeHO, ITO BPEMsl 3aIla3/ibl-
BaHUsT MeXKJIy KOHTHHYyyMOM U JjimHusiMu Ha cocrasiisi-
er 120 m 60 nHEl COOTBETCTBEHHO, a MEXKIY KOHTHHYY-
voM ma 4200A u ma 5100A — ~ 2-6 ameii. Kontunyym
n Ha moToku nameHsmuch B ~ 2 pasa, B TO BpeMs Kak Ha
MMOTOKN — B ~ 1.4 pa3za.

SPECTROPOLARIMETRIC MONITORING
OF THE RADIO GALAXY 3C390.3

The polarization parameters of the radio galaxy
3C390.3 were obtained: the Stokes parameters, degree
of linear polarization, position angle of the polarization
plane, continuum flux and the shift of the HS broad com-
ponent in polarized light relative to the system velocity.
It was found that during the five-year monitoring period,
the polarization parameters of broad lines and contin-
uum had been changing considerably. A model was sug-
gested in which the observed continuum polarization is a
result of vector addition of the disk polarization, which
changes slowly and whose direction approximately coin-
cides with the jet direction, and the quick changing po-
larization caused by the synchrotron radiation of the jet,
whose polarization vector is approximately perpendicu-
lar to the jet direction. It was shown that the observed
depolarization in the Ha line is caused by the warm gas
of the broad line region (BLR) moving along the disk
axis towards the observer with a velocity of 1200 km/s.

V.L. Afanasiev, A.I. Shapovalova, L. Popovich,
N.A. Borisov. MNRAS, 448, 2879-2889 (2015).

THE NEW METHOD OF AGN BLACK
HOLES MASS MEASUREMENT

The method of direct determination of AGN black
hole mass based on the observed relation between po-
larization plane angle and velocity in the BLR was im-
plemented. The test was made by means of numerical
simulation by Monte—Carlo method with the STOKES
package. It was shown that the method gives correct (in
the dynamical sense) estimates, which do not depend on
the galaxy angle of inclination to the line of sight.

V.L. Afanasiev, L. Popovich.
(2015).

AJL, 800 (2), L35

THE FIRST LONG-TERM MONITORING OF
THE QUASAR E18214-643

We analyzed the results of the long-term (1990-2014)
photometric (in B, V and R bands) and spectroscopic
(within the range of 4000-7500A ) monitoring of the dou-
ble black hole candidate QSO E18214-643 — a nearby
(z = 0.2972) radio quiet high luminosity quasar. Using
the cross-correlation functions, it was obtained that the
lag time between the continuum and the Ha lines was
120 and 60 days respectively, and between the contin-
uum at 4200A and at 5100A it was ~ 2-6days. The
continuum and Ha fluxes had been changing by a factor
of ~ 2 times, whereas the Ha fluxes by ~ 1.4 times.
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Haiinensr nepuonuaeckue Bapuaruu B GOTOMETPUIE-
cknx oTokax ¢ mepuogamu 1200, 1850, 4000 n 4500 et
U [IEPUOJINYHOCTH B BapHAIUAX KOHTUHYaJbHBIX 1 Ha
morokax ~ 4500 mueit. OrieHeHHAsT Macca 9€PHOM JTBIPHI
~ 2.6 X 109M®. Tlokazano, 9T0 MHTEPIPETAIUS PE3YIIb-
TaTOB B paMKaX MOJIeJIM JIBOMHONU YepHOMN JIbIPbl IPOTHU-
BopeunT HabsoaeHnsM. Hanbosiee BeposiTHBIN ClieHApHin
I 00 bsicHEHUS HAOJIIOEHUN — IPUCYTCTBUE IJIOTHBIX
OGoraThIX Ta30M ODJIATHO-TIOIOOHBIX CTPYKTYP, BpaIlaio-
IIUXCsT BOKPYT' OTCKOYUBIIEN YEPHON JIBIPHI.

A.U. Illanosanosa, A.H. Bypenxos, B.E. 2Kda-
noea, H.I. Boukapes u dp. AJ Suppl., 222 (2), id. 25,
18pp. (2016).

ITAPAMETPBHI TAJIAKTUNYECKOI'O BETPA
B NGC 4460

NGC 4460 — nmua30BUIHAS W30 IUPOBAHHAS TAJTAKTH-
Ka, B KOTopoil B xone Ha-0630pa 6/IM3KNX rajlakTuk Ha
6-m reseckorie CAO PAH (Kaiicun, Kapadyenues, A&A,
479, 603, 2008) 6buTa OOHADYIKEHA TPOTSKEHHAS IMUC-
croHHast TyMaHHOCTh. Monceesbim u sip. (MNRAS, 403,
1849, 2010) upezcraBieHbl PE3yJIbTATHL €€ CIEKTPAJIb-
HOTO WCCJIEOBAHUs. DBLIO MOKAa3aHO, YTO 3Ta TyMaH-
HOCTD SABJISETCs PE3YJILTATOM JEHCTBUS TaJIaKTHIeCKOrO
BeTpa OT TEKYINEro 3Be3/1000pa30BaHUs B KOMIIAKTHON
(= 1KnK) 06JaCTH B [IEHTPE TATaKTUIECKOrO JUCKA.

ITo pesynbraram Habsromenuit Ha BTA B juann Ho
C TIOMOINBIO CKaHupyoiero uarepdepomerpa Pabpu—
ITepo ObuIa M3ydeHA KUMHEMATHKA MOHU30BAHHOTO ra3a
B 9TOH rajakTuke. YTOOBI YTOYHUTH HAPaMETPLI HCTe-
YeHus rasa 13 IJIOCKOCTU TaJaKTHIECKOrO JINCKA, HUC-
[I0JIB30BAJIACH TIPOCTast TeOMEeTPHYIecKasi MOJIe/Ib BETpa,
B KOTOPOU BBbIMETEHHBbIE 0DOJIOUKHU IPEJICTABJIECHBI B BU-
Jie IBYyX BPAIAONINXCS KOHYCOB, CTEHKN KOTOPBIX BUJI-
uol B Hay, a Haxomsmuiicss BHyTpH ropsiaunii ra3 B 0aJib-
MEPOBCKHUX IMUCCHOHHBIX JIMHUSX HE U3JIy4daeT. BbIroJ-
HEHHBIN B paMKax ITON MOJIEJIN aHaJIN3 KUHEMaTUKH I10-
Kas3aJjl, 9TO IraJIJAKTUYECKUIl BeTep MMeeT KJIOYKOBATYIO
CTPYKTYPY C XapaKTePHBIMU CKOPOCTSIMU JIBUYKEHUST Ta-
3a 30-80 KM/c, 9TO COINOCTABHMO C HOJOOHBIMU HCTEUC-
HUSME B JPYTUX KADJIMKOBBIX TaJaKTUKaX (CM. DUC. .
[Tosy4ensr HOBBIE OIEHKHM JJIst SHEPIUU BETPA, JeXKaIlei
B npenenax Fying = 0.3-2.2 - 1023pr, u Bo3pacra o6pa-
30BaHHOI MM SMUCCHOHHO# TymMaHHOCTH 20-50 MJIH JIeT.
XapaKkTepHble CKOPOCTH yOeraHust Jjis JAHHOM rajJaKTH-
KU TOKA3bIBAIOT, YTO SHEPIUU FAJIAKTUIECKOrO BETPA HE
XBATUT, ITOOBI BLIOPOCUTD T'a3 3a MPE/Iebl 00JaCTH Ipa-
BUTAIMOHHOIO BJIUSIHUSI TaJlakTUKA. TakuM obpa3om, co
BPEMEHEM BeIeCTBO BHOBb BEPHETCSI B IAJIAKTHUKY.

.B. Onapun, A.B. Moucees, Ast.Bull., 70 (4), 392
(2015).

Periodic variations in photometric fluxes with periods
of 1200, 1850, 4000 and 4500 days and periodicity in vari-
ations of the continuum and Ha fluxes of ~ 4500 days
were detected. The black hole mass was estimated as
~ 2.6 X 109M@. It was shown that interpretation of
the results in the context of the double black hole model
contradicts the observations. The most plausible sce-
nario for explanation of the observations is as follows:
the presence of dense gas-rich cloud-like structures ro-
tating around a recoiling black hole.

A.I. Shapovalova, A.N. Burenkov, V.E. Zhdano-
va, N.G. Bochkarev et al. AJ Suppl., 222 (2), id. 25,
18pp. (2016).

PARAMETERS OF THE GALACTIC WIND
IN NGC 4460

NGC 4460 is an isolated lenticular galaxy. During the
Ha survey of nearby galaxies with the 6m telescope of
SAO RAS (Kaisin, Karachentsev, A&A, 479, 603, 2008),
an extended emission nebula was detected in it. Moseev
et al. (MNRAS, 403, 1849, 2010) presented results of its
spectral investigation. It was shown that this nebula is
caused by a galactic wind from a compact (= 1kpc) re-
gion of current star formation in the galactic disk center.

Kinematics of the ionized gas in this galaxy was stud-
ied from the BTA Ha-line observations with the scanning
Fabry—Perot interferometer. To study the parameters of
gas outflow from the galactic disk plane, we used a sim-
ple geometric model of wind in which the swept out en-
velopes are presented as two rotating cones whose walls
are seen in Ha but the internal hot gas does not emit
in the Balmer emission lines. The kinematics analysis
made in the context of this model has shown that the
structure of galactic wind is flocky with typical gas mo-
tion velocities of 30-80km/s, which is comparable with
similar outflows in other dwarf galaxies (see Fig. .
New estimates were obtained for the wind energy lying
in the range Eying = 0.3-2.2- 10°?erg and the age of the
emission nebula generated by it of 20-50 million years.
Typical escape velocities for this galaxy show that the
energy of galactic wind is not sufficient to eject gas out-
side the galaxy gravitational influence. Thus, sooner or
later the matter will return back into the galaxy again.

D.V. Oparin, A.V. Moiseev, Ast.Bull., 70 (4), 392
(2015).
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Puc. 18: Bsepxy: caesa — usobpascerue earaxmuru NGC 4460 us SDSS-0630pa 6 duavmpe r, cnpasa — u300-
pasicenue 8 amuccuonhol aunuy Ha, noayuwennoe no darmvim wabarodenuti ¢ unmepgpepomempom Pabpu—Ilepo
(UPII) na BTA. Brusy: caesa — noae aysesux ckopocmets no danwnvm HUPII, cnpasa — modeav epauierus Jucka
20AAKTMUKY U BDLMEMAEMO20 BEUWECTNEA 2AAAKMUNECKO20 6ETNPA.

Fig. 18: Top: SDSS image of the NGC 4460 galazy in the r filter (left), image in the emission Ha line obtained in
the BTA observations with the Fabry—Perot interferometer (FPI) (right). Bottom: radial velocity field by the FPI
data (left), model of galaxy disk rotation and the swept-out matter of galactic wind (right).

TYPBYJIEHTHBIE 1B KEHUN A
NOHN30BAHHOTIO I'A3A B
KAPJINKOBBIX TAJTAKTUUKAX

C ucnospzoBanneM 3D-CIEKTPOCKOIMN CO CKAHUPY-
oM uaTepdepomerpom Pabpu—Ilepo va BTA 6Gbuia
n3yJyeHa KNHEMATHKa NOHU30BAaHHOIO ra3a B 59 OJIu3Kumx
KAPJIMKOBBIX TAJIAKTHKAX. [ [0CTPOEHBI JIByMEPHBIE ITOJIS
CKOPOCTel MOHN30BAHHOTO Ta3a, KAPTHI JUCIEPCUH CKO-
pocreil u u3obpaxkenus rajakTuk B guHuu Ho (puc.
cieBa). C TOMOIIBIO 9TUX KapT ObLIA BBIYUCJIEHA CPell-
Hsisl (B3BEIIEHHAs 110 CBETUMOCTH) JINCIIEPCUS] CKOPOCTEi
HMOHU30BAHHOTO raza (o).

Ilosrydennbie Ha 6-M Tegeckore JAHHbIE 3HAYUTE/b-
HO PaCIIUPSIOT B CTOPOHY MAJIOMACCHBHBIX TAJIAKTHK U3~
BECTHOE U3 JIUTEPATYPHI COOTHOIIEHIE «CBETUMOCTb—/IHC-
nepcusi ckopocreity (L—o) u maror HabIoaTebHbIe ap-
T'YMEHTBI B TIOJIb3y TOT'0, UYTO BEJIUYNHA 0 OIPEIeJIsIeTCs
TEKYIUM 3BE31000pa30BAHIEM:

TURBULENT MOTIONS OF IONIZED GAS
IN DWARF GALAXIES

Kinematics of the ionized gas of 59 nearby dwarf
galaxies was studied using 3D spectroscopy with the
BTA scanning Fabry—Perot interferometer. 2D veloc-
ity fields of the ionized gas, maps of velocity dispersion
and Ho images of the galaxies were constructed (Fig.
left). These maps were used to calculate the average (lu-
minosity weighted) velocity dispersion of the ionized gas

(o).

The data obtained from the 6m telescope consider-
ably extend the “luminosity—velocity dispersion” (L — o)
relation, known from the literature, to the side of low-
massive galaxies and give observational evidence that o
is determined by current star formation:
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Puc. 19: IIpumepv: uzobpasicernuti 6 surnuu Ha xapm ayuesvix ckopocmeti u ducnepcuu ckopocmeti uoHu308GHH020
2a3a (UCIPABAEHHBIT 3G MENAOBOE YUWUPEHUE AUHUL), NOAYHEHHUT U3 HaOMOdeHUT CO CKAHUPYOWUM unmepgpe-
pomempom Pabpu—Ilepo dasn deyx xkapauxosur zanaxmuk (caesa). Coomnowernue SFR-0 0as passusmnvr munos
eanaxmuk (cnpasa). Curue mouky — darnnve, nosyuennve wa 6-m meaeckone. depnas aunus — AuneliHad an-

NPpoxrCUMaAyUA 31M020 COOMHOWEHUA.

Fig. 19: Examples of images in the Ha line, maps of line-of-sight velocities and velocity dispersion (corrected for
thermal line broadening) obtained from scanning Fabry—Perot interferometer observations of two dwarf galazies
(left). The SFR-o relation for different types of galazies (right). Blue dots depict the data from the 6-m telescope.

The black line shows a linear fit of these relationships.

e Cpepasist ¢ JiydIiie KOPpEJUPYeT CO CBETMMOCTBIO Ta-
JlakTuK B JuHUN Hey, 4eM co CBETUMOCTBIO B IIIMPOKUX
duaprpax B u K. IIpakTuyecku oTCyTCTBYET KOppe-
JISITIAST MEXKJy O M CKOPOCTBIO BpAIEHUs] TaJaKTHKU
(T.€. ee TOJTHOI Maccoii).

e Ha ocuoBanuu 31ux pe3y/jabTaTOB U JAHHBIX U3 JIATE-
paTyphl ITOCTPOEHO IIOOATHHOE COOTHOIIEHHE MEXKILY
o u temioM 3Be3noobpazosanus (SFR), onpenessie-
MBIM TI0 cBeTuMOCTH B Hey, BBINIOJIHSIONIEECST B IIIHU-
pokom jmarnasone SFR = 0.001-300 M, /rox. Coor-
womeare SFR—o st 06beieHHON BEIOOPKU KapJIUKO-
BBIX FAJIAKTUK, TAJIAKTUK C MOIIHBIM 3B€3/1000pa30Ba-
HUeM, OJIM3KHUX SPKUX U YIBTPAAPKUX NHPPAKPACHBIX
rajlakTHK AlIpoKcuMupyercs Kak SFR o ¢?3%0:2
(puc. crpaBa). Takum o0pa3oM, HAKJIOH 3aBUCH-
MocTu L—0 B BBIOODKE JIMCKOBBIX TaJAKTHK C JIOMU-
HUPYIOIIUM BpalieHueM (BKJIIOYas B3aUMOJIECHCTBYIO-
[ye) CXOJIEeH C AHAJOIMYHBIM COOTHOIIEHUEM JIst OT-
JleJIbHBIX ruranTckux obJiacreit HII.

Bwmecre ¢ apyrumun aprymMenTamMu 3TO TOBOPUT O TOM,
9TO CKOPOCTH TYPOYJEHTHOTO JIBUKEHUS MOHU30BAHHO-
I'o ra3a He CBs3aHa C BUPUAJbHBIMU JIBUKEHUSIMU B I'Da-
BUTAIIIOHHOM TIOTEHITHAaJIe Kap/JIMKOBBIX TaJIaKTHUK, a B
OCHOBHOM ONPEJIETISIETCST SHEPTHE, «BIPBICKUBAEMO» B
ME2K3BE3/IHYIO CPE/ly B IIPOIECCe TEKYINEro 3Be3/1000pa-
30BaHUS.

A.B. Moucees, A.B. Tuxonos, A.A. Kavnun;
MNRAS, 449, 3568 (2015).

e The average o better correlates with galaxy luminosity
in the Ha line than with luminosity in the wide B and
K filters. There is no correlation between o and galaxy
rotation velocity (i.e., its total mass).

e On the basis of these results and data from the lit-
erature, we constructed a global relation between
o and star formation rate (SFR) determined from
Ha luminosity, which is true within a wide range of
SFR = 0.001-300 M, /year. The SFR-o relation of
the unified sample of dwarf galaxies, starburst galax-
ies, nearby luminous and ultraluminous infrared galax-
ies is approximated as SFR o o°-3%%2 (Fig. right).
Thus, the slope of the L—o relation in the sample of
disk galaxies with prevailing rotation (including the
interacting ones) is similar to the analogous relation
for separate giant H II-regions.

Along with other arguments, this means that the ve-
locity of ionized gas turbulent motion is not related with
virial motions in gravitational potential of dwarf galaxies
but is determined mainly by the energy “injected” into
the interstellar medium in the process of current star
formation.

A.V. Moiseev, A.V. Tikhonov, A.A. Klypin. MNRAS,
449, 3568 (2015).
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Puc. 20: Ucemownux 0422+1512. Caesa: uzokonmypo. paduoxapmov. NVSS, wanroorcennvie na usobpasicerue u3
DSS2-red. Cmpenouka ommeuwaem noaoxcerue To3AGUCKOU 2asaKMUKY U €€ ONMUMECKUE KOOPOUHAIMDL, MAKHCE NO-
Ka3an npurAmMG pazmep paduocmpyrmypv.. Cnpasa: onmuveckuti cnekmp To3atckol 2aAGKMUKY, NOAYYEHH LT
co SCORPIO-2; ommenero nosoAHCEHUE OCHOBHBLE IMUCCUOHHBIT U AOCOPOUUOHHDBLT AUHUL.

Fig. 20: The source 042241512. Left: isocontours of the NVSS radio map superimposed on the DSS2-red image.
The arrow points the location of the host galaxy and its optical coordinates. The accepted size of the radio structure
1s also shown. Right: optical spectrum of the host galaxy obtained with SCORPIO-2; main emission and absorption

lines are marked.

OIITNYECKOE OTO2KJECTBJIEHNE
HOBBIX ITPOTSA>KEHHBIX
PAJINNOTAJIAKTUK

Anamms karajora paauomaHuabix NVSS ¢ moMompio
CIENUABHO pa3pabOTAHHBIX AJITOPUTMOB, JIaJl CIUCOK
OKOJIO TIOJIYTOPa THICAY KAHIUJIATOB B HOBBIE IIPOTSI-
xkenHble pajguoncrounuku. C momompb SCORPIO-2 na
BTA npoBelieHbl CHEKTpabHbIE HAOJIOAEHUS OITHYE-
CKUX KOMIIOHEHT JIEBSITU MPOTSKEHHBIX PaIUOUCTOIHU-
koB (puc. . U3mepennble KpacHble CMEIEHUs IeH-
TPaJbHBIX TAJIAKTUK JIeXKaT B jauamnaszone z = 0.1-0.4.
B pamkax cranmapTHON KOCMOJIOTHIECKONW MOJIENH II0-
JIy9eHbl (PU3NIECKUe pas3Mepbl PaJuoUCTOYHUKOB. [IBa
CaMbIX TPOTsi?KeHHbIX 00bekTa BbIOOpKU 000340351 u
0422+1512 mocturaror pasmepos 2.1 Mok u 4.0 Mok
coorBeTcTBeHHO. [lociemuss BeMUMHA JIUIL HEMHOTO
MEHBIIIE CAMOT0 POTSKEHHOIO W3 M3BECTHBIX HA CEro-
NHAMHAA 1eHb paauoncrodrukos (3C236). Obmenpu-
3HAHHO, YTO OCHOBHBIM UCTOYHUKOM SHEPreTUKHU PaIno-
rajIakTUK sIBJISIETCS [IaJICHIE BEIECTBA HA [EHTPAJILHYIO
CBEPXMACCUBHYIO YEPHYIO JIBIPY. B TO Ke Bpemsi, TOKa
HET €JIMHOrO MHEHUS O TPUIMHAX, TOPOXKIAIONIUX CTOJIh
MPOTSI?)KEHHBIE OOBEKTHI M JIOJINOE «BPEMSI XKU3HU» pe-
JIATUBUCTCKUX YACTHUIl, CAHXPOTPOHHOE U3JIyIEHHIE KOTO-
PbIX U HAOJIIOAETCs B PAINOIUANIA30HE.

B.P. Amupzransn, B.JI. Aganacves, A.B. Mou-
cees, Ast.Bull., 70 (1), 45 (2015).

OPTICAL IDENTIFICATION OF NEW
EXTENDED RADIO GALAXIES

Analysis of the radio data NVSS catalog with spe-
cially developed algorithms gave a list of about 1500 new
extended radio sources candidates. Spectroscopic ob-
servations of optical components of nine extended radio
sources were carried out with BTA SCORPIO-2 (Fig.[20).
Measured redshifts of central galaxies are within the
range of z = 0.1-0.4. Physical parameters of the ra-
dio sources were obtained in the context of the standard
cosmological model. The sizes of the two most extended
objects of the sample, 0003+0351 and 042241512, are
as large as 2.1 Mpc and 4.0 Mpc respectively. The latter
value is only slightly less than that of the currently most
extended radio source 3C236. It is generally recognized
that the main source of radio galaxy energy is the accre-
tion of matter onto a central supermassive black hole. At
the same time, there is no consensus yet about the cause
generating so extended objects and the long “life time”
of relativistic particles, whose synchrotron radiation is
observed in radio.

V.R. Amirkhanyan, V.L. Afanasiev, A.V. Moi-
seev. Ast.Bull., 70 (1), 45 (2015).
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NCCJIEJOBAHUNE CBA31
TAMMA-BCIIJIECKOB C 3BOJIIOIIEN
MACCHUBHBIX 3BE3 11 TEMIIOM
3BE3/1I00BPA3OBAHNIAA B JAJIEKNX
TAJTAKTUKAX

Ha ocuose nposenennnix na BTA wabsonenuii 3a-
BepIieHo uccieaoBanne ramma-seriecka GRB 140801A
B corpyauudectse ¢ npoekrom MACTEP. Habsonenus
sroro oobekTa B CAO PAH navasmch ciycrs 2 gaca 1mo-
cJie JIeTeKTUPOBAaHUsSI TaMMa-BCILJIECKA KOCMUYECKO 00-
cepsaropueit Fermi (V. Pelassa, 2014, GCN 16658). O6-
Hapyxkenne abcopbrmonnbix junuit Fell, AlTl, MgII,
MnlIl B cnekrpe, momydennom croycrst 3.89 gaca mocie
perucTpanyuy CoObITHS, MO3BOJUJIO IOJATBEPAUTH KPac-
HOe cMerreHne 0obekTa z = 1.32. CrekTp mosyvueH ¢ mno-
morpio npubopa SCORPIO B mmamnaszone 3500-7200A, ¢
paspemenuem FWHM = 151&, [IpSIMbIE CHUMKU B (DU~
tpax V u Rc. IloBenenne onrnaeckoro nCTovHUKA MIPO-
CJIEXKUBAJIOCH HA 6-METPOBOM TEJIECKOIIE B T€UE€HNE HOUN,
a TaK»>Ke CILyCTs CYTKH II0CJIe TaMMa-TPUITEPA, UTO 1103~
BOJIMJIO OOHAPYKUTH U3MEHEHHUE [M0Ka3aTe sl CTeIlleHHO-
ro 3aKOHa majieHus OJiecka co Bpemerem ¢ —1.4 1o —0.8.
Bri10 nokazano, 9T0 9TO BIIOJIHE €CTECTBEHHO OOBSICHS-
eTcs JIOMAHUPOBAHUEM IPSAMOI YIAPHOM BOJIHBI HA PaH-
HUX CTaUsIX W 0OpaTHON Ha OoJjee MO3THUX.

st cBepxuoBoit Ib tuma SN 2012au B X071 MEKTy-
HapOJ/IHOTO MOHUTOPHUHTA OBLIO MOy IeHo 6osiee 20 onTu-
YECKUX CIIEKTPOB, MOKPBIBAIOIINX BPEMEHHON JINAa30H
oT b mmHeit mepes MaKCHUMyMoM Ojtecka 10 96 mHeit mocite
HEro. YIajaoCh METAJIbHO MPOCJIEIUTDH JBOJIONUIO CIEK-
TpasbHbIX ocobenHocreil (cMm. puc. 21). s nonumanus
PUBUKK TIPOIECCOB B 3TUX KJIACCaX OOBEKTOB IIPOBEJIE-
HO CpaBHEHUE aHAJIOIMYHBIX XapPAKTEPUCTUK, [0 JIMHU-
am Call, Fell, Sill, OI, Hel u HI 6pum nmocrpoens:
KPUBbBIE YMEHBIIIEHUsI CKOPOCTENl DPACIIUPEHUs] Pa3JImd-
HBIX YacTell 0DOJOYKHU, pasjeTarolieiics B pe3yabTaTre
B3pbIBa 3Be3/bl. CKOPOCTH TSXKENBIX 3JIEMEHTOB, BOJO-
posa, KpeMHus u reust, gocruraronmx 24000 kM/c, ObI-
JI CPABHEHBI C AHAJIOTTIHBIMU CKOPOCTSIMU U3y YABIIAX-~
cs paree 00bEKTOB. B cpaBHeHUN ¢ XapaKTEPHBIMA TIPEJI-
crapuresisimu [b tuma, SN 2012au moka3niBaeT 3aMeTHO
OoJiee BBICOKWE CKOPOCTH pacimupenusi porocdepsl, Te-
JIMST U BOJOPOA, IPUOJINIKASCH 110 9TUM XapaKTEPUCTHU-
KaM K CBEPXHOBBIM, CBSI3aHHBIM C TaMMa-BCILJIECKAM.

IIpoBesier MOHUTOPUHT OJIM3KOrO TaMMa-BCILIECKA
GRB 150818A. OTKpBITBII KOCMUYECKON 00cepBATOPH-
eit Swift ramma-semieck GRB 150818A  mabmonasics
HECKOJIbKUMHU HazeMHbIME Tejieckonamu: 6-M BTA u 1-m
Zeiss-1000 8 CAO PAH, 10.4-m GTC, 2.5-m NOT, 1-m
resieckor B TIITAO, 1.6-m A3T-33uk B Mongax u ap. Ha
resieckonax CAQO 656110 IpoBeieHo 14 3mox HaboIeHuit,
npenmytmiecrBenno B duiabrpe Re. B coBokymmoctu ¢
UMEIONUMUCS JAHHBIMU JIPYTUX 06CepBATOPHil OBLIO 110-
Ka3aHO Ha/IMYHe 3HAYUTEIHbHOI'O MOsPYaHUs Ha KPUBOU
6siecka B KpacHOM buibTpe. Makcumym Ojiecka HACTY-
nu crrycrs npuMepro 11 auedt nocse Beriecka (B cucre-
Me oTcuéra 00beKkTa Ha KpacHoM cMmerrnenun z = 0.282),
9TO CPABHHMO C XapaKTEPHBIMU BPEMEHAMH HACTYILIE-
Hus MakcuMmyma y Ic tuma cBepxuOBBIX. PoTOMETpHUUE-

A STUDY OF THE CONNECTION OF
GAMMA-RAY BURSTS WITH THE
EVOLUTION OF MASSIVE STARS AND
STAR FORMATION RATE IN DISTANT
GALAXIES

On the basis of BTA observations, a study of the
gamma-ray burst GRB 140801A was completed in col-
laboration with the MASTER project. The observations
of this object at SAO RAS started 2 hours after the de-
tection of the gamma-ray burst by the Fermi space ob-
servatory (V. Pelassa, 2014, GCN 16658). Detection of
the absorption lines FeIl, AIII, MgIl, MnII in a spec-
trum obtained 3.89 hours after the recording of the event
allowed us to confirm the object’s redshift z = 1.32. The
spectrum was obtained with SCORPIO within the range
of 3500-7200A with the resolution FWHM = 15A, the
direct images are in the V and Rc filters. The behavior
of the optical source was traced with the 6m telescope
during this night and a day after the gamma-ray trigger,
which allowed us to discover the variation of the power-
law brightness fall index with time from —1.4 to —0.8. It
was shown that this is explainable quite naturally by the
dominance of the direct shock wave at the early stages
and the reverse one at the later stages.

In the course of the international monitoring of the
type Ib supernova SN 2012au, more than 20 optical spec-
tra were obtained covering the time range from 5 days
before the brightness peak to 96 days after it. We suc-
ceeded in tracing the evolution of spectral features in
detail (see Fig. . To understand physics of the pro-
cesses in objects of this class, analogous characteristics
were compared. The curves of decrease of the expan-
sion velocities of different parts of the envelope flying
away due to the star explosion were constructed from the
lines Call, Fell, SiIl, OI, Hel, and HI. The velocities
of heavy elements, hydrogen, silicon, and helium, achiev-
ing 24000 km/s, were compared to analogous velocities
of the objects studied previously. In comparison with
typical type Ib representatives, SN 2012au shows notice-
ably higher velocities of photosphere expansion, helium
and hydrogen, approaching (by these characteristics) to
the supernovae related to gamma-ray bursts.

The monitoring of GRB 150818A was carried out.
The gamma-ray burst GRB 150818A, discovered by the
Swift space observatory was observed with the ground-
based telescopes: the 6m BTA and 1m Zeiss—1000 at
SAO RAS, the 10.4m GTC, the 2.5m NOT, the 1m tele-
scope at TShAO, the 1.6m AZT-33ik in Mondy, and
others. Fourteen epochs of observations were conducted
with the SAO RAS telescopes, predominately in the Rc
filter. In combination with available data from other
observatories, it was shown that there is a considerable
brightening in the red-filter light curve. The brightness
became maximum about 11 days after the burst (in the
object reference system at the redshift z = 0.282), which
is comparable with typical times of maximum in type Ic
supernovae. The photometric signatures were confirmed
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Puc. 21: Isomoyus cxopocmet pacwuperus croee Hel, HI uw Sill y ceepxrosoti SN 2012au
Fig. 21: The evolution of layers expansion velocities of SN 2012au Hel, HI and Sill.

CKHUe IPU3HAKUA OBLIM IOITBEPXKJIEHBI CIEKTPAIbHO Ha
10.4-m reneckonie GTC. Ilnanupyercs: npoBejieHNe Ha-
OJIIOIEHNIT POAUTEIHCKON TAJJAKTHKI 00bEKTA.

I'M. Becxun, C.B. Kapnos, A.C. Mocxeu-
mun, B.B. Coxonos, A.B. Bupokos, I'A. Ozanecan.
«GRB 140801A: BTA confirmation of redshifts, GCN
16663.

NCCJIEJOBAHUNE AKTUBHBIX AJEP
TAJTIAKTUK

[TpomoiizkeHbl COBMECTHBIE HAOJIIOJIEHUS] B PAIA0- U
ONTUYECKOM JMaa30HaX aKTUBHBIX sijIep FaJIAKTUK THU-
na BL Lac ¢ nesnbio obnapyzxkenus Opictpoit (IDV) me-
PEMEHHOCTH MMOTOKA W3JIyUYeHUs] U YCTAHOBJICHUST KOppe-
JISITIAM BAPUAIUI TIOTOKA OT MCTOYHWKOB B YKA3AHHBIX
nuranas3oHax jymH BoiH. CHHXPOHHBIE HAOJIIONEHUS BbI-
6opku n3 10 00bEKTOB IPOBOIMIINCH Ha 1-M pedieKTope
Heitcc—1000 ¢ mrarabiM [I13C-hboTomMeTrpoM B 0OCHOBHOM
B R duibrpe u Ha 22-MeTpoBoM pasgmoreseckone HUN
KpAO mna wacrorax 22 u 36 'T'n. s gactu 06beKTOB
BBIOODKH IOJIyUeHbI JaHHble B mojiocax B, V, R, I. 9to
[IO3BOJIUT IIPOAHAJU3UPOBATh BapPUAIUU IIBETOB UCCJIE-
JIyeMbIX UCTOYHUKOB Ha PA3JIMYHBIX ITarax OJIecKa.

IIpoBesien MHOrOJIETHHIT MOHUTODPUHT JIBYX OOBEK-
ToB BbIOOpPKE — AO 0235+164 u S5 0716+714. s
AO 0235-+164 mocrpoena kpuBasi 6j1ecka B mosioce R Ha
npoTsizkennn aseraanarn Jjiet: ¢ 2002 mo 2013 rr. Hapsay
CO CPaBHUTEJILHO OBICTPOIl IIEPEMEHHOCThIO Ha MACIITA-

by spectra from the 10.4m GTC. Observations of the
object’s host galaxy are planned.

G.M. Beskin, S.V. Karpov, A.S. Moskvitin,
V.V. Sokolov, A.V. Biryukov, G.A. Oganesyan.
“GRB140801A: BTA confirmation of redshift”, GCN
16663.

A STUDY OF ACTIVE GALACTIC NUCLEI

Joint radio and optical observations of BL Lac type
active galactic nuclei were continued with the purpose
of detecting intraday variability (IDV) of radiative flux
and determining correlations between flux variations in
the indicated wavelength ranges. Simultaneous obser-
vations of a sample of 10 objects were carried out with
the 1m Zeiss-1000 reflector using the standard CCD pho-
tometer mainly in the R filter and with the 22-meter ra-
dio telescope of CrAO at frequencies of 22 and 36 GHz.
For a part of the sample the data were obtained in the B,
V, R, I bands. This will allow us to analyze color vari-
ations of the considered sources at different brightness
stages.

Two objects of the sample, AO 02354164 and
S5 07164714, were monitored during many years. For
AO 0235+164 the R-band light curve was constructed for
12 years: from 2002 to 2013. Along with a comparatively
fast variability on a scale of week, the large-scale details
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Puc. 22: Kpusas gpomomempuneckoti ne-
pemernnocmu AO 02354164 6 duavmpe R
6 mewerue 2002-2013 2e.

Fig. 22: AO 0235+16/4 photometric vari-
ability curve in the R band from 2002 to
2013.

JE-24400000

6ax HeJseIb XOPOIIO BUIHBI KPYITHOMACINTAOHBIE JIeTAIN
¢ aMIuTyA0i 110 4™ Ha macimrabax mopsiaka roja. Or-
MeruM, uro yapdenune AO 02354164 mouru jgo 15™ B
2009 r. (uarepsasn 54600-54800 ma puc. [22) coBuamaer
¢ HapacTaHHEM IIOTOKA B PAJIMO/INAIIA30HE U B TaMMa-
nuarazone. COBMECTHBIN aHAJIM3 JTAHHDBIX, MOJIYIEHHBIX
B OIITHYECKOM U PaJMOIMAIIa30HaX, IPOIOJIKAETCS.

B.B. Baaciok, M.M. I'ab6dees, T.A. Pamxysrsun,
0.1. Cnupudorosa u dp. ATel, 7004 (2015). ARep,
59 (9), 851 (2015).

®U3UKA 3BE3]

OBHAPY2KEHUWE CBEPXMEIJIEHHOT' O
MATHNUTHOTO POTATOPA HD 965

Ha 6-m Teseckone npomosikaercss U3ydeHHE OYEHb
Me€/IJIEHHO BPAIAIONIXCs MArHUTHBIX 3BE3J], C IEPUO/Ia-
MU BpAIlleHUsI TOJ/IbI U JlecaTusierus. Hajmane Takux 06b-
€KTOB KpaifHe BayKHO JJIsT 00'bsICHEHUS TPUPOILI (DOPMU-
POBaHMS KPYITHOMACIITAOHBIX MATHUTHBIX MMOJIEH XMMU-
YeCKHU MEKYISAPHBIX 3B€3J— Yy TaKUX MEJJIEHHBIX POTa-
TOPOB II0JIe HE MOXKET NeHEPUPOBATHCHA MEXAHU3MOM M-
HaMo. BIioTh o mocsennux jeT ObLIO U3BECTHO BCETO
2 00beKTa CO CBEpXMEJJIEHHBIM BPAIEHUEM, YTO MOXK-
HO ObLTO ObI OOBSICHUTH CJIyYailHOCTBIO. B pesysibrare
JUITATEHbHBIX MOHUTOPUHTOB B 2015 T. IOJIyUeHbI n3Mepe-
HUsT MarHUTHBIX TTos1eit aByx 3Be3m: HD 965 u HD 18078.
Tlokazano, uro mepuoj Bpamenuss HD 965 mpessbimaer
15 jer m He MOXKeT OBITh ITOKa OIpejesieH Oojee TOY-
HO, TIOTOMY YTO HADJIIO/IEHUsT HE OXBATUJIU [TOJTHBIN ITAKJT
mepemenHocTr. [losToMy MarauTHasT MOJIEIb 3BE3/IbI €ITIe
He MOXKeT ObITh rmocTpoena. [lepuon spamennst HD 18078
cocrasiisieT 1360 cyrok. IlocTtpoena dhazoBas MarauTHas
KpUBasi U MOJI€JIb MArHUTHOIO IoJisi. MarHuTHBIA u-
ITOJTb CMEIEH OT OCH BPAIIEHUS W HAKJIOHEH IO OTHOIIIe-
uuio K Heil. OOHAPYKEHNE JIBYX HOBBIX OYE€Hb ME/JIEHHO
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with an amplitude of up to 4™ are seen well on a scale
of a year. Notice that the brightening of AO 0235+164
almost up to 15™ in 2009 (the range 54600-54800 in
Fig. coincides with the increase of flux in radio and
gamma-rays. Joint analysis of the data obtained in the
optical and radio ranges goes on.

V.V. Vlasyuk, M.M. Gabdeev, T.A. Fatkhullin,
O.1. Spiridonova et al. ATel, 7004 (2015). ARep,
59 (9), 851 (2015).

STELLAR PHYSICS

DISCOVERY OF A SUPERSLOW
MAGNETIC ROTATOR HD 965

The study of magnetic stars rotating very slowly with
periods of years and tens of years continues on the 6m tele-
scope. The existence of such objects is of great impor-
tance for explanation of the nature of large scale mag-
netic field formation in chemically peculiar stars: in that
slow rotators the field cannot be generated by the dy-
namo mechanism. Up to the recent years, only 2 objects
with superslow rotation were known, which could have
been explained by an accident. In 2015 a long monitoring
resulted in obtaining the magnetic field measurements
for two stars: HD 965 and HD 18078. It was shown that
HD 965 rotation period exceeds 15 years and cannot be
determined more exactly yet, because the observations
do not cover the total variability cycle. That is why the
magnetic model of the star cannot be constructed yet.
The HD 18078 rotation period is 1360 days. The phase
magnetic curve and a model of the magnetic field were
constructed. The magnetic dipole is shifted from the ro-
tation axis and inclined towards it. The discovery of two
new very slowly rotating stars shows that slow rotation
is not accidental, this is a law in rotation velocity distri-



