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E.A Eada+&ivda , AE. 1aéasta , 1.A iafiit-
aa, A.A. Eéliei. MNRAS, 454, 1798 (2015). 1aoa-
deaeé Tivaseéiaal a alaiall 10+404& DAI.
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AAEAEOEEE
ia 10-i40081a1i 0&éanéfia SALT (Southern African

Large Telescope) eciddaia €6+aaay néidinol gasiai-
al néfiediey a 6aioda peaeiié easeesiaié dacaéoeée
KKs3: +112 8i/fi. Efiiféucoy &aii0d fi 621480 ACS

(Advanced Camera for Surveys) éiilie+anéiar 0aeanéi-
ia Oadaea, iotadadia fviéa dafnfolyiey it addgeid
adoae ésanine aeaaioia: 212  0:.07Iie. &gy
fay nélaInou dagaéoeée Toilieodéuil 1anoia
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Feeadey 1aR0MAT v:a8eiag ec-ca dafeedaiey 1anoNnaT
aléaa. Aasacoesa 15Tl GacdALARONY A 10346UIN4
cadcal, ~of ficalees! i3iladeesiaact 4 efoidep

cadcaiiadaciaaiey. Niasanil itadee, 74% cadca KKs3
fadaciaaeinu 4ieaa 12 1664 680 facad, a jauay iaffa

cadca fifoaaeya®:3 10'M

EA Eada:ioda , El lacadiaa | AE. laéa-
814, D.A. Oagee, E. Deose. MNRAS, 447L, 85 (2015).

SAO RAS REPORT

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 magnitudeM g 10 and
virial mass My;  10°M . It was found that the stan-
dard CDM model describes perfectly well the distri-
bution function of circular velocities for massive galax-
ies (Veirc 70km/s and M 5 10*°M ), but it
overestimates the number of dwarf galaxies with circu-
lar velocities Ve  30{40km/s by a factor of ve (see
Fig. . So large excess of predicted large dwarf galax-
ies of masses oM 10'°M in the eld 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.l. 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:
+112 km/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: :22 0:07 Mpc.
The peculiar velocity of the galaxy relative to the local
Hubble ux is 45km/s. Analysis of peculiar velocities
of 35 nearest eld galaxies (see Fig[je) 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
is23 10'M

|.D. Karachentsev , L.N. Makarova , D.l. Makarov ,
R.B. Tully, L. Rizzi. MNRAS, 447L, 85 (2015).
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peéf. 15: Naaaiaied o 181M04é dasacoee 1afoial Taudia i o&idaoe+anéeeie ivda-
fiéacaieyie ifadeaé ae ( CDM), fiedaa, e aéy odieial oaiifai aauanoaa
(WDM) , fiidada. xadita o y éeiey iléaclaapo iadépaaoaeuiop 66iédep féioi-
fiodé aey ataioée aaé éigilie 6aaoitie eeieyie fiéacaill 0adidaoe+arééa

eeieyie inéacg
CDM-idaanéacaiey anck (édaniay éeiey) € WMAP7 (fieiyy éoeaay)
Edaniay godesiaay & y 11adee oieuét i odiiié 1aoddedé aag 6+aoca aéeaaa
aaoeiiia. ladgaiiay i ae0 & oadeée+aiep eaoaiaié neidinoe aacaéoee.
Fig. 15: Comparison of distribution of circular velocity of Local Volume galaxies with the theoretical prediction of

models for cold dark matter (CDM) (left) and for worm dark matter (WDM) (right). The black dots and the
black dashed line show the observational velocity function for a sanepbf galaxies inside 10 Mpc. On the left, the
solid color lines show the theoretical CDM predictions with cosmological parameters by Planck (the red line) rad
WMAP7 (the blue curve). The red dashed line shows the prediction ahe model only with dark matter without
considering contribution of baryons. The heightened mass of baops in halo centers leads to the increase of circular
velocity of galaxies.
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Fig. 16: The view of neighbor galaxies around KKs3. The color and size of circledenote the morphological type
and luminosity of galaxies according to given scales. Three circles aund 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 expaorsi The red asterisks show ve dwarf spheroidal
galaxies, which are isolated systems to a greater or lesser degree.



38 10xAO NAI PAI 2015

1 [adepadieyi ia eiaeénéll daaeioaeanéiia

GMRT éfneadaiaail danidaadeaiea idéodaenital ai-
aiolaa & 1Med e6+3a0d néidinoadé o6 ecieediaaiiié
éaoeeéiaié aaeaéoeée Andromeda-IV, 90% aaodeéiiité
lanna éloisié 164a0aado a aaciiasaciii Anoiyiee.
Toi&+ait, +of ifaedesediaaiiay 0aidey adaaeoasee

~A ~ 79 N

MOND ia fifaéanoaony fi aaiidie 7 édeaié adavaiey
yoié dagaéoeée.

E.A. Eada+aivda & ad. Ast.Bull.,

PANIDAAAEAIEA EAPEEEIAUO
NIOOIEEIA
N efiiféiciaaiedl iia0s & iddaeied iééépaéiéé

ja daaéioaeadnéiia GMRT aiddadd enfédaiaail dan-

Qs O mA: ANNGAr O £ An

18844648iea o6ietaité éniiaiot iaéodasuilal air-

1afioii-

Q

aiolaa 1 aenéai 62 éadeeéiatd aaéaéoe

Al fandia. 11 iadepaaieyi ia 300-1 daaeivaeanél

Arecibo éfifiéaaiaait danidaadcaied éadeeéiansd nido-

ieéla aiéooa egleeélaauuo aaeaéoeé NGC 1156,

NGC 5523 & UGC 2082. 10i8+4if, <01 +efél 1aiado-
|

2e4iit6 1a0d fidoieéia nous nc‘)éél iailga Teee-

4341147 16 fioaiaadoiié 6oieoee H I-iafif dacaéoeeé.

D =

E.A Eada:aioda e 4é. arXiv 1510.08715 (2015).

AAEAEOEEE AIEAA LYNX-CANCER

87ada4i0 iadaepaaiey ia AOA é ileo+aid ifaia
aaiita il 1doaeee~iinoe aacga (O/H) a 28 aaéaéoeéad
aéecéial aiéaa Lynx-Cancer. 11 dacgoeiioacai aiace-

ca Anao aélieaiind aaiias 1m O/H a8y 75% aagaé-
0&é yoial aiéaa (alead 100) é fdaaiaiey n aiagiae+-
itie aaiitie aéy oaiadité anaidéee dacaéoeé ec

aieda 1eioial 1eédoaeaiey nadeéal adaia 1 ofi, +of
Aaeaéoeée aiéaa eiapo iieaeadiiop 1doagee+iou,

ey

a nodaiai ia 40%, a idaielgay ~anou (
auau’iee) a fffail 1aénanneaita LSB éaseeée,

gidpo 440e6e0 140aésia 4l 2 40ac. N 6+40ii adfi-

éié ianniaié aiee aa(;a a ieo, yoio 6aéo oea(;uaaao ia
&0 a401yoita ilcaida oidiediaaied. A 6aen aasae-

oeee aléaa ymepoeueéobo galaou |aaea| faa, +ai
""" [EEUEIES

N.A. i6fioeéiiee, b.A. 834i46e60ia,
A.b. Eijcda. MNRAS, 448, 1634 (2015).

70 (4), 379 (2015).

1=10 +afiou

SAO RAS REPORT

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 con rmed 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 eld
in the isolated dwarf galaxy Andromeda-1V; 90% of its
barion mass is in the gaseous state. It was noted that the
modi ed Newtonian dynamics (MOND) does not agree
with the rotation curve of this galaxy.

1.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 rst 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 H I
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 de cit
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,
MNRAS, 448, 1634 (2015).

A.Yu. Knyazev.
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ENOIDER CAACATIABACIAAIER HISTORY OF STAR FORMATION IN
AIADTIAAU XVl ANDROMEDA XVIII

AjadniaaaxXvill easeeéiaay noadieaasgiiay aa- Andromeda XVIIl is a dwarf spheroidal galaxy as-
8aéoeéa, noiifieiay A aeaaionéié Aiedaéip M31 sociated with the giant spiral M 31 and located outside
e daiiiéleediiay ca idadaeaie aedeacuiial daaedna the virial radius of the group of M31 satellites. The
A00ii0 AiGoieéTa M 31. Aagagoeéa alea dacoagaia galaxy was resolved into individual stars with the Hub-
ia 10a4&0i0a cadcad A Miulp oaeaneéria ¥.0aaae; ble Space Telescope (HST/ACS), including old stars of
(HST/ACS), aééep+ay noasia cadcal adoaé édaniid the red-giant branch and red concentration. On the basis
Ae&aiota e esaniial nascuaiey. ia 1fitaa yoes itais of these new observations (see Fi@?), using the top of
ia&épaaoaenins aaiiad (fii. 8en. 17], diiletcoy 4ao- the red-giant branch, the distance to Andromeda XVIlI|
gei6 a40ae edanins aedaiota a0el iodadedil dan-  was determined asd = 1:33'%55 Mpc. Thus, this dwarf
folyied a Aiashiaaa Xvill, d = 1:33"%551ie. 0a- galaxy is at a distance near 600kpc from M31. The
éel 1adacil, yoa eadeeéiaay aacaéoeéa dafiieiaedia guantitative modeling of Andromeda XVIII star-forming
ia dannoiyiee 1&1él 600 &ié 10 M31. Eiée+anoadi- history shows that 34% of galaxy stars formed more than
&4 1adeediaaied enoidee caacaliadaciaaiey Ai- 12 billion yars ago, and the rest 66% are stars of \middle

astiaaa Xvlll méachiaado, ~of 34% cadca dacaéoeéé  age" from 8 to 1.5 billion years. The study con rms that
fadaciaaginu aieda 12 iéda €ao iacaa, a noaageéa- the galaxy Andromeda XVl does belong to a rare type
fiy 66% yaeypony cadcaaié fdaaidal aicdanoa 10 8  of isolated dwarf spheroidal galaxies.

& 1.5 1664 630. Effiedaiaaiey imaoaddaeaapo, +oi

Fasaéoeea Aiadniaaa XVIll 43éf0aeodéiil Toiineony

& 84aéMio 0eid ecieesdiaaiilc easeeésians noasie-

8aé0i0ns.

E.i. 1acasiaa, A.E. iaeadia, E.A. Eada+ai- L.N. Makarova, D.l. Makarov, I.D. Karachent-
6aa, D.A. Oasee, E. Pesde. MNRAS (2016, & id+a- sev, R.B. Tully, L. Rizzi. MNRAS (2016, in print).
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Peén. 17: Ecladasedied aacadoeéeé And XVIII, ie6+4aiita ia éinie+anén 0asanana Oasasa (iedaa). ia aéa-

Adaild 6aao caacaiay adee+eia cadcaiial ianacaiey dacaéoeéeé And XVIII (idadd) ~aoéi alaaeypony caac-

a0 adoae édaning deaaioia e édaniial naouaiey.

Fig. 17: The And XVIII galaxy image obtained with the Hubble Space Telescopdeft). 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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NIAEODIIERDEIAODEXANEEE
MEOIDEIA PAAEIAAEAEOEEE
3N390.3
lle6+&i0 16aiee 1adaidodia ifeydecacee daa

|-

a, fida-
iaie 8e1agiié iieydecaee, iceoeliing 6ale ieif-

aifioe Mieydecacee, iole a &lioei66ia & Aiauaiea
gedielé eniliaioa H aileydeciaaiiii fiadoa 1o-
Ife0ABUIT AER0AINE AEIBIN0e ( Veys Vo). 12688
i, =0T & 0&-AiéA TYOLEA0IAAT ITieoIoeiATATaT ia-
3eiaa ieydecaneiiina iadaiaosn sedieed seieé
11488, & 8101616 faaspaadiay ileydecasey a &ii-
0RI661& &R BACORIOAd ARGOISHAT fisieaiey Tley-
3ecatee aefed, 1AIbUAGHY 1848411 & 1aidaaeaied
801576 i5eAsece0ARUN TATAAAA0 A (AidAABAIRAI
AceAdd, & A0ROGNAIYUASHY iTeydecasee, TaonEia-
BAI176 feiBBTOBII0I Sce+Aieal Aeada, 448018 ii-
sydecadee &I0I5IAT 15848ECe0ABINT TAOTAIASE68Y-
BAi [2idaasAIeh deedod. Teacall, +of iaaspaadiay
Adieydecaey a4 eeiée H 1acheiasaia oaiedi &a-
cii TaBaf0e pediees seieé (BLR), aaéaapueiny i
ffie acféa a faidaasaiee aaepadoasy i AETSIROUP
1200 &i/f.

E. Adaiafiida, A.E. @aitaasiaa  E. Tiitae+,
A. Aiaefiia. MNRAS, 448, 2879 2889 (2015).

>

iTAUE 1AOIA ECIAPAIER 1ANN
xAPI0O AUD ARA

baaeeéciaai iayiié 1aota Tidaaadeaiey iann +as-
06 400 ARA, 1iiifaaiité ia iaaepaadité caaeneii-
fioe 6aéa iginéinoe reydecadee 1o figidinoe a gedi-
@ed eeieyo 1aeanoe BLR. 187ad4dia 16714404 1004l
+@fieaiiial i1adeedstaaiey 1aofan 1liod Eadél n
efifélciaaiedl iaédoa STOKES. liéacaii, +0f 1801-
4ééa 4aao0 16aaeelita (a aefaie+anél fianea) 16ai-
éé iaf, ia cadenyued 10 6aea iaéélia dacaéoeée é
€6+6 coaiey.

A.E. Adaiafiida , E. litaé+. AJL, 800 (2), L35

(2015).

IADAUE TTAIEAOIEE THEOIDEIA
EAACADPA E1821+643

fad B, V & R) & fiaeodasuiial (a jasafoe 4000
75000) ifieoioeisa eaiaeaaoa a aaiéich ~adiop
40060 QSO E1821+643, 48eceiAl (z = 0:2972 Ba-
aeTfieéinal éaacada aofielé Aagoeiinoe. 1aota-

& eaifiA-eia586y0ee 1Me6+ail, +of AdalY caiacal-
aaiey iaeeds elioeiooin & eeieyie H Aifoaasy-
80 120 & 60 Ai&é fiT0aAOROAAIN, A 1aseas &fioeivs-
ififa 42008 & fa 51000 2 64iaé. Effoeioc
&H iiolee ecidiyeenia  2daca, a0 Ad&ly 6ae H
folée a 1.4 daca.

SAO RAS REPORT

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 ux and the shift of the H broad com-
ponent in polarized light relative to the system velocity.

It was found that during the ve-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 H 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.l. 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
(2015).

, L. Popovich. AJL, 800 (2), L35

THE FIRST LONG-TERM MONITORING OF
THE QUASAR E1821+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 E1821+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 H lines was
120 and 60 days respectively, and between the contin-
uum at 4200A and at 5100A it was 2{6days. The
continuum and H uxes had been changing by a factor
of 2 times, whereas the H uxes by 1:4 times.
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[aeaain 1aoeiae+-aneed aadeacee a 6ioliaode+a-
fiéed 1oiéad i iddeiaaié 1200, 1850, 4000 e 4500 &idé
& 1adefae+iinol a aadéaceyo éfioeivaeuiis e H
o} 4500 4&i4¢é. 16aidiiay ianna +aaié aosa
10°M . liéacail, +0f ei0&didacasey dacosu-
0aofa a daiéad ifaaee aaiéiié ~asiié atod isioe-
aiea+e0 iadepadieyi. agaiedd adsyoiteé nodiaseé
aey Taayniaiey iadépaaieé i9endonoaé
182000 &acli Taéa+il-ilaiaind noo6éood, adauap-

ueodny aiésoa fonéi+eagaé ~asiié ansa.

QD

A.E. @aitaasiaa, A.l. Aodadiera, AA. /Eaa-
itaa, [.A. Ai+éadda & &d. AJ Suppl., 222 (2), id. 25,
18 pp. (2016).
IADAIAOPU AAEAEOExANEIAT AAOPA
A NGC 4460

NGC 4460 éeiciaeaiay eciéesiaaiiay aasagoe-
84, a 67010676 a 61ad H -1acioa Aeecéed aasacoee ia
6-1 0&aanénia NAT DAl (Eaénei, Eada+4inda, ARA,
479, 603, 2008) aliéa Taiadoeedia idioyeevsiiay yien-
fiefifay o6iaiiifiou. Ilefddani & a8. (MNRAS, 403,

SAO RAS REPORT

41

Periodic variations in photometric uxes with periods
of 1200, 1850, 4000 and 4500 days and periodicity in vari-
ations of the continuum and H uxes of 4500 days
were detected. The black hole mass was estimated as

26 10°M 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.l. Shapovalova, A.N. Burenkov, V.E. Zhdano-
va, N.G. Bochkarev et al. AJ Suppl., 222 (2), id. 25,
18 pp. (2016).

PARAMETERS OF THE GALACTIC WIND
IN NGC 4460

NGC 4460 is an isolated lenticular galaxy. During the
H 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

1849, 2010) idaanioaaéadit dacéetoacl avi fidéodaéu-spectral investigation. It was shown that this nebula is

flai enfedaiaaiey. AGel éacail, +of yoa ooiai-
ol yaeyaony dacoetioaoti adénoaey aacagoe+anéial
aa00a 10 0aé6uadl cadcaiiadaciaaiey a éfiiaéoiié
( 1éié) 1aganoe a 6aioda aacaéoe+anéiar aefneéa.
11 dacoeioaoal iadepadieé ia AOA a éeiee H

487 atea eco+aia éeidiaoeéa efieciaaiiial daca

a yoié dacaéoeéad. xofal 6oi+ieou 1adaidodd efoa-
+ajey aaca ec i€inéinoe aasaéoe+anéial aenéa, ef-
ifeuciaaganu idifioay aaidode~anéay ifadel aaooa,

a éioiaié atiaoaiita faiei-ée idaanoaagait a ae-

4a aa6d ascauapuediy éiiofia, foaiée éioidad aea-
i0d& H , aiadiayueény aivooe aioy+eé aac a aaéu-
ia0ianées yienneliing eeieys ia eceo+ado. Adiie-
faiioé a oaiead yoié iiadée aiagec éeiaiaoeée Ti-
éacae, ~of dacaéoe+anéeé 4a0ad eiado éei+élaaoop
006600606 fi 6adaéoadidie fiéidifnoyie aaeaediey da-
ca 30 80 éi/ii, ~of ffiiioadéii i 1alaitie enoa+a-
jeyié 4 806460 éaoeeéiald aaéaéoeéad (fi. oén. 13
[1e6+ai0 ifatd 16aiee &y yiddaee adoda, cdseaudé

4 18888640 Eying = 0:3 2:2 10°2y84, & aicdanoa T1ada-
ciaaiiié ei yienfnetiiié ooiaiiifioe 20 50i&i €ao.
Oadae0asina féisinoe vadaaiey &y aaiilé dasasoe-
ée iféacaapo, +of yiadaee dagaéoe+anéia adoda ia
0aaoeo, +07al atadineou dac ¢ca 164aaen 1aeanoe ada-
aeoaseliinal aseyiey aasagoeée. Oasdei 1adach, il

adaiaiai aauanoar aitat adoivsony a daeaéoeéo.

Qo Qo >

i

AA. Tiadei, A.A. liénaaa,
(2015).

Ast.Bull., 70 (4), 392

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 BTAH -line observations with the scanning
Fabry{Perot interferometer. To study the parameters of
gas out ow 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 H 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 ocky with typical gas mo-
tion velocities of 30{80 km/s, which is comparable with
similar out ows in other dwarf galaxies (see Fig.[18).
New estimates were obtained for the wind energy lying
in the range Eing = 0:3{2:2 10P?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 su cient to eject gas out-
side the galaxy gravitational in uence. Thus, sooner or
later the matter will return back into the galaxy again.

D.V. Oparin, A.V. Moiseev,
(2015).

Ast.Bull., 70 (4), 392
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ée NGC 4460 é¢ SDSS-1acida a 6eeuoda r, fidada egla-
0}

dazediéd a yienrneiiiié eeiee H , iféo+aiila it aaiidi jaagpaaiee fi €ioasoasiiaodii Oaade 4ot
(EQI) ia AOA. Alego ficdaa ied e6+4a00 féldinoaé il aaiidi EQI, fiidada 11adéu adandiey aenéa

Aagaéoeee e aliaoadital aduanoaa aacaéoe+anéial 4doda.

Fig.18: Top: SDSS image of the NGC 4460 galaxy in the r lter (left), image in he emissionH line obtained in
the BTA observations with the Fabry{Perot interferometer (FPI) (right ). Bottom: radial velocity eld by the FPI
data (left), model of galaxy disk rotation and the swept-out ma#r of galactic wind (right).
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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 elds of the ionized gas, maps of velocity dispersion
and H images of the galaxies were constructed (FiEQ
left). These maps were used to calculate the average (lu-
minosity weighted) velocity dispersion of the ionized gas

()

The data obtained from the 6m telescope consider-
ably extend the \luminosity{velocity dispersion" ( L )
relation, known from the literature, to the side of low-
massive galaxies and give observational evidence that
is determined by current star formation:
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Deéfi. 19: 8eia80 eciadamedieé a éeieé H éado e6+-3a00 eidinoaé e aefiadiee neisinoaé elieciaaiiial
daca (efiidaacaiilo ca 0dielaia doedaied eeieé), Med+aiitd ec iadepadieé il féaieddpuel eivadoa-
oliaodii Oadde 14T aey 4400 éadeeéiand aacaéoeé (feaaa). Niioilgdied SFR aey oacee+ilod oeila

Fagacoee (Micaada). Neied oi-ée &aiid, iieo+aiila ia 6-1 04cafneénia. xadiay eeiey &eidéiay ai-

idiéneiacey yoiai fiioiigaiey.

Fig.19: Examples of images in theH line, maps of line-of-sight velocities and velocity dispersion (corre@d for
thermal line broadening) obtained from scanning Fabry{Perot interferometer observations of two dwarf galaxies
(left). The SFR{ relation for di erent types of galaxies (right). Blue dots depict the data from the 6-m telescope.
The black line shows a linear t of these relationships.

Nodaiyy  e6+od 610046e5680 fit Radoeiinoup aa- The average better correlates with galaxy luminosity
gaéoee a eeéiee H |, +ai il nadoeitnolp a gedieed in the H line than with luminosity in the wide B and
0eeliodad B é K. [dagoe+aniée 10n6onoacao idda- K lters. There is no correlation between and galaxy
éyoey 1deedd e Méidinoup adaudiey dacaéoeée rotation velocity (i.e., its total mass).
(0.&. A& i6iié 1affie).
[a 1fitaaiee yoed 0acoeéiioania & aaiils ec éeoa- On the basis of these results and data from the lit-
320680 iRodialt aetqaséuiia inoiigaiea 1deedd erature, we constructed a global relation between
& 04iili caacaiiadaciaaiey (SFR), Tidaadéya- and star formation rate (SFR) determined from
iti 11 nadoéiiioe a H , adiéiypudany a eeé- H luminosity, which is true within a wide range of
olén aearaciia  SFR = 0:001 300M =&ia. Nito- SFR = 0:001{300M =year. The SFR{ relation of
ifediéd SFR aey 1audaaiiié anaioee eadeeéi- the uni ed sample of dwarf galaxies, starburst galax-
a00 aaeaéoeeé, aaeaéoee n ihill caacaiiasaciaa- ies, nearby luminous and ultraluminous infrared galax-
i@&i, 48eceed Yoeed & 6elndaydees eidodacsanios ies is approximated as SFR 52 02 (Fig. [L9| right).
Fagaeoeé aiidieneiedcdony éaé SFR /53 02 Thus, the slope of thelL{ relation in the sample of
oéfi. fiidaaa). Oaéei 1adachi, iaééli caaeéfie- disk galaxies with prevailing rotation (including the
iifioé L & a0ai6éd 4enélald aacaéoeé f afe- interacting ones) is similar to the analogous relation
jedopuel asaudieal (aéep+ay acaeéiiadénoaop- for separate giant H Il-regions.
Ued) nolaai i aiaeiae+iai ffiofigdiedl aey fo-
4360100 deaaionées 1aéanoaé Hll
Al&noa i ad6aeie adaocidioaie yoi iaideo 1 of, Along with other arguments, this means that the ve-
+01 féIdIRoU 068406ai0iTaT aaéaeaiey elieciaaiil- locity of ionized gas turbulent motion is not related with
i daca ia naycaia i aedeaéditie adéeseaieyié a 48a-  virial motions in gravitational potential of dwarf galaxies
aeoadeltiili Modiceaca éadeeéiand dacaéoed, a a but is determined mainly by the energy \injected" into
iitaii fisdaaeyaony yiadaeaé, ¥.aidtneeaaaiié, a the interstellar medium in the process of current star
1dsecadcaiop neaas a 1610anna 0déouaal cadcaiiada- formation.
ciaaiey
AA. Tiendda , AA. Oediita, AA. Eédier; A.V. Moiseev , A.V. Tikhonov, A.A. Klypin. MNRAS,

MNRAS, 449, 3568 (2015). 449, 3568 (2015).
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DSS2-red. Nodaéi+éa 10ia+ado iefeedied 6
éacai 16eiyolé daciad daaeinod6eosodd. Nidada

PININVNTN

Peén.20: Enoi+ieé 0422+1512. N&&aa: eciélioodn 6aaeieasol NVSS, jaslediild ia eciadamedied éc
N ARATE HAE R PO s

Fig.20: The source 0422+1512. Left: isocontours of the NVSS radio mapuperimposed on the DSS2-red image.
The arrow points the location of the host galaxy and its optidacoordinates. The accepted size of the radio structure
is also shown. Right: optical spectrum of the host galaxy obtaidevith SCORPIO-2; main emission and absorption
lines are marked.

TTOExANEIA 1012£AANOAEAIEA OPTICAL IDENTIFICATION OF NEW
TAUO PIORAAIIUO EXTENDED RADIO GALAXIES
PAAEIAAEAEOEE

Aiagec éaocaeiaa doaaetaaiinde NVSS a imilip Analysis of the radio data NVSS catalog with spe-
fidogaelil dacdaaioaiinsd aeaiseociia, aaeé nienié cially developed algorithms gave a list of about 1500 new
16761 iedoida odny+ éajaeaacia a ifada isioy- extended radio sources candidates. Spectroscopic ob-
a4ii0d daaeienoi-ieée. N il SCORPIO-2 ia servations of optical components of nine extended radio
AOA 51444410 [idéodasiind iaaepadiey Tioe+a- sources were carried out with BTA SCORPIO-2 (Fig.[20).
fiéed &iiiniaio adayoe 1dioyaediilc daaeienoi+ie- Measured redshifts of central galaxies are within the
&ta (den. pO). Eciasaiiné ésanita niavaiey oai- range of z = 0:1{0:4. Physical parameters of the ra-
08A60I06 Aacaéoeé édaead a aéaiaciia z = 0:1 0:4. dio sources were obtained in the context of the standard
A daiéad noaiaadoiié énieiae+anéié iiadee ii- cosmological model. The sizes of the two most extended
80+4ail 0ece+anéed daciddl daseéienoi+iedia. Aaa objects of the sample, 0003+0351 and 0422+1512, are
faitd 18ioyaediiid 1andéoa anaisée 0003+0351 e as large as 2.1 Mpc and 4.0 Mpc respectively. The latter
0422+1512 &ifi0eaapo &aciasia 2.10ié & 4.0lié value is only slightly less than that of the currently most
fili0adonoaaiil. linedaiyy adee+eia éegu iaiial extended radio source 3C236. It is generally recognized
1ailigd naital 18ioyaediiial éc ecaanoild ia Raai- that the main source of radio galaxy energy is the accre-
aiyoieé &ail daaelenoi+iééla (3C236). Tandioe- tion of matter onto a central supermassive black hole. At
ciaiif, +of Tiffaial enoi+ieéll yiadaaoeée daael- the same time, there is no consensus yet about the cause
daeaéoeé yaeyaony iasdied aduanoaa ia 6aiodaéuiop generating so extended objects and the long \life time"
fiadodianfiediop +&oiop a086. A o1 sed adaily, iéa of relativistic particles, whose synchrotron radiation is
a0 aaeian ifaiey 1 i9e+eiad, 1idlsedaplued foieu observed in radio.

ioloyeediila 1audéol & aledia %.adaly aeecie; 0a-

éyoeaenonéed ~anoeo, neicdiodiiiia eced+aiea &ioi-
o900 € iadeépaaaoiy a dadeiaéaiaciia.

A.D. Aiéddaiyi, A.E. Adajafiida, A.A. ie- V.R. Amirkhanyan, V.L. Afanasiev, A.V. Moi-
fidda, Ast.Bull., 70 (1), 45 (2015). seev. Ast.Bull., 70 (1), 45 (2015).



10xAO NAI PAI 2015
ENNEAATAAIEA NARCE

AAIA-ANIEANEIA N YAIEPOEAE

IANNEAIOO CAACA E OAIili

CAACAINAPACIAAIER A AAEAEED

AAEAEOEEAO

ia 1Mitad 1612444106 ia AOA fadépaaieé ca-

dpail effiedaiaaied aaia-afiednéa GRB 140801A

086aie+4&M0ad i i81&éon IANOAD. iadepadiey
audeoa a NAT DAI fa+agenu fionoy 2 +ana ii-

A~z 2O
11

Sy O
®m: O o
Qo o) =13

adodéoedsiaaiey aaiia-anieanéa éinie+anéié a-
fi&daaoidedé Fermi (V. Pelassa, 2014, GCN 16658). 1a-
jadoaedied aafidaceliins eeieé Fell, Alll, Mgll,
Mnll & fi1aéoda, Meo+aiili fionoy 3.89 +afa e
daaenodacee infanoey, iicaiéeél ilacaadaeou éaarn-
it& Ai&0aied 1andéoa z = 1:32. Nidéod ile6+ai f ii-
ifhup i1déaida SCORPIO & aéaiaciia 3500 7200 A, fi
dacdaegdiedl FWHM = 15A,18yi0a fieiée a 6eéu-
00846 V & Rc. 1adaaied Tioe+anéiai enoi+ieéa iaf-
fiedeeeaadini ia 6-1a081all 046anéNa a oa+aiea i+e,

a 0aéaed fionoy fdoée inea

o
D
Q
o
o

° D

;o
an
Q
x

o

=5
1
(Y
=
o)
=4
(o
&
a
=
=
o
o
Q:
Qy
&
o

|

Qo
[}
(9]

o
=
Do
D
o
=
»
=5
o
x
o
Q»
Q-
o
c
[
o
»
o
Qo
Do
o
Q:
o
&
(Y
=

4786 18034 1aefei6iT asanea aT 96 4iaé 1THed

. Oaa8iRl 440280 idIfeaacol yaiepoep Aide-

80106 MTAAIMR0&E (fil. def. 21). Aey ilieiaiey

Afifita 4 yOes esanfiad Tanseoia i31adas-

aias1ae+108 5a028043eM088, 1T Beie-

I, Fell, Sill, OI, Hel & HI &0&e iifioaiaia

Giiligaiey REMBIR0AE dafigedaiey dacee+-

06 +afodé 1a16i+ee, 3acea0APUAGHY A BACOBUIOAdA
2 cadcal. Neidifoe oyeel.e00 yeaiaion, ari-

iiey & adsey, Al0eaapues  2400081/f, 40-

8¢ NBAAIAIN A ajasiae-inie AeIdIfoyie eco+aased-

Ay 5aiad 1046014, A fidaaiaiee A 625280851018 1584-

4ieda alniéeea nélainoe dangedaiey 610i6adn, aa-

éey e ajaioiaa, ioeaéeseayfi il yoel 6adagoadenoe-

éai é naaoodifadi, Aaycaiiti i daila-afieanéaie.
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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 Fell, Alll, Mgll, Mnll in a spec-
trum obtained 3.89 hours after the recording of the event
allowed us to con rm the object's redshift z = 1:32. The
spectrum was obtained with SCORPIO within the range
of 3500{720A with the resolution FWHM = 15A, the
direct images are in the V and Rc lters. 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 1:4to 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. 21). 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 di erent parts of the envelope ying
away due to the star explosion were constructed from the
lines Call, Fell, Sill, Ol, 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
lter. In combination with available data from other
observatories, it was shown that there is a considerable
brightening in the red- Iter light curve. The brightness
became maximum about 11 days after the burst (in the
object reference system at the redshifz = 0:282), which
is comparable with typical times of maximum in type Ic
supernovae. The photometric signatures were con rmed
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Fig.21: The evolution of layers expansion velocities of SN 2012au Hel, H

fiéed idéciaéé atée 1Maoaddeeaail fidgéodasuil ia
10.4-1 04éanétia GTC. leaiedoaony idiadadiea ia-

aépaadieé olaeoaeunéié aacaéoeéee 1auagoa.

Al. Aaneei, N.A. Easiia, AN. Ilifieae-
oei, A.A. Niéfeia, A.A. Aédpéia, AA. Taaianyi.
%GRB 140801A: BTA conrmation of redshift;,, GCN
16663.

ENNEAAIAAIEA AEOEAIUO RAAD
AAEAEOEE

iaiaieaedit Mlaianoila iadepadiey a daael- e
Tioe+anéii aeaiacgiiad aéoeaild yaad daeaéoeé oe-
ia BL Lac ii 6aéup Taiaddeediey adrodié (IDV) ia-
daiaiiinoe oiéa ecéo+aiey e onoaitagaiey éiasa-
eéyoee aaoeaoeé iioiéa 10 efol+ieéla a4 oéacaiitd
aeaiaciiad aeei alei. Neioaiiind iaaepadiey ao-
aidée ec 10 Tatdéoia idiaiaeeend ia 1-i 5a6eaéoida
O&énif 1000 i @oaodidi ICN-61011&4081 & 1Aiiain
a R 02EU0d4 & ia 22-140081411 daaeiodéaneénia IEE
ESAI ia +afioload 22 & 36 AAS. Aey +afioe 1audéoia
adaioée ife6+ai0 4aiité a iféinas B, v, R, 1. Yol
iicaiéed idlaiacecediaaol dadeadee 6adoia ennea-
a464i006 enoi+ieéla ia dacee+i(o yoaiad aeaneéa.

8188441 iifaiedoieé ilieoideia 4466 Tauaé-
ola anaidéé AO 0235+164 & S5 0716+714. Agy
AO 0235+164 iiiodiaia édeaay aéanéa a iméina R ia
idloyeediee 4aaiaacace &o: i 2002 1T 2013 44, [asyao
it idaaieodéuii atnodié 1adaiaiiinoup ia iangoa-

ndi 8.

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.
\GRB 140801A: BTA con rmation 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 ux
and determining correlations between ux variations in
the indicated wavelength ranges. Simultaneous obser-
vations of a sample of 10 objects were carried out with
the 1m Zeiss-1000 re ector using the standard CCD pho-
tometer mainly in the R Iter 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, | bands. This will allow us to analyze color vari-
ations of the considered sources at di erent brightness
stages.

Two objects of the sample, AO 0235+164 and
S5 0716+714, 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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peéfi. 22: Ededay 6ioniaode+anéié ia-
daiaiiifioe AO 0235+164 a 0eéuodd R

a 0a+aiéa 2002-2013 aa.

Fig.22: AO 0235+164 photometric vari-
ability curve in the R band from 2002 to
2013.

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. 22) coincides with the increase of ux 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.l. 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 eld formation in chemically peculiar stars: in that
slow rotators the eld 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 eld 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 eld 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-



