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A0524.7-32/52, 524.5
Yals, Yi2YspEEL ®. 2 25°0R o NGC 3077

C 2020 .2 ¥%RPaGY?', %.2 pObabGl™, °. 2 vb@ad0G?
1ARO=e@PUIYDi Dadabagdx@cOaubi bPNadOaObabadi A°vs, @0OYDH 268167 Abaadi
2p5a0paaao0YYeU baaapYbPUacOAUBU @yaagasa @U. ¢. ©. EaOax@Bv.balb0aupOpb OPaadpaaaodyYyYpOP
aY@00aazadabp @U. Vi »PUPYPAPOD, ¥4paUOD, 119234 Ab4adi
¢ PaaarR@UD O a00OPU=@1 6 @1Ui 2020 OPOD; RPaUO OPabNRaAREAB @GR RABYiab U RANUZUDea@ 28 @i0i 2020 OPOD
+U@xUDi UPalgUpObi OPUPUAGUD NGC 3077 @x004aYD a®GiOUPRGREABDAOU, OUUl(;DleOU
UYPOPc@zalOYYed ReU00e0 RaPOBUUG @ iUBaaobYYeO bR RERN. 4400800 YOU YDapO@aai
PO OPx00OU4a0@0U YOaUPUIUGa ObxUaébié@a abUapanO0pafOM@l aypaiadi 0YaabUivbi
OaBeeUD XOOXObbNaDXDOE)Y@ %) Ba(ZUQOYeO 4a3avaaaé O OaamradMaDGaapoUdYP UbU-
ROOUAYPO @aal00PODYRO abaabiYdi @bYPxbDedd, UBYOLEBOn @HAZIND dbY@xbODYYPOP ODXD
NGC 3077, OUU|<;D|eOO UBU pRNUDaad xOOxOppNabxpODY @Eabiill @BZzxPODYYEU Obx (DIG)
YD ROaga0av@. "0@O0YTi OPxP O iUgaagbYYpUZ@Y@EE U0apOPU 3D-aROUaaPAUPRBD ab
aubYy@aaiégl oyadaadapUbaapU Aplaw O apaab0O0 Ra@Npab SCORPIO-2 YP 6-U adU04aUpRO
Ay, Ay, & OeabU@U arOUaapUiveU anaééoméis(ooo. xbNabOOY@i O PaYpOYea bRa@cOAUBE
iU@aagpYYea U@Yaia NeO@ RpUacOYe a RpUPEIT apabUOaab spOROaip@UiaapU MaNGal YD
2.5-0a0004aupRO %33, ® E v2A AROUaapabapU0aadi a OUaYYHUEamxadeOY@R) 1 00006&-
RPOUYOYD 4b SCORPIO-2. ¥:Deb baeOYUD UOaDUUQgZDa@(aSGEDx@anaaOOYYD Y200 3pUacOYYP-
Ob abYOO xYP¢OY®@i, Yp apPOUD4&a0A4I & XDOGmaﬁOaDUUQQYDa@aDaaaDYaaOOYYD—
anaOeOYYeO OQDOYDaanOaUﬁO OQDOaDUUe paYp¥@¥0BIEED 0&iOUia Upaalliead
00004 apaapiYaOU @bY@xbed@ Obxb @ OOP O@aBOam&mmmog 40ixpYp & UpéYpbU
aDaDQDYQXDaeQOU UDUDOeUQ XOOxODUQ O ab OaouUi UEOI&U)UB@E!@IMOOYQO |U®aa®DYYea

upu agﬁaDUbal abYoo, b & baOOU|YeU® UQYOUDa@gOW @ED.MNYUB(;D xaOYdi. OOa|
YDNUIODBO4&ai UPUN@YDa@i 00aaPOPOP @3aa0cOYJi @x BNGEsEMDYOOR@RIUad=a@ @x PNUDUPO
UOOOBPUBUaGCOAUPOP OPxP O 0asRRO M 81.

°UicO0s0 aUPOBPUPUABUE: UDAlZUPOEOPUPUABUS: UOOXOOXOYDI 4300BUDUABUD:
UgyYoubagub @ OgYbUg@mUbUaAZUD: xOOxOPPNabxpODbYZO

1. 2 pve, 1 Dx éUbBUO}'{QD OpUaNe& xOOx0 @ UpURDUaYea PNUDAaAC
NGC 3077 UPalgUPODI OPUPUABUD, R UDaU@UDODI BaguU@OYDbi ObUBAAIDID
o rIand) (Karachentsev et al. 1985, Makarova
UOOPEDT U 0aarRr0 v 81, OO PNapUaYbi xO0; 002 YPapOiéDial O bNUDAAZ RPO&OYYPU
OOUQQ@YB = 17:62, BaQYlaDO aDaaaDIY e S YD )@ Hl. AOIUGIaIOU OOD 2OOXODDN DXDO‘DY@
3.85 1/430 gKaisina et al. A2Q1A2); AaOQQJﬁUQx' : a aa aolae a !

. g mfl

( VA 4
geQJOQ(IJZUQgYBQ;SSa%TJY; OED%%E?(G%SO\'(EDLE%@ gaOOYYD (Karachentsev and Kaisin 2007,
@xbNabOOY@ia (aga. 1). PNUIOOYZI O Ut entsev et al. 2013), cab OpObUIYP 45604300Y-

YOUaapUiyPOP OpOPapOD RPUDx&0Dia, cab oﬂﬂ@@é@@@U@UDODU ObUbUagua.

abaRPUPOOYD 2i0bU 4 OBODYaaUPU RaBUBOY P MEAEA(LI98) & BPUPEITH  -1ed0000apUU Rp-

aaapU, apOO@ViiedU OO a M81 @ M82 (Sorgd®xDU YPUBe@O O NGC 3077 PNUP4aadU &e0a0Ydi &
et al. 2019, Yun et al. 1994), O& 4B4a0Ua @YPGBBOOPOY@i iUgaagbYYpU UBY@@, aabUaaOUes UpU

N n 2

YDbxe0DiaaagRUOapU M (e Blok et al. 2018). A YOaupUiUp abae@aiiédaai DNDUD(;OU @PYDxPODY-

1OYPU aabapYe pa OPUPUaBUD YPNUIODOa4T 2¥®! OEXD %,220YUD O@a@bUiYea aUpapaadu RpUDxPU
cap @& ivy0a022 YOOIDaaDaDgYD (;aIDNe ~OAeI\AIa~|:>,a®a|

“E-mail: doparin2@gmail.com OOeOaaOID D x ODUDUaQUQ P ODYYeU YDNUlOOYQU HI
™ E-mail: egorov@sai.msu.ru RpaaapOYDb UagObi OaDeOYQI ObUBUagUg, aubabaai

407



408 e °AYs @ Oa.
OaDeOY@ OpaagGp04 4 L. 2 ap 00 OaOUl YD- anaCN)eCN)\'((IQCN)> 5000 6000 ¢D|aDUa o NbUleQY-

0abedYai (Epinat et al. 2008). OPODBY@i PNEOUAPO & ObaaDaDng NpUiegUg xYDgO-

Ot e . (2005) PUBBUD YoUBGEO AUBIE CEMCHOY LseO0es ALnaPas0y (DEUAED
Y21 UPURDUAYe a0VA00VROAUPE BaabeVoU QLR -

2a0 OPUPUABUD, RabaaabYaa00YVYp aixpY WM peOo 100 20000 4 1), baabopiai UbUPxD-

YPU @x abYOO bRYPaadOYYsa O bRagcOaUBOUSRPRODYYel Rag 3xacoYaPg UDaugupOea ODUDUAL
ngpyo abaeganédaai DNDUDQOU 1/4poyp ad@PUOO RapaidOYYed bNUPaadU O@aaaxYpOb @bYD-
UPai RAOORPUPOOY@O, cap aOgi @O0a PN pEaOBYBROP ObxiBédonized gas, DIG) & YZxUPU
400aaYpOea. ¥%:a00¢b0adi, cab 0B0@UE0 O BRABYEYPAAYPU iaUPaail.

au@8 iUgaaobyYYed 0@YZia PNPUPcUZ xDRPUYOYE bR-

a@c04aU@ abYUBU Obaicgl ObxbU. ;3@ iapU, G a2-2aal00PODYZia BPOPNYea PNEPEAPO L

UQQQO pa paablivea a0Ug UpalzlUpOed OBamUADE. (2017), Oparin and Moiseev (2018)

ap O4BeeUPU xO0xOPPNabxpOBYJi, 8DaalbasBardaikpObU baypeOY@i UBYDU, RPUacOYYEO UUDA-
UQngéé\‘l (Storchi-Bergmann et al. 1994) @ OpOPUO UPUN@YDed@ a4 OPbYYeUg YDNUIOOYZU abp aubyYd-
Yb Y@xUai iaupaai O abYadOypOaupbU OQDBD@;&YE@U @YadaadapUOaabU ADN&DP ((As) &

A4 Yb 0eabPU@U OUi paeOYUZ Opar0aad@ UacO0é
(30 PxacOYOP apaabivai @bYPxDedd Ob a@ngcgu 4ROUaADUIVED abxadedYZOU. ¢
YeU @YaaaalovapU i0OUMaal OgbOapuUUé DaY

Y2U RPaPURO O iaUda PRadcOaUd4 'UQaa@pYYeQeUQ?SaOOaaDOU@U aOxaliapae UpURUOUAYPOP

YZiad ([Ol/H |, [NIIJH @ [SIVH ) 2AA-  aa000PQODYDi abaabiYdi @bY@xbODYYPOP OBxXD (
O@D0apUUE, RAOOUPOOYYED O UUDaa@f;OaUR@@@UPﬁG?D paypOO YPOPOP YBNUIODAOUIYPOP
Baldwin, Phillips @ Terlevich (Baldwin et al. 1981), JpadagpUb: OUZYYPéOUOOPU @ 3D-aROUaabraUpPRBE
RpxO0 abx0@aed O 4apai0 \eilleux and Osterbéﬂcléuaygagfégu ovahaadapUdaapl A’BWW

(1987). ,aRPUIxPODYJO PaYPeOYBU NUBxUZE UBNDWD 6-U aO00aUPRO ARO=ZDUIYPU DAaaap-
aUbPNP xpOgaiéga pa UO0Ox00xQYPOP BPOYBEAYE

X: &0UpU pNadadpPapag@d Apaa@UalbU DUPOOUD
RPxOPUIOa RagUOYial @& OUi @aauo0PODYdiy AY: AY) @ 5xUPRPUPAYPU #babUOAAGD
PNabxVea [Ugaaobyyed PNeOUaRO. A @4 BPUSEEoRAR() MaNGal VD 2.5-0 aOU0AUPRO °PO-
UPOYP 400a0YYb abxOO0Uial PNUDaad ObxD, @R @ ApaybU bRadadDPabag@ PasopasaddYyYpo
OBYYPOb @xUagOYPOU #2-x00x0, Paada, 00 ; a@gOaUpOp oYaagaaap oU. ¢ . °, EadayYNOaop
OUUPO O OpxNadbOoOYZOd Obxb OYpaia Oaa 0 NN
YoUD @bYDxDaedd (@xUacOYa0 DUa@OYbO Bejd) 2 @aITDC())ga?sg)/f)?oagolg\;\;(bOal?DSSQOOaaQaOaD e
aupOp i0ap, a0bayed OpUYe). 2 ap 00 Oal g o y wh). ¢ -
ODYY&a O@POabUUPE YO 0a000D 30D0A4N éif ERHRUD YDRNUIOOYDi @ @a PNabNpaub pR@abYe
OUUPO PbYDxDad@ 40DaYelg OpUYDUD palpaDacus) 2. ADxO0U 3 apO0a0ga PRAADYBO PaYPO
4abagd xOOx0 bagURapagcOaupU 000 Oty BBUaROYYead YDNUIODaOUIved aOxaliabapoO. 2
OPUBUARGOSUZA 002 0D LINER D o P Ae o D OaD Bt
~ A ~ o~ ~ X a X X

,aBRPUIxai BPUacOYYEO Calzetti et al. (2004) OD YDNUIOQYZU & Ac,, AapxO0U 3.2 RpadiedY DYDUQxa
ved PRagcOaUPU axUPRPUPAYPU aPaPUOaaBAYBAINYPOP a30UaD OPUPUABUD & U6apUUBGYPa
auprO ABNNUD, Hong et al. (2013) BaPOOUD DYRNBRP ODYYel OUBYYPeOUOOPU aROUaaPAUPRED;

BPT-OZP0abUU OUi PaOOUIYed PNUD&AOU NGGBIEOUO0 3.3 BapOPOZasi DYDUGx 4PaapiV@i @bY@xp-
Upabagu BaDOOUDYaaaQaDODU YDUQ(}QO OUUP&SR Rp OPYYeU axUprpUpaypU apapuoaagg a

YpOP ObxNaOOOYTi O BbYD*xPedi OPxD O %
apaRPUPOOYYea NUGOO U ROagada0d ODUDUSE éoAD 00U 4 4aUUZaa0a BPUAGOYYEO YDUD
apabU@ palO¢b0aai, cab aUPN&O RapiOUOYdT aOE)a—
Yed OpUY O gbY@xpPODYYPU Obx0O UpOaa adaiaiai YD
apY0 UpeéYpPOP @xUacOVY@i ialza PNUDaadU H Il o
%OV Ba OUUDO 50Paves OPUY O AbaAbVES Bl .
VseOY@al OUUDO aObaYéa OPUY O apaabiY By
xPae@@ ObxD RPxOpUIda OPNPOUOY®O U UUPaag¢dalpy
2AA-O@D0aPUUDU OPRPUYZAOUIYPOP RPaPUOAAOOOOYTI b O0abUid RapPOOOOYYEa YPNUIOOYZU
OvaR0aa@@ aUbabaaOuU @bY@xbOBYYPOP OBmEpGPAIa§a0 abNUT=0 1. 2 4aPUNeba aUbxbYe: ad-
xaOY@i (), apaa UpapabU a0ixbY & a00Uac@@dUbNUIOOYZU, OPab, ¢@alb @ OU@adUiypaai iUa-
a3aNalOYayed aUpapaadu Obxb xb dabYapU Ebeaxsl, UDgOaaOD QXDNaE)OE(Bw@aE)UlYeU
ObUYeé. %OYPUP OUI angea QXUOaOY@U O@WGDY @ abxaledYad b abUOO UbaeabN
4a0Nadaai paypagaduivyp 0eapUpO arOUaapbNaDOYDU.

Yat A YA " YYEA
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Aa, arcsec Ao, arcsec
Aga. 1202aY@U ai0: (a) UpURPx@aYPOe00aYPO @xPNabOOYPONGC 3077 @x bNxPEHISDSIMRRER PUD*xDa0Ui
®004p r). (PUDxDYe @xbapae O UgYZ@raaabpOYYeO Bb OPYYeU YPNUIOOYDU & A, YD 6-U aOU@AIBBO. v20
ai0: (c) @xpPNabOOY@i, BPU&cOYYE0 & MaNGaL YD 2.5-U a0U0&aRHGGOYZOU éO0UOU 430UaaP0aDab SCORPIO-2
@(d) [on]
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410 e °AYs @ Oa.

APNUZebfEaAYDU YDNUIOOYZU NGC 3077

ADOBU ‘Dap Texp, @ | , arcseg VA , A|Scale,%px
LS PA =312|0Oct11,2013|6 1200 1.6 | 3650 7250 | 5.2 0.35
LS PA = 234|Feb21,20146 1200 2.8 | 3650 7250 | 5.2 0.35

FPI-1 Nov 09,201340 300, 2.0 |8.70pUaaOH 0.4 0.71

FPI-2 Nov 10,201340 300, 1.6 |8.70pUaaOH 0.4 0.71

MaNGalL |Apr10,2018/3 300| 1.8 H 15 0.66
Apr10,2018/6 300| 1.8 | [NIl] 6583 | 15 0.66
Apr10,2018/ 6 150| 1.8 H contl | 15 0.66
Apr10,2018/5 150| 1.8 H cont2 | 15 0.66
Apr10,2018/4 300 1.9 | [SI] 6717 | 15 0.66
Apr10,2018/4 300 1.9 | [SI] 6731 15 0.66
Apr10,2018/ 3 300| 1.9 [Sljcont. | 15 0.66
Apr10,2018/7 300 2.0 |[ON] 5007| 15 0.66
Apr10,2018/5 300/ 2.0 | [OW]cont. | 15 0.66

2.1. 3D-430U4abaUpBai 4b 4UPYDaaie@U , A; & OU@YYpPU é0UIN (abxU0a éeflg 1° NeUg

,4a000pOPYZ0 UoYOUDagUD @pYQJxDODY‘%B@%%Q@@QU&&DO&DUUG abxa0xpO Rag 004 RPxJ-
iUgaa@pYYPU U@Y@@eERPUYiIUPaI O ROAOGCYBEPPYYEd 0UPA € 234 @ 312), RabpapOieda
apU5a0 6-U a000AUPRD A%, Ay 4 RpUPEIT UYtg;Oan RbUpPaai O aparadoOdUdYBDT @PYDTXxPOPYYPO

OPadOBUYPOP apUPUIVPOP a00&UaPap SCORPIB-20 UBYZD WD a000a0 =OYaabUivpy ¢baagd
(Afanasiev and Moiseev 2011) O aOO@U0 aUDYAIRUPUAZUD. »bUDUBxbegi é0U0U  aBOUaabOabat
16OOP @YadaadapUOaaD ADJ,‘@.ED(A(,) Y- RPUDxDYD YDb adga. 1. ,aRpUixpObUbai a0eOaub
a0aa0apU0aa IFP751 PNOAROCBOPU AOPNPOYMPHEOHLR00@540, PROABOCODIEDI 430UaaDUIYPO
aabUliveu O@brbxpY 00004 apadOYDBUD RPAXIDEGYIO 5A O arOUaapUiYPU OBPRPxbYO

oYabaadadY=d@ 8:7 A RA® UPaeabNO 0RYD = 3650 7250A.

UBYBU. ADNPeOU OZBRDXPY OPUG0 UabaYPaUQSRRAth ip vERGIOOYEU BapOPOBUDA] 43DYODAA-
UgYZ@ H 0eO0UiUal axUpRpUPayeU a®U|aaP pRabxpU a RPUPEH RDUOAD RapOapUU, YD-
#778 4220Y2aD0IYPU OUBYPUOWIYE6571A.  R@&apYYPOP OUI 400aU=d@ OUBYYPeOUOOsa OPYYE!
AUDYQabODYQO abaalmUD Dx BDaUOODODa@UQ@f@R@o 2 YD ixeU0 IDL. %aypo\(eo iabRe
abaaapivaia U000a RUP&aZYPUD @YaOaalabtEaincao0P0O UpaUudcOalda ¢haade, OOUOYQO \
aboYpUOaYp xbRPUYié@a aR0UaaPUIYeU OgpiEXNB¥a RUPAUPOP RPUI, U@YODa@xbaedi, OegQaDYQO
C,IDUO xa0Y@i apaaboGifib 6°1 Rag UbaeabNGUgaadbYYPOP 430UaaD YDQYDOD YOND. “Ui RagOixUg
0% YD R@UAaOUI. AOxaUiabapU pNabNpaug, OegppU0 OUGY ObUY @arbUixbOBDUAI arSOUaa 4aboyYo-
YOYYPU & RPUP&IT RBUOAD RabpOabUU, PRO&EYGNHGENe-Ar UDURE, aYiacU O aa 00 Ypgi. °

O 4abaiid Moiseev (2015), Moiseev and EgorovUDUQNaDOU@ xp aROUaapUiYal gaOaaOQaOUNbaal %]
(2008), 100041 UaN OPYYed, 000 UpOOeU REBEVIXUZ U BNapUiavel iYOa00adcOaugu OOBYa-
O RPUO xadyai apOOad@a 40-UbYbUiYeU ﬁaua@leug @arpbUixpOPYé aBOUaabababUOaa@gOaUQO
1,PNUIOOYZI 0erpOYiIU@al Rag O0&d apx(@apyEODaaé BD+28d4211 @ BD+33d2642, aR0UaaE
abxOpbababa RpUi xaOY@i RagNpPab, BDUagOYY ahea NeU@ BDUaQOYe O pOYa Ybgi ANGC 3077 YD
ObYYed xpadU auUpOeObUgal a4 =00 aON0GXBPU xOY@aYpPU abaaariYdd.

RPabx@ayea NOgUPO (aU. Moiseev and Egorov 2008’& RPUPEIT RDUOAD RapOADUU UL§/$EoIeva

AT Ik T AN 4 S TAS 4] . etal. 2009) Ue aUpOOU@apObU@ aR0OUaA RPOAABUDI-
- 22.°UdYYPeOUOODI all0UaabaUPBaI  ¢5Op xOOxOYPOP YRAOUDYZi OUi UBOOPOP RPUPOOYS
A BpUPGHH aPOP 00 RaRIPAD_SCORPIO-2
6-U a0OUOaUPRD A°¥; A°Y2 O aO0OUO alROUaabaUbB@&/ulyss.univ-lyonl.fr
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OObUiI eOUOU @ OegUQ) OO0b @x BbUagOYYea 4QODENDE. UDYDaaIDUDa@(;OaUDOD RiaYDb (BlaYD 1D-
iap RBPxOPUGUP YDU RaP0O0O4a® DYDUDx iUDad@BYpQbnes et al. 2002)). 2 YDeOU a0aemdL

aROUaab gbY@xbPODYYPOP OPxD O OPUPUAGRAPRAGIINEI A, @xU0Yidaai YO NpUOO ¢OU Yb
adY@i RPaPUPO O iUgaadbYYed U@YDia Ué RaPQEBBAV HM RP 0adOUa RbUT xadY@i apxU0apU

U2 BRRaPUagU@apObY@0 YDNUIODOUPOP RaBAUHIE - biapUa OPagbeati@L OOPUI OZOT-

Y2 O UPOOPU RPUPOOYBE OOPUI é0UZ POYPGIRUBRPNADOOYBI NGC 3077 UPOYP RaOYONadG.
YOYaYbU ObaaagbYbU a BPUPEIT YDR@ADYYPGRYBEBU apud0, cab apOUDAYD RPUacOYYPUE YDUD
O IDL BBUOaD RapOabUU, PAYPODYYPOP YD Bap®P08a00sa aUpabaadU (a@a. 3), ObRUGaPOAUBO
MPFIT (Markwardt 2009). ¢ PUDxDYY&0 YZOO O a@skUOYOY@i OU@Ye OpUYe iUgaadpYYed UBYBU YO

480 @ YD 0apagUpa pe@NU@ @xU0adYdi Bpagmg@m 23A, a.0. UpUe RrRp a3apoYOYDi a
Uitaai UOPOaba@cYbU 43U0PU pe@NpU, 40ixEy )%@YDU agUiaap.

a aupU @ 80a0@cYPU a00aUzd0U, @ BPOa0YBAZH 51 yERIOOYZU RPAIOOPODAOUIVE O&RPU-

BRRaPUaGUZaPODYJi 4aY Usee@OU Daaab. YiO@ai YPUPRUOYDi @xbNapOOYSU Ra@ YDaaabUU®

280 RagOOO0YYEO O aabai0 OOUBcoYe RpadRO pUiaaD VD UZaa@bYVal UBYai (4 acO-

@aRabou0Ye xb UOO0x00xOYPO RPOUPEOYABOHBEHOU aUbabaad OPUPUABUD @ OOU@DanYa(
NGC3077. ;a@ iapU @xNéapU OB V) goaupu RpRAPOUD) @ YD UbYa@Yaal, audédyyeu YD

NeU pRAGOOUOY OUI UPOOPU PNUDAaad @x Br,pR0IOOYDi aDUBUG 403G RbxOPUiTa

a0uIYPOP +bUIYOaPOaUbOP OOUAOUKDYEB (Hiaa00Y@ai OUUDO ba OPagb=dl PalpaadaybU Rab-
4abOYOYdi & aODaOa@gOaUQU DaYDeOYQOU EB {? @ UpcOaadD @xpNapOOY@i (seeing). ;@U@
H /H =2:860UiTe = 10000K. Ui QJaBaDOUOYQLBaprsaaUDY@ pa 4pad0ovY@a RPaidUPO @yadaadady-
xD BPUabaYOY@O Ue garpUixbOBUD UadOai e NipUgabOpUdal a4 RPUPET aaO0YORPUPAYES

é0Y@i Cardelli et al. (1989), BDaDUOéaQXDODYYg“b(EnéapO 4 egazypU RpUpaé PUPBL2EGOU-
abNPaG Fitzpatrick (1999). ved agUiaae @arpUixbOPUZa OUi YENUIOOYSBU O
U@Ydia [O II|]+UIDYaQYé€1U i ||]+UbYa@YééU 1]
SI[+UpYa@yaaU. 2 40acbO UZYZHINHI] @xPpN-
2.3 AUPRPUPAYDI 4pAPUOAADT 4 MaNGal [DC])OY®| 6] UDYa@YééSO YDNUIODUQlaI O arOUaabUi-

A><,U'DBDLAJDé}YéO @xPNabOOY@i OPUPUaBUDYesIB&PaDa Rp PNO aapapYe pa UBYOQ @ xpadu
agbYyyea UGYdia [OI115007, H , [NI] 6583 54a00YiU@ai, O baabUivea UgYa@rliub O bOYPU
[S,II] 6717 6731 NeUD BbUagOYe YD 2.5-U aOWBpUPa0.
aupRrO %%, * E YBA (Kornllov et al. 2014) 0O ¥NabNpaUub RpUacOYYed @xbNabOOY@U UPUP ba-
abUaad 1»0alga-2 4 RPUPEIT apapU0aap a BQ&Q)@DUDal pa 4abYODPaaYbU ad0aU=o@ RaiUed aYaU-
42ab@0Ob0OUeU a@UiaapU Mapper of Narrow Gala)dyo (,DaUO agOaD apUp aUu0é0Y@i @ RUPaAUPOP RPUI
Lines (MaNGaL), abxabNpabYYbPOb O A% A°%&<DaOOaUD Ra@Npap UBURPU YBUBUGODYDi c;Oan %)
(Moiseev et al. 2020). (,aQNDa Ra004aPOUI0A atﬁ‘?ﬁi@hﬁaweéi aaOaa) Ub0aé, BDUagOYYeO O pOYbU
PapUbUIYeU aOOaUaba aOOaba@Ue ROAOO ERDGEEUIYPU RPUPAD, abOUOeDUQal 0érpOYIUPAI
UpapabOb O 4ap0iédUai BagUO UagOU pa admBEElRIZaPODPYBO ag@aanU auoopO UbaUQgOaUﬂagE
RD 2aabYPOUOY aubY@aiiéau B|OXD|UOUaaW®fUJOUOeOY@O RaPOPOGUPAI RP a0ROAYEU xOOx-
A YQXUDOD anaOeOYzl (Bba|OI3U QYaOaaCI%\DU Re QXDNaDOOYQU O |U®aaQDYYea U@YQla Oe—
apUiYpOP UbYadab (a.0. axUpRPUPAYPOP a@UMRD)REaDePOY4, NO@xUaU U 5ODY D0, DBaC)C)OUlC)Ue
4apbOoUiUP O @arpUixa0UpPU arROUaapUIYPU omgaw&e aOxaUiagaaié@U RpabU ba @xpNabOOYZU
FWHM =13 1A. £O0yvaapUivai 60@ya opuy@oxo aDYD NeU YaUOOeU +UDOPOPai apUa, gab UDY—
(CWL) UpOYP NeUp xpODOPAI & RPUPEIT agamgi_YaaU YBNUIOBU4Ei YB bcOYi NUgxU@a OUgYD4 ObUY,

B dIPQOaaOD O0p QengD)(@ xDUOaYP Uacel, ¢OU Rag
UiOUPOP OgaabYeegbY Vb UbYaabUUGaaRS 100 50 An2avas VONGIOOVDIA 4 apURADUZ egadvhU
Ypaaii bUpUP 0A. 2 UD(;OaaOO 00abuapap Qa

xpOPUDAI Y@xUP&AUIED ¢-A UPUOAD ikon-Mo3a” P& 50200A.
apalpaptio24 1024r@Ua001. Ui iUPYPUGE 0aQ- (8901XUD @xbNabOOYBU U eUbUO BNabUiayea

UOYQ ag@anDYﬂl 0] aUOYIEOY@I eaupo YDN E@BUDO BaDODOQUDal Rb YDNUIOOYQIU aBOUaaIDaID-

Y@i 0erRPUYIOZAI O a002UO DRRDADAYPOP N@RYaReRrOaUda 4aDbYOPaarO, Rk UOaPOGUO, PRIEDYY!
2 2 O abNPaO Moiseev et al. (2020).

caoYiabi pRagedaUbi 430UP, O paldc@0d % RPaaapOYYPU YPUZ @xPNabOOY@@ O UaYZD

U0DaadcOaUPU 32aDYPOUB A, O UpUU@U@astp@Pa[l) OZOYe RabUadc0aud 040 aUbNeQ iUgaad-

RacUO, RbxOPUIOa RPUAcZAI PaYPagadUive NBYER00abUd, cab @ YD abUbU OUaNPUPU @x bREN-
UgUPODYYéd aygUUPO O iapU 0@Y@@, RpUacOYYPU

@xObabOUOYE IC Optical Systems Ltd, ZOUQJUbNaQaDY;%D Ba@ iapU xO0Ox0é ROAOOYOOP apPYD @ xOOxOYDO
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YPadUOYZO abUbU OPUPUaBUZ O&cadYe iOPPpabied.00 i0UZRazc0aud8 UbUiebd, UDU O ¥0-
15D @xpNapOOY@@ O UaY@@ [O 111] xBUOAYE UYadak- °YPUPOZcYP O&RpUYiUPaI @ UPaUBapOb-
UOYYeO UpURPUAYEO PNeOUag, RPcad Daaaaaa‘GMéQBQUAaNLJlAaYea PNUDPaa0U. (eU00PO RPOUPEOYBO

O H_. %YQ abaalbaagobiaal YbUZ UPU UDYO@HBP8ad00UIUg xO04al Ajpt3:1E(g r), OO0
O RUPYOabaYyed aaubpYYpaa@ @ baabalugd aO(quYDgea( g r) (g no.

A @xacOVai NaOOa BRaOIeOYD PAOOUIVET aBNpyy  ganp(ixpopYYes U0aPOD UpOaa OROPAI
ab (Sypkova and Moiseev, BROPYD O AStroWys'S%aaOUD?@gOaU pegNUs_ O beOYUPA RPOUPED-
Bulletin). YQi. ¢adcaYD, Qappf)f) 0400p, O apU, cap Reli O
C RpUP¢IT 40a0@ab Astrometry. r‘?e([Lang etal. NGC3077 aparaOOOUOYD aupOYP @ YOaDOYPUOaYD
2010) OUi @xpNabOOY@ZU MaNGaL @ UaND OEﬁ\b{eéaDOYOYQI ap ><OO><O’E)U® 0p0Yeé pPadoUiYed
JAe NeUDb 0erpUYOYD baaabpUOaadcOaUDi Ba@ZL*DUOYae aupOYeU pNabxpU a0ixbYYeO a bN-
UD. jap RpxOPU@UP & OgapUbU RapasabYaalO&¥pPo HIl @ OgaaaxyeU ObPxbU. ¢biapUa Ué
abcYpaaii apRPaapOdai ODYYed OUBYYpeOUaEYGODPUD RPUECOYYeEO PNP@UZ U0apOBUD Ubaal
REYPaPbUYPU arOUaapaUbRGD @& aDaDUOaa@ﬁmm@aaﬂgOaUI:KMJDUDeOY@b hot @b arodU-
a04aab@OPOUEU agliaapU. (PaaabOYYDi RpaamfiyeUd paeOYURLE OOPUI OOéé @UOEDaAI
YeU MaNGaL UDaaD baYbeOY@ BDabUDO O MTB@UaaDUNea anaOXDO Oeg@aUOYYeé ééDYODaaYeU

Moiseev et al. (2020). BDB&DOWYDOR QE'?QQaer% Ag;phot -
é0Y@0 RP Uégé xadvyYai O 1/4UO(;YIDU Raaw@. ¥%0YPUP
2.4. AcOa BbOUPEOYDi @ UPaap iaUbaad O U ¥aiaHO 1 UageO PR@&EOD0a OPa@baed@ RPOUPEOYDi,

YDNUlODOUeO OOIDUl eOUQ aBOUaaDOaDaD b BIDBaD-
U| BbaaabOY@ O@DOYDéé@gOaUQa (0]%] DGR

abxO0UMé@d OUUDO pba abxYed BaabcY@UPO; (b
xbaedd, OPOYP @xUdagai paypeOYDO Udas E

UaYBW([O ] 5007)/1 (H ). Ys& YO RapOPOBU
YPNUIOOYQU & MaNGaL O U@Y@@aBu UbU
YDPNUTOBOUEU RpapU O YOU O YOAUPUIUP abx AUDNOR) . A»IASAE vo+xl s 1
(;OU O H, @ RPaadNPOPU@4I Né aUgeUpU OU@adUiveo

|Uar3b><Qae@@ {Upgqlg JaDOD Ue BDBaDNDODUQ apa3.1. °YPU@x UgYOUP&aUD O ULYDd H
l%babaﬂug iUgaagbYYed UBYoU @bY@xpPODPYYPOP

@xbNabOOYZO O UaYa® heOYUa RPOUPED Y S BRUIODOUES 4 A UBU RABOBUD. Ab:
’ N < LJA¢, UbU RabO@guUp, abab-
Rp ODYYeU bBa@gOaUDU ababUOaa@@ SDSS AABOBIAAT 33V UeB Ol AbUOAD oiseey 2018,

BpUPEiT 00aa abxUdcYed UOaPOPO. Moiseev and Egorov_2008). AOxaUiaba abpUbU DBR-
1/4Oa|:>0 1 @YaOaBaOaQaaOé éUOYIQQY,QQ IaUZB&QﬁQUDaeQQ @YO@Oz0apUIYed aROUaar0 O UaNO Ob
O OPYYPU abcUO paypagaOUivb 4a00YOOP YR grlliida Rpaaabp@al @xpRapOOYZi OPUBPUaBUD
aDOQ)aaQ) O agUiaaly UBU ReUOOPO RPOUPEDIUGAadPYYPU UBYED @ O UbYagYaalod, b apuoo
Y(Z)OA = 25Ig| lo. aba®U| Io(r) aaa00yYivai UDaée UagOOea 4Upapaadu @ O0garbaagu aupapaadu
O |UU@BaDa abbaOOaaaOaleQa Da@OYaDaeQQ @WNDOYea ba DBBDaDaYDOID ae@aOY(Zl P YQO-
QXDNaDOOYQQ UDaUQaDOBUQal xOOx0¢ abYEU@Q(MBHﬁ@UDaDaa@ @ Ogar0aa@u aUmanaaoU
XOOXOPPNaDXPODYQI Q YD(Z)NIDUOO XDUOaYaﬂDE¥UO(]XeﬁOU DBBaDUaQ)UDaeQ@ UaND ODYYea DOYD-

UbaaéA, PNO BDUDOQYUQ apoUOebUwai. XI\@@I:LILDaeaDNO)

AUPAag baypagaOUiy yadaraOagapObUai UBWpai vp Upaad UacO0e& aUpapaadu OPUPUa@UD

Pa4aaad0d0 RPOUPEOYD. pRYDaaO@ODOaal YOUPapasliU at) OapodOYa

2 1,08P00 2 xb paYPO&a NabUPai Ubaab RRUIBBRPOD YD ObaapU, pYD YO OOUDYagngaQa iOYp
adui anO@ r), Rp UpababU 4aab@Uai aaOOXEUOaYDU 0abépaduiypU 4aaduasag, 0e00UOYB0 baw
aE)OQE)UNeU RapadUi RpUPDxPadUi (@O@&f} 0abédYTi @ PRRaPUABUDedi UaadpOpOp O0ZOOYJi
x00x0YPOP YPaOUOY@i, RPUacOYYeU aaa@@&@%b@lH’OOUll YOOPxUpPOYP. iab apOUDbaadaai a
aOxaliapabUg Epmat etal. (2008) (,DUag:OYYeO YBUZ

®http://astrometry.net xYDcOYDi O@ar0aa@@ UacO0&a aUpabpaadu O UBYad H
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Intensity (rel. units)

Y, Va2V oEL ®. 2 %04 oy NGC 3077 413
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Aga. 2.capU0a YPNUIODOU&A Rapa@gUOU UowadrEUiaba @4 OOUPURPxB=@@iYDeo@ APUOAD (ApPa00a4a0al-
é20 RaPa@UE RPUDxDYE 48YBU 200apU, B xOUOYEEEPARAPE B4 Oéc@abY @i @x YDNUIOPOUPOP 4R0UaaD). ,aPadUd
RPUacOYe Raa0U @Yad0a@apOPY@i O RaiUPaOPUiYedatiinaaiaand @xbNabOOY@ia. 20aaY@U aid @xpPNabOOYBU
UacO0ea aUpapaaluU (aUO0D) @ 0PaROaPP aUbaPAaRIEEREDEDRAa0U DRRaPUABUDer@ YDNUIODOUEA Rapa@lOU
POYPUPURPYOYAYPU &aYUsee@OU APUOAD. ,xbabaé AP Baatriza@iiaapOYiU 1alpaag O UgYameU (0.2,0.5,
1.6,4.9,14.6) 10 % {a0/c *al 2a00. &.
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UpURPYOYaé. AUOOD YPRaBdae RPaPUD, UacOOPU aUbabadd, OZaR0aadP aUb@b&aOeVBORDYOUD
RPU&cOYe R&A0U OOUPURPx@ee@@ POBYPcYeU RaPagUeABUDEDIY@OYD0 dag RBYOUD 4pP00a0ba BYabpaUbaedi
P eeOYaabUiYPU @ 4U0é0YYed O UabaYal @ 4@ Yil aapabYaalr iy OYUpURPxZedd 4a0aUPURPYOYaYeU RBapagUoU
ApU0ab.
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Yila, Yi2°VYalhEL . 2 25°0R oy NGC 3077 415
O paYpPOYPU YO RaO0&eDi8RAIU 41, O PAaOOUI- YD SDSS-@xPNabOO0Y@ia ReUO0&UD RabOBUUDPUGZ,

Y&a& UbURDUAYea PNUD4AIA OP4aag@PIBI 4. B apuoo a pNpPUPcUDU@, YPUOOYYeUD Rp OPYY&U
2 chaayYpaad, YOUPapael @x iagad PNUDaa0U RPESERN0-aROUaaPAUPRDD (Martin 1998) .

YbU Ogarbaad@ apOrRDODIa 4 UPURPUAYeUD aG/XmQU (;ab 00@Ha aUpOYPU daaialazaé Rab-

YPOaUBUP BaabcY@UDUZ @x abNbae Ott et al. RORR)-Ogv g, POYPxYDEYPO aDxO0UOYZO UPURPYOY
(A0 PxacOVE@ UaND OBYYed NGC3077 OpHRpaaapOv@0 UbaagdYé @a RabaaabYaaoOYVYpPOP aba-
NeUQ 0&i0U0Ye UYPOPc@alOYYel IDNUDaaQ[SﬁﬁII)@lYOYQl aguUiyp xpaadoyove, cabp YO RpxOpUida

48aa3ie@0 aUDOYaI aaaaUaaaa BabaQJUI iUgaagb YPQOQYP OpadabYpO@ai pPNeOUYar ééaéUééaé

@U@ aag UpUBPYOYas (au. RagUO0ae OOUPURDGEBBaaBYE abaRaOOOUOYDi UagOOea AUPapaaoU,
RapagUOoU YD P@a. 2). 24bUPU e20Yaa0 ODUDUABRIBDEDAYPU OUI abaegaiiédaai 400adpNpUpcOU,
NUIObOa4r iaUgu 0eabOOYVYeU bOYPUPURPYOGF&DxYPeb aUbapaadU U000a UpURPYOYabUD UPI
RabpagUi UBYZD H ab OO 0adUi xb BaOOOUmMJDUND 0O e0Ovaad DNDUDQUQ @ aNeOPOa Rp Uabil.
abUpU iaUpbU PNUP4aa@ HIl O OPUPUABUO Rabaa@@®OadUi YOUIx Zallicai 4a604a0PODYDi

aug 00x00 PNYDPaad@Obiaal aUPOYeO UYPOBBBERIBIAYea PNPUPcOCYea aaaalaaa, UPU, YPRagUOa,
YOYaYeO RapagUg. 2 ¢baaYbaad, Ob 0404 PRUERREIIA Egorov et al. (2014; 2018), UG OO YPUBCDi

4 OgapUPU OgarR0aa@Ou aUpapaalu, RPUacaBYBBaREDaal PNPUPCOU O 44604a00YYP YOPOYP-

BRRaPUAGUDe@@ POYPU UpURPYOYaPU, YDNBEYRIB-43000 (Egorov et al. 2010, Lozinskaya et al.
ai RabapUe UaYDad, I-¢OaUI3 abxO0Ue@Oai Yﬂ)og

000 @U@ aa@ UDUIEDYOYae (aU YPRagUO3, Rabg %Ba@U aDUOO, cab YOUPabasd @x RapaglUoU,
#la 17 YD P23, 2) “YBUPOOCYDI UPaaavh Vo) Y84 YD agid. 3 (#5, 7, 12, 13), 00UPY4aagaaia
UagOagLU aUDaDaagaE}?aSaﬂuﬁ W ; ¢@0 eabUPU_BPOUPOUZ a Y@xUPU iaUbaa,
A 2 3R YD &bUPU OOUO UpOOa Neai 0e00UOYD OUi
(;aDNe banYQal aDaDUaOa OO@OOY@ OE)XD, : YYPU cPaa@ opUPUagUd, Yb OO OUUPO Y

U&i YD a@a 3. AbUGU pNabxpU, UpOOa @0ad
pOeO pOYPU UpURPYOYAO & Y@xUbU jaUpbAaaii,

42abYaa00YYPO aparadodUuodYZd UDOODU upb 00Ae0: UU &t AUBXDYYDi beeOYUD OBaR0aaad
01 iapU 000 Ug DRRaPUAGUZAPODUE RapagiippbaabU BhUACOYD O BAOORBURVER cab
O UPOOPU RapaaabYaa00YYpU i06U0Ya0 UarksRipp PUd Ra00&eb0a abNbc@U OZDRDXPYD A¢

(32000DPaadUiYP N@YY@apODYYPOP 4 anl%&Bl%Wﬁ YO %bgga gea' %%OYOYr? %ang@Uo cab
YD O 4 REUAOUI OUI 20008cOYDI 4g0YDB/RaRYEOYP YPUBCOO egapUpé UpURPYOYE O YOaURUL

UPURPYOYaPUD, ¢ abaed0aap 0erpUYiUpa) B4 bYaauga bNUDaaid xO0xObPRNabxbOBYi O O

Yb, YPe@YDI 4 YP@UOYied0p ¢galp UpURDY % O M101 NeUb ObaabO0aYp RPUDXBYP O ab-
4 OPNPOUOYZOU a00051e0U UbURPYOYas Y solin et al. (2020). EQaZYD ia@a UPURD-

64l paabapU ba Oéc@abY@i UpOOUZ aa0aUa , HJ0a0YYDi Rb &aPOYT YAUOOPU BYa0OYagoYP-
0&eb0a 5aPOOYI eaUB. 2 YOUPAabass pNUDamag@@EWZ' Full Width at Zero Intensity), OP4ag-
UpURPYOYa a00a0@apODUpai OaacYai Rb aOxaVRBRBA300 UU 4!, cab OPOa YDU peeOYU&d Oga-
0@xabUiYpOb UbYaabUi a0xaUiabapO DOaDUWéUDaDé&@EﬂOO 200UU &1t (O RAOORPUP-

Ob BYPU@xD. ‘DUOO Ué Oe0Ge@a@bUIYal OOYZJ, caPWHM Fwzi=3). %:D0@¢@0 abupU

agYn_ @ UabaYyai UpURPYOYaé (O anaOOéa@@é@upu UpURPYOYae O PNUDP4&aia PUA@OVYPOb xOOxOb
4 @4 Uac00eUg aupapaailg) @ abaalpaaOUsRaapODYai Up00Oa Neal a0ixDYb 4 00U4aa0@0U 00aab

aUagE)O 0034upURPYOYAYPOP Babaimll’lévéiB)Ul pNUDUD.

Yal Ra@Y@UbpUPa YPZNPUOO iaUubi UpURPYOYAD.

AOxaUiapae DYDU@XD BaOOaaDOUOYe YD aga. 3 (OOaa-

Yii RBDYOUI RpUDxeODOa RAOOYDU adxa0iaba PRRaP3-2. °YPUDx OUDYYbeOUO0ES 430U4abPO
40Ubegd@ bOYPU UpURPYOYapU OUI aaDOYOYQQ.

°Daae U@YOUDaﬂgOaUQ OeOOUOYYea UP L3

Y63 . YJia @ UOaDUUQgYDaaQ OOpPUi ¢0UOU aROU-
0YYPU OQaBOaaQQ YD aga. 2 @ OoaaYOU‘ SobaD, UPUDU@xDaedi Upapas RPUDXDYD ObagxpY.

Jga. 4 BDUDXDYe anaU|aDae DYDUQXD aDaBaO—

o} UaE)aYéT (O DaYDOYDU) oUo a@Yu aabaDYa. o ag .
|aI3U OQaBOaa@ aUDaDaaOU anYaaDU|Y|:>U UDUBFW@'%aDIeOOD 0abuOoYD UOaDUU@(;YDaaI Uo0o-

Yéa PNUDaaia OpUbUagU@. -bUOAGU, cab UDUE&WKHlaeWaDNDaO Storchi-Bergmann et al. (1994) 3b
UabaypU @ a@YOU UpURPYOYa aPORPOD0A 4 oZRimBI@YPUa bra@gcOaUPUa arR0OUaaa seOYaabUivbU
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Agia. 4 AOxaliabae BYPU@»D iU@aa@pYYPOP 430UaaD, BPUSFDPODEAIa@0 UD a30UaaPPADERB4 (AUOOD)

¢cbaag O0pUPUaGUE@ O NpUiepU DROaadad.  UixaleapOb UDUGNapODYe Rp PNUDAAIU HII & gUO-
apODb, UpapaeU i0Ui0aai @YO@UbapabU UOap asgis- YDOOOYeUDd @xU0a0Y@iUg iUOUaapYYpU
4a@ Obxb O UOOx00x0YPU 42000, paypagadifioamisds @ U0abUUdcYPaad, OeRpPUYOYYeUd
00a0bYBO NeUb baelOYONP+iHO=H) = 8:64 T.-UOapOpPU. v @aulicbUg @x DYDUZxD R@UAOUD
ABUPi O0UBc@YD UDxe0D0a YD apUYOcYPORBBIHaéMUOU, YO BPRDODIEPO O PNUDaad HIl YD
Y20 aid00e&a i00UOYaPO, cap YO &papUad®BRI-0gPOabuUba (aU. YBOO0) gUg gU0ied0 iUOZOb-
Ubal@UpOga OPUPUAGU abUpU a00adUpaidd YOEIRGagVEW (H ) < 6A. °DU a000a0a @x
agub balupPYiOaai ba xbOgagdpaamupbaal aga. 4, PP U0apOD OOUPYaaagasia aapOYed xYDcO-
UOabuUg¢YPagilyugin et al. 2004)). ,aBPUixP-  ygi NOx RagxYDUPO 0ab0@0Yap U0apUU@cYPaad, Yb
ObO apa OO aBROUaa, Calzetti et al. (2004) BPUag@NB UiepU OPagbeaeild, Upapagd UpOaa Néai a0i-
0e0 NpPUIEOO xYbeCMadg(O=H) = 8:9, AapUi xPYé 4 OPadbedOU BPYBxDe@bYYPOP RPaPUOAAD 2
48¢604a00YYPO abxUgcdO 40ixDYP, O ROA0E] kpIUMOD DIG @ Rapaab 4 RpPOadeYPaaii UOaPOPO,
a a0U, cab bOabaé @albUixPOBUG abxYeO aOgkidarsineOu pUPUP 0.045 dex.

00aPObPO agulvea Ugyou (UBUGNAROBYYEO thatlug, RpUacOYYed 60aUi U0aPOPUG BP BYa0-
PRUDPA&aiU 4 YPOOOY&UD baeOYUBUD iUOUAAPY, Ja 4ROV 0YAADUIVPU cDEAOHPA
ROaPaaaT. @ RP 4PabP@PY@xPe@bVYYeU UpO pon e B R

Ao S Jadin WS Nl iagi il .abaae0Yéaab éOUZ OOPUIFFAO BhD ),
cab UPOO0a 3a@OPO@ai U abxYPOUDbadi Op 0.6 BOita 12 +Ig(0=H) =843 002 @
YDRagUOa, Kewley and Ellison 2008). (P YDA T\ o 0 517 003 (be@NUD VO Acoas.
OBYYEU OUBYYPeOUO0E YDNUIQOYRU Ue Tod@<is “8:47 203 (BENUZ YO aeoae
YO abUiUb aabcYgai xYDeOYZO U0ap00gcY iR GBlgOeYPaal U0abOPO). 2 OBYYPU bNUDaal

O NGC3077, Yb @ RapaloOgal 00 aparado8g8YR/eau O adyOU c¢baad akOUaab NeU Opaabab-
O6pUi éAUOU. ¢OY, cabPNé OuUicgai O bYbU@x abUOO PaYpPeOYQZO
R e A A £ A A A 2 A 20N 3727TH . 'PRPO@O O0P U BYDU@xa U0apUUde-

.Ul ba20YUG PaYPa@aOUYPOP ‘E‘DOAO?‘OE?Y% )6 @arbUixbODUG UOAPO R @x aDRbaE Pilyugin
UPapOf2 +Ig(0=H) Ué ZakbUixbOBUZ OOD iUy Grenel (2016) @ RPUEc@UB apOUPAaISATAT 4
agcoaUga UOapOD3N2 (Marino et al. 2013) @ 5(15xpYYelp xYDeOYRBIUD PHRGYE® =H)r =

S (Pilyugin and Grebel 2016), NBxgadledaal YD- g.49 0,05 ADUBU pNabxbU, O PaUZPO ba apob,
PaYPeOYW@ia iaUga iUgaadbYYea UBYDU [O,IlEap acpabUpai abYHO0, apOUDaYP YDeaU @xU0adYil,
[INI/H @ [SHH (apUiUb O aUach0 S-U0apai)apUU@cYbaai Obxb O OPUPUABUO xYbc@aOuUiYb Y
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aDUYOgYDU @ apaabAUa6z AanaaOOYYeaa@ Ua(;OOea aupabaadu (QXUOaOYYDl Rp arOU&aPU
ObagbaedU ap00adbYZi UgaUpapOb OOPUi eCN,@iU&O’@UmDaO OOUPURP*x@e@@ POYPUPURPYOYA-
Oe|O®U® 3’/4OYDUI3 UBU aubxbYp OPUOO O aB’X;OCFl&@eBZBJOU) @x00adYYDbi OOpbUI ¢0U@ aROUaaP-
NIDUOO DNDODeOYYeU ODx aO|><DYYeU a Bamw@ﬁieEDU 0a0YP @x ODYYea O@DOaDUU O aUagDO

avd ODUDUa@U@ ¢|3Ua(;OYYD| YBUZ DaaOYLﬂaO.UIﬁ'B)MDYe Y0 aa0payeU@ OpUYDUG, b 4 bNUPAaaiug

UdcYPaad Obxb apabep apOUDaa04a4i & xDODa@difindditbNabxpOBY@i. AOU YO UOYOO, Yb O@p0apUl
400a@UPadl0abUUBcYPagix abNbag Pilyugin (s iiyH_ YORPUiepO 40060Y@0 PRUPaadU OgapURU
et al. (2004) OUi Ra@YiapOP OUi NGC 3077 xYD¢O aR0aaPY O aapabvYa RpPO&eOYYPOb baYpeOYdi UD-
Mg = 17.62 YU O&ioUidaai.
(,péaapOWéO B3P aéxaoiaDaDU éBOUéaDUWéé Yb-

vs [NIIPH , [SIJH @ [Ol/H  RAgOOO0Ye YD apapU0aaod

aga. 5. b 00aAYDA RDYOUIE 00apU RPUDXDY A
OOV paaYDI UPAAI O UDYABBRYES U@Yg%ﬁ? A BID0aDUUE, BPaaapOYYEd RP OPYYEU OUBY-

DaUOgDTéBDUDOOY@O UA30ObU @ix ADNbas Kew A E?OODU ardUaabaupr@d, YO RbxOpUiia BabOOaa@

(2001), PAOOUIEOU PRUBAAD, OO0 BxUAcOVD abaabiY@i @bY@xbODYYPOP OPxD Ob 0adU O

RpiapUa Ué 4aabp@U paYpeOY@i iUgaadby-
pNéiaYiaiai apap@bY@xbae@dOuU, ba PNUDP4aadU &, ADVVATT 3bAbI 1A S £ RASAAA S Ny A
Searl : e Neatored craas YJU b OBbYYéEU ababUOaa R0a0adabgdObO-
O@0 UOADY@xUbU @xUacOYDi (AGN, 20PaVe0 -@%gapu © @0 a80a0aaabd
£0aDl L HO! YO 200 B OUD O abNRad KAl 1.6 2@, 6 RAO0&EDOUOYE OPDOYPaAGLOAUEO BPT-
4 UpURPx@aYel UOADY@xUbU ObY@xPed?. Al NIVH @ [SIVH Ba0 REUPED
ED IO@DOa{I-)UéJOC())G[O ”£|>]>/<|_c|)o[a 'é’HpNSE") a%N'SDaefug @anDY(Zl ¢ MaNGaL. £00apOPi UPaugapo-
ewley et al. (2006) & 1*Ja aas LY eI appa00aaadada Ogardaad@ UacO0es aupapaadl
LINER. %20 4@aaYUO abU0O0 BPUDxDYE UPOOU BYVed R OPYYEU A¢. 1D a@aayld Rado-
Yed ObUY, OxiaeO @x abNpag Allen et al. (2098b6(0Ve 4a@ YPNPap O@POapUU OUI apxUdcVed

OUr U0abUUPcYPaasn 6z , apba00aaadaeo(paatu 6pUBUAZUE (4U, YBOO). °Daae OPaR0MEH
YDeOU paeOYUQ OUi NGC3077. ADxUBcYe0 &g @a aUpabaaOU_OUi PNUP&&aOU, OUUTCOYYed O

UaQOeO abbaOOéééOéTé UDOOUIU OUI aDXYD - YE)NDa BaOOaaDOUOYe YD BaDOea BDYOUIa
aad aODaYea ODUY ¢a® |aDU YD OOaaYQa BD%%)?@(D&@ Uagoed, apxO0Uiéda DNUDaaQ

YD YoOY@a apUiUp a0payed OpUY. °pU alC 2 Wil bNeCUse & B s AB0RU

Oa Dx O@DOaDUU Oal YDNUIODOUDI |aUD| i @ Comp DU&QOYGO aouaoaapOaugo
aO|><DYE) a abab@bY@XDaeQOU Ubaagoyeug @eyfert pRedUae agRrRD LINER), Oxiap

O DNUDaala XOOXODDNaDXpODYQI O ap an & Kewley et al. £2006) /EOOaYeO UQYQQ
PNUDaa@ UpURPx@aYbOb OPxNEOOOYDi @ LI YD aga. 5, apbbad0aaa0ata UpOOUIU a0Pavea
Oba apUiupb abgU@ abpa00a4a04ie@0 DIG 4 Y 5 OUi abxveda aUupapaa®dlU @x abNpaé (Allen_
RPOOAa&YPaaYPU iaUbaail. °bU O@0YP @x aDBD a

UOYQlO@DOYDaaQ(;OaU@a OQDOaDUUaUIDO " QID,OSB:J ZDLE\)((\)(?Y?:BOBOBaEJE)YU?JU@%Y?Daeg%Og(%
Yea OIDUY @38 O0U4aa0a0 UpO0OA DNelaYQal (]=) ) OU|Z 0:56Z ). ¥:b O0aAYOU REYOUD
PNUBaaoy Y@xUpU BpOOadYPaayPy iaUpaa xDYe OZDOaPUUE, RPaaapOYYed OUi 040U
OUPapOBYZO UpOOUOU adbaved OpUY @ Y N Rb OBYYEU 4 bagoavbUIVal apxUGapl
6] aUagDO [OI]/HaO|><DYI:> 4 baaaaaaogou ODYY @QUI GDODOUIIGOO NDU|eﬂYaaOD abgOU YD
UgY@@ [Ol] pa PNUDaaOU DIG). AUOOEOa xBDddRipUba RPRPODOA O PNUPAAD, 4papUadayed O
cab UPOOUZ a0payea ObUY NOx ac0ab RaQiaaihstxpaega @x0acOYBOU ¥:2-x00x0 @ YO OOUPY
ba apap@PYDxbedd aa00 PNeiaYila YDNUIORGMBEE0a xDUOAYPOP OUUDOD 40DaYPOP OPxNAOOOY
OE)YYeO iapa abua RpxOpbUiIOa a00UPAI OeOB@e@aFDXYDQ@aOUNa @& cbaai pUDerDOaa| o
aa0cUb gbY@xaiéga UOBYapO @x PNUD&AOU 4sRDisHaRNaUODY YPU BbY@xDadd. DYYeU adxaliapa
abxpODY@i P0abOa 4a¢04aa00YYal apUi O Db ¥@rbm&idaa a 20xa01apabUg YPega OUBYYbeOUO0OEE
DIG O PNUDaaid, RPRPOeda YD é0Ud. (ad EPRIUIGOYaU, POYBUP O ap 00 0a0Ui Rb 4abOYOY@i &

@PYDxDe@d?d YDNUIOPOUES 1au@a PNUPaadu Q,;r\[@gdm Hong etal. (2013), apcU@ PUDXEODTAAIN
OBYYPOP 0DxD, 0 aPU ¢@aU0 RapaiO0YVYea aﬁtél’Q@@éSﬁE Y@x. ¢ YDeOUa UYOYDi iab aOixbYp a
@ bNPUP¢OcY&a 4aaaUasa. papNOYYPaaild RAgGUOYIOUPU a0aAYZUZ apabUdaadd O

%L@OYPO RDYOUD aga. 5 OOUPYaaagasia BROP- @ 4a00YORPUPAYea a@Uiaaba YD UbaUQgOaUDU
O@b0ablUg, YD Ubabagd .e00abPU RPUDXDYEAOQ@EBDRRO HST. 2 ¢baaYpaad, O Y@a OUi ac0ap
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A@ga. 5.BPT-O@D0abUUE, RPaaabOYYel RP OBYYeU aR0UaAP Ui vReabMELDAaPU xDUPO@abObYe UpODagal RPOOAS-
YbaaYbU iaUbaa@ O UQYﬂQ)(BaaYn BDYOUl) @ xYDcOY@i 0@aR0aad@ UacO0ed AYBXENYBOP ODXD (YQOYH

RBYOUI). C;OaYeO @ 40260 Ua@0ed @x abNpa, abxO0UiggOdNiEEaapxbODYai, UbURPx@aYPOb UOADY@*xUD @bY@xDaedd
@ LINERs Oxiaé @x Kewley et al. (2001) @ Kanann et al. (2003). ‘@bObPYDUIYDI UgVY@i, abxO0UéDI bblBedart @
LINERs  @x Kewley et al. (2006). £00aYe0 U@YDD abPad0aaa0EIEOPEGA OPUY apOUDAYP Allen et al. (2008)

OUi abxYe&d aUpabpaalu Rag UOaDUUZJ(;iY@aﬁZJ %D 00adYDa RPYOUIE RABOO00Ye UpOOUD 4 acOapUmadUsaabab, Y
YoOY@a @alliceadlivb OUi a0payed OpUY.

abOOY@U O U@Y@ia [O lll] 2aécoabUgal UDOaBDOUDeOYQI 40PNPOYD ba japObp YOOP&abaup, cab
O a@Uiaad F547M, cab baypagadUiYpb oauoS}p:OQBOaOODOaal apOUPa@OU 00004 paypedY@iUD
OUZYPU OPUY pa @xacbOUea UBYBU. AcOa UpYevasUBPasaapOYYeUg Rp OPYYEU SCORPIO-2,

Bp 60aU BxpPNapOOYZIU YP NUgxUga OUgYPatIs@RcObUDal UPOOUI xOOxOYPOP YPaoUOY@i, @
ObOUeU a@UiaapU, RpxOPUBU & NpUieOU angDaaﬂOOaaYbaaYa ialpaai O UgY@@ (6007

peeOY@ai_RpabUg O iUgaagpyyead UGYDia. aPdNdeyas pRUDaaia OPUDUABUD xYDe@aQUiYp Y-
apop, BDUa(;OYYeO YPU@ arOUaaé BDUDerD@@a O UoYgia INI] @ [Sl]], cap apapuadayp

PNUP4&ag Haaé0aao0YYb OUBiY@0 DNaDaNaeQi@fY l@_ 2 YypeOU alacbO iap RagoOpO@a U ap-
UgYa@ xO0xOYPOP YPaOUOY@i. iapa maOUéu’@ APgx DYPUG*D BPT- O@D0abUU gauu@maé'f
UpaaOuayp &cOaal O agliaapOed aYguupa, @i ad pNUPaad 0pUBUABUD, O Upapasd ialpaal O
0@0@UPUE, abUOO0 i0UIdAA Ba(Z)gQYDU XDOGE@ZW@QFUQaUDaDOD pUbxe0ObOaai YZOO aapOYi eaUup,
pPaYpeOYdi [OlII/H O aUPxDYYéd abNpaba. &b xpU0alY a@0YPU O U@Y@ia bxpab @ aaé. QaDNe
RpUIxa0Ubi 00 YPU® UOaPO@UD apacOap aPaRA0EEDab POabYBcOYBO, Ue @alaaaao0YYp xbOb-
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xpUpO@apOPYD OQaBOa@@ aUpaba#am OO aparadoOoUdY@i 601 UPOOPOP YPNPap DNEDD&@O].&B@E@)XD
REYOUTA. °ag0ed, abx00Ue@d pNUPaag O0@p0abUUs Aafiimy@xUDUg @bYDxbaed@d ObxD, DYDUDOQ)(;Ye abpUpOeU
YD aga. 5. ﬁEOOaYeO Ua@Oeo aDDaOOéééOéTé UDOOUlU‘ﬁ@B@Y%@DlAIIen etal. (2008) OuUi anYea aupapaaou ]
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420 e °AYs @ Oa.

9]%) XYD(;OYQO RPabUP O UQY@@O[DI&IH)OYeU gDaa@ OPUPUagU@. AbUaT Ubaa@Ya UpOYP IDNelaYQal
4abYOPaaypUa paUlUpYOY@i aapOYi eaUup OUE)élO&OXD@UDOOUaaOQOU OE)UDUa@UQ a OQODY
pRUP4aadu, 000 §00a0YYp O0abUaasiaai UBIBAANVPU 4aaaUaaabU HI, abU @ & RapiOUOYDiUD
@ [S1] @ YO 00abuagaadaai [0 11l]. ADUBU bNéB)lﬂ:MJa@gOaUDOD 004aab, 0eNapae0bPieO0OP PNPODEDY
xpOPYYPO xYD(;OYQO RpapUb O UBY@@ [O III]Y@@@@& YD ROagaladi. NP Rapaedaab UpOa&a Néai
OOP 00aaYOU 0abYBeOU. ADUDI Rabae00aaBPRPY8EAN0Y Ye xD YPUZ@O a0bayed OpUY @, OPxUPO:
YbU paal00@al Obagbaedd UOADYZxUD ObYRaBIIGEGNYYal U0abUUGcYPaal Obxb YD ROadabadd.

Rp @xUOYOYT: paypedYaU [N I@HS 1I/H vp ¥P O a0achbO OYOeYOU PUUalz=@@ ObxbO&d PNUDUE

BPT-O2D0abUUD4 O apU ¢@all @ O PRUDAaIARERYp POPODAI OgabUPaUbabaaYed d0baved ObUY:
aaDange@ N O UgYZQD [0 11F007. ¥2D ada. 6 UacOObi aupabaai PNUBUPO HI, apoUpayp YPebUa
RaOO&EPOUBYE 2AA-OPPOaPUUE @ Upaad ORIBLGE PRANUZUPODYYEA O abNpad \{Va'ter et al.
aUpapaadU O0lbY32a0YY@adOo@pYPO OPUDARNS; 2002) UDaa, 4paabOUi0a P URSUU 4

U@, 000 UBYZi [0 5[)07aooaoyyp 00adUagaFARsiapabep abpORPOP0OA a a@aaduyYpU AUPabaait

(4200Yii BYOUI), b abUOO OUI OYOeYDa bNOfﬁ@@QF? b Ba00RPUPOOYDO, cab 040 Oxb@UYeO
008=N 3(Y®OYIIBDYOUI) ( O@OOYQI Bab@aab@a O UDaaQYYbU BUDanaa@

°DU OBOYP @x 4a00YOU RDYOUD ada. 6, |
O &e0YaapUiYpU ¢paad OPUPUaGUD NGC 3077
aail UpO0a Neai bNeiaYOYD apab@bY@xDaedOy
>§OOXQD}JQ, O gDU QQaUQ @ O P[\IU,Dgala,a
OéabUPU O@alROaagOU aubabaaOu. A OaaODL{ G
Ob OYO&YQ4 ¢badia OBUDUagUE (YBOYDO BDYWIA §damc6aUm 060000V Yed 400aax0aUPOED OOBC
aU00PODOAAT cOAUBY aaGYO O BaDOE! ¢Da&dyBPhpxp YPNUIODA4I OOPUI UaaRYPUDacapNY&a
02D0abUuUe, xb Ra0O0Ue PNUDAa apabp@RYERmRIBOa OPUPUPY BUG a0ixDYé 4 UpUDUIVEUD
UpUPOeUd xO00xO0DUZ, UOODEZU YBOO OOH®RIBERNH0aUgUE aabeY@UpUE (400aaYbP0OeUE), B YC
PYYPU U@Y@@ UOO0a PNUDAaIUD Seyfert @ LINERYPUDAacaDNYeU @aadcOYZOU ODxD @x OPUPUABU
¢banU|Ua RagvYiapO YPUD xYDgOYQO BDaDUQeQ_JI{:L@ou xDUU|gQa| cap apap@pygxaae@ AA-
Y@@ [O1l]] 5007 Ob OYOeY@a pNUDAaaia IOUIO@NUagOYQOU UpUpOed x00x0 O 0YaabUiYbU ¢baas
QOb beeOYUPU 400aés, O aObUiYbaad abcUZNYR BF7T- iOYP OYPa@a paYpOYPU OUUDO O GbYD-

.....

f bO 42604a00YYPOP QaaO(;OYﬁl 0060320D Us
Ne PO@OPai xbUOAYeEd RaPIOUOYBU adbaYea
YPRADOUOYPD OvYaap ObUPUagU@. %0YD
abUUé O 0YaabliYbPU ¢cbaa@ OPUBUAGUD
0p0O a0bayea OpUY YO 0O&i0Uiia, b PaYPOYEO

UbU@*xbed@ YD aga. 6. %a00a@U, gab apUbi Ubaagvyb agr@cYb OUi QXOOaa-

-BU0aaU, ¢ab YDNUIODOUPRO RPUPOOYPO VEapglacbO0 OPUBUaGEOaUPOP 00&ab: PaYpeOYd(
O@b0apbUUPa O PNUDPAAD LINER &babeb DNelaYl(qMH])/ I(H )aDDaOOéééOaOa PNUBP&4&IUH 110 0@aud
UpOOUIUD a0baYyéea OPUY (Allen et al. 2008) UbOBIUIDUAGUO, Yp abaada U ROagadadd, a a0bUOYBOU
UOaDUUQ(;YDaaQ NUQ}QF}U U I'SIDUagOYYDU YDhMBDI%@)ﬂU@OYaaDUlYDOD XOOXODDNaBapODY@ L
OUi NGC3077 (aU. UpOOUZ Yb 00aayou BDEGIM@)(‘. al. (aU YPRagUO4a, 2019; 2017). cagd iapU,
abuU g O = z (aU YZOY BDYOUQ) DNDOYDUQ(;QO YQXUDUDYaaDaaYDU eé@abUpU UpURPYOYaé

0dY@O U iéQU UDOOUlU BaOUaaaDaD Da ab@mﬂ I—D anYaaDU|Yea IDNUDaala ODUDUa@U@

4800  OUi [SIIIH_, cab aUbxe0P0a YD YDUDc@LDHaUpaai YD aUDxDYYed 0&ed Ra@xVDUD QJaaOgo-
43604a00YYPOP OUUDOD a0Pavéa op0Y O W@Qa@ﬁm YO Ogdal xpUdaypU UDaaOUuae@@ Udo-
Op OYOeY@éa PNUDAaia, °Paalliedd & OTaROaasEeOYBOU UaYEU @ 0dar0aagou aUpab4aOu
aUpapaaOu gbY@xbODYYPOP ODxD Bad iaPU YORBINBOUPU O Ubal@UbOea ODUDUAGUDA 4 a0U5ea!
Ob0aai. "Ui 0OYOeY@a PNUDaaOU RPUPOOYZO aepdkOERNapxbODYZOU, RAOOOO 0adOP, 4 OPUPUAD
BPT-O@b0abUUO0 UpOOa Néai apabeb Opa@apﬂj@@OOaabu)pﬁEz Coba et al. 2017, Oparin and

O0YP Ra@ XYDg@aOUND UOYie@a aUubabaaia a Y&_g, 2018). AUPaOO 0adO0p, Ra@c@YD O apU, cab
OpUY O aUach0, 0alg PYD abaRabaiabYilaai UagD %aOYai Us Og&@EE ax YOaUPUI-

00 & apUYOcYeU ap00adBYZOU ai00UEs 'UOUQXg%EaaQJbWea UpURPYOYa: Obx O 4bU@a bRUPAAIA
(;OU OaUQ aDaaUDaa@ODal UOaDUUQgYDaal 3 aDXDODYQ, Obx, @4adupieaU @x O0@aup, ¢
abubU OO, UBU peOYOYP YBUZ RP OPYYeU AL YYEd RPAPUG O YPRADOUOYDD OBAUD. Vaé YE
UGOPU 4r0UaapalPRED O &0YaabUIYPU ¢badkiiopaU UYbOPUPURDYOYAYAT AaaaUadad RabagUoOU
YDU@x BPTAOQDOa@LAJUe A QUl GOaQaQa@QJYYea Ac. b YBURPUD YO 40PUPAI DOYPXYDQYD

NGC 3077 BpxObUIOa RaOORPUPOZAI, cab UeawBpaabO@al 0gar0aad@ aUpapaadu UDOODOD UpURP.
NOIOPOU xO0Aai aanaaOOYYeU ouupo aODaY\é@mmJ‘é appa00aia0aiégl guoYYp OUa OQDOYDaaQ—
abaRabaaabYiié@aai O 4a000 a OpxUpOYP NIRHIGU PaypedY@OU U@YQU, RpaUPUIUA OPYYED ba-
Og&abUbU U0abUU@cYbaait ObxD, cOU O aOYaumdye @xU0adYe Rp aROUaaDU Y@xUPOP abxadeol-
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Y@i. 2bxUpQOYb, iab a0baaai AO0UPai OODUlYOUBé‘E&OOOUOYQO UbU UgYaUal aada UQYOUDa@gOal
RAGOUBUDT OPRPUYZaOUIYED a3OUaaPUIVED OBBYEDPBYsa UPURPYOYA O OPUBUABUO. (a@ iapU Op
Yp0O&d bUOPagale OOUPURPxZed@ RaPagUAlY pO@a bNUDA&AIA YDNUIOPOaaT OUUDO edabUbU UbU-

RPYOYaé ¢ 100UU4&Y) Y@xUpPU RPOOadYPaayYpu
4. B2, 1aUupaag, 00apiaYp a0ixDYYPU & RapiOUOYZOU OO0aab
~~~~~~~~~~ UDaa@OYea ><OO><O O PNUPA&aia XOOxODDNaDXIDODY®|
D paypOO YPNUIOOY@U, OeBJDUYOYYea YD ~~~~~~

o o3, ol 033
a0U0aUPRO A7 A%s A'Ys @ 2.5-U 80U0aUPRO Oea aUpapaadU (pxOpUida RAOORPUDODAI, cab

» £ y3A UOaPOPUG OUGYYPeOUOOPU @ 3
4R0UaaPaUPRAD, D aDUOO axUPRPUPAYPU. ab§ a§ &803531\(8?:3?{12%&8)BEN?J?);;(SLLJJ 'goll;b’g'

'YYea UgY@U ioUiQaai YO abaegaiié@Udai

a3 DUDQUDUQ b paOOoUiYeUw UaYOUpagcOalgU
U@, cab RPOA00a00D0AaaI aPUOO apORD-
a@ x YQa a BeUOOeUQ BabO@UUDUQ Yb

4a0U @ O@arR0a4DD Uac;OOéé aupapaalu @by
ODXD ODUDUa@U@ a OeaDU@U BabaaaDYaaOO

2aPaUbROY Ue baOYPUD PayPagaduivho 394 b 068POOYPE APUPOYPOP OBXD @x BAGUZOY

YQO U@anaDOD o) UOOxOOXOYDU aaOOO xOrgaty
0:6Z ), cab aanaaOOYYID Y@OO BbUa(;OYYDU ab-
YOO peOWI® z @ 4PPa00a4a0a0da pOGOPOUPUA onns o ‘< x
xYPcOYZI OUi NGC 3077 Rag OO a00a@Upaad. vié E»*3Ya ALYAA,
Y0 0&i0@Ue abO@pUiYPOP 0abO@0Yap U0abU(
‘@P0OabUUE paypeOY@U Ugaadbyvea UaYal, 855'53 8 GanpuixopURE XD OYOOPUPUAEGO-
43aPOYY&0 RP OBYYeU OUBYYPeOUOOPU aROUARBAIRL Y88 NASA/IPAC (NED), 43aDOUIOUDI »b-
ROD @ apabU0aadd a ROa0aaaDBOPOUEU adhapeBagOu aOPUagOYPOP OOBOOYYi °DUZapaYau-
BbxOPU@UY aabgY@ai a0xaUiapae, PRANUEUBEBYP:ENAYPUPOZCOAUPOP pYaaaaab Rb UpYaabuas
abYodd O abNpad Hong et al. (2013). Apapeoo‘/@;@@DYDUlYeU aRabOUOYZOU biabYP0agUZ @ UpaUg-
OUPag0 2AA-OD0apUU, RPUACOYYEa O0AUT aR§EAg BaaU00PODYZU (AE®), B &bUOO RaNUeYe0
U0apOBUG, RPUDxeOD04, cab @aRpUixPODYEO Yafsab- PNxpap SDSS (abtfa/www.sdss3.
002222 4 3O042aDBODOUED 54@0iaapU OUI geEidhaPagU agybYagaaOaai ApYOPU °Uiaao-
abaabiY Qi @bY@xbee@@ UpO0a 4020041 apapeQPBUI-AUPDYD, @YaadaaabUd-acbaaYgUubUg UpUUD-
a0aypagopU U0paagc0augl U0apOBU aROUNREREBIRISDSS, v2Dee@dpYDUIYeU YPacYeU apYOPRU,
Ragd Qxa(;OYQQ @aapcY@UPO @PYDxDaed@ OR@Y BadaaadaobU iYOa00agUd AE°, Y:De@bYDUiYPU
O0YYead PNeOUapP0, O apU ¢@all @ PNeOUaPOr V¥ IaBaDedOU PiabYD0adUZ @ Upalpab (NASA),
RPOOAAYPAaAYPU iaUPAaii. iRPYAU@U &apYOPU Monbukagakusho, PNéO&aopU
0aUpaai YD YPUZe@O O NGC 3077 paOOWibelb ¢(UBYUD @ AgYDYadadiedU ApOOapU Oéa-

PNUD4aduU paypa@gaOUiYb O&apUpBPOB 41, €00P PNabxpPOBYJi °YOUDD.
O@aBOaa@Q Ua(;OOea aupabaadu @bY@xbODYYPOP Ob-
xp Ug, UPU @ O alach0 UpalgUpObU OPUPUAGUD
VIl Zw 403 (Oparin and Moiseev 2018), YO YD- A vo°voA AV 1
NUIOBOU xO04ai UpaaOUiee@@ UOOOE abarpUPOOYZOU o
apcOU YD 2AA-O@P0apUU0 @ OFardaagOU aUpABREEAD RaPOPOBUDAl Rag agYDYapOPU RPOO0A0-
.2 2OvaapUiyed ¢baaida NGC 3077 OppNeéO ¥O APaa@uaupOb YDacYPOP apYOD (RaplOua 17
DNYDaaO@ODOaal aUDU| YQNaO| XDUOaYbOIDOT.)BQD@EdQXDODYYeU OD>< O ODUDUanOaU@a O@aupa

~~~~~~

4a00vyYp O DNUDaé'Ié xOOxObbNabxbODYZiaUatiE &« DaODYQxDaeﬂl YDNUIOOYQU O 033, .
oOuUDO abpayea OpUY O ODxNaOOOYQO [NIIJE@/:{@,II]Z ». °abYDPaid0a @ °. . +aaOYUI:>Oa,

UpOOa Neai YO xbUOalY O Uaeliia iaupU UeRBBYo0egs YDNOlOOYQl YD $A°, A °. »bx@Y-

H , au0ébi paypedvYai IN1)/H, [S1)/H vp &aupU xb apOOU4a0@0 O BbUagOYQﬂ ObYY&d @ bNaad.
BPT-O@D0OapUUO OUOOP. ¢p0O&edYYDI OZaR0¥gd abNpae. %DNUIOOYZi YD aOUOAUPRDA AV
aUDabaaOU I—Ba@ iapu IDNelaY|Oaa| YDUDOOYQ&?% OeBDUY|Téa| Ra@ BDOOOaOUO 1/4®Y®aa0é1ééQQ o

OO0VYYDi OOUPURPx@e@i UAND OPYYE], BDUamC(BDOUDeOYQO 805.619.21.0016, RapOUA ID
a A; O UgYo@ H, RpxObU@UD RabaUOCRAVIEFI61919X0016).
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22.L. J. Kewley, B. Groves, G. Kaumann, and
Heckman, Monthly Notices Royal Astron. Soc.
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lonized Gas in the NGC 3077 Galaxy

D. V. Oparint, O. V. Egorov® 2, and A. V. Moiseev®: 2

1Special Astrophysical Observatory, Russian Academy of Suices, Nizhnii Arkhyz, 369167 Russia
2Sternberg Astronomical Institute, M.V.Lomonosov Moscow Sate University, Moscow, 119234 Russia

The nearby dwarf galaxy NGC 3077 is known for its peculiar mainology, which includes numerous dust
lanes and emission-line regions. The interstellar medium this galaxy is subject to several perturbing
factors. These are primarily the central starburst and titlatructures in the M 81 group. We present
a comprehensive study of the state of ionization, kinemagicand chemical composition of ionized gas
in NGC 3077, including both star-forming regions and di useionized gas (DIG) at the periphery. We
study gas motions in the H line via high-resolution R 15000 3D spectroscopy with the scanning
Fabry Perot interferometer installed into SCORPIO-2 instrument attached to the 6-m telescope of the
Special Astrophysical Observatory of the Russian Academy &cience. Images in the main optical
emission lines were acquired with MaNGaL photometer with auhable Iter at the 2.5-m telescope of
the Caucasian Mountain Observatory of Sternberg Astronomal Institute of M.V.Lomonosov Moscow
State University. We also used SCORPIO-2 to perform long-st spectroscopy of the galaxy with a
resolution of R 100Q Our estimate of the gas metallicity,Z = 0:6Z , is signi cantly lower than
the earlier determination, but agrees with the luminositynetallicity dependence. Spatially resolved
diagnostic diagrams of the emission-line ratios do not showorrelations between the gas ionization state
and its velocity dispersion, and this is most likely due torsing ionization by young stars, whereas the
contribution of shocks to the excitation of emission linesiless important. We also studied the locations
of multicomponent H pro les and provide arguments suggesting that they are mdgtassociated with
individual kinematic components along the line of sight andot with expanding shells as it was believed
earlier. We also observe there a combination of wind out owofn star-forming regions and accretion from
interstellar gas clouds in the M 81 group.

Keywords: galaxies: dwarf galaxies: ISM galaxies: kinematics and dynamics
galaxies: starburst
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