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Very high energy gamma-ray emission of
metagalactic sources

B skcnepumente HIAJIOH, npu 3neprusx 800 I'3B — 100 T3B,
npoBeaeHbl Ha0MOAeHust AKTUBHBIX ['anakTuuecknx Snep (AI'S),
HAXOASIIUXCH HA PAa3JIHYHBIX PACCTOSAHUAX ¢ KPACHBIMHU
cmemeHusasvMu ot 0.0179 mo 1.375. Cpenu HUX Takhe WU3BECTHBIC
omazapel kak Mkn 421 (z=0.031), Mkn 501 (z=0.034) u Mkn 180
(z=0.045). IIpencraBiieHbl pe3yabTaThl JOJITOBPEMEHHBIX HAOIIOICHUM
paauo KBa3apoB C IJIOCKUMH CIEKTpPaMH, Cpeld KOTOPBIX, HAPUMED,
TaKOM M3BECTHBIM BO BCEX JMAMa3zoHax YHEPruil 00beKT kKak 3c¢454.3
(z=0.859); kBazap ¢ OOJBIIMM KpacHbIM cMelieHuem 1739+522
(4ct51.37) (z=1.375) u nabmomaembie Fermi LAT npu BBICOKHX
sHeprusx kBazapbl 4¢+31.63 (z=0.295), 4¢+55.17 (z=0.896), a Takxke
u3BectTHoro oonekra Tuna BL Lacerta - OJ 287 (z=0.306), koTopblii
ObLJT HETAaBHO OOHApPY>KEH B HAOIOJECHUAX 3€PKAIbHBIM YEPEHKOBCKUM
teneckonom [ITAJIOH npu CBEpXBBICOKMX BHEPTUSAX. Pe3ynpTarsl
HaOIOJIEHNH BCEX OOBEKTOB MPEICTABICHBI CIIEKTPAMH Y-U3TyUCHHUS,
CIIEKTPaIbHBIMU SHEPreTUYECKUMU pacrpeieICHUsIMA U
n300pakeHUAMH TIpu dHeprusx oomwie 800 IB.




NGC 1275 (z=0.0179)
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CnexTpanbHOE PHEPreTUYECKOE pAaCHpeAcsiCHUE Tamma-
uznyuenus: ot NGC 1275. A, A — JlaHHbIe Ha3eMHOTO
yepeHkoBckoro Tteneckona [IAJIOH. o — JlaHHbie
teneckona Fermi LAT; a Taxke HmaHHBIE TeJlecKoIla
Magic. CrpenkamMu TMOKa3aHbIB €pXHUE TpPENebl 10
nanaeiM EGRET, Whipple u VERITAS.

HenaBuo aktuBHas rajmaktuka NGC 1275 taxke Obuia
3aperucTpupoBaHa Ha3eMHBIM 3epKaJbHbIM
yepeHKoBCKUM TeneckonoM MAGIC mpu  sHeprusix
Beiie 100 I'B B Habmronenusx 2010-2011 rr.

B 1996 r. B HaOmoneHUSIX 3€pKaIbHBIM YEPEHKOBCKUM
TEJIECKOIIOM [ITAJIOH OBLIT oOHapy>KeH HOBBIU
MeTarajlaKTU4eCKui UCTOYHUK raMmma-u3Iy4eHus
cBepxBbicOkuX sHeprud E > 800 I'3B. Ilonoxxenune ncrouHnka
U3IyYEHUSICOIIacyeTcss N0 CBOMM  KOOpAMHATaM ¢
ceipeproBckoit ramaktukoit NGC 1275.

[NamMma-uznyuenne ot NGC 1275 Obuto 3aperucTpupoBaHO
teneckonom ITAJIOH mnpu sueprusix Oonbiie 800 3B nHa
ypoBHe 31.46 ompenmensemom mo Li&Ma (3a 271.2 hours).
CpenHee 3HAUYEHHWE MHTETPAIBHOIO IOTOKA IIPU SHEPTUAX
ooubie 800 I'HB aimst NGC 1275 cocraBiser:

(0.78+0.05)x10'>  cm2c!. Habmtomaemble  Bapualuu
MOTOKA raMMa-u3JIy4eHusl, B CpeIHEM, He npeBbiaroT 20%
OT YKa3aHHOT'O 3HAYCHUSI.

DHepreTUYecKuil CeKTp raMMa-KBaHTOB B HAOJIFOaeMOM
nuanazone sHeprui or 0.8 ThB xopomio omnuckiBaeTcs
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Markarian 421 (z=0.031)

AKTHBHOe rajakTuieckoe sapo Mapkapsan 421, Haxoasimeecs: Ha

10 F T T T T T T T T T T T T T T paceTositnud ~ 124 vk (z = 0.031), crasio nepBuIM M caMbIM OJIM3KHAM
of 1 MerarajakTH4ecKMM MCTOYHMKOM THNa 6Ja3ap, HadaogaembiM B TOB
0 1 — HOM auanazoHe JHepruii. Mapkapsan 421 OblL1  BHepBble
10 4 3aperuHcTPpHUpOBaH YepeHKOBCKHM Tejeckomom Whipple B 1992 rony.
% = i IIpexne, HeCKOJbLKO AKTHBHBIX TaJaKTHYeCKHX siiep HadJ01aj10Ch
10 1 [pH BBICOKHX JHEPIUsX TOJbKO cnyTHUKax (Oxcnepument EGRET). B
g PR 1 Hacrosiee BpeMsi 3TOT MCTOYHHUK SIBJISIETCS 00HEKTOM HHTEHCHBHBIX
wlﬂ 3 3 wuccaemoBanmii Takumu Teaeckomamum kak VERITAS, SHALON,
b} 10.13: 1 TACTIC, HESS, MAGIC. Cucremarnueckue Habmogenus Mkn 421
N ; BeayTes Teaeckonom HIAJIOH ¢ 1994 rona u coBOAgalT ¢ JaHHBIMH
= 10™ A ] HabaioneHHMil BeIyLIMX TeJeCKONOB MHpa. 3HaueHHe HHTErpajbHOro
"~ : . | noToka raMMa-KBaHTOB, yCpeTHEHHOTO 32 Bech MEPHO/ HAGIIOCHHii ¢
10° L © Fermi LAT ] " _—
_ * 4 MAGIC 2 1994 no 2013 rom, cocraBaser (0.63 =+ 0.05)x10 cm2cexl.
10 L = o archivedata O VERITAS ] HNHTerpajibHbIi CHEKTP, NOJTYYeHHBIN 32 YKa3aHHBIN NMEePHO BpeMeHH
A SHALON B  uHTepBaje J3Hepruii 1 — 10T3B onucbiBaercsi  cTeneHHOM
107" e 4 byHkuuei c noxkasartejem v=-1.8710.11. OTanYMTeNbHOI
P P 16 20 0c00€HHOCThIO 0J1a3apoB, (K KOTOpbIM oTHOocuTc Mkn421), siBasiercst
10 10 10 v, Hzm NEePpeMEHHOCTh H3JIyYeHHs] BO BCeX /[AMANA30HAX JHePruii Ha
BpPeMEeHHBIX HIKAJAX OT MHHYT 10 HECKOJIbKHX JeT.
[loBbIlIECHWE WHTEHCUBHOCTU IPH o™
sHeprusax >1TsB 3apeructpupoBano B | |
teneckoriom IIIAJIOH B 1997 m 2 107°h, . Mkn 421 1
2004 romax. IIpum sTOM 3HauyeHusd & 100 LS ]
IMOTOKOB COCTABUJIO: Gﬁ o ® e o
(1.01 £ 025102 cm?s! u i_\(_, . ® . f
(0.96+0.2)x 10" 2cm2s!, 0 | ‘j
COOTBETCTBEHHO. 107} ¢ 3
-17 1
[logoOHBIE  W3MEHEHHS  IIOTOKA 107 ]
HAOJIFOJAJINCh TAK)KE W TEJIECKOIaMU 1071 k =-1.87+0.11 ]
Whipple, HEGRA, TACTIC, HESS .

(600 — 67°), MAGIC (45°). 107
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Markarian 501 (z=0.034)

OrkpbiTHe  Mkn421 npu  CBepXBBICOKHX  JHEPrufix

VERITAS, MAGIC, Whipple u npu
HU3KkuX sHeprusx Fermi LAT.

10 ————T—T— HHULUMUPOBAJO TOUCKH  Y-M3JYYeHHM OT AKTHMBHBIX
raJIaKTHYeCKHX sijiep, pe3yJbTATOM KOTOPbIX CTAJ0 OTKPbITHE
10 Mkn 501§ 1995 roay 6sazapa Mkn 501 ¢ kpacusiM cMemennem z=0.034
10™ ] TesecKonom Whipple. B oriinuue ot Mkn 421, 3T0T HCTOYHHK,
w i mo cBoero OTkpbiTHsi B ThB-HOM auana3zoHe 3Hepruid, He
g 10" 41 Habmonaiacs coyrHukom EGRET B Mb3B-bIx 3Heprusx.
gﬂ 12 i Pesyabtrarbl HaOmoaenns Mkn 501 Teneckomom ITAJIOH
=10 7 COBHAJAIOT C JAaHHbIMH HaOJI0aeHHil TejgeckonoB Whipple,
= 107 ] TACTIC, HESS, MAGIC. Cpennnii norok y-kBantos ot Mkn
= 1 501 pasen (0.86+ 0.06)x10'2 cm2cex!, a mnokaszarean
10™ 4 cremenHoro cmektpa Yy=-1.8710.13. MomHasi BCHbIIIKA
. ! Mkn501 6wL1a 3aperucTpupoBana B 1997 um 2006 rogax
107" : HOEG::h“e data i JeHCTBYIOIIMMHM HA3eMHBIMH TejleCKONaMu. VHTeHCHBHOCTD
107 oy uszjnyyenust y-kBanTtoB no aannbiMu IIAJIOH cocrasmia
10 102 10" (1.21+ 0.13)x10°'2 em2cex! m  (2.05£0.23)x1012 cmZcex’!
v, Hz COOTBETCTBEHHO, YTO CONMOCTABHMO C BEJHYHHON NMOTOKA OT
TAKOI0 MOIITHOTO MCTOYHUKA Kak KpaGoBuaHass TYMAHHOCTb.
T 39d46.2]
[locienane HOBBIIIIEHUSA -
a® Dec
ncrounrnka Mkn 501 mpu cBepXBBICOKHX g °. Mkn 501
DHEPIrusiX OBUIM OTMEUEHBI B TIEPHOJ & ®e o
Mexay maproM u utoHeM 2009 roga. ;’;\;' .
IToBbIllIEHHST TOTOKAa OTMEUeHbl 23-24
arpenss u 23-25 Mag coO CpPEIHUM
sgayenneM:  (3.41+0.70)x102cm2c !,
OTO yBEIWYECHHE KOPPEIMPOBATIO CO
BCIIBIIIIKON HAOJIIOIAEMON TEJIECKOIIaMU

kT =-1.87+0.13
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Mkn 180 (z=0.045)
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Mkn 180, ¢ KpacHbIM CMEIICHUEM Z
METarajJakTH4eCKui OOBEKT,

0J1a3apos.

0.045, u3BecTHBIN
OTHOCSIIIANCA K KJIAcCy

AKTHUBHBIEC TAIAKTHYECKHUE SIpa, M3JIydarollee raMma-
KBAaHTBl CBEPXBBICOKMX JHEPTHi, SIBIAIOTCA MEPEMEHHBIM
BO BCEX [MANa30HAX OSHEPIUM, INPU OSTOM CYLIECTBYET

KOppeIsus

BCIBIIIIEYHOUN

AKTUBHOCTH IIpHU  HHU3KHX

DHEPruax (HampuMep B PEHTITE€HE) U TPU BBICOKUX

DHEPIUsX.

Henasno,

Takxke, Obula OOHapyXeHa W

KOpPEIAIUs OnTHYecKoro u TaB-Horo manydenus. Mkn

180 ObUT 3aperucTpUpOBaH KaK HCTOUYHMK

THB-oro

ramma-u3nydenuss teineckonom MAGIC Bo Bpewms

CrnekTpalibHOE PHEpreTuyeckoe pacmnpeneneHue y-usinydeHus ot Mknl8O0.
A — nmaHHBIE Ha3eMHOro yepeHKoBckoro reneckona I[ITAJIOH B cpaBHeHUN

C JaHHBIMH JPYI'UX SKCIICPUMCHTOB.

Mkn 180 -

14
E, eV 10

70d 9,84
Dec

70d 9,48'}

0,92
2,27

70d 9,12 3,62

4,97
6,33
7,62

Mkn 180 |

11h36'29.52" 11h36'27.36"

11h36'25.2"  11h36'23.04"
RA

BCIIBIIIIKHX B OIITUYECKOM AHAIIa30HE.

Mkn 180 mHaOmmogancs  TEJIECKOIIOM

[ITAJIOH 71. u B pa3nsie Toabl (¢ 2007 mo
2012) B scHble O€3JIyHHbIE HOYU TIOJ
3€HUTHBIMU yrilamMu OT 25° pg0 34
rpagycoB. ['amma-uznydenue ot Mkn 180
ObLJIO  3apETUCTPUPOBAHO  TEJIECKOIIOM
[ITAJIOH npu sneprusx 6osbmre 800 B
Ha ypoBHe 14.40 omnpenensseMoM 1O
Li&Ma. [lepemeHHOCTH  U3Ty4YEHUS
oOHapy»XeHO He ObLI0. ODHEPreTUYecKui
CHEKTp raMMa-KBaHTOB B HaOI0/1aeMOM
nuarnasone sHepruit or 0.8 TsB xopomo
ONKCHIBAETCSI CTENEHHBIM 3aKOHOM C
nokazareneM -2.16+0.15. Cpennuili motok
v-kBaHTOB OT Mkn 180 paBen

F(E > 0.8TeV ) = (0.65+0.09)x10-2cm2¢"1.



3¢ 382 (z=0.0578)

W71 3:38) 3aperdCTPUPOBAH KaK HCTOYHHUK TraMMa-
107} 3c382 1 W3NyUeHHS CBEPXBBICOKAX SHEPTHil B HaGMIOMEHUAX
10" - i Tteneckoma IIAJIOH (c 2009 mo 2013 romel) Ha
e;; w0t f A (P ] ypoBue 8.2c ompenensemoM no Li&Ma.. Cpennuit
= 10.122_ N e MOTOK Y-KBAaHTOB OT 3¢382 mpu sHeprusix OobIle

S b T 1 0.8T2B pasen

0 | L F(E > 0.8TeV ) = (0.95+0.20)x10"2cm 21,

g 10'14%' . i DOHepreTuyeckui CIIEKT] raMMa-KBaHTOB B
10'155' A g:ITL:)‘;T HaOmromaeMoM Auama3one dHepruii ot 0.8 TaB
10" | W archivedaa ] xopOIIO  OMKMCHIBAEGTCS  CTEICHHBIM  3aKOHOM €
b0 miokasarenem -1.08+0.11.

107 10" 10° = g’; 10 10° Habmomenuss 3c 382 1pM  BHICOKMX DHEPrHAX
;

CIeKTpalbHOE SHEPreTHYECKOE pacpe/enenne ramma- KOCMuUecknM TeneckonoM Fermi LAT ycraHoBuin
myuennss or 3C 382. A — paHHble HasemHoro 3HAYCHHE BepxXHero mpenena B auamasone 0.1-
uepenkoBckoro Teneckona IIMAJIOH B cpasuenun ¢ 100I3B.

JAHHBIMHU JPYTHUX SKCIICPUMCHTOB. 10" — . ey 32d42.3'
- Dec
N; 10, o 3c382
The 3¢ 382 observational data by S ¢ * . 24420
SHALON: @l e f
. N Y )
Left: The j-ray integral spectrum; = 0™
32d41.7"
Right: 3c 382 image at energy 107}
range of > 800 GeV by SHALON; B
107k =-1.08x0.11 e
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4¢ +31.63 (z=0.295)

4C+31.63, ¢ kpacubiM cmenieaueMm z = 0.295,
107 ., METarajakTUYeCKUi OOBEKT, OTHOCAIIUMNCA K

I I I I i I I I I I I I I I I I I I I I I
KJ1accy 0J1a3apos.
0} ) 4c+31.63 |
R N T é, . 1 4C+31.63 HAOJMIOMAJICA  TEJIECKOIIOM
g0 F od o 7 IHAJIOH 344 B 2012, 2013rr. B sicHbIe
:ﬂ 12: . ﬁi % ] 6C3J'IYHHI)I€ HOYM 1IOA 3CHUTHBIMHU YIJIaMH
10y ' ¢ A%& j or 12° to 35° Ilocme craHAapTHOTO
R 1 ] anammsa y-m3nydyenue ot 4C+31.63 Obuio
K 10 F 3 3apeructpupoBaHo Teneckonom [TAJIOH
b { 1 mpu sHeprusax > 800 I'5B wa ypoBue 7.30.
10 F # o) ® Fermi LAT 3
ol £ SHALON 1 s 0,8T3B)=(0.720.18)e107'2 cm2 ¢!
i . ¢ data from P. Giommi et al. arXiv:1108.1114v2
10'15' T T T S YO SO SO N ST SO W T SR WA N ST S N ST S R 1{}_115-. ————————y
10 10" 10° 10  10° 10® 10 10" <, |
v, Hz "ol 4c+31.63
CrexkTpaapHOE  DHEPreTHYECKOe  pACHpeliesieHue  ramma- :10 ® e
m3nyuenus ot 4C+31.63. A — JaHHBIE HA3EMHOIO F}I{] [ : ¢
yepeHkoBckoro teneckomna IIIAJIOH B cpaBHEHHH C JAaHHBIMHU ':10'135‘ ° . 3
APYTHUX  SKCIIEPUMEHTOB: IpU  BBICOKHX  JHEPIHX : ]
Fermi/LAT(2011. 10™} :
B nabmoaenusix LIITAJIOH 2012, 2013rr. 6611 0OHapyKeH HOBbII s
METaraJJakKTHIeCKUii HMCTOYHUK TaMMa-KBaHTOB CBEPXBBICOKHX 0 1211014 ;
sHepruii. IlosoxeHue HCTOYHMKA H3Iy4YEHUsl, COIVIACYETCS II0 S
CBOMM KoopauHatam ¢ oO0bektoM 3C+31.63 Tunma FSRQ, e

12 14

3apErUCTPUPOBAHHBIM, MPEXK/IE, KOCMUYECKUM TejleckornoMm Fermi = B 1
LAT nipu BEICOKHX DHEPTHUSIX. E, eV



OJ 287 (z—o 300)

10° - _ _ __ CnexkTpanpHOE  DHEPreTUYECKOE  paCIpENIENICHHE Y-
manyuenuss ot OJ 287 mno JaHHBIM = HA3€MHOTO

0L O] 287 yepeHkoBckoro Tteneckona ITAJIOH B CPAaBHEHUI  C
nanabiMu Apyrux skcnepuMentoB: EGRET, Fermi/LAT;

: w T Bepxaue mnpeneasl MAGIC. A — na"HHble Ha3eMHOTO
‘g 10 - Coq | 1 uepenkoBckoro teneckona I[ITAJIOH; BepxHue npenenbl

VEv, ergcm s
=
(=
1

npu 0.8 TsB coOTBETCTBYIOT JaHHBIM HAOIIOJECHUN
[ITAJIOH B 1999 1 200 rogax; A - criekTp, HaOJr01aeMbIi
[ITAJIOH B mepuoj NOBBIIEHUS MOTOKa y-KBaHTOB 2010
roma. OJ 287 cambpli ciaaOblii  MeTaraJlakKTUYECKHMI
HMCTOYHHK, HaOmrogaeMblii TeneckonoM IITAJIOH.

. l,!lppgr limits: ':,l' b
W'k s | 8 EGRET9| @ Feml Lkt | 37 OJ 287 nabmopancs teneckonmom IIAJIOH 47.3. u B
& ¢ 0 MAGIC,'09 4 A SHALON
: e SHALON'99,00 © archive data passbie roasl (1999, 2000, 2008 - 2010) noa 3eHUTHBIMU
10'15 ! R NN SN R N SR SR SN TN SN SR L ¥ SR SR MR SR o o
10° 107 10" 10° 10* 10* YT7Iamu ot 22° to 34°. B gabmronenusax 1999 u 2000 roxos
v, Hz YCTAHOBWJIM TOJBKO 3HAYEHHWE BEPXHETO Mpeaena it
ramma-uznydenuss OJ 287 mpu sHepruu Bbime 0.8 <
1.1x10"Bem2¢ .
B nat6monenuax IHTAJIOH 2008 — 2010rr -
10"
(31.2 yaca) O6bUIO0 OOHapykeHO ciaboe Y- Dec .
T OJ 287 Oj 287
uznyyenue ot 0J287. I'amma-uzinyuyeHue g - -
OBLIO  3apErMCTPUPOBAHO  TEIECKOIOM 9 o) . Kk =-143£0.18 ; o7z
ITAJIOH mpu sueprusax > 800 TsB na & e
yYpOBHE 6.9G ¢ HHTETPaJIbHBIM IIOTOKOM. = *
F(E > 0.8TeV )=(0.26£0.07)x10-2cm2¢"1. 10 0. 206.36' ] 0
[ToBbIllIEHUS  TIOTOKAa  HAJX  CPEIHHUM 0,83
3HaYeHUEM ObLITM OTMeueHbI 14, 15 Hos0psI s .
10 3,46
u 4,5 nexadbps 2010 roga 10 BETUYUHBI Ao
F(E > 0.8TeV ) = (0.63+0.15)x10"2cm2¢71. 20d6.0F '*
7,34
Ha OoBHE 6.26) ¢ 0Oonee «MSITKHM 107 . “ : : '
( P ) 10 10 E,ev 10 8h54'50.4" 8h54'49.0" 8h54'47.5" RA

CIIEKTPOM, € moka3zaresnem -1.96x0.16.



3¢ 454.3 (z=0.859)

10° § - . I . I — 3C 454.3, ¢ kpacHbiM cMmenieHueM z = (0.859,
_ _ U3BECTHBIA, MOIIHBIA  MeTarajJakKTHYeCKHUA
107 "? E 00BEKT, OTHOCSIIIUICS K KJlaccy 0y1a3apoB.
& - :
T 107 F ., TTTf %g\ ]
“-‘E ! —52a ——3 CnexrpanbHOe JHEPreTHYECKOS —PACHPE/eIeHHe
S 10" E \ ramMa-usinydeaus ot 3C454.3. A — naHHBIC
%” ol : Ha3eMHOTO YePESHKOBCKOTO TEJIECKOTIA
N [ITAJIOH (3a mepuox 1998 — 2013 rr.) B
SETCI CpaBHCHUH C JTaHHBIMH APYTUX
., §%> 7 $ Bni'sl, SeifPll  © Fenmt avereged : AKCIIEPUMEHTOB: Fermi/LAT(2009-2011);
W% Femi (archive data) A SHALON'99-'12 Bepxuue npezienst MAGIC (2010).
107 L m INTEGRAL'05  Upper Limits: ; PaguokBazap ¢  IUIOCKUM  CHEKTPOM
N ik NfA(I;ICI' . 3C454.3 OBLI OOHapyKeH pu
10 10" 10" 10" 10* 10% CBCPXBBICOKHUX OHCPruUsiX B H&6JIIO,Z[€HI/I${X
v, Hz [ITAJIOH 1998 rona.
102 . et ————r
3C 454.3 npaOmropaliics TEJIECKOIIOM - . Dec
LIIAJIOH 714. ¢ 1998 1o 2013ron B "2 | % 3c454.3
SICHBIC O€3JIyHHbIE HOYH nog o ®e0 d08'56.4"
3eHUTHBIMU yriamu oT 18° to 35° v kS
[Tocne cramgapTHOro aHamusza 7Y- A o
mnydyeane ot 4C454.3  Oeuto T é
3apETUCTPUPOBAHO TEJIECKOIIOM L O
[ITAJIOH mipu sneprusix > 800 [5B ma 10} ! ;
ypoBHE 12.2 .
Kk =-0.85£0.07 |
L;.4543(>0,8T3B)=(0.4310.07)010 2cm2¢c! 10" L . ., i

12 13

10 10

10
Es eV 22h53'58.02"  22h53'57.84"  22h53'57.66" RA



4¢ +55.17 (z=0.896)

-2

10 4C+55.17, ¢ kpacHbiM cMemieHneM z = 0.896,
= C S o T T AKTUBHOE raJJaKTUYECKOE SIIpO,
4c+55.17 ) I OTHOCSIIUNCS K KJIacCy paJrdoOKBa3apoB C C
1 T I T IUIOCKUMH CIIEKTPaAMMU.
10" | ,+ 3
E n 3
! "o
g [ @g . ] 4C+55.17 HaOIr01aJICS TEJICCKOIIOM
5 10l % "@5_ IITAJIOH 234. B 2012 u 2013 roay B scHbIe
%” : E : O€3JTyHHbIC HOYM TIOJ] 3€HUTHBIMHU YTJIaMHU OT
- [ ] ] 13° to 35°. Ilocne cTaHmapTHOrO aHanIM3a y-
107"k . U3ITyICHUE oT 4C+55.17 OBLIO
> & 3 3apeructpupoBaHo Tteneckonom [TAJIOH
[ o Archive data 0 EGRET j npu dHeprusx > 800 I'3B Ha yposHe 7.806.
107 § s UVOT ® Fermi LAT 3
&7 = Swift BAT 4 SHALON ] I,.155.17(>0,8T3B)=(0.9320.23)010'2 cm2 ¢!
- v  Swift XRT . :
10'15 ; 1 1 1 1 m 1 1 1 I15 1 1 1 Ilg 1 1 1 123 1 1 1 12-II|I 10_11
10 10 10 10 10 10 =
V, HZ t\llm [
g 4¢c+55.17
CnekTpallbHOE  JHEPreTMYECKOe  pachpejieiieHue  raMma- 2.;10.12 o k=-140£ 011 |
m3nydyenuss ot 4C+55.17. A — Ja"HHble Ha3eMHOTIO L}ﬂ Fe :
= °
yepeHkoBckoro teneckona [HTAJIOH B cpaBHeHuMHM C AaHHBIMH = | i .
apyrux skciepuMenToB: EGRET u Fermi/LAT(2011). 107} 2
i ® ]

B nabmonenusix HTAJIOH 2012, 2013rr. Obut 00Hapy&eH HOBBIN »
MeTarajlakTH4eCKMii HCTOYHMK TIaMMa-KBAHTOB CBEPXBBICOKMX 10 ©
sHepruid. IlonmokeHne MCTOYHWMKA HM3TYyYEHHUS, COTJIACYETCS IO '
CBOMM KoopauHataM c oO0bekToM 3C+55.17 tuma FSRQ,
3apErUCTPUPOBAHHBIM, IIPEXKIE, KOCMHUYECKHM TEIECKOImOM 107 Yy
EGRET u, nmo3xe, Fermi LAT mipu BBICOKHX DHEPTHUsX. 10
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17394522 (4¢+51.37) (z=1.375)

10— —r—T— —
1739+522, ¢ KpacHbIM CMEIICHUEM Z =
w't  1739+522 \\\\ 1 1.375, MommubIM  MeTarajaaKTHYECKUH
. (4c+51.37) ;;. i 00BEKT, OTHOCSIIMICS K KJIaccy 0J1a3apoB.
« 10°F o °F T~ 1 1739+522  mHaGmojancs  TENECKONOM
E ol 8% ) i WIAJIOH 121u. ¢ 1999 no 2013rox B
o f 00 g° <‘f % {  sicHble OE€3JIyHHBIE HOYM MOJ 3€HUTHBIMU
© 0l ] yrmamum ot 14° to 35° Ilocme
e f ¢ = | CTaHIapTHOTrO aHa u3a Y-W3JIyYEHHE OT
> 10" {4 4C4543 OBLIO 3apPEruCTPUPOBAHO
¢ Plank' 11 O Fermi' 11 {1 tenmeckonom ITAJIOH npu sHeprusx >
107 | e Fermi (archive data) & SHALON'12 i 800 I'>B na yposse 15.30.
<& archive data
10'16 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Il 1 1 1
10° 10" 10° 10” 10™ 10” L,-39:52,(>0,8T3B)=(0.49+0.05)¢10!2 cm2 ¢!
v, Hz
CnexTpaisHOe DHEPrETHYECKOE = 107 ' Fec
pacnpeeneHue raMmma- M3y dYeHust oT "g 10" . 172?:;153% : '
1739+522. A — JlaHHBIC HA3EMHOTO 5 .l ®ee, . i
yepeHkoBckoro  teneckona IIIAJIOH B E\ﬂ e
CpaBHEHUU c JaHHBIMU apyrmx = 107 *
skcriepuMenToB: Fermi/LAT(2009 - 2011) 10°5] ' K210
L
PangnoxBazap ¢ miockum crexktpom 1739+522 107
(4c+51.37) OBLIT oOHapyXeH npu 070 L = 1014009
CBEPXBBICOKMX DJHEPIUsiX B HAOIIOJIECHUAX o ! . peatlof
ILIAJIOH 1999 roma. 10 00 g ev 10" h4037.20°

17h40'36.84" RA 17h40'36.48



3aKJII0YeHHEe

Pamuorpomkne akTHUBHBIE siApa TaJlakTUK, WMEIOIIEE Paguo-U3ITyUeHUE
NPEUMYIIIECTBEHHO W3 O00JacTH sijipa, a HE NPOTSKEHHBIX CTPYKTYp, YaCTO
OTHOCAT K KJIaccy 01a3apoB U K HUM OTHOCSIT TaKHe OOBEKTHI, KaK pagio KBa3aphbl
C IUIOCKUMU cniekTpamMu 1 00bekThl Tuna BL Lacerta (maneptunsn). [lpeacraBneHs
pe3yibTaThl TOJITOBPEMEHHBIX HAOMIOJEHUH paario KBa3apoB C IIOCKUMU
CIEKTpaMH, CpPeld KOTOPHIX, HAPUMEpP, TaKOM M3BECTHBHIA BO BCEX AHAna3zoHax
sHepruit 00beKT Kak 3¢454.3 (z=0.859); kBa3zap ¢ OOJBIIUM KPACHBIM CMEIICHUEM
1739+522 (4c+51.37) (z=1.375) u nabmogaembie Fermi LAT npu BbICOKHX
sHeprusix kBazapsl 4¢+31.63 (z=0.295), 4¢+55.17 (z=0.896), a Tak:ke U3BECTHOTO
oowekta Tuna BL Lacerta - OJ 287 (z=0.306), koTopbIit ObUT HETABHO OOHAPYKEH
B HaOJIOJEHUSAX 3€pKATbHBIM 4YepeHKoBckuM Teneckornom [TAJIOH mpu
CBEPXBBICOKHMX dHEPTUSX. Pe3yabTaThl HAOIIOEHUH BCeX 00BEKTOB MPECTABICHBI
CIIEKTPaMU Y-WU3ITy9YCHHSI, CIIEKTPATLHBIMU SHEPTCTHUCCKUMU PACTIPECICHUSIMU U
n3o0pakeHussMu Tipu 3Heprusx Oompiie 800 I»B. B nHabmroaeHusx Obuin
BBISIBICHA TNEPEMEHHOCTh HM3IY4YeHHUS BO BCEM  IMMPOKOM  JIMAMAa30HE
HYHEPreTUYECKOTO CIEKTpa, BKIIOYas U 00JaCTh raMMa-U3TyuYeHUs CBEPXBBICOKUX
sHepruid. [IpencraBiieHHbIC HAOMIOMCHNS BEIyTCS HAa 3€PKATBHBIX YEPEHKOBCKHX
teneckonax I[IIAJIOH na Tsaup-lllanpcKOM BBICOKOTOPHOM HAay4YHOM CTaHIUU
®uznueckoro nacruryTa um. [1.H. JleGenena.




