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Heunentudumuposanupie ucroannk katajaoroB EGRET u ux Bo3mo:kHas
naeHTH(puKannsa B katagorax Fermi

A.P. JIanun'?, H.B. Apxauzejzbcka;l3 , A.C. JIapuhc3

'MockoBckuii pM3MKO-TEXHUUYECKHT HHCTUTYT (FOCYIaPCTBEHHBIH YHUBEPCHTET)
*UHCTUTYT KOCMHYECKUX nccnenoBannii PAH
3 < ~ o
"HauumoHayibHbII MCClIen0BaTeNIbCKUI SACpHbII yHUBepcuTteT MUDU

AHHOTAIIHA

B nanHoi#i pabore ObUIM NpoaHaAJW3WPOBAaHbl HEOTOXKJIECTBJIEHHbIE WMCTOYHMKM M3 KaTajiora
3EG. B pesynbrare npeaBapuTeNbHONM 00pad0TKH JaHHBIX OBIJI0 OOHAPYIKEHO, YTO KaK MUHUMYM 23 M3
HUX COBMAJalOT B mpenenax 1, 2 u 3 curmMa mo NMOTOKaM W KOOpAMHATaM CO CBOMMHU aHaJlOraMu B
katasiore 3FGL. B pabote 06cyxaaroTcsi mapamMeTpbl aHATM3UPYEMBIX HCTOYHUKOB. J[axke paznudue B 3
CHUrMa TI03BOJISIET TMPEATNOIOKUTh HACHTUYHOCTh ITHX HMCTOYHWKOB BBUAY TOrO, 4YTO [JIsi paHee
OTOX/IECTBJIICHHBIX UCTOYHUKOB U3 karajoroB EGRET u Fermi nabmoganuce pa3nuuus B 3HaUEHUSIX
MOTOKOB B Oosibilie, yeM 3 curMa pa3. Hampumep, B karanmorax Fermi 1FGL, 2FGL u 3FGL Obuto
o6bsBiieHo coBmazienne mMexay 3EG J1255-0549 u 3FGL J1256.1-0547. OnHako, 3Ha4eHUs] TIOTOKOB
s 9TMX MetounuMkoB (B eamummax 10 gotono x oM™ x ¢') B SHepreTHueckoM aManasoHe
E> 100 MaB Obun paBubl 179.7£6.7 (3EG), 44.711+0.724 (3FGL), 53.611+£0.997 (2FGL) wu
67.939+£1.861 (1FGL). DtoT addext Habmomancs sl 3HAUUTEIBHOM YacTH WACHTHU(PHUIIUPOBAHHBIX
EGRET wucrounnkoB. OH Mor OBITh BBI3BaH MpoOJeMaMH B WIASCHTH(GUKAMH YaCTHUIl TPUTTCPHOM
cuctemoii Teneckorna Fermi/LAT. OueHp 4acTo 3apsbkeHHBIE YaCTHLIBI HASHTUDHUIMPYIOTCS Kak raMMa-
KBaHTbI BCJIEJICTBE HEKOPPEKTHOTO aHaju3a oOpaTHOro Toka. Brpodem, mo aHajOTH4HON MpUYHMHE
(OTOHBI TaKXKE PETUCTPUPYIOTCS KaK 3apsyKEHHbIE YaCTUIbI U UCKITIOYAIOTCS U3 AajibHelilell Ha3eMHON
oOpaboTku naHHbiX. K mpumepy, 3T0 mposiBiseTcs B BUIE HATWYMsS T€OMArHUTHOW MOMAYJSLIUU B
HIMPOTHOM Mpoduiie CKOPOCTH cueTa raMMa-KBaHTOB B SHepreTuieckom auamnaszone E > 20 M»aB.

Karanorn EGRET

EGRET (Energetic Gamma Ray Experiment Telescope) sBnsics raMMma-TenecKONoM,
MpeIHa3HAYeHHBIM JIJISl PETUCTPALlMM TaMMa-KBAaHTOB BBICOKMX DHEPruil U ObLIT yCTaHOBJIEH Ha OOpTY
Compton Gamma Ray Observatory (CGRO). [Ipubop pabotan B sHepreTHdeckom auarnaszone ot 30 10
osee, uem 20 B [1]. Teneckon o6nanan GOIBIIMM MOJIEM 3peHus, MPUOIH3UTEIbHO 80 B AUAaMETpe,
xoTs ero point-spread function n sddexTHBHAS MIOMANP 3HAYUTEIBHO YXYAWATHCH 3a mpeaenamu 30
oT ocu. DddexTUBHAs TUIOIIAAL HA OCH COCTaBjssla BeauuuHy Oosiee, yem 1000 oM’ B auanasoHe
sHepruii 100 M»aB - 3 I'3B. VrnoBoe pa3pelleHre CUIbHO 3aBUCENO OT SHEPTHUU: 5.5 npu 3Hepruu 100
M5B, 0.5 - 5 3B Ha ocu. SIpkue raMMa-HCTOYHHKH MOTITH ObITh JOKAIM30BaHbI ¢ MOYTH 10 CeKyH/IHOI
TOYHOCThIO. DHepreTuueckoe paspewieHie EGRET coctaBiso 20-25% nouTd BO BceM auana3zoHe
nu3MepeHuil. Bpemena npuxona GOTOHOB perucTpupoBasiuchk ¢ TouHocThio 50 Mkc. Katanmoru 1EG, 2EG
u 3EG coaepxart, coorBeTcTBeHHO, 31, 129 u 271 ucrounukoB. JlanHbie s karanoroB 1EG u 2EG
HaOupanuck B TeueHne CGRO Phase 1 (ampens 1991 - Hos16ps 1992) [2] u Phase 2 (Hosi6pp 1992 -
ceHTsi0pp 1993) [2]; ana 3EG UCTOYHMKOB - B TeueHUe mepuoja BpeMeHW ¢ 22 ampens 1991 mo 3
okTsA0ps 1995 ropa [1].

Fermi/LAT u ero karajioru

HUcnonuenue LAT sBnsieTcs MOJYJIbHBIM, T.€. COCTOSIIIMM U3 MaccuBa 4X4 WASHTUYHBIX JIPYT
apyry "Gamen". Kaxnmast "Gamms" umeer pasmepsl 40x40 cM> U COCTOMT M3 TpeKepa, KaJOpUMETpa U
MoayJisl TipueMa JaHHbIX. Tpekep mpenacTaBisieT co0oil 18 KpeMHHEBBIX CTPUMOBBIX X-y IMJIOCKOCTE.
YCTpoMCcTBO Tpekepa XOpOIIO YJIOBICTBOPSET BBICOKOM 3(PGhEKTHBHOCTH peructpammu (>99\%),



OTJIMYHOMY NPOCTPAHCTBEHHOMY paspelieHuto (<60 MKM B 3TOM MCMOJHEHUH), BHICOKOMY OTHOIIEHHIO
curHan-wyM (>20:1), He3HauuTenbHOMY cross-talk M JerkocTd B TPUITUPOBAHMM W CUMTHIBAHUU
JIaHHBIX 0€3 3HAuYMTeNbHOM Aerpagauuu aetekropa. KamopumeTrp B kaxknoi "OGaiiHe" HM3roTOBJIEH B
TOJIOCKOMTUYECKON KOH(DHUTypalid U COCTOMT W3 BOCBMH CJIOCB, KaXKIBIH M3 KOTOPBIX coaepkuT 12 Csl
KPUCTANIOB, CUMTbIBaeMbIX Qoroavonamu. OOmas TojUMHAa KajopumeTrpa cocTaBaser 10
paavallMOHHBIX JJIMH. AHTHUCOBIAJATENIbHAs 3allldTa TMOKPHIBAET MaccuB "OamieH" W COAEPKHUT
CErMEHTHPOBAaHHBIE CHUHTHIUIALMOHHBIC (OJIBIH, KOTOphle cuMThIBaloTesS wavelength-shifters u
MHHHATIOpHBIMU  (poTossieMeHTaMu  [3]. LAT sBnsercss caMOTPUTTHPYEMOM CHCTEMOM; COOBITHS,
BBI3BIBAIOLL[ME XWUThl B TPeX IUIOCKOCTAX, aBTOMATMYECKM 3allyCKaloT OMpoc Kaxaoi "GawHu" u
aHTHCOBMAaJaTeNIbHON cUcTeMbl. D((PEKTUBHOCTh pexeKUMU (HPOHOBBIX 3apsDKEHHBIX YaCTHI, KOTOPbIE
WMEIOT MHTEHCUBHOCTH B THICSYM pa3 OONbIIyI0, YeM pPEerucTpUpyeMble raMMa-KBaHTHI, SBISETCS
KJ1t04eBbIM (akTopoM Ut apexTrBHOM paboThl Fermi. M3HauanbHO okuaaeMasi TpUrrepHasi CKOpocThb
cyeTa Ha opOUTE COCTaB/Aja B CPeJHEM HECKOJIbKO KI'l, a CKOpOCTh perucTpanuyd raMMa-KBaHTOB -
Heckonbko ['1. BbUTO 3ammaHUpoBaHO MPUMEHWUTh HEKOTOpbIe TUCKPUMHUHATOPBI Ha OOpTy yis
YMEHBLUEHUSI TPUITEPHOU ckopocTH cueta 10 ~30 I'u, KoTopas MO3BOJUT HAaKalJIMBaTh U OTIPAaBJISTh
naHHble Ha 3emunto [4, 5]. Karanoru 1FGL, 2FGL u 3FGL coaepxar 1451, 1873 u 3033 UCTOUHMKOB,
cooTBeTcTBeHHO. JlaHHble jis katanora 1FGL nakannuBanuck ¢ 4 aBrycra 2008 roga (»Ta mepuon
BpeMEHHU cocTaBist 11 mMecsitieB); coop naHHBIX 1uid KaTanora 2FGL Hadascs B To ke camoe BpeMsd (3Ta
¢daza mmunacek 24 mecsua) [6]; uctounuku B katanore 3FGL Obuth mosydeHbl HA OCHOBAaHMM YETHIPEX
net cbopa nanubix ¢ Fermi/LAT [7].

AHaJIN3 TaHHBIX
Tabmuma 1 wmocTpupyeT HewaeHTHuduIHMpoBaHHble 3EG HCTOYHMKM W WX BO3MOJKHBIC

aHanoru u3 karanora 3FGL. KoopauHaThl 3TUX UCTOUYHUKOB U pacrpesiesieHHe OTHOIIEHHS UX MOTOKOB
npeJcTaBieHbl Ha puc. 1.
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Pucynoxk 1. KoopnuHaThl 1 pacnpe/iesieHue OTHOLIEHHS MOTOKOB /ISl UICTOUHKMKOB U3 Katanora 3EG u ux
noteHIManbHbIX 3FGL ananoros.
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PucyHok 2. KoopauHatel U pacnpeaeseH|ue OTHOLIEHUS] TOTOKOB 1Sl KCTOUHUKOB U3 kaTtanora 3EG u ux
accOLMMPOBaHHBIX U naeHTHNuMpoBanHbiXx 3FGL ananoros.



Tab6anna 1. Mctounuku u3 karajora 3EG u ux Bo3moxkHble aHajioru u3 karanora 3FGL.

Name 3EG[1] | R.A.[1] | Decl[1] Os[1] F[1] AF[1] Name R.A.[7] | Decl[7] 0,[7] Fas[7] AF4[7]
3FGL[7]

J0038-0949 9,74 9,82 0,59 12 3,7 J0039.1-0939 9,782 9,658 0,283 0,6577 0,3651
J0404+0700* 61,15 7 0,7 11,1 2.8 J0407.5+0740 | 61,887 7,672 0,095 2,5262 | 0,5011
J0533+4751%* 83,32 47,85 0,6 14 2.8 J0533.2+4822 | 83,307 | 48,378 0,032 6,4675 0,4697
10616-3310 94,15 33,17 0,63 12,6 3,2 J0614.1-3329 93,537 | -33,495 0,013 8,0242 | 10,3983
10706-3837 106,72 -38.63 0,9 52 17,8 | J0703.4-3914 | 105,861 | -39,238 0,075 0,9901 0,4288
J1227+4302 186,76 43,04 0,99 21,7 7,1 J1224.6+4332 | 186,158 | 43,546 0,115 1,5388 0,2821

J1300-4406 195,06 -44,1 0,84 10,6 2,9 J1304.3-4353 | 196,096 -43.9 0,022 2,4188 0,6635
J1337+5029 204,38 50,48 0,72 9,2 2,6 J1333.7+5057 | 203,426 | 50,954 0,062 1,9746 | 0,3942
1142443734 216,22 37,58 0,88 16,3 4.9 J1424.943615 | 216,244 | 36,254 0,04 0,9693 0,388

11447-3936 221,95 39,61 0,87 11 2,7 J1444.0-3907 | 221,009 | -39,13 0,018 1,9755 0,6945
J1500-3509 225,43 35,25 1,15 10,9 2.8 J1457.4-3539 | 224355 | -35,657 0,021 14,8047 | 0,6087
J1500-3509 225,43 35,25 1,15 10,9 2.8 J1505.0-3432 226,25 | -34,547 0,091 1,2926 | 0,5204
11646-0704* 251,62 -7,08 0,53 11,8 3,1 J1643.6-0642 | 250921 | -6,706 0,06 3,2776 | 0,7365
J1652-0223* 253,02 2.4 0,73 16,6 3,7 J1653.6-0158 | 253,419 -1,98 0,036 4,6241 0,5762
J1714-3857 258,52 -38,96 0,51 43,6 6,5 J1714.5-3832 | 258,643 | -38,549 0,029 18,5705 | 4,9001
J1741-2050 265,41 20,84 0,63 24,1 3,9 J1741.9-2054 | 265,491 | -20,914 0,022 18,0778 | 1,1014
J1813-6419 273,34 64,33 0,68 14,2 4 J1816.0-6407 | 274,002 | -64,133 0,123 1,6642 | 0,4471
J1824-1514 276,2 -15,24 0,52 35,2 6.5 J1826.2-1450 | 276,568 | -14,847 0,019 59,4559 | 3,4415
J1825+2854* | 276,29 28,91 0,97 34,3 10,9 | J1829.2+2731 | 277313 | 27,525 0,131 2,095 0,4768
11958-4443 299,5 44,72 1,23 33,6 10,4 | J1959.1-4245 | 299,781 | -42,76 0,062 3,7896 | 0,4319
12020-1545 305,1 -15,75 0,9 11,8 3.4 J12017.6-1616 | 304,425 | -16,269 0,075 0,7117 0,4214
J2046+0933* | 311,58 9,57 0,6 20,8 6.2 J2049.7+1002 | 312,44 10,045 0,09 2,4271 0,5704
12248+1745 342,24 17,77 0,94 12,9 3,5 12250.3+1747 | 342,581 | 17,796 0,091 3,6048 0,9975

*(O003HaYaeT, YTO HCTOYHHK OBLT OTIpe/ieicH IyTeM YMHOKESHHS ero paauyca "1 curma" Ha 1,62. D10 Ob1710 HEOOXOMMO B CIIyJasX OTKPBITHIX WA OYEHb

HEeTMpaBWIbHBIX KOHTYpOB "2 curma" [1].
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