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Abdraa
EGRET daafrom CGRO obsrationoyd esltod4weeand yed f orgam maray emiss on from indivi dud
candi datesofan X- rayfluxlimtedsampleofd udersofgd axi esThegamma ray fluxesdet erm ined above
100 M eV athe pod tions oft hee d usersare given and a e disused.| n ordert o invet igae further
individudgammaray i magesofaqlii tablesample ofgd axy d ugershasbeen co- added and and ysed.The
real tsare present ed and wi llbe com par ed with recentm odel sand pr edi dionsoft he gam m aray emisd on
from gdaxyd ugers

1 ht odud ion

Clugers of Gd axies are exad lentr epreent aives f or f ormaon and evdl uwtion of & rudure in the
universandar eedxend vl yq udiedar adioopt icdand X- raywavd engthlFr om redigicmoddling oft he
didribution of t he intergdadic medium wthin gdaxy d utersiti s suggest ed thata f radion of t he
extragd adic di ffuee gam maray badgr ound coul d welbe or iginated from gdaxy d users Aboutt he
quant ity oft hesugges ed cont ribution ratherdi fferentes imaionscoul d befoundintheliterauret herefore
the g tuation gopear s9 miart o the cont ribution of AGN to the ext ragd adic gam m aray backgr ound.l n
cont radt o the wdl-obser vabl e popul aion ofAd ive GdadicNudewi thEGRET,ofanogd axyd uder
has been di soover ed in the high-energy gam maraysNever thd esf orsever di ndividudgd axy d uters
pred e flux predidionsf ort e EGRET enegyregimedready exd g( i.eEnd indad .1997,Ca afranceso
and Blad1999) ,butpr edidgammaray fluxesd ox to the end tivity limitoft he EGRET Hesope A
disover yofgd axyd udesasanew d asofobsr vabl e gam maray sour ceswoul d diredly i m piove our
under ¢andi ng oft heCoanicRays(sei.eDaandShai v1996Bea ednkydd .1997Vdl ked .199) .

2 Thed eded am pleofGa axyClug es

Forand yd ngtheemiss on char at erigicsofGa axy Clud ersinthehi gh-energy gam m araysasampl e of
X~ay emitting CludersofGd axi eshasbeen com pi led.Thi ssampleisbased on X- ray fluxlimied Cluger
samplesfrom he EINSTEN (Edgeedd .,1990) EXOSAT (Edge and Stewad,1991)and RO SAT aur veys
(XBACsEbding eéd .1996,BCS nor th:Ebd ingetd .1998BCS sout h:De Grandigd .1999) .Cluder
Hedionsin X-raysaur rently provi de the besway t o obtan com plete sam pleswithouti ntodud ng bi ases
(i.epr oedioneffeds . Appear ing asext ended our ceswithradii( ryrp)ofsever  dar aninutesin X-rayst he
limied angul arr el ution ofexd qing gammaray tdesopes j udify the atemptto and ye Cluders of
Gdaxies as poi nt-like exceessesi n the high-energy gammarays For58 i ndividud X- ray brightgd axy
duderswithin z < 0.18 gammaray dat a from the Compon GRO hgh-energy tdesope EGRET wee
and y=d.

3 Thegam m afay anal yd sofG a axy Clug es

Sofarnogd axyd uderhasbeenf ound pos tiondaoi nd dentwi th gam m aray poi ntsour ossi nexd ging
EGRET suce ca doguesOnl yfort he Comadugerar esll tofan EGRET and yd s has been publ ished,
based on obsr vationswithin CGRO oyl and 2 ( Sreckum aretd  .1996) .1 nthe and yd sdesx ibed her e



EGRETdata from CGRO obsation oid es 1-4 were ued f ort he and ys s ofi ndividudd udesAl |
individudgd axyd udersweeand ysd by meansofd  andar d EGRET andyd sprocedur esThesamed |-
sy oount sexpoar eandintend ty m goswere used asdesy ibed i nthe recent ly publ ished 3EG cat d ogue of
gam m aay poi ntour ces ( Hatman etd .1999) .The advat age ott hatpr ocedur e isthe poss hility ofan
adequa e usage ofr el tsfrom the d ready per form ed extend ve dat a process ngsfort he EGRET cad og.
Thereforethem gpsfrom he 3EG catdogue (E > 100 M eV)ooul d be cor red Iy used i n conj und ion with the
exd 4ing 3EG cadogueour celidandamor eexpandedbutl  essr diabl e det erm nation ofeach gam m & ray
exeessabove al ower,butuni form 35 1 detedtion threshol d The mapsa e sear ched f orr ed dudsour  ces
afterm odd ling and aubt racting ofd reedy cat d ogued and det erm ned gam m aray poi ntsour aesby us ngthe
m axdim umhkd ihood tedhni que Att he pod tions of t he cond dered d uders the gagmmaray intendty is
determned. Appl ying the smedetedion aiterium ke d ready used and desr  ibed fort he EGRET source
cadoguesnoneoft he58gd axyd uterscoul dbedet ededinthe EGRET dahSped dcar ehast deni nto
acoount( andisindcaedinTablel)whenexs 2ingEGRET sumesar ed oetothecons deredd uder.The
drongedgam m a ray exoesst ort he candi datesin Tablelisal. 9 1 exoesi nthe cae of A 3532,butnot
oond dered asadet etionTher eforeford Igd axyd ugersonl y2 T conf idenceupperl im tswerefound.

Triggered from hisnega iveresl toni ndividudCl usersofGd axiesan gopr oach hasbeen madet o
dudywhetherornotgd  axyd udersradiaein gam m araysasapopul aionFort hispur poe EGRET oount,
expoar eandi ntend ty mapsfrom CGRO obsaion oid esl- 8 were usedwheneveran EGRET poi  nting
waswithin 25° oft he cond dered d ugerpod tion Af terco- addi ng oft hose i ndividudm apsa coor dinae
trand orm aion into ad ud ercent ered coor dinate s8¢ em hasbeen gopl ied.Thef dlowing € ep off urtherco-
addi ng ofi ndividudm apsi nd ugercent ered coor dinatesi nto the findauper pod tion requi red the exd ud on
ofd gthgdaxy d usersdueto poorangul arsgpar aion from he Gdadicdik ord rong EGRET sources
within the cant err egion oft he 25° by 25°mep f oreach i ndividudd uder.Thi sasur esthet he cent rd
region oft hefindsuper pod tioned mgpisnotdomi nated from aready known gam m aray poi ntsour ossor
Gdaticdi kgammaray emiss on.Thehom ogenea ty oft he super pod tion isindi cat ed from the under layi ng
epoar e (Figure 1).The cant rabi nin the eqposr e map is2.5:10"° an? st he lowedvd uesinthemap
about5: 10° an? sFi gure 2 howst he resul ting i ntens ty m ap from the findsuper pod tion ofd lavai lable
EGRET daawithin 8 year soft he CGRO nsi onon50i ndividudCl udersofGd axiesTher eal ti sthet
no exeessad i sindicated inthe centdbi norevent he cent rdr egion oft he cond rudted image W hen
indi vi dudeqpoaur e fradionsand we ghted intend ty cont ributions ar e determ ined,a quant itative reaul ton
the super pod tionedd usersam pl ewillbegi ven.

4 Disus onand Cond ugon

Thenegat iveread tsfrom hegam maray and ys SOfEGRET daaabove 100 M eV apos tionsaofi ndivi dud
ClusersofGd axiesaswd lasf rom the super pod tion ofgd axy d ugersmightpr ovoke sm e suped ions
Caegoricd ly,t he ques ion ofan gopr opriate sl eded sample ofgd axy d users mightar i The & rong
asum ption hasbeen m adet hanear by X-ray brightd usersdo haveagood chaneet oradiaeintheganma
raysd o,auppor  ted from various m odd s ofm ul tifrequency emi s on propertiesofgd axy d usersDuet o
the di fferentdi dancesand § zes oft he various candi datesin thed udersampl e an ber evi =d and bet ter
sample mightbe cong ruded inthefuture And an gopl ication ofany mor e sophi dicated and yd s m ethod
fort he super pos tioned d usersampl eisfaf rom beng trivid,i twoul d incor porae detaled and pr ed &
moddling oft he Gdatic diffuee emisi on,shoul d be al e to dedwi th extended gam matray emisd on
feturesecDepi tethaar ecentmodd ling oft he gammaray emisi on from gdaxy d udesonly predid
va uesbd ow the snd tivity f EGRET (Cdafranceso and Bl a81998) ,some upperl imisfrom indivi dud
CludesofGd axies are dready ®nd tiv enough t o redridot hermodd pr edidions on t he gam m aray
emis onfoundintheliterauref ori ndanceon A426 ( End ined .1997) .



# custernam e flux (E > 100 M eV) com m ent exc uded from
[10% cm™@ s super posi tion due t 0
1 A426 (PER Clister) <3.73
2 OPH Clster <7.49 G alactic Plane near by
3 VIR Clster <2.20
4 A1656 (COMA Qikter) <3.26
5 A2319 <3.80 G alactic Plane near by
6 A3571 <5.17
7 A3526 (CEN Clster) <5.30
8 TRA Custer <8. 13
9 3C 129 (3A 0446+449) <5. 28 G alactic Plane near by
10 AW M 77A 0251+413) <3. 60
11 A754 <7.43
12 A2029 <6. 36
13 A2142 <5.24
14 A2199 < 10. 43 only 1.9°of3EG J1635+38
15 A3667 <3.38
16 A478 <6.10
17 A85 <6.77 only 0.8°0f3EG JO038- 09 sour ce cont am hation
18 A3266 <3.28
19 A401 <4.97
20 3A 0745- 191 <8.28 G alactic Plane near by
21 A496 <8.92
22 A1795 <5.50 3°0f3EG J1347+29
23 A2256 <4.28
24 CYG A Custer <6.24 G alactic Plane near by
25 2A 0335+096 <9. 20
26 A1060 <13. 66
27 A3558 <3.71
28 A644 <9.80 only 1.4°0of3EG J0812- 06
29 A1651 <4.00 only1.8°0f3EG J1255- 05 sour ce cont am nation
30 A3562 <3.51
31 A1367 <2.65
32 A399 <5.18
33 A2147 <7.45 only0.7°0f3EG J1605+15 sour ce cont am hation
34 A119 <4.84
35 A3158 <2.35
36 HYD A Clster <6. 95
37 A2065 <5, 48
38 A2052 <5.50
39 A2063 <5.25
40 A1644 <3.33
41 Klem 44 (A4038) <3.38
42 A262 <4.25
43 A2204 <8.74
44 A2597 <7.83
45 A1650 <2.78
46 A3112 <b5.75
47 A3532 <8.39
48 A4059 <3.00
49 A3395 <6.51
50 MKW 3s < 507
51 A1689 <3.50
52 A576 <3.38
53 A2244 <9.43
54 A2255 <b5.44
55 A1736 <3.86
56 A400 <5.63
57 A2657 <7.93
58 A1775 <4 42




Figure 1 : EGRET exposure m ap oft he ao- added
gdaxy d udersThe coor dinate s/ em used here
is a duteonteed 32 em whee the origin
oorrepondst o the X-ray pod tion ofeach oft  he
repect ive gd axy d users The hom ogeneous
gmmety in repedt o the cant err egion oft he
totd expoar e mego is ees ly en. Thi sis a
premieforani nterpretaion oft heintend ty map.

Figure 2 : EGRET iitend ty m ap oft he co- added
gdaxy d uses The dar ke gr ey o ours
oorrepond t 0 lowergammatay i ntend ty.l ft he
ol ledive sample of gd axy d udes radiaes
gammarays an exeess ol d be sen at he
centeroft heimageTher aherf lar egion at he
vy centeroft he mep indictest hat ne ther
dsngle gdaxy d ugers nor t heir super pod tion
oould arrently be cond dered as obser vabl e
gam m aray our oes
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