Search for GeV gamma-ray emission from clusters of

galaxies studied by TeV telescopes
Masaki Mori *

Results on study of GeV gamma-ray emission from clusters of galaxies which have been given upper limits by Cherenkov telescopes using Fermi archival data are presented.
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Hadronic gamma-ray emission Fermi/LAT count map: Abell 2029
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fluxes produced in pp interactions of CRs with E., =3 x 10°* ergs and
Eq.p = 3 x 10%% ergs, respectively, in an ICM with n =107 cm™3; the
lower CR energy content might reflect a lower acceleration efficiency at the
galactic wind termination shocks. Also, the EGRET upper limit is shown
(Sreekumar et al. 1996). The heavy bar shows the 10% level of the TeV
p-ray flux from the Crab Nebula (e.g., Konopelko 1999). The light vertical
bars show the limiting fluxes for a 100 hr observation time with the
H.E.S.S. imaging atmospheric Cerenkov telescope (IACT) array of a 1°
extended source (upper ends), on the one hand, and of a point source (lower
ends) on the other (see Aharonian et al. 1997a, 1997b).
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Model 2. Gabici & Blasi, Astropart. Phys. 20, 579 (2004)
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frared background are plotted as dashed and solid lines re- 0.2-10 GeV, 2008AUg-20090Ct Figure taken from Volk & Atoyan, ApJ Flgu're taken from Inoue, Aharonian &
spectively. . : not OFGL source 541,88 (2000) Sugiyama, ApJ 628, L9 (2005)
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Fig. 1.— Spectra of proton-induced emission from our fiducial cluster aceretion shock, for B, = 0.1, 0.3 and 1pG. The p-p 77 component ) ) )
has been multiplied by 10. Figures taken from Kiuchi et al., ApJ 704, 240 (2009)
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Clusters observed by IACTs Fermi/LAT count map: Abell 3667 Summary
Name [ postion | Redstif_|tmi | reerence

0.2-10 GeV
Perseus (03h19m, 41° 30’) 0.018  <13%Crab Whipple s : .: : ._ : 2008AUg-20095ep * No significant gamma-ray emission was found among clusters observed by
(>400GeV, 0.3°) (Perkins+ 2006) S . - not OFGL source |IACTs, except the Perseus cluster, which contains a point-like source
T <1-2%Crab MAGIC : E: ul (NGC1275) [as reported in Abdo et al. ApJ 699, 31, 2009].
(>150GeV, point-like) (Aleksic+ 2009) : : SIS « Upper limits, better than one order compared with those by EGRET, were
A0el202088 BITSNI0MTIG5 S ) 7 (<>1:0/(;§r?/b0 - Y:::Ei‘:; _— given for six clusters [2c, >100MeV, preliminary]
eV, 0.
Abell 496  (04h34m,-13° 16') 0.033  <5% Crab H.E.S.S. — Perseus -
(>0.57TeV, 0.6°) (Aharonian+ 2008) Ref: RASS (broad) — A2029 0.78 x 108cm2s1
Abell 85 (00h42m, -09° 21) 0.055  <2% Crab H.E.S.S. — A496 0.43
(>0.46TeV, 0.49°) (Aharonian+ 2008) ASS 0.020
Coma (12h59m, 27° 58’) 0.023  <15% Crab H.E.S.S. '
(>1TeV, 0.4°) (Aharonian+ 2009) — Coma 0.24
Abell 3667  (20h12m, -56° 50’) 0.055  <29% Crab CANGAROO-III ~ — A3667 0.13
(>9SOGeV, 0.40) (KiUChi+ 2009) 2 — A4038 0.035
Abell 4038  (23h47m, -28°12’) 0.029  <12% Crab CANGAROO-III Right Ascension (dea) . _ ) L . .
(>750GeV, 0.25%) (Kiuchi+ 2009) Next step: broad-band SED analysis with various emission models.
See Bechtol+ (TeVPA2009) for 15 clusters top-ranked by Pfrommer (2008) A - A
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