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Q.=10%

"The Cosmic Energy Inventory” (Fukugita & Peeble, 2004)

UCR ~UB ~U[urb~]ev Cﬁ

L= Vaal ~10"erg/s
1-CRllfe

Sy 7
(1(5]erg\) o{‘mq/r




flux sensitivities for GeV to TeV

Integral flux sensitivities, 5 o in 50 h, E° diff. source spectrum, 6 < 30°
%
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(Baixeras et al., astro-ph/0403180)



TeV gamma-ray flux
(1Crab@1TeV=2.5x10"cm 2s?)
SNRs  Ew=107ergs

E .y ¥ M, XCoy,Nigy

4 7rd? = 3x10°cm?

Oy 30mb
flux =

d
—5x10™ () n .., (——)2 TeV cms™
X (0.1) ISM (3kpc)
Starburst galaxies
E.. =10>ergsx10"yr/10yr =10°ergs
1 77
flux=5x10"" ((ﬁ) Ny (

Cluster mergers

L)‘2 TeVcm™s™
3Mpc
E. =10"M_ x (10°km/s)* /2 =10%ergs

flux =5x107" ( e )(n'CM ) ( d
0.01" 0.001° 300Mpc

) TeVem™s™



Hillas-plot
(candidate sites for E=100 EeV and E=1 ZeV)
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Problems of particle acceleration in SNRs
E

. The maximum energy of
accelerated particles

E-r/E<y: The efficiency of

particle acceleration

max

B The magnetic field,

< The diffusion coefficient
(©6B) (The magnetic turbulence)
e/p: The ratio of electrons to

protons




Hofmann, Gamma2004

Classical southern SNRs

Mono Observation Stereo (2 telescopes)

CANGAROO RXJ1/713.7-3946 H.E.S.S.

Enomoto Eﬁ N?&lér(-ezﬂm Aharonian et al. Nature

416, 823, 2 432, 75, 2004



Stereo observation

Cerenkov Light Penetrating Point

Air Shower

K‘
IACT-A

Direction Angle

Shower Direction

(Ox,BOvy)
Caéer‘a—h
Better angular resolution

A6=0.25°(One month observation)— 0.15°event by event)
Better energy resolution

AE/E=30%— 1 5% And improvement of S/N ratio.

Penetrating Point on the Ground




Multiband spectrum of RXJ1713.7-3946

" ASCA CANGAROO
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proton accelerated
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Flux Sensitivity 0.01 Crab and Angular Resolution 3’
SNR

Flux Sensitivity~1mCrab

SNR SNRs survey
SNR ? survey

50GeV~0.5TeV: EGRET, GLAST
pulsar, AGN, EGRET(or GLAST ) unID sources, DM
0.5TeV ~ 10TeV:

Emax
TeV unlD sources




UnID TeV sources

Aharonian et al. 2002, 2004
Cygnus Field (6x6 deg): HEGRA TACT-System

000) [ deg ]

2

GeV J2035+4214

gnificance

Dec(J
I
(WS
=)

Ln
Excess si

4

41
)

40 GeVi]2020+4023

(gamima=Cygni SNR)

1
39

20.8 20.6 0

20.4
RA (J2000) [ hrs ]

Flux (= 1 TeV)
—506 of Crab

Hard spectrum
Index
1.94+0.1+0.3

Extended
6.2’+1.2’4+0.9’

No obvious radio,

X-ray counterpart
Butt et al. 2003
Mukherjee et al. 2003

Near Cygnus OB2

from Hofmann’s presentation



(Almost) inconsistent Aharonian et al. 2004,

with electron source also Butt et al. 2003
1 O = I 1 I 1 I 1 I - 1 1 1 1 1 1 1 1 1 1 1
AEGI2033441 1R
ilra S5ksec
10710 ;@ -
% fy

@ 107! HEGRA
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= : e o
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o : ,

=

™ 1 O"I 3 7
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1 0-1 5 - l I y I I I I I I !

104 107 1010 10'3
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from Hofmann’s presentation
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open
Flux Sensitivity~1mCrab

50GeV~0.5TeV: EGRET, GLAST

pulsar, AGN, EGRET(or GLAST ) unID sources, DM

0.5TeV ~ 10TeV:
Emax
TeV unlID sources




