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90 sources (30 Extragalactic + 60 Galactic)	





Fermi 3 Month  
High Confidence Source 
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Off-‐pulse	  
(nebula)	  

Synchrotron and Inverse Compton 
components 

ON-‐pulse	  (pulsar)	  

F.	  Longo	  –	  7th	  AGILE	  Workshop,	  FrascaB	  2009	  



PKS 2155-304: Spectral Energy Distribution 

HESS 
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     Highest energy electrons (γe>2×105) produce the X-ray emission, but 
contribute relatively little above 0.2 TeV 



Fermi and MAGIC	







Crab Nebula 

Cygnus Region 







Y. Uchiyama, T. Takahashi 
Texas Symp. 2006 
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Electrons x B^2 

SED and Strong B in the shell suggest Hadronic origin of VHE gammas 

Color HESS observation 
Contour Suzaku X-Ray	



Composite image 
With X(Chandra),  
Radio(VLA),  
Optical (DSS) 

CXOU J061705.3+222127 

index~3.1 

MAGIC J0616 

Molecular Cloud 
Radio 
X-ray 
EGRET 3EG J0617+2238 
Pulsar CXOU J061705.3+222127 



Funk 2006 





IC peak is estimated to be 

IC_peak = 77 ± 35 GeV 

~ 250GeV 

>500GeV Circle 

Position of Pulsar 

MAGIC 

Sync. 
IC 



Published in Science in 2008	





Category	 Source	 Discovery	 Observation	

Un-ID	 TeV J2032+4130	 HEGRA	

Un-ID	 HESS J1303-631	 HESS	

Un-ID	 HESS J1614-518	 HESS	

Un-ID	 HESS J1702-420	 HESS	

Un-ID	 HESS J1708-410	 HESS	

Un-ID	 3EG J1744-3011 ?	 HESS J1745‒303	

Suzaku (Matsumoto et al. 1996) 



M87 (HST) 

Blazars	FRI, FRII	

SMBH 107-1010 M◎	

Gamma factor ~10	

Proton-synchrotron	



Fosatti et al. 1998 

HBLs 

LBLs 

FSRQs 

Celotti & Ghisellini 2007 



30 sources in 2009 Sep 

24 x Blazars,   1 x FSRQ,   3 x FR-I,   2 x Star Burst Galaxies,    
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M.Tluchzykont 
http://www-zeuthen.desy.de/multi-messenger/GammaRayData/	



Ground state? 
or 
Instrumental? 

Intensity variation 
X 50	



VHE 
(300GeV)	

HX (BAT)	

Optical  
(KVA)	

X (ASM) 

VHE - X	

VHE - Optical	

C.C.Hsu 2009	





2min bin	 2min bin	

24 observation nights in June/July 2005 
32.2 hrs good data	



Mrk501(z=0.03) MAGIC observation 

MQG1 > 0.26 x 1018GeV 

250-600GeV	

600-1200GeV	

>1200GeV	

PKS2155(z=0.116)  HESS observation 

MQG1 > 0.72 x 1018GeV 







HESS 1ES 1101	

MAGIC 3C279	







Distance: 3.8Mpc 
Flux: 0.8% in Crab Unit 
Spectral Index: -2.7 

Cross: the best location (COG) 
Circle: 95% C.L. VHE extension limit	

LVHE ~ 2.6 x 1039 erg s-1 
LUHECR ~ 1040 erg s-1 



Model of 43GHz Radio flux 
using the measured VHE gamma flux	



20” (2kpc)	

30mas (3pc)	

2.5mas (0.25pc)	



137hr, >700GeV, 91photons, 0.9 % Crab	119hrs, >220GeV, 247 photons, 0.3% Crab	







PWNe	SNRs Micro quasars 
X-ray binaries 

Un-ID sources 
Dark Sources 

Galactic sources 
200~400 sources with CTA	

Pulsars	

Where is PEVATRON???	



~3000 sources 
by GLAST, AGILE 
~1000 sources 
by CTA 

GLAST 
AGILE 



Advanced Gamma  
Imaging System 









GRBs	

Clusters of galaxies	Starburst galaxies 
Galaxy mergers	 Dark Matter Annihilation	

UHECR Sources	
Galactic Diffuse 






