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The Cherenkov technique to detect 
gamma rays 

ÁImaging showers 

ÁDuration of a shower ï nanosecond time resolution 

needed 

ÁSize of a shower ï no need for lots of pixels 

ÁAmount of light ï big glass needed 

ÁFluxes ï large area required 

 





Stereoscopy 

ÁShower imaging ï better hadron discrimnation 

ÁGeometric determination of the direction 

ÁBetter determination of the energu 

ÁElimination of the muons 
 Gamma ray 

hadron 

muon 
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HE Gamma ray observatories 

HESS, (4*12m) telescopes, Namibia 

MAGIC  (2*17m) telescopes , La Palma 

Canary Islands 

 VERITAS (4*12m ), Arizona 

 CANGAROO (4*10m), Australia 
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HE gamma ray sources 
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The Galactic plane  
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Galactic objects  

ÁSupernovae remnants 

ÁPulsar nebulae 

ÁPulsars 

ÁBinaries containing neutron star or black holes 

ÁStellar clusters 

ÁGalactic center - the  black hole 



Tomasz Bulik, NAOC BEijing, June19, 2012  
 

Extragalactic objects  

ÁActive galactic nuclei 

ÁBlazars 

ÁGalaxy clusters 

 

 

ÁSearch for 

ÁGamma ray bursts 

ÁGalaxy dark matter halos 
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Physics to be learned  

ÁSources of cosmic rays 

ÁParticle acceleration mechanisms 

ÁExtragalactic background light 

ÁPhysics beyond Standard model 
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Science with HE gamma : cosmic rays 
origin  

ÁPhotons trace high energy particles 

ÁPhotons point to sources ! 

ÁObserving evolution of 

Áparticle energy spectra 

ÁRole of magnetic fields 

Supernova remnant RXJ1713 
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Pulsar studies  

ÁPulsars-  High energy particle factories 

ÁPossible IC emission 

ÁSolitary pulsars 

ÁRole of magnetic absorption 

ÁPulsars in globular clusters ï ensemble 

of millisecond pulsars 

ÁPulsars in binaries 
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HE gamma ray binaries 

ÁOnly four objects known 

ÁEach is special 

ÁAllow to probe a pulsar from different 

directions 

ÁDifficult to model 

ÁNeutron star or black holes ? 
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The Galactic Center  

Diffuse gamma rays correlated with molecular clouds, evidence for the presenceof high energy particles
ŕ a cosmic accelerator nearby !  
 
 
 
High resolution may reveal the environment of the BH in the Galctic Center
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Active Galactic Nuclei  
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Radiation from BH environments  
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Radio galaxies  
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EBL studies  
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EBL studies  

ÁProbe the early stars 

ÁPopulation III stars 

ÁDetecting the end of dark ages 

ÁNeed to disentagle the internal and 

external absorption 

ÁMany sources required at different 

redshifts 

ÁMore blazars needed at high redshifts 

 

Mazin & Raue 
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GRBs 

ÁFermi detects photons up to 30GeV ï 90 

GeV at source 

ÁHigh energy component of the GRB 

spectrum ï Comptonization ? Hadronic 

processes ? 

ÁNo HE gamma ray detection yet 

ÁNeed larger sensitivity <100GeV, and 

faster slew to a GRB position 

ÁCurrently, shortest time to start 

observation is ~100s from trigger 

ÁWill need a working gamma ray satellite 

in the future 
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Dark matter  

ÁSearch for anihilation in centers of 

galaxies 

ÁThe Milky Way  contamination by the 

BH, but it is a nearby source and strong 

signal 

ÁLook for dwarf spheroidal galaxies 

ÁCerenkov telescopes best suited for 

candidates with masses above 1 TeV 

ÁNeed higher sensitivity and better 

spectral resolution 

(Image: David Malin, Anglo - Australian Observatory)  
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Current status of DM searches  


