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 (currently 145) 

4 decades of g-ray astronomy from space and from the ground 

currently ~1800  
by Fermi + AGILE 

VERITAS 



3 Our tools 

http://magic.mppmu.mpg.de/gallery/pictures/tn/IMG_2576.JPG.html


Detecting Cherenkov radiation from EM 

showers 

• Air at STP, rad. length X0 ~ 330 m, 

refractive index n ~ 1.0003,  

Moliere radius rM ~ 65 m. 

• VHE gamma causes shower with 

max. at height ~ 10 km. 

• Cherenkov light production threshold 

for e± is Ec ~ 20 MeV (STP). 

• Total e± path length above Ec 

~ 104 km for 1 TeV photon. 

• Get ~ 20 Cherenkov photons/m  in 

wavelength range l = 300...400 nm. 

• Cherenkov angle ~ 1°: at low shower 

particle energy, multiple scattering 

causes further spreading. 

• Light pool radius  ~ 120 m. 
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Stereoscopic Cherenkov imaging 





CTA STAC Meeting 2013 
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Why  are we planning an array of telescopes 
 of different sizes ?  



few 1000 m 

High-energy section 
~0.05% area coverage 

Eth ~ 1-2 TeV 

250 m 

Medium-energy section 
~1% area coverage 

Eth ~ 50-100 GeV 

70 m 

Low-energy section 
~10% area coverage 

Eth ~ 10-20 GeV 

Array layout: 3 Zones 

FoV increasing 
to 8-10 degr. 

in outer sections 







Why so many telescopes? 

light pool radius  

R ≈100-150 m 

≈ typical telescope spacing 

Sweet spot for 

best triggering  

and reconstruction: 

most showers miss it! 

large detection area 

more images per shower 

lower trigger threshold 



C TA An advanced facility for ground-based high-energy gamma ray astronomy  
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AGN and pulsar 
physics 

Exploring the 
cutoff regime in 
Galactic sources A deep look at 

the TeV sky 



C TA An advanced facility for ground-based high-energy gamma ray astronomy  
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few 104 m2 with 
dense coverage 

(5-10%) O(107 m2) with 
low coverage 
(0.03-0.05%) 

few 105 m2 with 
medium coverage 

(1-2%) 

~3000 m2 mirror 
area 

~5000 m2 mirror 
area 

~4000 m2 mirror 
area 

x 1.5 



Sensitivity (in units of Crab flux) 
for detection in each 0.2-decade energy band 

LST 

MST 

SST 

background and 

systematics limited 

background limited 

rate (=area) limited 









The future in  

very high energy  

gamma ray astronomy 

 An Observatory open to the community 

 Safe extrapolation of proven technologies, well-

predictable performance 

 Supported by a large and diverse community 

 Highly ranked by major science roadmaps 

 Currently in FP7-supported Preparatory Phase 

 Aim for deployment over 5 years – 2014-2018 





Example: Galactic Plane Survey 

H.E.S.S. 

CTA, for same exposure 

expect ~1000 detected sources 



The next decade of g-ray astronomy 

~3000 sources  
by Fermi + AGILE 

~1000 sources 
by CTA 



by whom ? 



Where ? 








