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MAGIC Phase II (MAGIC-I + MAGIC-II) in 2009 

HESS Phase II (HESS + 28m Telescope) in 2010 

>1000 sources will be discovered 

CTA 

JAPAN(EoI), US 

Astronomers in EU 

FERMI
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Deep TeV Survey 

~1 mCrab 

Cosmic ray sources 

Knee in gamma 



~3000 sources 

by GLAST, AGILE 

~1000 sources 

by CTA 

GLAST 

AGILE 





A possible option: 
Mixture of telescope types 

Some central big telescopes 

Many Medium + Small Telescopes 









Galactic plus 

extragalactic 

science 

Mainly 

extragalactic 

science 



Milestones, tasks are defined in each WP 

WP1  MNG  Management of the design study 

WP2  PHYS  Astrophysics and astroparticle physics 

WP3  MC  Optimization of array layout, performance studies and analysis algorithms 

WP4  SITE  Site evaluation and site infrastructure 

WP5  MIR  Telescope optics and mirror 

WP6  TEL  Telescope structure, drive, control 

WP7  FPI  Focal plane instrumentation, mechanics and photo detectors 

WP8  ELEC  Readout electronics and trigger 

WP9  ATAC  Atmospheric monitoring, associated science & instrument calib. 

WP10  OBS  Observatory operation and  access 

WP11  DATA  Data handling, data processing, data management and access 

WP12  QA  Risk assessment and quality assurance, production planning 







1~2 arcmin 











PWNeSNRs Micro quasars 

X-ray binaries 

Un-ID sources 

Dark Sources 

Galactic sources 
200~400 sources with CTA

Pulsars

Where is PEVATRON???



~800 sources with CTA

27 sources (2 x FR-I, 24 BL Lac(HBL, IBL, LBL), 1 x FSRQ)
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e- 
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Extragalactic Background Light 
blazar 



If Gravity is a Quantum theory,  

at a very short distance it may show a very complex  

“foamy” structure due to quantum fluctuation. 

Use gamma ray beam from AGNs/GRBs  

to study the space-time structure 

Energy 1000GeV ~ 10-16E
Pl

 

Distance 100~1000Mpc (1016-17sec)  

Visible time delay ~ 1 - 10 sec



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 

With CTA, we can have ~10sec time resolution 

for the fast variation



GRBs

Clusters of galaxiesStarburst galaxies 

Galaxy mergers Dark Matter Annihilation

UHECR Sources
Galactic Diffuse 



Published in Science

MAGIC result: Published in Science in 2008

By measuring the spectrum around cutoff 

or at high energies is important to distinguish 

the emission model 

Polar cap: double exponent 

Outer gap: simple exponent



Hypernova! Binary neutron stars 

 

 

After glow 

X 

Optical 

Radio 



Dark Matter Annihilations
Bergstrom et al.



Expected sensitivity  

by Fermi



MAGIC: 17m 

H.E.S.S. 12m 

HESS II: 28m 

HEGRA: 4m 











Replication techniques probably  
more promising for large-scale 
low-cost production, compared  
to grinding / milling of mirrors  

HONEYCOMB 

REFLECTING SHEET 

BACKING SHEET 

MOLD 



Hamamatsu &  

Photonis reach  

45% QE 

==> 40% PDE 

Hamamatsu 

MPI Halbleiterlabor Munich 

SiPM 

About 60% effective PDE will 

be realistic 

MPI+ MEPhI 

4 x 5x5 mm2 



DRS3 (--> DRS4) 
12 x 1024 samples 

up to 5 Gsamples/s 
11.5 bit effective range 

450 MHz bandwidth 

25 mm2 

SAM 
2 x 256 samples 

up to 2 Gsamples/s 

12 bit effective range 
350 MHz bandwidth 

11 mm2 



European space operations center 



Magnificent Seven 

ASPERA Roadmap

ASTRONET Roadmap

High Priority project 

Ground based projects CTA is newly added  

in 2008 update 

8 Infrastructures 

from Physics and eng




