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The High Energy  (1MeV < E < 100 GeV) and Very High Energy (E > 100 GeV) gamma ray astronomy are relatively recent scientific domains (less than 25 year old). They had both recently important successes thanks to the Fermi satellite (high energy) and the H.E.S.S, MAGIC and VERITAS imaging atmospheric Cherenkov arrays. Built on these successes, a large (> 1000 members) international consortium is presently designing a Very High Energy observatory, CTA, which is expected to be built in the late 2010s. 
 High and very high energy photons can be created by several processes. The most conventionals involve radiation of charged particles in magnetic fields and scattering of charged particles by ambient photon fields (such as the cosmic microwave background). High energy photons can thus trace the location of cosmic accelerators (such as supernovae remnants, jets from super-massive black holes etc). Alternatively, high energy gamma rays can be created by annihilation or decay of exotic particles such as WIMPs (particle dark matter candidates).   The main goals of High Energy and Very High Energy gamma ray astrophysics are thus the study of cosmic accelerators and the physics of super-massive black holes (AGN). But several physics subjects, more related to particle physics and cosmology, are also being studied with the High/Very High Energy instruments. Examples are: 

· indirect searches for particle dark matter (which was already mentioned) or axion/photon oscillations (in cosmic magnetic fields)

· very stringent tests of Lorentz Invariance. In that case, the cosmic sources are used as high energy photon beams.

· searches for black hole evaporation/constraints on low mass black holes

· cosmology: contraints/ measurements of extragalactic infrared background, gravitational lensing

Two labs of the P2IO labex have teams working in High Energy and Very High Energy gamma ray astronomy: the LLR and the IRFU. Both labs are involved in running/analyzing Fermi, H.E.S.S and designing C.T.A. From the “hardware development” point of view, the IRFU and LLR teams have been collaborating on the design of a level trigger board for H.E.S.S. They are now collaborating on a camera project for C.T.A.  As far as physics is concerned, the IRFU H.E.S.S. group is involved in dark matter searches, studies of the Galactic Center emission and the use of AGN and GRBs for fundamental tests of physics. The LLR H.E.S.S/Fermi group is involved in AGN physics including fundamental aspects  such as the extragalactic infrared background.  

In summary, the High/Very High Energy gamma ray astronomy aims at better understanding cosmic acceleration and black hole physics. However, it has also strong ties to some of the physics themes of the P2IO labex: symmetries of the subatomic world (tests of Lorentz invariance, axion searches) and dark energy and matter (indirect dark matter searches).
