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The Cherenkov Telescope Array (CTA) will be a next-generation instrument sensitive to -rays and cosmic
rays (CRs) in the very high-energy range (VHE, E &100 GeV). The CTA design consists of two large
arrays of imaging atmospheric Cherenkov telescopes (IACTs) that detect VHE -rays and CRs through the
observation of Cherenkov light produced in air showers initiated by these particles. The arrays, one in the
Northern and the other in the Southern hemisphere, will provide full-sky coverage by combining IACTs
optimized for different energies in the 20 GeV–300 TeV range. CTA builds on the pioneering U.S. legacy
of the Whipple 10-m -ray telescope and the current-generation VERITAS telescope array, as well as the
HEGRA, MAGIC, and H.E.S.S. projects abroad.
For fifty years, IACTs have used optical systems that are based on a single mirror, prime-focus DaviesCotton or parabolic design. The U.S. participants in CTA have led an international collaboration to build and
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optics, mechanics, and electronics, has a cost comparable to existing IACTs of similar aperture. Simulations
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Observatory. When the ERIC is approved (currently anticipated in 2021), construction will officially begin
reach of the observatory and ensure U.S. access to this transformational facility and the discoveries it will enable.
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Among the prominent particle candidates for DM are weakly interacting massive particles (WIMPs), which
detected by CTA.
are expected to self-annihilate to produce prompt or secondary -rays for a wide range of models. The
Fig. 1: The CTA Key Science Projects [1]:
• Dark Matter Program: annihilation or decay (see Fig. 2)
• Transient follow-up/multi-messenger astrophysics program
• Surveys of the Galactic Center/Plane + ¼ of the remaining sky
• PeVatron candidates, star forming/active galaxies and clusters
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Constraints from gamma rays and their propagation
CTA will be able to improve [2], by a factor of few over the current
imaging atmospheric Cherenkov telescopes, the constraints on:
• Extragalactic background light (intensity vs wavelength & redshift) [2]
• Intergalactic magnetic fields (strength) [2]
• Axion-like particles (mass & coupling strength, see Fig. 3) [2]
• Lorentz invariance violation (minimum energy for LIV) [2]
• Primordial black holes (evaporation rate-density) [3]
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from CTA will be dominated by systematic uncertainties in the model assumptions, as shown
in Fig. 7.

