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Abstract: Gamma rays from dark matter (DM) annihilation are promising messenger particles for indirect DM searches.
Not only are gamma rays relatively easy to detect but also point back to their origin so that the distribution of DM can
be probed and standard astrophysical sources can be excluded. The Cherenkov Telescope Array (CTA) could be the first
gamma ray observatory with high enough sensitivity to explore the parameter space of DM candidates. In this paper the
enhanced reach of DM searches based on the available designs and performance estimates of the CTA observatory will
be discussed.
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1 Introduction

Many DM candidates from extensions of the standard
model (SM) are their own anti-particles and can therefore
annihilate into SM particles, including photons. For high
enough DM particle mass (> 100 GeV) Cherenkov tele-
scopes are in principle able to detect photons produced
in the annihilation process. Current imaging atmospheric
Cherenkov telescopes (IACTs) looked at regions with ex-
pected high DM particle densities, the annihilation rate de-
pends on ρ2, e.g. dwarf galaxies [1]-[4] or the galactic halo
close to the galactic centre [5].
Though limits of the velocity averaged were improved
down to the order of (10−25 − 10−24) cm3s−1 but are still
far away from 3·10−26 cm3s−1, the expected value for ther-
mally produced DM. Amore sensitive instrument is needed
to probe the interesting parameter space.
CTA will be such an instrument, with 10 times the sensi-
tivity of current IACTs and a lower energy threshold, that
will allow new insights into physics beyond the SM.
DM searches will not be limited to the ”classic” targets,
dwarf galaxies, but will also made with other interesting
targets like the halo of the Milky Way. The following
sections will review the expectation for DM searches with
CTA with dwarf galaxies and the galactic halo as targets.
All the analysis presented here are based on current Monte-
Carlo studies of CTA. The final performance CTA will be
able to deliver depends on the chosen design [6].

2 Dwarf galaxies

3 Galactic halo search

The halo of theMilkyWay is a challenging but also promis-
ing target. By comparing regions close to the galactic cen-
tre (GC) and farther away the background is estimated and
a possible DM signal can be extracted.
In CTA two basic observation strategies are considered, one
FoV (field of view) and On-Off observations. In the first
case the background and signal region are in one FoV in
the latter the background is estimated with dedicated off
observations.

3.1 Background estimation from the same FoV

To estimate the background from one FoV, off regions are
chosen from a ring, around the observation position, which
includes the on region. First two rings with radii r2 and r1
are constructed around the observation position. Two dif-
ferent ways of constructing the on region there now used.
The first method is to construct a third circle around the
GC with the radius Δcut. Every point that is now in the
ring and the new circle are part of the on region. An other
way to construct an on region is to take the circle that fits in
the ring. The rest of the ring is used as off region. In both
cases the galactic plane has to be excluded due to diffuse
gamma emission.
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The choice of the parameters is optimised for maximum
σ/
√
T .

3.2 Background estimation with On-Off

While one FoV observations are using standard meth-
ods and are therefore easy to handle, the difference in
the astrophysical factor is not big and the sensitivity is
therefore limited. On-Off observations do not have such
a limitation. By taking two observations one close to the
GC, one far away from it, the difference in astrophysical
factors can be improved. To make sure, that systematics do
not dominate the difference in the data rate instead of the
DM annihilation rate difference both observations ought to
have similar data taking conditions including same zenith
angle coverage and similar NSB (night sky background)
levels.
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