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Gamma ray detection of the Inner M31 bulge by CTA?

A dedicated search towards Inner M 31 was conducted to check whether or not this extended source (previously
detected bv Fermi-LAT) is detectable by CTA.
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O Grey uncertainty band:
Unertainty region due to
the lack of knowledge of
the exact dark matter
density distribution — up

to an order og magnitude.

O Yellow uncertainty band:
50 different realization
values for the Asimov data

set used.

U A powerindex value of -2.31 or harder was derived for a high significance detection of the extended Inner M 3
bulge (illustrated with the black solid line in the left panel of the figure above).
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Upper limit reMsg,luIts for the benchmark DM density profiles
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O 95% confidence level expected CTA upper limits on velocity-averaged WIMPs annihilation cross-
section from 100h long observations of M31 (left panel) and M33 (right panel)
U We show that a 100h long observation campaign will allow CTA to probe annihilation cross-sections
upto 51072 cm3s~1 for the T+t~ annihilation channel.
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Systematic uncertainty results

U Systematic uncertainty results derived based on a modified Poissonian (red color). Additionally, an

alternative methodology was implemented where one can address the impact of systematic uncertainties by
modelling them via limiting the statistic of the data (time limiting methodology- blue color).
O 10% energy scale systematic uncertainties (worst case uncertainty scenario) which caused an order of

magnitude worsening of the upper limits. Llower levels of systematics were exploited (i.e., 1% and 3%).

O The time limiting allows to “free” some CTA time which can be dedicated to searches of other targets.
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