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Dark Matter

Adapted from Das, P., Kumar Das, M., Khan, N., (Mar. 2021)
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Mis-identification background (instrumental)

Gamma shower Hadronic shower

V6lk & Bernldhr (2009)
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Bayesian framework

Good things!

e Provides a very natural way of dealing
with uncertainties

e Marginalize over systematic
uncertainties relating to the IRFs

e Robust and efficient model comparison

Not so good things
e Need some foreknowledge of the
background
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1 —— Direct Integration (Mangipudi et al. 2021)
1 —— Acharyya et al. 2021
e Nested Sampling
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Dark Matter detection at the Galactic
Centre with the Cherenkov Telescope Array

Main points:
e We have developed a Bayesian inference framework that can predict dark matter
parameters based on future observations of the galactic centre by the CTA
e We currently are developing the sensitivity of this pipeline to dark matter parameters

e This approach offers a complementary approach to the analysis pipeline stored in

Gammapy

e Further study will generalize the models considered and the number of variables we fit for
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Marginalisation

p(d|0)p(0| M)
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True energy posterior for a measured energy of 2.948 TeV
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NASA/CXC/CfA/ M. Markevitch et al.
ESO WFI; Magellan/U.Arizona/ D.Clowe et al.
Magellan/U.Arizona/D.Clowe et al.
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Plot of Qh? for a range of m, [GeV] and Axs

for the Scalar Singlet model
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Inverse Transform | -
Sample the priors (the Given the true energy and sky position,

Sampllng true values) — " mess them up with IRFs

2d histogram of sampled values vs priorvals

Log Prior Vals for true energy and fov_lat axes

Log Prior Vals for true energy and fov_lon axes
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Recycling samples
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The Electromagnetic Shower Simulator, Last accessed 25/10/22,
https://www.mpp.mpg.de/~menke/elss/anim1.shtml?unwrap

RELEVANT and IRRELEVANT (to “Introduction to Cosmic Rays”),
http://theor.jinr.ru/~vnaumov/Eng/UHECR/Relevant.html
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24

Volk & Bernléhr (2009)



To Do

Cosmic ray background
probability density plot (spatial
and spectrum)

Annihilation diagram
Egret logo (GeV excess)
My sensitivities

Conclusion slide
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