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What’s the (dark) matter?

Begemann (1991)
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The Dark Matter <> y-ray connection

NASA/G. Dinderman
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The Dark Matter <> y-ray connection
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The Dark Matter <> y-ray connection
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The higher the DM particle mass (yet unknown!),
the more energetic the y-ray spectrum
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Astrophysical dark matter y-ray targets
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Modelling the Galactic DM substructure distribution
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> Baryonic (supernova) feedback




Modelling the Galactic DM substructure distribution

_+baryon feedback
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The Galactic Dark Matter sky from Earth

dark subhalos
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The Galactic Dark Matter sky from Earth

Galactic coordinates
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Matching DM only simulations (Via Lactea | + ll, Aquarius,...)
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The Galactic Dark Matter sky from Earth
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Accounting for baryonic feedback, less subhalos surviving tidal disruption
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Excursion: Source flux count distributions

> How many stars shine on Earth?
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Back to Dark Matter

> Galactic Dark Matter subhalo brightness distribution

Total emission
911’1‘5 — 0-50

—  HIGH |
LOW |1

known MW satellites,
Oint = 0.5° _
Z Galactic center L
- J(0.5°) = 5-10* GeV?em™® ]
=
k. power-law _
* .y extrapolation _
107 b BTG BT s "'2’1' )
10 10 10 10 10

J-factor [GeV? cm ™

13

M.Hutten | DESY | LPSC Journal Club | Mar. 2017



cherenkov telescope array
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The Cherenkov Telescope Array (CTA)

CTA, G. Pérez, IAC, SMM

> The next generation Earth-bound y-ray telescope

> Two arrays of 99 /19 Cherenkov telescopes in Chile / La Palma.
=~ Y-ray energy range: 20 GeV — 300 TeV.

= Angular resolution: < 0.1°, < 0.05° above 1 TeV.

> Point-source sensitivity: 1% Crab-fluxin1 h
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Some remarks on Earth-bound y-ray astronomy

high energetic y-ray

particle shower
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Some remarks on Earth-bound y-ray astronomy

> not only y-rays create atmospheric particle showers...

1 cosmic y-ray to ~ 1000 cosmic electrons to ~ 10° cosmic nuclei

1 TeV y-ray shower 1 TeV electron shower 1 TeV proton shower

Shower images: Fabian Schmidt, University of Leeds
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A model for the CTA extragalactic survey
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Likelihood analysis to find the brightest subhalo

Slightly extended, but very steep annihilation profile
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Likelihood analysis to find the brightest subhalo

> Unbinned likelihood function for N, recorded events
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Likelihood analysis to find the brightest subhalo

> Unbinned likelihood function for N, recorded events
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Results
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Results

CTA dark subhalos, yx — bb
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Results
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