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https://www.eso.org/public/images/potw1938a

Searching for dark matter
with the

Cherenkov Telescope Array
Csaba Balázs, Torsten Bringmann, Abhi Mangipudi



dark matter:

massive

electrically neutral

stable

nearly collisionless

Particles?

What particles?

How can we tell?
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annihilate/decay

into photons…
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…producing cosmic 

gamma rays!
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Targeting the Galactic Centre,

where most dark matter is located,

CTA will search for the gamma ray signal from dark matter.



C Balázs | 2021 Apr 12 CTAAu | page 11 of 21 image: https://www.cta-observatory.org/the-dark-side-of-the-matter/

Targeting the Galactic Centre,

where most dark matter is located,

CTA will search for the gamma ray signal from dark matter.
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This is how CTA sees the gamma ray background around the GC.
6 degrees galactic lat/lon, integrated over all energies from ctools.
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This is the gamma ray spectrum of the background around the GC.
Integrated over an observed area.

graphics: CTA Collaboration Pre-construction estimates… e-Print: 2007.16129
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This is how CTA sees the gamma ray signal from the GC.
6 degrees galactic lat/lon, integrated over all energies from ctools.

image: CTA Collaboration Pre-construction estimates… e-Print: 2007.16129
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This is the gamma ray spectrum of a generic DM signal.
2 TeV Weakly Interacting Massive Particle (WIMP) annihilating into 𝑊+𝑊−.
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This is the gamma ray spectrum of a generic DM signal.
Shaded regions show where the signal is most important if the background falls like 𝐸−2.7.
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This is the projected sensitivity of CTA for a generic WIMP.
WIMP annihilating into 𝑊+𝑊−.  Region above solid curve is observable.
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This sensitivity changes for a specific WIMP.
A specific WIMP produces various final states, thus a different gamma ray signal.
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This is the gamma ray spectrum of an inert Higgs doublet.
The approximate background is shown in dashed.
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We’re in the process of reevaluating the CTA sensitivity for this...
...and several other specific WIMP models, such as right-handed neutrinos, Left-Right model, the MSSM...
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CTA will be crucial in the hunt for dark matter.

It will be able to discover or rule out various WIMP candidates.

The CTA sensitivity is highest for 100 GeV – 1 TeV WIMPs.

Results of our analysis are coming soon!


