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Credit: NIST https://pngio.com/images/png-a2696042.html

Reality Check
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Galaxy Rotation Curve
https://w

ritescience.files.w
ordpress.com

/2015/05/galaxyrotationcurve.jpg

 X-ray: NASA/CXC/CfA/M.Markevitch et al.; Optical: NASA/STScI; Magellan/U.Arizona/D.Clowe et al.; Lensing Map: NASA/STScI; ESO WFI; Magellan/U.Arizona/D.Clowe et al.

Bullet Cluster (1E 0657-56)
CMB

ESA and the Planck Collaboration

What about its non-gravitational 
interactions?



http://www.icrr.u-tokyo.ac.jp/em/index.html

Tibet ASγ Experiment
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Fig : Phys. Rev. Lett. 126, 141101

First ever detection of 
Galactic sub-PeV diffuse 
gamma rays ! 

Recent result
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BremsstrahlungPion Decay Inverse Compton

Diffuse High Energy Gamma Ray Production

Fig: Francesca Calore (COSMO’21)
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Diffuse Gamma Ray Propagation
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Diffuse Gamma Ray Attenuation

Arrival of VHE diffuse gamma ray means that their origin 
has to be Galactic ! 

Fig: 1505.06486
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Fig: Tibet ASγ Collaboration

Diffuse Gamma Ray Detection

Fig: https://www.pngkey.com/maxpic/u2e6i1o0o0t4q8y3/ 10Akash Kumar Saha



 DM decay products

Fig: Christoph Weniger (ATI PhD school, UCLA, 2018)
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         HDMSpectra
Bauer et al. (2007.15001)
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Space 
dependent 

CR
 1804.10116
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independent 
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Hybrid Gamma 
model
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 Our Proposal
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Constraints on Decaying Dark Matter
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 Large High Altitude Air Shower Observatory (LHAASO)

Credit: Liu Kun/Xinhua/Alamy
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Constraints on Decaying Dark Matter

LHAASO has been 
able to probe new 
regions of 
parameter space 

Cao et al. (2022)
2210.15989
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Summary 

• Dark Matter makes up majority of the total matter content in the 
Universe 

• Looking at the high energy diffuse gamma ray can be a very 
important discovery probe for DM

• In future with improvements in both theoretical and experimental 
aspects, we may either discover DM or put stringent constraints 
on its properties.

Thank You !
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Questions & comments: 
akashks@iisc.ac.in 
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Primary γ Cosmic Ray

Fig: https://www.pngkey.com/maxpic/u2e6i1o0o0t4q8y3/

Diffuse Gamma Ray Detection

?



Fig: Masato Takita, CRA2019

Discriminating Gamma Ray induced Air-shower
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Fig: Masato Takita, CRA2019
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Fig : Phys. Rev. Lett. 126, 141101

Diffuse gamma ray events seen by Tibet ASγ Experiment

Gamma Ray 
from known 
sources

Galactic 
Diffuse 
Gamma Ray
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Tibet ASγ Experiment



Fig: 1505.06486

Effect of SL + IR



Multi-wavelength Emission Spectrum
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Different DM profiles 

                          
For NFW profile,   

PPPC 4 DM ID: a poor particle physicist cookbook for dark 
matter indirect detection, arXiv: 1012.4515

Away from Galactic Centre all the profiles 
follow similar r dependence.
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Flux of photons received at a detector 
of area A

Total decay rate of all DM 
particles in volume dV

Spectra of photons 
per DM decay

DM density

    DM lifetime

DM 
mass

Calculating Gamma Ray flux from DM
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Dependence of our constraints on DM profiles



Constraints on Decaying Dark Matter

Ishiwata et al., 1907.11671
Hooper et al., 1811.05988
Abbasi et al., 2205.12950
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Credit: G. Di Sciascio (2020)

Effective area comparison
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Heavy Dark Matter

........


