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Reality Check
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Galaxy Rotation Curve
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What about its non-gravitational
interactions?
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dJ/E x E*7 (GeV'" em2 s sr)

Recent result

Fig : Phys. Rev. Lett. 126, 14110
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Diffuse High Energy Gamma Ray Production
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Diffuse Gamma Ray Propagation
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Diffuse Gamma Ray Attenuation
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Diffuse Gamma Ray Detection

Fig: https://www.pngkey.com/maxpic/u2eb6ilo000t4-q8y3/ Akash Kumar Saha

Fig: Tibet ASy Collaboration
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DM decay products
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Calculating Gamma Ray flux from DM
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Our Proposal e
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Constraints on Decaying Dark Matter

T 7] Tarak Nath Maity,
' AKS, Abhishek Dubey,
| and Ran jan Laha
o Phys. Rev. D 105,
L041301 (2022)
= arXiv: 2105.05680
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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
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Summary

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

* Looking at the high energy dif fuse 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.

Questions & comments:
akashks@iisc.ac.in

Thank You |
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Diffuse Gamma Ray Detection
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Discriminating Gamma Ray induced Air-shower

Fig: Masato Takita, CRA2019
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Fig: Masato Takita, CRA2019
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Diffuse gamma ray events seen by Tibet AS, Experiment
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Tibet AS, Experiment

TABLE 52. Galactic diffuse gamma-ray fluxes measured by the Tibet AS4+MD array.

Energy bin Representative Flux (257 < [ < 1007, |b| < 5%) Flux (507 < [ < 200°, |b| < 57)
(TeV) (TeV) (TeV ' em 2 s ' sr 1) (TeV™ ' em ™ s7tsr™ )

100 — 158 121 (3.16 +0.64) <10 ™ (1.69 £0.41) x10™ ™

158 — 398 22() (3.88 £1.00) x10'° (2.27 +£0.60) x10~1°

398 — 1000 534 (6.86 T390 x107 " (2.99 T120) x107 7
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Effect of SL + IR

__________ (b. 1) = (0. 0)

__________ (b, ) = (m/6,0)

—
=
tn
T
I

__________ (b, ) = (0, 7/2)

I 10 100 1000 10*
E, [TeV]
Fig: 1505.064-86



ENERGY FLUX
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Different DM profiles
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Calculating Gamma Ray flux from DM

Flux of photons received at a detector
of area A DM density
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Dependence of our constraints on DM profiles




Constraints on Decaying Dark Matter
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Effective area comparison

Credit: G. Di Sciascio (2020)

Muon detectors

Experiment m asl [t Sensitive Area Instrumented Area Coverage
(m?) (m?)

LHAASO (#) | 4410 1.2x10° 10° 4.4x1072

TIBET AS~y 4300 4.5x10° 3.7x 107 1.2x107!

KASCADE 110 6x10° 4% 10* 1.5x107*

CASA-MIA 1450 2.5%10° 2.3%x10° 1.1x10°*
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Heavy Dark Matter

Giudice et al hep-ph/0005123
Chung et al hep-ph/9805473
Berlin et al 1602.08490
Heurtier et al 1905.05191
Davoudiasl et al 1912.05572
Baldes et al 2110.13926
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