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•A small DM component with kinetic energy exceeding the galactic escape 
velocity and not gravitationally bounded to the halo.
•Two cases:
◦Annihilation/decay of heavy DM into lighter, fast-moving DM (classic 
"boosted DM")
◦Scattering off energetic SM particles like cosmic source (our case: 
“upscattered DM”)

•Though distinct, “upscattered DM” is often grouped under “boosted DM” 
and thus, we too jumped on the same bandwagon.
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Why Boosted DM?

• Standard halo DM is non-relativistic.

• For m ~ 1 GeV, KE is roughly 1 keV, which is barely above detection 

threshold

• Direct detection sensitivity drops sharply below GeV scale due to limited 

energy transfer in DM–nucleus scattering

Typical velocity: v ∼ 10−3c ⇒ K ∼
1
2

mv2 ∼ m × 10−6 ⇒ K ∼ 1 keV
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Similarly Diffused Supernova Neutrino background (DSNB) 
up-scatters DM.

https://skyandtelescope.org/
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• Sources: CR electron, CR proton + He, DSNB

• Restricting analysis to heavy mediators


• Light mediators are already ruled out as they lie within current 
constraints.

• Model independent approach

• We consider cases where the cross-section is constant and energy-
dependent cross-section scalar mediated and vector mediated

Boosted Dark Matter Flux
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• Hypothetical flux, parameters from numerical simulations of supernova
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• For nucleon recoil rate, we express it in 
terms of electron equivalent energy as

ER = 𝒬(EN)EN

Lindhard quenching factor
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