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Outline

* Direct detection : status and challenges

* Neutron star kinetic heating

* Lepton heating and relativistic effects

* Results for fermionic DM-lepton VV operator
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Direct Detection : Challenges
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Neutron Star Kinetic Heating
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Neutron Star Kinetic Heating
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Neutron Star Kinetic Heating
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Capture efficiency
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Why Leptons? Challenges?

* About 10-15% of the particles in NS cores could be leptons
* Lighter masses : potentially helpful with light DM detection
* What if DM is leptophilic?



Why Leptons? Challenges?

* About 10-15% of the particles in NS cores could be leptons
* Lighter masses : potentially helpful with light DM detection
* What if DM is leptophilic?

* Electrons are highly relativistic Fermi momentum >> mass
* Muons : Fermi momentum ~ mass

* Need careful consideration of relativistic effects
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Interactions in NS and CM frames
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Interactions in NS and CM frames
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Lorentz Invariant Capture Efficiency

Total interactions in DM rest frame
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Lorentz Invariant Capture Efficiency

Total interactions in DM rest frame
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Lorentz Invariant Capture Efficiency

Total interactions in DM rest frame

dv = (do)vr(dny) n, AV At
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Lorentz Invariant Capture Efficiency
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Cut-off reach for VV operator
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Cut-off reach for VV operator
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Cut-off reach for VV operator
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Comparison with Earth based DD
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Pauli Blocking

Dz Momentum Space of NS electrons Pz
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Pauli Blocking

Pz Momentum Space of NS electrons Pz
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Cut-off reach for VV operator
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Summary

* NS kinetic heating has advantage over earth based DD probes for low
and high mass regimes compared to standard WIMP mass range

* Formulated Lorentz invariant capture efficiency for relativistic target
species

* Lepton (esp. electron) aided DM capture greatly enhances sensitivity
for light DM

 Relativistic effects play crucial role in this and also making electrons
strongest probe for leptophilic DM in high mass range as well
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