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Schematic Approach :
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Outcomes :

• Heating of celestial objects 

• Annihilation signatures 

• Black Hole formation 

• Supernova ignition, ....

Capture Mechanism (Step 1)
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Dense neutron star population 
at galactic center !!

Depends on DM 
distributions

CNS = 1027 /s  Ctot = 1033 /s

Large Enhancement !!

Capture rate for NS (mχ = 103 GeV) 

single distribution 

DM Capture by  
stellar distribution 



Annihilation Signatures

 6

SM

SMχ 

Captured 
DM

χ 

trapped

Heating Signatures

Captured 
DM

χ 

χ 

SM

SM

N
eu

tr
in

os

Annihilation Products 
through long-lived mediator

long-lived  
mediator

(Step 2 and 3)



Annihilation Spectra
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Neutrino Flux
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Assumptions: 

1. Mediator mass, mY = 2 TeV 

2.  DM-nucleon scattering 
cross-section 10-45 cm2 

3. 100% branching ratio to 
each channel
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Results
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Conclusions

• Interesting to probe non-gravitational interactions between DM and 
SM by detecting annihilation spectra in Earth based experiments 

• We have analyzed neutrino signals from DM captured in the 
galactic center distribution of neutron stars 

• Conservative limits obtained by requiring signal events with the 
leading background events 

• For SD and SI interactions, galactic center neutron star population 
can give more stringent limits in the TeV-PeV DM mass range
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Huge 
Enhancement !!
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Spin dependent 
Limits

Spin independent 
Limits

Results for different distributions


