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Energy-momentum tensors are conserved separately for 
baryonic matter (BM)  and DM fluids.

Two-fluid  TOV equations

Self-repulsive bosonic DM described by complex 
scalar field, where 𝝀𝝀 and 𝒎𝒎𝝌𝝌 are the coupling 

constant and mass of bosons, respectively.
For the BM we use DD2 EOS.

Bosonic DM DM distributions in NSs DM core to DM halo transition Energy density distribution

Heavy DM particles mainly reside in the core 
while light ones form a halo around the NS
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Impact of DM on NSs observable features 
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applying multi-messenger observations of NSs
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The effect of compactness 
on the pulse profile

The light propagation will be affected 
due to the halo of DM 

DM halo changes the 
compactness (C) of the object.

C with respect to DM parameters 

Variation of metric function Pulse profile modeling and ray tracing in presence of DM halo

The pulse profile of DM admixed NSs with DM halo Our results show that the DM admixed 
NSs could be considered as a novel 

possibility in the Pulse Profile modeling 
and numerical simulation codes to 

interpret X-ray observations of compact 
objects during the (Bayesian) analysis of 
NICER, STROBE-X  and  eXTP telescopes.
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The depth of the 
minimum crucially 

depends on the 
compactness of the 

object. 

DM halo 
alters the 

gravitational 
light-bending, 

the less 
compact 

object gives 
more deeper 

minimum.

Dark matter effects on neutron stars
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DM effects on X-ray 
pulse profiles
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