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The Electromagnetic waves – “Seeing” the Universe

We	are	here

The Gravitational waves – “Hearing” the Universe

Credit:	Chandra	X-ray	Observatory	
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(credit:	HAP	/	A.	Chantelauze)

Origin and Nature of the Dark Matter? 
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I.	Self-Interacting	Dark	Matter	in	Beyond	Standard-Model	Physics	
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II.	Self	Interacting	Dark	Matter	and	Galaxy	Structure		Problems
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III.	Dark	Matter	and	the	Gravitational	Wave	Signal	from	
binary	neutron	star	mergers
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Kamada, Kaplinghat, Pace, Yu, (2018) 

Self	
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Can	we	use	
NSs	to	

constrain	
these	models?

The	cross-
section	
needed	is	
large	

DM	mass:	m𝜒~ 50 𝑀𝑒𝑉
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Tidal	deformability	for	1.4 M¤ Neutron star 
with 10-4M¤ of dark matter. 

GW170817	from	merging	neutron	stars

Ann Nelson, Sanjay Reddy, Dake
Zhou, JCAP 2019
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Ongoing	research
• MeV	dark	matter	can	play	a	role	in	
neutron	stars.	
• Dark	matter	production	during	
supernovae	and	mergers	can	be	
significant.
• Dark	matters	and	their	tidal	
polarizability	

Dark	core

Dark	halo
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