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Objective

We study the feasibility of constraining DM self-interactions (      ) utilizing the observed and simulated  distribution of core radius.



  

Impact of self-interaction on core formation
● Energy gets transferred from warmer periphery to innercooler regions of the halo
● Thermalizes the central region 
● Thermally cool CDM cusps are transformed to cores
● Reduces central density
● Can wash away structures below a certain scale (MSP)

Sean Tulin & Hai-Bo Yu (2017)
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An outline of the simulation

HALOGEN
 [M. Zemp et.al. (2008)]

 Evolved in SIDM included GADGET
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Snapshots generated

Density distribution profiles
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Results from simulated haloes
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Observations from Galaxies and Clusters
[ W.J.G. de Blok et.al. (2008)]
[ S.H. Oh et.al. (2011) ]

[Kuzio de Naray et.al. (2008)]
[A. Gusev et. al. (2002)]
[M. Crăciun & T. Harko 
(2020)]
[R. Bottema and M. A. W.] 
[Verheijen (2002)]
[F. Lelli et. al. (2011)
[Junais et. al. (2020)]

[A. B. Newman et. al. (2013)]
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Compare: The end product from 
simulations & observed data.
Assumption : DM distribution in 
haloes.
Objective : Extract the core radius.
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Extracting the core radius

● Cored-NFW 
● Jeans semi-analytic model

[Kaplinghat et. al (2015),   A. B. Newman et. al (2013)]



  

Core radius as a function of Halo mass

Ray, S.S., Shaw, 2202.12247



  

Limits on self-interaction 
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We perform a reduced chi-square estimation to determine the limit 
of DM self-interaction strength

95% C.L

68% C.L



  

For the 
velocity independent,

point like, contact interaction
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For the 
velocity independent,

point like, contact interaction

     We obtain a conservative bound on σ/m below      
9.8 (5.4) cm2/gm at 95% (65%)  confidence level.

Significant dependence of the derived bounds on 
the density distribution.

A more model independent definition of core radius 
is a need of the hour



  

Thank you for your presence
stay safe
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Goodness of fit 
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