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Objective

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



Impact of self-interaction on core formation

Energy gets transterred from warmer periphery to inner
cooler regions of the halo
Thermalizes the central region

Thermally cool CDM cusps are transtormed to cores

R (distance from the centre

Reduces central density :

Can wash away structures below
a certain scale (MSP)
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7 —[0—10]cm?/gm My, = 10°My - 10°°Mg

Snapshots generated

Velocity dispersion profiles

Density distribution profiles




Results from simulated haloes
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Observations from Galaxies and Clusters

Galaxy Type Galaxy Name | Halo mass (10'° M)
NGC-2366 0.43 [ W.J.G. de Blok et.al. (2008)]
Dwarf Spheroidal | DDO0-154 0.54 [ S.H. Oh et.al. (2011) ]
1C-2754 1.46
F-568-3 2 54 [Kuzio de Naray et.al. (2008)]
F563-V2 1.65 [A. Gusev et. al. (2002)]
LSB F563-1 9 8 [M. Craciun & T. Harko
NGO-3720 207 féolzs%)t]tema and M. A. W]
NGC-3992 37.2 ' . A
Malin.1 {9 [Verheijen (2002)]

[F. Lelli et. al. (2011)
[Junais et. al. (2020)]

MS-2137 36307

Cluster A-611 83176 [A. B. Newman et. al. (2013)]

A-2537 218776
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Extracting the DM component
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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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= Xxtracting the core radius

e Jeans semi-analytic model

[ piso(T) = poe M) <y
p(r) =« _ __ps
pNFw(T) = T+ r>nry
e Cored-NFW
T'sPs
PcNEFW (T) —

re(l+ )41+ 5)

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



Core radius as a function of Halo mass

Semi-analytic distribution
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Limits on self-interaction

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

velocity independent,
point like, contact interaction

We obtain a conservative bound on ¢ /m below
9.8 (5.4) cmm?*/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
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Goodness of fit
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