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COLD & COLLISIONLESS DARK MATTER: ACDM

» CMB Anisotropy
» Bullet Cluster
» Gravitational Lensing

» (Galaxy Rotation Curves
» Example: WIMPs

Image Cazm‘ayx Sean Tultn, Frascati’1s
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» Cusp-Core problem

» Missing Satellite Problem
» Too-Big-to-Fail Problem
» Prominent at Dwarf Scale

» Less prominent at Cluster scale

Image Cbzm“euy: S 7'51/1’72, Frascati’15 & arXiv:1705.02358

Central density
cusp predicted by
cold dark matter

vl
Observed
/

-~ -

Dark matter halo

DDO 154

-----

.
-
-
______—-—-—-—-—.—-"
-
‘—__-—
-
-
-
"

Radius (kpc)



Self-Interacting Dark Matter

SIDM: n% =1 cm?/g = 1024 cm?/GeV

WIMP: % = 10738 cm?/GeV

GeV Scale DM
With
MeV scale Mediator

np-np elastic scattering

Velocity-dependent
Cross-section

Image Cazm‘e)yx S ?'i//z’ﬂ, Frascati’1s & arXmwv:1705.02358
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SIDM with Light Mediators
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Self-scattering

IDXV X Pp Evector mediator)

gpXx¢  (scalar mediator)

T T
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o m, =5.0 GeV, m, = 0.003 GeV, Ap = 0.05
—— m, =7.76 GeV, my = 0.01 GeV, Ap = 0.15
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Issues with Symmetric SIDM

Under-
abundant relic
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(‘M. Dutta, N. Narendra, N. Sahu, S. Shil, CPﬁy Rev. D 106 (2022) 9, 095017



ASIDM via Dirac Leptogenesis

Fields

Dirac
neutrino
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ASIDM via Dirac Leptogenesis
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(‘M. Dutta, N. Narendra, N. Sahu, S. Shil, CPﬁyS. Rev. D 106 (2022) 9, 095017)



ASIDM via Dirac Leptogenesis
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ASIDM via Dirac Leptogenesis: Neutrino Mass 10

( ‘M. Dutta, N. ’J\farenc[m, N. Sahu, S. Shil, ‘Pﬁys. Rev. D 106 (2022) 9, 09501 7)



Summary 1

» The inadequacies of symmetric SIDM (relic density, indirect detection) can be alleviated in
Asymmetric SIDM Scenario.

» It can naturally explain the cosmic coincidence “Qpy = SQp°, while simultaneously
alleviating the small scale anomalies of ACDM.

» Provides an avenue to explain SIDM, neutrino mass and baryon asymmetry in a common
frame-work.

» OVPBP experiment will play the crucial role in deciding nature of neutrinos, and hence the
type of leptogenesis.

» Next decade will be a testing time for Self-interacting Dark Matter.
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