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« ACDM is an extremely successful model for the large scale structure of the
Universe, corresponding to distances greater than O(Mpc) today.

¢ On small scales, there are several discrepancies between CDM predictions and
observations.
— Core—cusp problem
— Diversity problem
— Missing satellites problem
— Too-big-to-fail problem
o Self-interacting dark matter is proposed as a promising alternative to colli-
sionless CDM.
— Solving problems of CDM model.

— Many dark matter models can give strong self-interaction.
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e Spike halo:

the adiabatic growth of a black
hole creates a high density dark
matter region.

pha1o(7') _ Pspike (’I"), Tmin S r< Tsp
pNEW(T), Top ST
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e Dynamical friction

e Accretion
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= Dephasing of GWs: AU = ¥(vacuum) — ¥(with DM halo)



Phato [ Mo/ pCS]

AV

my = 104M@,m2 = ].M@

LISA

Xing-Yu Yang (#

1021 L
1017 E
1013 E

109 L

10°F CDM p
10! SIDM, r./rs = 10* q
102 SIDM, r,/rs = 10° 1
10° 10 106 108 101 10"
r/rs
™ [y1]
15 0.13 0.02 0.0028
1°F : : : : .
100 1
0.1F ]
10 — cDM 1
107L — SIDM, r./rs = 10* 1
ol T SIDM, r./rg = 10°
1070 ]
0.02 0.05 0.10 0.20
[ [He]



Kl

Fisher information matrix:
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The point of the Fisher matrix formalism is to predict how well the experi-
ment will be able to constrain the model parameters before doing the
experiment.
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Self-interacting dark matter is proposed as a promising alternative to colli-
sionless cold dark matter.

The accretion of self-interacting dark matter around black holes could lead
to the formation of surrounding halo with soliton core.

The surrounding halo of black holes could lead to the dephasing of gravita-
tional waves, which contains valuable information of the self-interacting dark
matter.

The gravitational waves from intermediate mass ratio inspiral with surround-
ing halo can be probes on the self-interacting dark matter.



