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Ultra-diffuse satellite galaxy Crater II
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Ultra-diffuse satellite galaxy Crater 11
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(Borukhovetskaya et al. 2022) (Caldwell et al 2017)

Crater II 1s special because of its diffuse profile, r, = 1.06 kpc, o, ~ 2.3 km/s, flat with respect to radius.
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Ultra-diffuse satellite galaxy Crater 11
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(Borukhovetskaya et al. 2022)
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Orbit 3: r, = 38 kpc
Measured by Gaia DR3
With the orbit, CDM fails

Orbit 2: r, = 14 kpc
Required orbit to match V_
in CDM 1s much lower



Ultra-diffuse satellite galaxy Crater 11
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(Borukhovetskaya et al. 2022)
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Orbit 2:

After tidal stripping, the halo mass could
match the observation, but the half-light
radius is too small.



Ultra-diffuse satellite galaxy Crater II

e SIDM solution: Mass

SIDM orbit 3, r, = 38 kpc
o/m = 60 cm?/g

20

RN
()

CDM orbit 3, r, = 38 kpc

V(R1y2) [km/s]
(@)

ol - CDM orbit 2, r, = 14 kpc

B SIDM60 O3
® CDM O3
B CDM 02

0 2 4 6 8 10
t [Gyr]

SIDM interpretations of Crater I and GD-1 6



Ultra-diffuse satellite galaxy Crater II

* SIDM solution: Size (half-light radius)
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Ultra-diffuse satellite galaxy Crater 11

* SIDM solution: Density and mass profile
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Ultra-compact subhalo perturber for GD-1

Spur and gaps of the GD-1 stellar stream
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This gap-spur can be produced by a close encounter with an ultra-compact perturber
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Ultra-compact subhalo perturber for GD-1

The missing compact perturber
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(Bonaca et. al 2018)
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Ultra-compact subhalo perturber for GD-1

The missing compact perturber
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Ultra-compact subhalo perturber for GD-1

Two phase evolution of self-interacting dark matter halo
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Ultra-compact subhalo perturber for GD-1
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B Progenitor halos

Milky Way subhalo progenitors from
cosmological simulations
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Ultra-compact subhalo perturber for GD-1
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The King model well fits the inner region of the core-collapsed subhalo
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Appendix
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Ultra-diffuse satellite galaxy Crater II
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Appendix: velocity dependence
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Self-interacting dark matter

Velocity-dependent cross section
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Appendix: Crater II with different cross section

® S|DM30 O7

= SIDM10 O5 ' ,....;::.-.:;;.---“
7 _
) ! : //7’
~ re Other cross sections with
= H . .
% o different orbits

[+ E1 -m- E2 - E3

K
Rz [kpc]
19

SIDM interpretations of Crater I and GD-1




Appendix: equations of gravitational system
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Appendix: observed satellites
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Appendix: parameter space
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Appendix: stellar mass-halo mass relation
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Appendix: mitial condition selection




Appendix: mner 10 pc mass of various cross sections

i a
10°F
s
g
o 104F
< i
H CDM
H SIDM30
103__ \ 2 A / . SIDM50
[ Y7\ = SIDM100
73125-' ' ' ' ' 3
=< 100
§ 75F ;
S 50 ;
g VNV OV VOV i
0 2 4 6 8 10




Appendix: diversity of SIDM halos
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