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LCDM (standard) cosmology still OK





• dark matter: WIMP
– “practically” collisionless

• dark energy: L

• flat geometry

good and cozy



Challenges in structure formation



• Halo core-cusp problem
(see Seheon’s talk)

• Missing satellite problem

Not too cozy



• Halo core-cusp problem

• Missing satellite problem
(see Jihoon, Hoseong, 
Chagnbom’s talk)

Not too cozy



• Halo core-cusp problem

• Missing satellite problem

• small-scale (large 𝑘) regime
– overlap with baryon physics (talk by Jihoon)
– (roughly) Jeans instability boundary: pressure force ~ gravity

𝑎−2𝑐𝑠
2𝑘2~𝐻2𝛿

- baryonic “confusion” unavoidable

Not too cozy



• KA (2015); KA & Smith (2018); Park, KA, Yoshida, 
Hirano (2020)

• BCCOMICS (github.com/KJ-Ahn/BCCOMICS)

DM & baryon has different footings  suppression of 
galaxies



halo structure with SIDM
(KA & Shapiro 2005)



• Halo core-cusp problem 
• SIDM (Spergel & Steinhardt 2000)

Motivation



• moments of collisionless Boltzmann equation in 
spherical symmetry

Methodology



• moments of collisionless Boltzmann equation

Methodology



• velocity dispersion: symmetric + skewless

Methodology



• equivalent to hydrodynamics in spherical symmetry 
(of polytropic gas with 𝛾 = 5/3) 

Methodology



• Is this OK? Test against Bertschinger (1985) solution
– spherical symmetry
– radial only dispersion
– collisionless
– 되네? 가즈아~

Methodology



• Is this OK? Test against N-body halo structure
– spherical symmetry
– isotropic velocity dispersion
– collisionless
– 되네? 가즈아~

Methodology



Summary & Prospect

• SIDM halo
– impact on small-galactic scale structure (~200 cm2/g)
– constraints coming from merging cluster systems (talk by 

Myungkook)

• 21cm dipole (& quadrupole) spectrum  global 21cm 
background  WIMP or millicharged?

• Integrated Sachs-Wolfe effect for 21cm  global 21cm 
background  WIMP or millicharged?




