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St ream | ng Ve I OCity (SV) . Baryon-Dark Matter relative velocity field
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(1) Dark Matter (DM) density i (2) Baryon-DM relative velocity P Rwis value:
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The higher the local density, The higher the relative velocity,
the earlier the structure formation. the later the structure formation.
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Intro

SVDERSZEE:

#1 &

(1) Small-scale phenomena
® Abundance of DM halo

® Baryon fraction

® Subsequent star formation
® Stellar/galactic feedback

(2) Large-scale phenomena

® Cosmic reionization

® 21-cm intensity distribution
® B-mode polarization of CMB
® Missing satellite problem
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Gas fraction in star-forming halos at z = 40 (Visbal et al. 2012)
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Questions:
® Critical halo mass: M_,;,(z) 2 M_(z, v,)
® Initial Mass Function: dN(z, v, )/dM
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Cosmological Simulations with SV

Cosmological initial conditions : MUSIC (Hahn & Abel 2011)
Wz =499 L,, =10 [comoving Mpc/h], Cosmological params (Planck Collaboration et al. 2014)

B Hierarchical zoom-in = my .4, = 16.4 [M;] (dark matter), mgpy, = 3.0 [M] (baryon)

Cosmological simulations : N-body / SPH code GADGET (Springel 2005) suitably modified for fist star formation (e.g., Hirano et al. 2018)

B Gravity, hydrodynamics, primordial chemistry (reaction, cooling, and heating)
W Particle splitting technique to follow the cloud collapse with Lj.,,/Lysym. > 15 until ny, = 106 [cm3]
2 Mypody,min = 0-14 [M] (dark matter), Mgpy min = 0.026 [M] (baryon)
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10 cMpc (~0.5 Mpc @z=29)
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Results

Critical Halo Mass: \V 20

Fitting function
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Results

Enamical and thermal properties of gas clouds
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Results

Long-term evolution of massive, filamentary clouds

Core ... dense regions (SPH particles) where n > n,, = 10 [cm-3]

ths=0[10%y]  + ths = 0 [10% yr]
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Results

CO re M aSss Fu N Ct|O N Core ... dense regions where n > 10° [cm3]
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SMBH seed candidate

Results @

References
Toyouchi et al. (2023)
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Discussion
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Future works

From CMF to IMF: Binary / Cluster

SERTLADIEERRGEERS (“277), X
DEE7 % (Core Mass I;‘.fk:;s ; CMF)
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Future works

Formation crlterlon of SMBH seed
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