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» Gadget-3 : TreePM for gravity solver and SPH for o -
Hydrodynamics (Sprir}gel 2005) » Composite GSMF (Choi & Nagamine 2012) Procedure
> H, He, and métal coohng, and tabulated UVB » Compose from three different resolution and volume > Stellar content and star formation history of the galaxies from simulations
heating (Chm & Nagamine 2909) simulations » Population synthesis — Bruzual & Charlot 2007
> Sub-re.solutlon I.nodel of, multlphase ISM, Star » Can overcome resolution limit and sampling limit > Dust extinction - Calzetti (1997)
formation (Choi & Nagamine 2010), SNe » Very steep low mass end of GSMF a < -2. And the slope gets > Apply HST filter function

feedback, phenomenological model for galactic steeper as higher re-shift.
winds (Cho1 & Nagamine 2011).

» Cosmology: 5t year WMAP best-fit values ggsultl EJ gaélijflz al}; 2012) . |
(Komatsu et al 2011) imulate shows very steep low-mass en

»a < -2 and decreases with redshift increases
»Good agreement at massive part and marginal agreement at low-mass end.

Constrained Realization
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In o Eir to stuhy hlg _Zl &¢ axyhlp hetal lw © e random fields : construct random realizations which obey any
to implement high-resolution (high-z galaxies are number of imposed constraints (Hoffman & Ribak 91)

Y Ao 1 0 g a I aXI eS small) and large-volume (high-z galaxies are rare; > Add three level zoom-in

only in over-dense regions) simulations. » Design to build z~6 QSO site (1 in 2Gpc’ comoving volume) §| Steep low-mass end

in 20Mpc? simulation domain » LF integration is diverge : need a galaxy
> Achieve 4.7x10°> M, , DM particle and 1x10° M gas low-mass cut (10'M,,)

particle resolution for » Reionization is done mostly by low-mass
galaxies
» Rapid galaxy stellar mass increase during

Prevalence of gas rich disks Disk at z~10 this epoch : It is also support by sSFR for

a given redshift — high redshift galaxies
shows higher sSFR.

Gas rich disks at z~10

» Could result in rapid galaxy evolution

» Contrary to Morphology-Density
relationship : All galaxies, > 109 Mo in
the simulation show disk morphology.

Redshift: 10.236

Observational support

» Recent high-z UV LF support steep mass-
end slope (0~-2)

» Number density of z~10 galaxy in
extended survey fields (HUDFQ09, ERS,
and CANDELS) 1s too low (Oesch et al.

Zoom-in views of one of the selected massive disk in the left figure. Gas 2011)
component clearly shows disk shape with clear bar and spiral feature. Stellar > found 1 objects vs estimated 6 objects
component shows rather spherical shape. (Romano-Diaz et al 2011) (empirical estimation from lower
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