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FOREVER22 simulation project

(FORmation and EVolution of galaxies in Extremerly overdense
Reglons motlvated by SSA22) (Yajima et al. 2020 submitted)
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Forever 22 simulation run

Resolution

Volume

time

PCR run (x10)

L =20 cMpc/h
Mgas = 3X10° Mg,
IVlhalo ~ 101 I\/Isun
Zond = 2

BPCG run (x10)
L ~ 6 cMpc/h

My = 4X1 0° My,
I\/Ihalo ~ 10" |\/lsun

Zeng = 4

FIRST run (x2)
L ~2 cMpc/h

Mgas = 5000 Mgy,
I\/Ihalo ~ 10" |\/lsun
Zeng = 9
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FHBT A

Cosmological SPH simulation with Gadget-3 (Springel 2005)
+ (Johnson+2013) + Eagle models (Schaye+2015)

+ Our original models (Yajima+ 2020)

Basic equations
dp

pr A Dark matter
dv VP Star formation
i, Ve + Feedback
P
du  Po A(p, T) Black holes
A AP Chemistry

P=(y—1)pu
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Photon conservation model (not RT)
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(Johnson et al. 2013)

BHHDT 4 — Ky s
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Optically thin within a radius of tau<1
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Stochastic thermal feedback
(Dalla Vecchia & Schaye 2012)
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Protocluster formation

Gas structure
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log SFR/Mo/yr
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Inflow/Outflow to protoclusters

(Harada, Yajima, et al. in prep.)

E— RYIrI Tumlinson+17
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- z=3
b2 ] R
Y10t 107 10° R -
r (|V|pC) ost of outtflow gas return into

the galaxy as fountain flow
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Toy model

Supernova feedback

ESN ) tcool *

Rcool

Fgn ~

Momentum per 1 SN (Thornton+98)
n 217 [ 7 —0.14
5 —1 H
Pisx = 3 x 10° M, km s ( 3)

1 cm™ Z—@
)

Fony = Pigy X 1072 yr_l <

SFR
M@ yf_l
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Toy model

Gravitation force

o OME i
grav. — R2

Vir

Condition for galactic outflow (Fgy > Fya))
_ Mhalo 43 1+ 2 7 f as
SFR > 25 M, yr! — :
- e <1012M@) 4 0.1

N A
. (1 cm—3) (Z_@>
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Outflow rate
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Black hole mass v.s. stellar mass
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Massive disk formation?
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Simulation results
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(Yajima, Abe, Umemura in prep.)
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