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first galaxy (>~108 Me)
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Pop lll stars: high-resolution simulation

. Cosmological hydrodynamic simulation

log [Density / cm #|
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recollapse (CCSN) external enrichment (PISN)
Metal enrichment of minihaloes by nearby Pop Il SNe
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B 258 (Gadget-3, Springel+01, Springel 2005)
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Model

. Zoom-in Initial simulation

MUSIC code (Hahn & Abel 2011)  * M8run (fiducial)
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mass-resolution:

softening : €~ 90 cpc
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Metal enrichment

z=16 z=14 z=10
2
0
= .
2
5
. 4y
metallicity >
-5
-8
G
BE e




Pop lll - Pop Il transition

. Metallicity PDF in zoom-in region
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Pop lll - Pop Il transition

cumulative stellar mass (zoom-in region)
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Floating time
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Lyman-Werner feedback

cumulative stellar mass

(zoom-in region) gas fraction in main-progenitor
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Impact ot Pop lll IMF
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. SN energy per unit stellar mass
M) o< M~
Esnce = 107" erg (10-40 M)

NCC . NPI — 085 . 002 ESN,PI — 1053 erg (140-260 M@)
CCE® (Heger & Woosley 02)

[ Aﬂjj dM Esno(M)
Mmax
[opme= dM (M)

€SN =

NCC . NPI — 006 . 024
Pl{E&s eqn = 8.9 X 10% erg/M, (Salpeter)

M esy = 9.6 X 10¥ erg/M,  (Flat)
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Impact of Pop lll IMF

cumulative stellar mass

baryon fraction (main-progenitor)
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. Pop lll - Pop Il transition: z ~ 12-15 (Salpeter IMF)
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