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Supernovae and Chemical evolution of the universe

Big Bang only H, He (metal-free)
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Accretion Rate by Cosmological Simulation
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First Stars ®mass range

HAL DB E =150
Final MassldFapsDFAAELY

HRABRRIAER CTEEEE

Fan a7 B Z[dno mass accretion

model &IFEIXRIL J Pop 11, no Feedback
Pop [11.2 Y-1

Pop Il with Feedback

massive stars

(super-
BRERE| ENERER MCVMS star | massive

(SN 1I/Ib/Ic) (EatakriEs)| EHEHIE star)

8 100140 300 1000 10°
ENEE(M.) > Core-Collapse Very-Massive Star



Accretion ICKAE =ENEFHEDEIE

B8 >

Cosmological SimulationH\ 5 fF b4 f=Accretion Rate- - -high rate

1. No feedback (or delayed)
M>300M o | & CE B AT REMEA R E L

)

I"-“I

(IMBHD#EELTE

2. Feedbackh'dpd &
80 ~ 320 Mg<LY? (C-CEPISND TR F L)
(DAT7EIBLGEFELTHE - - BEOTREHICEE?)

3. Poplll.2

Ordinary Massive Star (M<60Mg)

(> ER A

/NO—QDEMP star TTED#ZR . ICMAE)

FEDDITH--

B TTHE

BH®Dmerger tree passEDHE - EHFEDBHE




[X/Fe]

Pair-instability SN vs. EMP stars

EMP stars (-4.2<[Fe/H]<-3.5)

| | | | | | | | | | | | | | | | | | | | | | | | | |
.  C O Ne Mg Si S Ar Ca Ti C Fe Ni Zn
1 [ PISN model (270M, E5;=80) N
- M(Fe)=10M,,
ST S ST of o
o[t ¢ AL VAT 'S AN S
] il A N A U S ;; _____ |
| ' “ :
B T\N F Al P C K Sc V Mn Co Cu Ga |
| | | | | | | | | | | | | | | | | | | | | | | | | |
5 10 15 20 25 30

Umeda & Nomoto 02



100-130 Ms: Pulsational Instability

K, abs mag
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(IMBH, ~102 — 103 M)
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If very-massive stars exists.....

o = @

they may be the origin of IMBH !!
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