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Galactic Hyper Metal-Poor Stars

Observed elemental abundances
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CONCORDANCE A+CoLD DARK MATTER MODEL

Energy content

74% Dark Energy

4% Atoms

Gaussian random field (inflation)
=> We need only a power spectrum
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of filaments

Host dark halos:
M ~ 10° Msun
Tvir ~ 1000 K

Strongly clustered,
large bias
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Core Fragmentation

Thermal instability can trigger
fragmentation of a gas cloud.

Cooling —
— condensation

— rapid chemical reaction
1 — more coolants

‘ A smgle star ?

‘ & a Cluster of small stars ?




Chemo-thermal instability:

Numerical results

growth parameter

tit/ta becomes larger than 1,
but always below 2.

Perturbation growth and

on a similar time scale.

Although the thermal instability
occurs, the cloud does not
fragment to multiple objects

- Collapse is just accelerated.




EE SIS

shock position
15 —

I

(C) fully molecular part

infall velocity [km/sec]
rotation support

-4 -3 -2 -1 0 1 2
log [enclosed gas mass]




[RInEDTEE

atomic core fully molecular
< =

<

1.0000 ¢

0.1000

0.0100

species fraction

0.0010

00001 . % .
4 3 2 -1 0 1 2
log [enclosed gas mass]




ADLRAT HHR

ELETETIL

R EICEAD TR
NEDEVNVNZEZEWNWT
B BEIAALTULL

RKEINDHADED &
H D ERIBEDUHED

Bt

BRI RE & U TR LY




[Rin 2 &ML

—

Qo

(]
I

protostellar radius [Rg ]
o

1

0.1

WA 2B G N

e dM/dt

=0.0

TSR A

Kepg S Mz

1-0.1 Msun/yr

AMS
0-100 Msun

= (
1.0 10.0 100.0
protostellar mass [Mg]

NY, Omukai, Hernquist, Abel 2006




Log {Stellar Radius R (Rsun)}

-0.5

main sequence line

L

10

100

Stellar Mass M (Msun)

1000




=)

1. The first object to form is a tiny protostar
with a mass of just 0.01 Msun.
2. The star seed grows quickly to Mzams ~ 100 Msun
3. Primordial stars after reionization
- Parent gas cloud mass, accretion rate both
substantially smaller than the first stars
=> M < 40 Msun
4. An interesting scenario for the origin of

Galactic hyper-metal poor star, i.e. hypernovae.




