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Studies on the formation of first stars by radiation hydrodynamical simulations
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We perform radiation hydrodynamics numerical simulations to study the birth of
the first stars. We find the mass of the stars found in our simulations are in the range of 1Msun < M <
300 Msun, peaking at several x 10 Msun. We also find some fraction of the low mass stars are ejected to
the outer envelope of the host minihalos. As a result, they remain less massive since they do not accrete
the ambient ?as efficiently. In addition, if low mass stars with M < 0.8Msun are born, which could
survive until today, we find that the previously reported obsevations already put a constraint on the
theory that the number of survived low mass stars per minihalo has to be less than 0(1).




100

A)
100

(Susa+2014)

Time=2180 yrs

20
2000AU
Time=8180 yrs
N
59
3 (Susa+2014)
RSPH(Susa 2006, PASJ, 58, 0.5 300

445)




20

Number of stars
=

B)

exclude

©)

r |
m

|Og (Mstar/Msun)
1000
1000
10
19 20 10
merginal

1

140

1

10

1000/cc 10-10"%6

10%/cc

Tomoaki Ishiyama, Kae Sudo, Shingo Yokoi,
Kenji Hasegawa, Nozomu Tominaga, Hajime
Susa, “ Where are the low mass Pop 111
stars ?” The Astrophysical Journal, in
press (2016)

Hajime Susa, Kentaro Doi, Kazuyuki
Omukai, “ Dissipation of Magnetic Fields
in Star-forming Clouds with Different
Metallicities” , The Astrophysical
Journal, Vol 801, article id. 13 (2015)

Hajime Susa, Kenji Hasegawa, Nozomu
Tominaga, “ The Mass Spectrum of the First
Stars” The Astrophysical Journal, Vol 792,
article id. 32 (2014)

Yuki Shiromoto, Hajime Susa, Takashi
Hosokawa, “ Generation of Magnetic Field
on the Accretion Disk around a
Proto-first-star” The  Astrophysical
Journal, Vol 782, article id. 108 (2014)

Hajime Susa “ The mass of the first
stars” , The Astrophysical Journal, Vol
773, article id. 185 (2013)

, 2015 9 9 11

Hajime Susa, “ The effects of magnetic
dissipation on the star formation in low
metallicity environments” , First Stars,
Galaxies, and Black Holes: Now and then

, 2015 6 16



19

Hajime Susa, “ The IMF of the First Stars” ,

THE PHYSICS OF FIRST STAR & GALAXY

FORMATION , 2014
6 10 12

Hajime Susa, “ On the IMF of first stars” ,

Origin of Matter and Evolution of Galaxies

(OMEG12), , 2013
11 18 21

, 2013 9 10 12

, 2013 9 10 12

@
SUSA, Hajime

00323262

®
HASEGAWA, Kenji

20536627

TOMINAGA Nozomu

00550279



