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Strength of the barrier
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> Infall motion (e.g, Sollins et al. 05, Beltran et al. 06)

o FrEfR/ B SR profile = infall motion »
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» core SED fitting (e.g., Osorio et al. 99, Kumar & Grave 08) s sw s s arw ans

RIEAEIRIEODSED (BA) + a7 A DRI EETE (Eil
= [&75 2 (model parameter)

AB'00 354600
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R R4 simulation
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A “target”
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“Protostar”,
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Our Approach
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Why large R. with high M?
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Figer ‘05: Arches cluster )
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Toward ALMA
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Massive Turbulent Core : Fragmentation?

Turbulent massive core CAA (2

KEEROKRKEERBRAELH?

Dobbs, Bonnell & Clarke '05
* 3-D SPH simulation

* barotropic E.O.S

* sink particle

Supersonic turbulence
— shock dissipation T/ %
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3-D RHD simulation
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Krumholz, Klein & McKee, ‘07

3-D RHD + sink particle (meshi%)
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Not barotropic approx.
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TABLE 2
STATIETICS OF STaRs FORMED
Run Non Nﬁmm’] Nmﬂrgﬂ A EM{]} Mnt.hm [M{;_‘I} fmmgn
1004 A [ 1] 4 064 0.04
1006 4 T k| 84 01 012
2004 4 & 2 LK 0.4 0.0&
100I5 T 23 (] T 1.6 0.1

NoTe. Cal. [2}: Number of stars poesant at 20 kyr, Col. [} Total
numher of ytary formed ovar the 20 kyrevelution, including thows that have
merged. Col. (4): Number of significsnt mergar events. Odl. (B Mace of

primary star to 20 {Hé?ﬁtﬂmauf}dlatmhuttharmmury
o %'E P et T Thompan ! TG 2 at 20 kyr. Cd (7} Primucy’s muee acquired by mergens
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BRI OIZHELEZE : 108 stars/pe® (Bonnell et al. *98)

Galactic Densest Cluster : W3 IRASS (embedded)
NIR image in W3 region
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Megeath et al. '05; imaging by HST

10° stars/pc?

HANHDHELH>ER VB E THRNC ? (Stahler et al. 00)




Evolution track in H-R diagram

""""""" : 10'3M@/yr }

25 7 3.5 K 55
lOg Teff (K)

KEBFEETREERIDKY LEHZEY . KEETERIICES




Opacity decrease

Density profile
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Difference of outer boundary

Shock boundary condition

Shock

Supersonic flow

Accretion flow structure 1s solved,
and connected with the protostar
by the shock jump condition

High influx of entropy

Photospheric boundary condition

Supersonic flow

photosphere

Accretion
disk

Gas softly accretes to the protostar
through the disk. Flow structure is not
solved, but ordinary photospheric
boundary 1s adopted.

Low imflux of entropy



Effect of different boundaries
M=10-3M_ /yr

Inner structure
[Shock boundary]

stellar mass : log M. (M.,)

100

10

[Photo boundary]

[ :rad.

Early evolution (< 10My,) 1s different, but similar at M>10M;

- maximum stellar radius of ~100 R
- arrival to the ZAMS at ~ 30 M,



D-burning with photo b.d.

Mass-radius relation

100 F _ '
M=10-3M_./yr
i _— .
Y Switching-off D-burning!
14
o 10
o
0.1 | 1 | -”””10 | 100

stellar mass : log M. (M.,)

D-burning as well as propagation of the luminosity wave
contribute to swelling of the protostar.
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