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Sink Treatment

0 We need sink cells or sink particles to calculate the evolution of the
circumstellar disk for a long duration

O but, ignores the internal structure

Calculation Without Sink (Tis study)
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Motivation
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Initial Setting

O Spherically Hydrostatic Core
(Bonnor-Ebert Sphere)

i

O Parameters: 3,

O M5 IEZEEICANZL

»Cloud Rotation B,ZE,, /E

B, =107

rot grav!

Q, =10 [s!] at n=10% cm™®

s [ O Initial Values

» Central density:n=10% cm-3

aof
As theinitial state, =T *°
we mimicked results g
of the cosmological -
simulations

» Temperature: T=10~ 230K

7 Posit

=20

»B.E. Radius: 1.3 pc

40T

Bromm et al. 2002 ;;n 20 0 20 4:32 >Mass - M

¥ Position [pc] cloud

=103 Msun
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Numerical Method 9

—+V-e(pv) =0
Y (pv) =0,
Grid size: 256 x 256 x 32 Ov
> Grid level: 1,.,=21 (1: Grid Level) Por T plo- Vo =-VP —pV¢
» Total grid number: 256 x 256 x 32 x 21
. ) " 2
» Grid generation: Jeans Condition V¢ = 4nGp,

P:P(p) <«—— One-zone calc.

1=23: Loy = 9 AU, AX,; ~ 0.4 Ry,

Schematic view of Nested Grid




Protostellar Model

C0To model protostellar evolution (mass and radius) & To suppress further contraction of the

protostar

ClEos is artificially changed in high-density region (Tomisaka 2002)

10000

T[K]

.E-,1-:-“-1'5’f'q~l II ”

One zone calculation

1[::‘5 1|:r'3‘J -
Omukai et al 2000,2005

3D calculation without rotation

Protostellar mass and radius relation
(Omukai & Palla) is well reproduced!
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Result
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MMass [M_L=sunt]

All Stellar Mass
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Summary
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Discussion

1. First core
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