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® D Resistive MHD Nested Grid

@ Crid size: 64 x 64 x 32 Lo L e
(z=0 mirror symmetry) At same .epoch but different spatfal scale
@ Grid level: L,,,=31 (L: Grid Level)
@ Total grid number: 64 x 64 x 32 x 31
®Scalerange  L=10% AU - 0.01R,
n=10* cm=3 - 1022 cm™3

> : ~10

> 1 ~20 Example of Nested Grid

>L=31 70 x 70 x 35 (64*2130)
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Initial Condition

O Critical Bonner-Ebert Sphere
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4.6x104 AU r

14 Msun

(Resistive MHD eq.)

o
P ¥ - (pv)=0, » .
ot 1 radiative hydro calculation
dv 1 | | ka 2002
pa—1+p(ﬂ'?)'u =—?P—tB « (V x B)—pV. (Masunaga & Inutsuka 2002)
d 5B 4n > Resistivity (n):
=V x (v x B)+nV?B, n=n(p 1
or (Nakano et al. 2002, Machida et al. 2006)

V2o =4nGp.



Result 1:
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Result 2:

: L _ _ Model for ;
»This animation start after the first core is formed at n~10%° cm-3 (o, ®)=1, 0.003
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Result 3: Ohmic Dissipation
Grid level L =14 (Side on view)

114 AU
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Evolution of tr
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Gas Temperature

' (b)Magnetic flux to critical mass ratio :

Magnetic flux against the central density
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Result 4:

. L _ Model for
»This animation start before the protostar is formed at n~10° cm-3 (o, ®)=1, 0.3

Grid level L =21 (Side on view
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Vertical/Radial ~ const
Vertical/Radial ~ increase
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Collimation

¢ ( ) Dominant Mechanism
( ) ..........................................................................................
Lorenz  Centrifugal Thermal Pressure (inflow) - Eirst core. Outflow

...........................................................................................

( ) ...........................................................................................

Centrifugal  Thermal Pressure >> Lorentz (inflow)

Strong B

Wide Opening Angle Narrow Opening Angle Tomisaka (2002)

4
> ( ) outflow=s)wide, jet=spnarrow

First core Protostar
B, B, B¢ B, >>B, B<|>
( )
utflow
et




Driver Speed collimation | Mechanism | Configuration of B
. Slow Magneto-
Outflow First core 5kmis 50 kmis) centrifugal Hourglass
Second core High Magnetic .
Jet (protostar) (50 krl?rf/s) 500 pressure Straight
> 1 Kepler Speed( )
v' First core: ~0.01 Mg,,, 1 AU, Protostar: ~0.01 My,,, ~1 Ry,
> 1 Msun 10 (Vkepler Ml/z)
v’ Outflow: ~5 km/s (0.01 Msun)  ~50 km/s (1 Mg,,) ﬁ
Bow shock
v Jet: ~50 km/s (0.01 Msun)  ~500 km/s (1 M,,,)
> jet entrainment T
flow Outiow
> .
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	星形成過程でのジェットとアウトフローの駆動メカニズム

