Numerical simulation of filamentary
molecular cloud In magnetic field
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Introaduction

Many molecular clouds show
flamentary structures. Interstellar,
magnetic field are perpendicular
to the filamentary axis.
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However, the stablility of these
clouds are not well known.

We study the nonlinear stabillities
of the clouds by MHD numerical
simulation. direction of magnetic field
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Schematic picture of the filamentary molecular cloud
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The initial filamentary cloud is
dynamically equilibrium

(Stodolkiewicz 1963, Ostriker 1964)8

Magnetic fields are uniform and

perpendicular to the filamentary
axis.

Input rondom noise.

ldeal MHD, self-gravity, isothermal.

Initial setup

lme = 0.00




Results
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(Fourier component)

Comparison to linear analysis (Hanawa)
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solid lines: numerical simulations
dashed lines: linear analysis
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Results : Nonlinear evolution

runaway collapse
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strong magnetic field
A ———————————————

initial plasma B on the axis.

B =0.36 B = 0.49

no runaway collapse

runaway collapse



Theoretical estimation
B, = 20V GX(0)

INn the case of filaments,
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runaway collapse near critical
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- Magnetic fields do not stabi
iInstability of filamentary mo

Ize the self-gravitational
ecular clouds.

- When the magnetic field is not strong, the core
shows runaway collapse. When the magnetic field is
strong enough, the starless core is formed.

- Near the critical magnetic field, t

d

ong the fi
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