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On the Origin and Evolution of the
Angular Momentum of Star Forming
Cores in Filamentary Molecular Clouds
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Abstract: The angular momentum of a molecular
cloud core plays a key role in star formation. However,
the origin of the core rotation and its time evolution
are not well understood. Recent observations reveal
that molecular clouds exhibit a ubiquity of filamentary
structures and that star forming cores are associated
with the densest filaments. We show that the subsonic
(or transonic) Kolmogorov turbulent velocity field
model can reproduce the observed property of the
angular momentum of cores. We also analyze the
results of filament formation simulations and show
that the the line mass and velocity power spectrum
along the filaments follow Kolmogorov turbulence.
Finally, we perform the three-dimensional simulations
to investigate the time evolution of angular momen-
tum of molecular cloud core formed through filament
fragmentation process. As a result, we find that the an-
gular momenta of cores change only by 30% in their
formation process. we also find that most of the cores
rotate perpendicular to the filament axis. In addition,
we analyze the internal angular momentum structure
of cores. Although the cores gain various angular
momentum from the initial turbulent velocity fluctua-
tions in the filament, the angular momentum profile
in a core converges to the self-similar solution.
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