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The Formation of Protostars

Masahiro MACHIDA

Department of Earth and Planetary Sciences,
Faculty of Sciences, Kyushu University, 6-10-1
Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan

Abstract: Stars are born in the molecular cloud core.
Recently, we can directly calculate the protostar for-
mation from the prestellar core stage. The star forma-
tion process unveiled by the current simulation is
considerably different from the previous one. Before
the protostar formation, an intermediate object that is
called the first core appears in the collapsing cloud.
The first core drives the protostellar outflow that
transfers the excess angular momentum outward. In
addition, the ionization rate becomes very low inside
the first core, and the magnetic field dissipates by the
Ohmic dissipation. Both the angular momentum
transfer and magnetic dissipation promote further gas
contraction and make the protostar formation possi-
ble. Around the protostar, another high-velocity flow
that is called a jet appears just after the protostar for-
mation. On the other hand, the first core directly
evolves into the protoplanetary disk after the protostar
formation. In this paper, we report recent results of
the star formation investigated by the numerical simu-
lation.
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