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Initial Physical Condition of Star Formation: Three Dimensional Magnetic Field
Structure
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Magnetic fields are believed to play an important role in controlling the
stability and evolution of molecular cloud cores leading to the formation of stars. We measured the
magnetic field geometry across cores on the basis of the polarization of stars located background to the
cores in the near-infrared wavelengths. The cores in rho Ophiuchi cloud and Pipe nebula as well as Bok
globules were mapped using the SIRPOL polarimeter on the IRSF 1.4m telescope in South Africa.

In the rho Ophiuchi cloud, we found gradual differences in magnetic field direction over the surface of
six sub-regions (cores), which make a large distorted field geometry covering the cloud. The cluster
formation process taking place in this region may be the origin of the field distortion. In the Pipe
nebula region and Bok globules, we found 3 out of 20 cores with axisymmetrically curved
(hourglass-shaped) magnetic fields, suggesting the distortion of frozen-in magnetic field under the
influence of gravity.
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