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Towards understanding the role of magnetic field in star formation and
circumstellar region of evolved star

Shinnaga, Hiroko
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Magnetic field is critical in star formation processes and the evolved star
phase. To understand the details of the role of magnetic field, (1) we investigated a star-forming
region as an example of an isolated dense core forming a protostar. Using millimeter/submillimeter
bands polarimetry, we detected the magnetic field being twisted during gravitational collapse,
indicating that the magnetic field plays a pivotal role in the process. (2) In an evolved phase of
a massive star (25Msun) just before a supernova explosion, we successfully detected intense magnetic

field, 100G and above, in the inner-circumstellar region (<80 R*) using Zeeman splitting method
where SiO molecules are abundant. The result revolutionized our understanding of a massive evolved
star that is magnetically active, strongly affecting the circumstellar environment. That resulted
in environment Si0O transitions that are usually thermally excited, i.e., in v=0 state, showing maser
action with high polarization.
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