


Importance of B-field in the ISM



Interplay of Cooling & B-field

Radiative cooling leads structure formation toward SF



Far-infrared polarimetric imager (B-BOP)

B-BOP can observe B-field direction from low-N, of Av ~0.5 mag..

Resolution ~ 97-32"
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Turbulence vs. B-field in Molecular Cloud



B-field Orientation and Strength

Severe conflict between theory and observation (~10pc scale)

Theory shows that if B-field is weaker than turbulence, we should observe
random B-field (no polarized emissions)



Prediction by Inoue & Inutsuka (2012)

Turbulence can be highly anisotropic and there is no conflict between
theory/observation

Our prediction can be proven by B-BOP thanks to the high sensitivity.



Dense Filaments in Molecular Clouds

Molecular filaments (>1 pc length, 0.1 pc width) are shown to be the
site of stellar core formation.

SF condition : Aipe> Agic Tor GI (Andre+10)

Even massive stars are suggested to be formed via filaments(Peretto+13, Fukui+14,
Shimajiri+19)



How Filaments are Formed?

Many theoretical scenarios have been proposed

v" Gravitational insta. of molecular sheet (e.g., Nagai+98)

v Turbulent sheet-sheet collision (e.g., Padoan 00)
v" MHD shock compression (Inoue & Fukui 13; Vaidya+13)



Filament B-field Structure and Observation

Tomisaka (2015) method

Observed B-field angle to the filament depends on density structure of the filament



Summary

SPICA B-BOP can reveal B-fields structures in molecular clouds that
enable us to understand physical character of turbulence and origin of
star-forming filaments in molecular clouds.

For the filaments, due to their narrow widths of 0.1 pc, we cannot
expect increase of target number comparing with Herschel.

However, we can exceed Herschel, if we combine data from SPICA and
grand-based telescopes such as LMT.

We can get more precise physical conditions of molecular cloud cores
by B-BOP via “hourglass structure” of B-fields.



