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* Giant outflow from starburst galaxies
— Mass flow rate ~10 — 100 Mg/yr
= ~10° Mg gas / L* galaxy
~1078 Mg metal to inter-galactic
space

— Energy output ~10% — 10%3 ergs/s
— Flow speed:

~ 100 km/s for optical filaments

~ 1000 km/s for X-ray emitting gas
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Mid-IR emission from small dust (PAH)

Large-scale dust outflow
/ traced by PAH emission

@ M B2 [NGC 3034) FOCAS (B, V, He )

Subaru Telescope, Malional Astronomical Dtserintory of Aapan Wiarch 24, 2000
CloprightEs 5008 Kaord Asirrcmical Désararc o o, ul sg ressrved

Spitzer 8um:

' Engelbracht et al. 2006
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MSZQ XI\jl:l @E@J% (Yoshlda+ 2011)
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MSZQ Z I\j H— O) J_EEJJ$ (Yoshida+ 2011)
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Subaru Telescope + FOCAS

2013/1/16. 17

0.8 arcsec slit =» Spectral resolution R ~ 1700
PA 138, 150, 179



Polarization
vectors
of Ha

Consistent
with the
Imaging
polarimety
results by

Scarrot
et al. (1991)
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Ha+[NIl] polarized spectrum of M82

PA150 SE 1.35 kpc

Total flux

Total flux

Polarized flux

ﬂ/“ V\/W\/k\//\ﬂ\/\/ vw\f\

6540 6560 6580 6600

6560 6580

Wayriength (A)




Radial velocities of polarized Ha lines

® Total light
@ polarized light -

Systemic
Velocity of M82




Dustflow model (hollow conical outflow)

/
hot plasn}'a outflow

Polarized Ha

dust outflow

Dust grains flow
along the wall
of the cone.

Assumptions

Cone opening angle:
0=40°

Inclination angle:
i=15°

Starburst region size:

300 pc in diameter




Kinematics of the dust outflow of M82
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Detection of high velocity polarized components
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pectrum of the high velocity pol. com
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The rotation axis

of the galaxy Some dust clouds survive in
A Dust cloud the superwind and are accelerated
/ . outward by radiation pressure
| > HVPC

Simple hollow

' cone model
Hot gas Dust grains
superwind follow a
7 / fountain like
/ trajectory

starburst
\ Accelerated outward <— . — .

by radiation pressure

) Line of sight
Entrainment

by superwind

)

Nuclear

starburst u galaxy disk

/
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