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銀河磁場
１．磁場の測定
２．銀河系
３．銀河
４．銀河ハロー
５．銀河中心
６．ジェット
７．ループ
８．これからの課題
９．磁場の起源と意味

１．磁場の測定

Cosmological Origin ofCosmological Origin of
GC VGC V--fieldfield

Synchrotron Intensity & PolarizationSynchrotron Intensity & Polarization

1. 1. EquipartitionEquipartition => B strength=> B strength
2. 2. PolPol.. Deg.Deg. =>Ordered B =>Ordered B fracfrac..
3. Faraday RM =>B3. Faraday RM =>B////

4. Correction of RM => B4. Correction of RM => B⊥⊥

=> 3D B vector=> 3D B vector

Ｃｆ：Ｃｆ：ZeemanZeeman effect, Optical Polarizationeffect, Optical Polarization

Galactic plane    Galactic plane    1 kpc    11 kpc    1μμGG
Galactic CenterGalactic Center 10 pc10 pc 1 1 mGmG
Circum NucleusCircum Nucleus 1 pc1 pc 1 1 mGmG
NucleusNucleus 0.1 pc0.1 pc 10 10 mGmG
Circum BHCircum BH 1 AU1 AU 0.1 G0.1 G
Cosmic JetCosmic Jet 11--100 kpc  1100 kpc  1μμ~1mG~1mG
SunSun 101066 km   1Gkm   1G
PulsarPulsar 10 km10 km 10101212 GG

Faraday Rotation
RM

２．銀河系
銀河の磁場

WMAP 
22, 23 
GHz

Pol. Int.
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RM and Bisymmetric B 
(Sofue, Fujimoto 1983)

Bisymmetric B (Sofue, Fujimoto 1983)
Variation of RM

BSS: M81 B, RM(azimuth)
(Krause et al. 1989)

BSS M51 (Beck et al. ) Vertical Magnetic fields in Halos of 
NGC4631 and NGC 891

(Gola & Hummel 1992, Sukumar & Allen 1991)

５．銀河中心の
垂直磁場

The Galactic Center
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lMW-GC B-field/RM (Tsuboi et al 1986) l 1.4 GHz

lVLA

l 1.4 GHz

lVLA

3. Jets, Loops
MHD morphologyの妙

GC vertical dust hellix (B hellix) (morris et al.2005  )

l50 pc

GC vertical molecular hellix
Magnetic tornado (sofue 2007  )

HI helical jet ,(l, b)=(30,0)  (45, -15), 1 kpc long

Cosmic Jets Starburst Jets-NGC 253, NGC 
2903

NGC253
Jets, Loops
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Loop: N2903

4．磁場起源
ダイナモ ｖｓ
宇宙磁場

1. “Frozen-in or not”
Problem

2. Local B reversal
(Random / Turbulent B)

RM / HI, H2, HII, Dust Tangled spiral (MHD simulation) vs
Ordered spiral (observation)

Matsumoto 2005

BSS     &   Ring      BSS     &   Ring      

Cosmological OriginCosmological Origin Unified Unified MagviewMagview ofof
Cosmological OriginCosmological Origin

すべての天体にすべての天体に

回転と磁場（南北）。回転と磁場（南北）。

宇宙に南北は宇宙に南北は??


