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銀河磁場の測定
Synchrotron Radio Intensity/Polarization

1.Intensity (equipa)=> Btot

l d /2. Pol. degree => Bran/Btot

3 F d RM ll l B3. Faraday RM  => parallel B//

4 F d ti > B⊥4. Faraday correction=> perp. B⊥

> 3D B Vector=> 3D B Vector
(+ Zeeman effect, Optical Polarization)



Magnetic Topologyg p gy

BSS=BiSymmetric SpiralBSS BiSymmetric Spiral

Ring iRing=Ring

ASS=AxiSymmetric Spiral

V=Vertical



Magnetic View of the Galaｘｙ



11 銀河系銀河系11．．銀河系銀河系
BSSBSS



11 R di I tR di I t BB1.1. Radio Int. =>Radio Int. =>BB
2.2. RMRM--Long. Dia.Long. Dia.gg
33 RMRM--sky Mappingsky Mapping3.3. RMRM sky Mappingsky Mapping
44 BB sky Mappingsky Mapping4.4. BB--sky Mappingsky Mapping



Equipartition: P(mag)=P(CR)Equipartition: P(mag)=P(CR)

B=~3 μGB 3 μG



RM SkyRM Sky
(Taylor 
2009)2009)



Milky Way : RM+Pulsar distributiony y
Bisymmetric B field (Han 2000)



∫∫ Ne(HI+CO) BNe(HI+CO) B//// dsds ||(l b)(l b)== RM skyRM sky∫ ∫ Ne(HI+CO)  BNe(HI+CO)  B//// dsds ||(l, b)(l, b)   RM skyRM sky

Ⓧ ＝

(=> Ozawa’s talk)(=> Ozawa’s talk)



22 系外銀河系外銀河22．．系外銀河系外銀河
BSS, ASS, BSS, ASS, Ring,VRing,V



11 Int =>Int =>BB1.1. Int. >Int. >BB
22 RM (PA)RM (PA)2.2. RM (PA)RM (PA)--

A i th/L DiA i th/L DiAzimuth/Long Dia.Azimuth/Long Dia.
3.3. RMRM--MappingMapping
4.4. BB--vector Mappingvector Mappingpp gpp g



RM obs.









33 銀河中心銀河中心3.3.銀河中心銀河中心
垂直磁場垂直磁場垂直磁場垂直磁場



The Galactic Centere Ga act c Ce te
Vertical B 
NRO 10GHz Sofue et al. 1980’

(Tsuboi et al. 1980’s Sofue et al. 1980’) (Yuzef-Zadeh, Morris 1980’s)





44 磁場の起源磁場の起源44．．磁場の起源磁場の起源
宇宙磁場宇宙磁場, , ダイナモダイナモ, MRI, MRI





MHD MRI Amplification: Matsumoto 2005p



宇宙磁場起源宇宙磁場起源ダイナモ起源ダイナモ起源

div B = 0div B = 0div B = 0 div B = 0 



宇宙磁場起源宇宙磁場起源宇宙磁場起源宇宙磁場起源



BB 1 G1 GBBcoscos=1 nG=1 nG
BBgalgal=(=(RRgalgal//RRcoscos))--22~1μG~1μG
BBGCGC=(=(RRGCGC//RRcoscos))--22~1mG ~1mG (( ))



BSS     BSS     BSS     BSS     



Ring      Ring      Ring      Ring      



Ring Field by “RRA”Ring Field by “RRA”
“ R i l R i A lifi i ”“ R i l R i A lifi i ”

New Mecha!

“=Rotational Reconnection Amplification”“=Rotational Reconnection Amplification”
mega

B0B0

Ω B

B=B0 Ωt/2π=B0 t/PB=B0 Ωt/2π=B0 t/P



V, ASS



BSS, Ring , ASS, VBSS, Ring , ASS, VBSS, Ring , ASS, VBSS, Ring , ASS, V



5.MHD5.MHD シミュレーションシミュレーション5.MHD 5.MHD シミュレ ションシミュレ ション

(=>Machida’s talk)(=>Machida s talk)



BB

MHD Simulation
Sofue, Machida, Kudoh 2010BBSofue, Machida, Kudoh 2010

BB22



MHD Simulation （Sofue, Machida, Kudoh 2010)



MHD Simulation （Sofue, Machida, Kudoh 2010)

ASS Axy-symmetric Spiral 
= G-Plane Reversal= G-Plane Reversal



Uniform cosmic B Uniform cosmic B 
=> Composite Galactic B=> Composite Galactic B
=BSS + ASS + Ring + V fields=BSS + ASS + Ring + V fieldsgg



BB 1 G1 GBBcoscos=1 nG=1 nG
BBgalgal=(=(RRgalgal//RRcoscos))--22~1μG~1μG
BBGCGC=(=(RRGCGC//RRcoscos))--22~1mG ~1mG (( ))



Proposed SKA Observations: Proposed SKA Observations: pp
Galaxies RM MappingGalaxies RM MappingGalaxies RM MappingGalaxies RM Mapping




