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1.1. Observations:Observations:1.1. Observations:Observations:
S, A, R, V fields in spiral galaxiesS, A, R, V fields in spiral galaxies



Milk WaMilk WaMilky WayMilky Way : RM : RM 
distribution and distribution and 

Bisymmetric B field Bisymmetric B field 
((Sofue, Fujimoto 1983)Sofue, Fujimoto 1983)



Milky Way : RM distribution and Bisymmetric B Milky Way : RM distribution and Bisymmetric B 
fi ld (fi ld (field (field (Sofue, Fujimoto 1983)Sofue, Fujimoto 1983)



Milky Way : RM+Pulsar distributionMilky Way : RM+Pulsar distribution
Bisymmetric B field (Bisymmetric B field (Han 2000)Han 2000)



S, A, R, V fields in spiral galaxiesS, A, R, V fields in spiral galaxiesS, A, R, V fields in spiral galaxiesS, A, R, V fields in spiral galaxies
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Galaxies: Polarization Angle, RM Galaxies: Polarization Angle, RM 
VariationsVariations
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Galactic Shells, Loops, Jets, HelixGalactic Shells, Loops, Jets, Helixp Jp J
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HI shells, wormsHI shells, worms
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3. PRIMO3. PRIMO
MHD SimulationMHD SimulationMHD SimulationMHD Simulation
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Bisymmetric B configuration by local theoryBisymmetric B configuration by local theoryy g y yy g y y
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G D n it M n ti Pr rG D n it M n ti Pr rGas Density  vs  Magnetic PressureGas Density  vs  Magnetic Pressure
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Higher accretion, Stronger braking, Higher accretion, Stronger braking, 
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Stronger Vertical B => Stronger  BφStronger Vertical B => Stronger  Bφg g φg g φ
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5. FUTURE5. FUTURE

(1)(1) PRIMO: analysis of  SimulationPRIMO: analysis of  Simulation

(2)(2) Comparison with ObservationsComparison with Observations

(3)(3) GMHD = SelfGMHD = Self Gravitating MHDGravitating MHD(3)(3) GMHD = SelfGMHD = Self--Gravitating MHDGravitating MHD
Galaxy FormationGalaxy Formationyy
Massive BHMassive BH

(4) SKA M i(4) SKA M i(4) SKA Magnetism(4) SKA Magnetism



Toward SKA MagnetismToward SKA Magnetism：：
GMHD Project from JapanGMHD Project from JapanGMHD Project from JapanGMHD Project from Japan

MHD + MHD + GravGrav
MHDMHDMHDMHD

+ Poisson eq.+ Poisson eq.
+ St f ti+ St f ti+ Star formation+ Star formation

GravGrav. + MHD. + MHD
GalaxyGalaxy formationformationGalaxy Galaxy formationformation
(=SF Accretion disk in DM)(=SF Accretion disk in DM)
MHDMHD+MHD+MHD



SKASKAで狙うサイエンスで狙うサイエンス狙う狙う

Dark AgeDark Age

((ii)) 宇宙最初の星の誕生宇宙最初の星の誕生 (ii)(ii)その宇宙進化に与える影響その宇宙進化に与える影響((ii) ) 宇宙最初の星の誕生、宇宙最初の星の誕生、(ii)(ii)その宇宙進化に与える影響その宇宙進化に与える影響

銀河進化と宇宙論銀河進化と宇宙論

((ii))銀河サーベイ、銀河サーベイ、(ii)dark energy(ii)dark energyととdark matterdark matter、、(iii) (iii) ガス分布宇宙進化ガス分布宇宙進化

宇宙磁場：宇宙磁場：宙宙

((ii) ) 宇宙磁場の起源、宇宙磁場の起源、(ii) (ii) 構造形成における磁場の役割構造形成における磁場の役割

重力理論の検証重力理論の検証重力理論の検証重力理論の検証

((ii) ) 重力波の検出、重力波の検出、(ii) (ii) 強重力場での相対論検証強重力場での相対論検証

宇宙生命宇宙生命

((ii) ) 地球型惑星の探査、地球型惑星の探査、(ii) (ii) 生命に繫がる高有機分子の探査、生命に繫がる高有機分子の探査、 (iii) SETI,(iii) SETI,(( )) ( )( ) ( )( )

○○ 銀河文明探査銀河文明探査


