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1. Observations:
S, A, R, V fields in spiral galaxies
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Milky Way : RM distribution and Bisymmetric B




Milky Way : RM+Pulsar distribution
Bisymmetric B field (#an 2000)
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S, A, R, V fields in spiral galaxies

MS81 20cm Total Int. + B-Vectors (VLA)

Copyright: MPIFR Bonn (M. Krause & S.Schoots)

M81 BSS+VM31 Ring+V




S, A, R, V fields in spiral galaxies

M31 6cm Total Intensity + Magnetic Field (Effelsberg)

Copyright: MPIR Bonn (R.Beck, E.M.Berkhuijsen & P.Hoernes)

M31 Ring+V




M51, M81, M31,
Spiral/Ring
1 GCV field

M51-Center 6em Total Intensity + B-Veetors (VLA)

Copyright: MPIfR. Bonn (R.Beck, C.Horellou & N.Neininger)

MS81 20cm Total Int. + B-Vectors (VLA)

.
Copyright: MPIFR Bonn (M.Krause & 5.8choofs)

M31 6cm Total Intensity 4+ Magnetic Field (Effelsberg)

Copyright: MPIfR. Bonn (E.Beck, E.M.Berkhuijsen & P.Hoernes)




Galaxies: Polarization Angle, RM




MS81 B, RM(azimuth)
(Krause et al. 1989)










NGC 253, NGC 2903
Central Helical Jets




Vertical B, NGC 253







Loop: N2903
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Galactic Center

GC (Radio Arc)




Galactic Center Vertical B: Helical B, Jets, Loops
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1. Vertical B in GC vs
Spiral/Ring/Loop Fields in the Disks

M51, M81, M33, NGC 253
Spiral/Ring + GCV field Helical B, Loops, Jet




Galactic Shells, Loops, Jets, Helix
1970’s~ HI, Dust, cold gas

HI shells, worms G40 1-kpc HI jets
(Heiles 2004) (Sofue 2004)
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2. PRIMO
Primordial Magnetic

Origin Model




The Galaxy




BSS & R fields
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3. PRIMO
MHD Simulation




Distancs from the Bun: ¥ (kpa)

Distance from the Sun: X (kpe)

Galactic magnetic field
obtained by Rotation Measure
20

Azimuthal field at t=3.8Gyr at z=0.25Kpc

Matsumoto 2005




Matsumoto 2005




Bisymmetric B configuration by local theory
(Sawa Fujimoto 1986)
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Fig. 4. A bird’s-eye view of the magnetic field configuration for the first mode in the
trailing sense in panel (a) of figures 2 and 3.




BSS magnetic field (Fujimoto & Sawa 1986).




S+A+R+V
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FTINE SYLITUS TUTI W =4J

i= 0.0 i= &0 = 4.5

f the other models at (=14.5







B’/8n, i =90 deg, 10 kpc disk




=90
Gas Density vs Magnetic Pressure

¢ =890, =485




Inclination /
B,<> Bz0 cos 7




Higher accretion, Stronger braking,
by More Vertical Field
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Stronger Vertical B => Stronger B
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Plasma 3, By
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Three-D MHD
Simulation

Movies




5. FUTURE

(1) PRIMO: analysis of Simulation
(2) Comparison with Observations

(3) GMHD = Self-Gravitating MHD
Galaxy Formation
Massive BH

(4) SKA Magnetism




Toward SKA Magnetism:
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MHD + Grav
MHD

+ Poisson eq.
+ Star formation

Grav. + MHD

Galaxy formation

(=SF Accretion disk in DM)
+MHD
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