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Grand—design Spiral Galaxies
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Spiral galaxies have magnetic fields along the spiral arms

@ galactic plane.
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Vlotivation



Motivation

Effects of a spiral potential on |. gaseous structure
2. magnetic field structure






Model: Basic Equations
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Model: Basic Equations
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Radiative Loss Function
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Model: Basic Equations
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Spiral Potential

D(R,p,2;t) = (I)bulge(Ra z) + Paisc(R, 2) + Prato (R, 2) + (I)Sp(Ra ©, 2;t)

hon-axisymmetric potential
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Wada+ 2004, Waba+ 201 |

esp = 0.025, R, = Tkpc, z, = 0.3kpe,m = 2, Qg, = 15kms ™ 'kpe ™, 4gp, = 15°, Rpnase = 0.1kpe



Model: Initial Condition

Initial gas distribution
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Model: Initial Condition

Initial magnetic field distribution

R
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Model: Initial Condrtion

axisymmetric hydrostatic halo
= let6 K

thin disc
T = let4 K

weak toroidal B-fields
B~let+4



Methods

| flux: HLLD (Miyoshi&Kusano 2005)
. time & space: 2nd order accuracy

Il. divergence constraint:
Hyperbolic Divergence Cleaning (Dedner+ 2002)

V. cylindrical coordinate, (NR, Ne, N2)=(250, 64, 200)
V. Simulation region & Boundary conditions ({)

absorbing
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Results

Log(density) Log(temperature)
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Results(t=800Myr)

Log(density) Log(temperature)
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Results
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Results(t=800Myr)
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MRI-Parker dynamo

Nishikori+, 2006
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Results(t=800Myr)

Bp(z=0) Bp(z=0.3kpc)
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Results(t=800Myr)

plasma B @ z=0 Log(B)
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Conclusion



Conclusion

|.We have shown that spiral arms rapidly amplity magnetic fields
and escape magnetic fluxes from disc to halo.
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