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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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Motivation
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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

(R/R,)? 24

‘CPSP(R7 Py Zat) — (I)diSC(R7 Z)esp{l 1 (R/Ra)2}3/2 \/22 + ~2
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X cos |m 4 ¢ — Qept 4 cotigp In R
i phase / ) _

Wada+ 2004, Wada+ 201 |

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



Model: Basic Equations
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Model: Intial Condition
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Results(t=0Myr)

Log([densﬁy) Log(temperatu fie)

Myr| 505 i




Results(t=220Myr)

Log(den5|ty) Log(temperature)
t=2723 HviiE (=22% sl




Results(t=/50Myr)

Log(den5|ty) Log(temperature)
t=746, [Myr] t=746, [Myr]




Results
t=0, [Myr] B@Q%C@M t=343, [Myr]
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T1ime Evolution of Bp(R=5kpc)
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Bo(HG), 1=




B-fielc

Reversals Inc

Cl@=E

diral Arms

Nishikori+ 2006
MachidasEZeaE



B-fielc

Reversals Inc

uced by Spiral

spiral potential

. Bp<0

Arms
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Time Evolution of Magnetic Energ

e-folding time ~ 30Myr, 130Myr,
i | 75Myr, 240Myr
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Effects of Spiral Pattern Speed
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Concluding Remarks
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