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Background 2/2
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Analysis 1/2
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Analysis 2/2
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Result 1/4
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Result 2/4
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Result 3/4
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Result 4/4
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Proper motion
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Result 4/4
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Inward migration
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Lightcurve 1/2
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UD Parameters
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Traveling wave

m The speed of
traveling wave
depends on...

» field strength
» stratification
» obliquity ¢

n BIE>X7 Tl
traveling® A A (X
35 & WA =

020 LA B B S S M M S B R NN N B S A AN A B LN SN B L S B B S S BN B SN BN S BN S N S S B B B B B
f

0.15+— —

(a] |

0.10— -

0.05+—

-
000~ v v b e e e e

o/
Vp: phase speed of
the traveling waves
u: mean horizontal flow
at the surface

Hurburt, Matthews, Proctor (1996)

2009F2RA7HEH



Inward migration
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Mixing length theory
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MHD simulation
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Distance v.s. Lifetime
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Cluster? Monolithic?




Histogram
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Magnetoconvection

Table 1. Properties of a model umbra with B,=3000 G.

S RICE T DX . P o :

(km) (dynes cm™2%) (km s™!)

> £ )(bﬁzgi}zﬁ\ = éjj_rlﬂ__l IC 0 2.7x 10° 8.1 0.003

j(fl] = 'ﬂ_/, 100 6.3 x 10° 6.8 0.008
' = 500 3.8 x 10° 4.7 0.056
/, 1000 1.1 x 107 3.1 0.29
> FERRIZ -
2000 5.3 x 107 1.7 3.1
08M 8
m S 4000 4.1 x 10 0.8 32
0 Mm bota << 1 Weiss (1981) J. Fluid Mech
v ~ 5 km/s Cs ~ 10 km/s
MBSt
beta >> 1 3!' EE h\
v ~ 500 m/s Cs ~ 30 km/s ;II
7.2 Mm_ -3

Rempel (2008)

2009F2RA7HEH



