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Fig. 1.1: Fluctuation History of Sunspot Number
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Fig. 1.2: Internal Structure of the Sun



Fig. 1.3: Magnetic field lines of the Sun [Courtesy SOD/NASA]
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Table. 1.2: Comparison of physical parameters for the Sun and Earth

Earth Sun
(Outer Core: Liquid Iron) (From Middle to Bottom Conv. Zone)
) ) 0.35 0.7
Radius Ratio Outer Core/(Outer Core+Inner Core) Conv. Zone / Rgun
Rossby Number 0(1079) 0.1-1.0
Reynolds Number 10° 10 - 1013
Magnetic Reynolds Number 102 108 - 10°
Prandtl Number 107* 107°
Magnetic Prandtl Number 1077 1073 -10~*

As the parameter of the Earth’s outer core, we adopt the velocity U = 2 X
10~*[m]0 the radius R = 3.5 x 10°[m|0 the angular velocity ratio = 7.29 x
10~°[rad/sec]0 the kinematic viscosity v = 10~%[m?/sec]d the magnetic diffusivity
n = 2.0[m?/sec]O the thermal diffusivity x = 5.0 x 1075[m?/sec] here.
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Fig. 2.1: Yin-Yang Grid : Reference[4]
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(a) O step (b) 10000 step

(c) 20000 step
Fig. 4.1: Density Distribution in Yin-coordinate for the Model o = 1.0
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Fig. 4.2: Temperature Distribution in Yin-coordinate for the Model oo = 1.0
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(a) O step (b) 10000 step

(c) 20000 step
Fig. 4.3: Density Distribution in Yin-coordinate for the Model o = 0.1
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Fig. 4.4: Temperature Distribution in Yin-coordinate for the Model o = 0.1
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different a values, where « is the coefficient of modified equation of state.
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(a) n=0, t=0 (b) n=760, t=2

(¢) n=1520, t=4 (d) n=2280, t=6
Fig. 4.6: Velocity Distribution in Yin-coordinate for the Model @ = 1.0
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(e) n=3040, t=8 (f) n=3800, t=10
Fig. 4.6: Velocity Distribution in Yin-coordinate for the Model o = 1.0

(a) n=0, t=0 (b) n=3800, t=10
Fig. 4.7: Pressure Distribution in Yin-coordinate for the Model oo = 1.0
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(a) n=0, t=0 (b) n=242, t=2

(c) n=484, t=4 (d) n=1726, t=6
Fig. 4.8: Velocity Distribution in Yin-coordinate for the Model a = 0.1
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(e) n=968, t=8 (f) n=1208, t=10

(g) n=1448, t=12 (h) n=1688, t=14
Fig. 4.8: Velocity Distribution in Yin-coordinate for the Model a = 0.1
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(i) n=1928, t=16 (j) n=2168, t=18
Fig. 4.8: Velocity Distribution in Yin-coordinate for the Model oo = 0.1

(a) n=0, t=0 (b) n=2168, t=18
Fig. 4.9: Pressure Distribution in Yin-coordinate for the Model o = 0.1
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