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2. Numerical method
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Fig.1 Schematic diagram.

3. Results and discussions
Three-dimensional thermal Ma convection
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Fig.2 Temperature distribution (left, AT=1.50K) and velocity
vector (right) on each angle at Mar=7,500 and Mac=0.
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Fig.3 Concentration distribution in the liquid on each level.

Coexistence of the thermo-solutal Ma convection
(i)Low thermal Ma number
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Effect of rotation
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Fig.4 Effect of coexistence of thermal and solutal Marangoni
convection (a) Concentration distribution and velogcity vector
at Ma7=2500, Mac=150, (b) Velocity distribution along the
free surface at Mar=2500 and (i) Mac=0, (ii) Mac=150,
(ii)Mac=300.
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Fig.5 Effect of rotation at Mar=2500, Mac=300;
Concentration distribution (left half)
and velocity vector(right half).

(i) High thermal Ma number
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Fig.6 Velocity distribution on each height
in liquid zone at Mar=7,500.
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Fig.7 Concentration profile of silicon (AC=0.01)
and circumferential velocity vector along free surface

at Mar=7,500.
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Fig.8 Concentration profile (AC=0.01)
near crystal growth interface (Z=0.025) at Mar=7,500.

4. Conclusions
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