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Numerical Study of Transport Phenomena During Bulk Single Crystal Growth
under Microgravity Fields

Youhei TAKAGI !, Hisashi MINAKUCHI 2 and Yasunori OKANO !

Abstract

Recent numerical studies by the authors concerning bulk single crystal growth under microgravity fields were reviewed.
For the InGaSb alloy crystal growth by temperature gradient method, it was found that the growth rate was not affected by
gravity level although the dissolution of GaSb seed crystal before growth process was enhanced by solutal natural
convection under normal gravity field. For the Si/Ge alloy crystal growth by floating zone method, transport structure
including wave number was changed by coexistence of solutal and thermal Marangoni convections. For the hydrothermal
wave in a shallow annular melt, the combination of crucible rotation and magnetic field was efficient for suppression of
unsteady transport phenomena even though weak external forces.
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Table 1 Numerical conditions of InGaSb crystal
growth.
Label Temperature Gravity level
gradient [*C/mm]

Case A-1 1.0 1G

Case A-2 1.0 104G

Case B-1 2.4 1G

Case B-2 2.4 104G
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Table 2 Numerical conditions of HTW simulation.

Parameter Symbol | Value

Ro‘Fatlon speed © 0.1,2 5

[mint]

Rotating Reynolds R 0, 946, 1892,
number [-] G 4731

Magnetic flux B 0, 26.3, 39.5,
density [mT] 52.6

Hart b

Har mann number Ha 0. 38, 57,72
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Table 3 Resultant body force magnitudes for each case.

Hartmann Rotation Lorentz Centrifugal force | Total force joilt
number [-] speed [min] force [X 104 N] [X104N] [X104N]
pattern
0 5 0.000 5.297 5.297 HTW
57 0 1.412 0.000 1.412 HTW
57 1 1.416 0.212 1.628 HTW
57 2 1.419 0.848 2.266 2D flow
72 0 2.124 0 2.124 2D flow
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