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Abstract To invetigate the impurity distribution in GaAs crystal grown by horizontal Bridg-
man method, we constructed the mathematical model describing heat transfer, mass transfer
and fluid flow in transient growth of GaAs. Galerkin finite element method and implicit time in-
tegration were used to solve the equations and simulate the transient growth. The concentration
distribution is similar to the case of diffusion controlled growth when Gr = 0. With the increase
of Gr the concentration profile is distorted and the minimum solute concentration appears near

the interface. As solidification proceeds, interface deflection increases steadily and transverse
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segregation increases until mixing by flow becomes steady. The axial segregation increases

with solidification. But, with high intensity of flow axial segregation becomes steady after short

transient. At small and large Gr the result showed a good agreement with the prediction of

Smith and Scheil.
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Table 2
Thermophysical properties of GaAs
Qunatity Symbol(units) Value
Thermal conductivity of the melt K. (W/C-cm) 0.18
Thermal conductivity of the solid K(W/C-cm) 0.071
Density of the melt on(g/cm®) 5.7
Density of the solid p(g/cm?) 5.2
Specific heat of the melt Con(J/C-g) 0.44
Specific heat of the solid C, (J/C-g) 0.42
Melting temperature T.CC) 1238.0
Kinematic viscosity v (cm?/sec) 0.0042
Heat of solidification ANH(J/g) 726
Thermal expansion coefficient Br('C™Y) 1.9 x10°*
Diffusion coefficinet of Se in GaAs D(cm?/sec) 1x10°*
Equilibrium distribution coefficient of Se k 0.1

Furnace Temperature

Bi number

Furnace Temperature

Bi number

(a) (b)

Fig. 2. Furnace temperature and Biot number profiles (a) at the start and (b) at the end.
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Fig. 9. Axial segregation.
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