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Numerical Simulation Study on Field of Nd** Concentration
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Abstract A numcrical simulation study on the ficld of Nd*~ concentration in the melt and the crystal by using FDM
(finite differential method) during the growth of Nd: YAG crystal by Cz (Czochralski) method was reported. At
first, thc mathematical modcl of the growth of Nd: YAG crystal was given, then the equations with no dimensions
were given. Finally, the boundary condition was given and the equations were solved by FDM. The simulation
program was given by above method, and then the change of the ficld of the Nd*~ concentration in the melt and the
crystal was described by simulation program. The effect of processing conditions on the above field in the melt was
analyzcd.
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Table 1 The change of the crystal pulling speed with the

simulating time while v, =0.75 mm/h

Simulation time /day 1 2 3 4 5 6
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Table 2 The change of the crystal pulling speed with the

simulating time while v, =0. 66 mm/h

Simulation time /day | 1 2 3 4 5 6
Pulling speed of crystal| 0. 66(0.66| 0.5 | 0.5 |0.45[0. 45

£ 3 v»=0.5 mm/h B & &8 B0 E A EHENL
Table 3 The change of the crystal pulling speed with the

simulating time while v, =0,5 mm/h

Simulation time /day 1 2 3 4 5 6
Pulling spced of crystal| 0.5 | 0.5 |0.45[0.45| 0.4 | 0.4
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Fig.3 Nd*  concentration distribution diagram at
interlacc between the solid and the melt
(The solid line stand for v, =0. 66 mm/h; The dash line stand for

v, =0. 75 mm/h; The dash-dot line stand for v, =0, 5 mm/h)
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Fig.4 Nd®t concentration distribution diagram in
crystal along the growth axis
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Fig. 6 Nd°~ concentration distribution diagram in crystal
at interface between the solid and the melt

(The solid line stand for », =0. 06 m; The dash line stand for 7,
=0. 08 m; The dash-dot line stand for », =0. 04 m)
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Fig. 7 Nd*~ concentration distribution diagram in crystal
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