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Simulation and Analysis of LHPG Crystalline fiber Growth Under
Asymmetrical Perturbations*
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When under symmetrical conditions, microfloating zone showed symmetrical double eddy flow
field. However, when perturbation increased, the double eddy flow field became skewed and
finally unstable flow field. This study investigated the influence of molten zone on shape
(vapor-liquid and solid-liquid interfaces) and internal heat flow field caused by the tilting of CO2
laser heating ring and gravity field in LHPG crystalline fiber growth system.
A three-dimensional simulator was used to simulate LHPG crystalline fiber growth system. The
simulator incorporated the conditions of diameter reduction ratio and laser heating, and Lan's
thermocapillary floating numerical mode. We compared the molten zone shape depicted by the
simulator and that from the experiment. The simulation result showed that the double eddy
flow field presented tilt in x-y plane at z=0. The flow field vector and equipotential lines of the
vertical and horizontal flow field were no longer symmetry at the central axial of the molten zone.
The flow field mainly was affected by the laser heating ring deviation and the influence decreased
with the source rod scale and diameter reduction ratio. The influence of gravity to the flow field
was negligible. We also simulated the growth axis and the gravity field perpendicular to each other
under 1000-pm-diameter source rod. When the surface tension is lowered (~ 500 dyn cm-1)

vaporliquid interface drooped in the direction of gravity field, leading to tilt in the solid-liquid



interface. Appropriate heating ring with reverse angle compensation enabled the solid-liquid
interface to maintain symmetry, and helped developing LHPG crystal fiber growth with good
crystal quality along horizontal direction. Key words: A1l. Heat transfer, Al. Fluid flows, A2,
Laser heated pedestal growth, A2, Single crystal growth, B1. Yttrium compounds
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