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The Growth of CaF, Single Crystal by Tammann Method
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Abstract

The CaF, smgle crystal was grown under He aumosphere by the Tammann method. To pravent the
pyro-hydrolysis, PbF, as a scavenger was covered on starling material in graphite crucible. The
growth rate, the upward movement of the interface driven by thermal gracienl was successfully con-
trolled by the proper constructon of baffle plate. The optimal conditions for the crystal growth were
as follows : thermal gradient 37°C/em. cooling 1ate 10°C/hr. and 2.5 wi% PhF,. In this case, growth
rale was about 3.2 mum/hr, and single cryslals were grown with npward convex interface. The opticaf
transmittance of the grown crystal was about 96% in the range of 1500~4000 cm™(6.7-2.5 1im). The
defect densities of the vertical and hatizontal slabs were 3 4x10%cm” and 1.7x10"eny’, respectively.
The preferential growth direclion of grown cryslal was confirmed 1o be <311> by X-ray diffraction
method.
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Fig. 1. The schematic diagram of crystal growth system.
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Fig. 2. Flow chart of CaF, single crystal growth by
Tammann method.
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Table 1. Summary of results from various thermal configurations

Thermal Thermal Dimension of the Growth The ratio of single PbF,
configuration gradien grown single crystal velocity crystal/iotal mell Wt%
1st Experiment 20°Clem Hl4 mmx=D335 mim 13 0 mm/hr ~0.08 2.0
2nd Experiment 25°Clem H20 mmxD50 mm 6,7 mm/hr ~0.38 3.0
3rd Experiment 32°Clem H28 mmx<D40 mm 4.0 mm/hr ~1.00 3.0
4th Experiment 37°Clem H32 mmxD40 mm 3.2 mm/hr ~1.00 25
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