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Abstract

Corundum single crystals were grown by the
Czochralski technique. Relationships between

crystal quality and crystal growth factors such as
pulling rate, rotation rate and temperature of the
melt were investigated. Optimum pulling and
rotation rate for high quality corundum single
crystal growth were 4.0mm/hr, 30rpm respect-
ively. Pore was a main defect in corundum crystal
and also discussed how to remove this defect by
melt temperature control. Growth direction of as
grown crystals was identified with[0001]. And this
direction had largest growth rate. Room temp-
erature absorption spectra were measured and
discussed for Cr’'ion doped and non-doped cor-
undum crystals.
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Fig. 1. As grown corundum single crystals, (a)crystal #2, o, drt Al 718l Aoz Ferg)
(bycrystal #3, (c)crystal #4, (d)crystal #6

Table 1. Crystal growth factors and their results for corundum single crystals.

Crystal | Pulling rate | Rotation rate R.F. Power(mV) Cr** doping . As grown corundum single crystals
T ] bod seed .
aumber | (un/hr) (rpim) soaking | necking growi{\g level - Color Transparency Defect
#1 20 30 1345 | 13.83 1435 | Ir wire - colorless opaque - polytrystal
#2 10 40 13.00 | 13.20 13.19 v - colorless opayue bubbic
2] 3 50 12.92° | 13.68 13.75 " - colorless || transparent | spiral gfowuh, bubble
#4 .8 60 14.06 | 14.55 1457 | [0001) | 0.01w/o pink | transparent bubble
is 4 60 1342 | 14.44 | 1455 “ 0.01w/o pink | wansparent bubble
16 4 30 13.48 | 14.04 14.35 " - colorless | iransparent -
n 4 30 13.42 | 13.86 14.37 v . colorless | transparent . -
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Fig 3. Bubbles in corundum single crystal, .
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Fig. 4. Room temperature absorption spectra of
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doped (lower) corundum single crystal
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