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Crystal Growth of Alexandrite
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Abstract

Alexandrite crystals were grown by the
Czochralski method. Relationships between cr-
ystal quality and crystal growth factors such as
pulling rate, rotation. rate, purity of BeO po-
wders and evaporation loss compensation of BeO
and Cr*"/Al**substitution ratio were investigated.
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As a result, 1) high purity (more than 99.99%) of
BeQ, as a raw material, is requisite condition for
single crystal growth, 2) evaporation loss comp -
ensation is also requisite for high quality crystal
growth. This compensation depends on pulling
rate and Cr*"/ Al* ratio. And 3) optimum pulling
and rotation rate for alexandrite growth were
0.5~1.0mm/hr and 20~25rpm, respectively. Ale-
xandrite crystals were grown to <{001> direc-
tion. Various types of defects were detected by
the polarizing microscope and we discussed how
to remove these defects. And room tempe-
rature absorption and fluorescence spectra were
measured.
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Fig. 1 Design of the crystal growth chamber

(a) seed chuck {b) seed holder (c) ALO' tube
(d) ZrO,aflerheater (1,10 (e) Zr0, plate ) ALO' plate
(g) contlainer (h) quartz lube (i) iridivm aflerheater
(j} iridium rod (k) iridium crucible (1) 2rO, grog

{m} work coil
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Fig. 2 As grown alexandrite crystals,
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Table. 1 Crystzgl growth factors for alexandrite,

: Raw material

Crystal Pullin'g Rotation Purity 6f Cr** doping| Compensation Remarks
number rate rate BeO level ratio of BeO

#1 1.0mm/hr | 25rpm 99.5% - - Opagque-white, crack |

#2 1.Ommv/hr | 20rpm " - - "

#3 1.Omm/hr | 20rpm 99.99% 0.20a/0 - Microcrack

#4 | LOmm/hr | 10rpm - 0.20a/o - Inclusion

#5 0.5mm/hr{ 25rpm 99.5% 0.14?/0 . 0.50% Opaque-white, crack

#6 | 0.5mm/hr | 10rpm 99.99% 0.20a/o 0.50% Inclusion

#7 | 0.5mm/hr{ 25rpm " 0.153/0 0.75% | Good

#3 | 1.0mm/hr | 25rpm " 0.10a/0 - 0.30% Best

#9 1.0mm/hr | 25rpm " 0.10a/o 0.30% Good
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Fig. 3 {(a) Photograph of the Laue back reflection of
alexandrite
(b) stereographic projection and poles of the Laue
pattern,
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Fig. 4 Defects in alexandrite : (a) dendritic defect, (b) and

(c) inclusions
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Fig. 5 Defects in alexandrite : (a) bi-crystal with crack,
(b) twin and {c) striation
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Fig. 6 Room temperature (a) absorption and
(b) fluorescence spectra of alexandrite,
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