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ABSTRACT

In the N&iYAG crystal growth by Czochralski method, the relationship hetween the core formation and the
sohd-liquid interface was observed by controlling the lemperature gradient i the furnace. When the crvstal
was grown along <1115 direction, defects and core avea were reduced as the temperature gradient mereased.
The optimum Lemperature gradient was found to he higher than 40°C/em. The Nd' concentration analysis hy
[CP-Mass showed that the segregation coefficient was about 20% higher in the core region than core-free re-
gion, where the segregation coefficients of core regron and core-free region were 0.22 and (.18, respectively
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Fig. 1. Schematics of facets in the Nd:YAG crvstal
grown along <111> direclion.
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Fig. 2. Flow chart for the experimental procedure.
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Table 1. Growth Conditions of Nd;YAG Single Cry-

Al 2§ NGYAG @24 A%

stals
Growth condition |Sample A |Sample B|Sample C
Nd concentration 0.6 1.0 0.6
{(al%)
Temperature 28.5 45.0 55.0
gradient. (°C/cm}
Seed orientation <111> <111> <111>
Growth rate {mm/hr) 0.5 0.5 0.5
Rotation speed {rpm) 10.0 10.0 10.0
Atmosphere N Na N,
{Flow rate) (2.0 Imin) [(2.0 Ymin) | (2.0 #/oun)
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Fig. 4. Furnace structure for the variation of tem-
perature gradient by changing the shape of in-
sulater(1) and/or the position between the cru-
cible and working coil(2).
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Fig. 5. Nd:YAG crystals grown under difterent temperature gradienl.

e

{a) temperature gradient : 29.5°C/cm, (b)

temperature gracient : 45.0"C/cm and (c) temperature gradient : 55.0°C/em.
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Fig. 6. {211} facet regions of Ni:¥AG crystals observed under crossed meol polarizers Saraples were cuat paral-

lel to the grown axis. (a) temp gradient: 28.5°C/cm, solid-liquid interface angle : 54.5°,
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Table 2. Nd*' Concentrations in Core and Core-Free Repion

Sarmol Nd"" concentralion(at%) Segregauon Coefficient k. /k,,
ample
P 0.6at% Nd 1.0at% Nd 0.6at% Nd 1.0ate: Nd {.6at% Nd 1.0at% INd
Care region 0.658 0.976 0.219 0.217
1.203 1.156
Core-free region 0.545 (.823 0.182 0.183

# k, * etfective segregation coefficient of core region

ki * etfective segregation coelficient of core-free region

A 341 Al 1o 3(1997)
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