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Growth and basic properties of Nd**: Yo.sGdo. sVO, crystal
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Abstract: New Solid - state Laser Material Nd®*: Yo.5Gdo.sVO. crystal was grown by means of Czochralski.
X - ray diffraction ‘analysis shows that the structure of the crystal is as same as that of Nd**: YVO,
crystal. Its lattice constants are between those of YVO: and GdVO. crystals. The segregation coefficient
of Nd®* in the crystal is 0. 8, which is measured by the method of ICP spectrum. Its density and thermal
conductivity is 5. 00g/cm® and 12. 5W/mK (at 297K) respectively. It indicates that Nd**: Yo.sGdo.sVO.
crystal will be a possible solid - state laser materials to be used in high power LD pump.
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Fig. 1 Nd**: Yo.5Gdo.5VOs single crystal
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Fig. 2 X -ray diffraction spectrum of Nd’*: Yo.5Gdo. sVO4 crystal
Bl 2 Nd*: YosGdosVO. SRR X SR
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3.3 N&* REEXSRARYNE

KRS 4 Atomscan Advantage #) ICP Y%
BRGEF N NE T, BUFGEREHT
R, B TFBEREER, BRAEEE, BEExs
X R AR BE R AR, R ke=k* =k =
/ol MBERRAEFTEH 0.8a% NS, 3l
WitE H NE R REFRTERECR 0.8,

3.4 BENE

SAMEBERXRYHEREEER M, FREKERA
AP BEE M, RASER T RIEEHRARR
P, REETRALK, BR i RAFE AR, 71T
FERA M, RIEBEAR o= M/ (M - M) IBKRBIE
ZRBIALRBEEE p=5.00g/cm’,

3.5 ASERRE

15+

K/ W-m'K"

13+

12

1 S - 1 0 L 1
220 240 260 280 300
TIK

Fig.3 ¢ directional thermal conductivity of Nd®*: Yo 5Gdo.sVO4
single crystal
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Table 1 Basic properties of Nd®>*: YVO« and Nd**: GdVOQ, and Nd**: Yo.5Gdo.sVO4

Items

N&*: YVO,!® Nd**: GdVO.!¥ Nd**: Yo.5Gdo.5VO04
Melt point /°C 1810 1780 1790
Growth method Czochralski Czochralski Czochralski
Density /g * cm™? 4.22 5.48 5.00
Structure Zircon - type Zircon - type Zircon ~ type

. a=5=0.7119 a=b=0.72126 a=b=0.7178

Lattice constant/nm

¢ =0. 6290 ¢ =0.63483 ¢=0.6332
Thermal conductivity/W « m~' + K~! 5.1 11.7 12.5
Segregation coefficient of Nd in crystal 0.63 0.78 0.80
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