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Study on Growth and Heat Treatment of Yb* Doped Yttrium
Aluminum Garnet Crystals

WANG Yong-guo, XU Xue-zheng, CHANG Mi, ZHU Jian-hui,
MO Xiao-gang,GUI You-xi
(Beijing Opto-Electronics Technology Co. Ltd., Beijing 100015, China)

Abstract Growth and heat treatment of the yttrium aluminum garnet crystal doped with Yb* (Yb:YAG) were studied, and
the suitable conditions for its heat field system, growth procedure and annealing conditions were found out dependently.
Through the determination of transmission ratio of the crystal at 939 nm wavelength, the relation between the absorb
coefficient of the crystal and the initial concentration of Yb in melt is calculated. The transition efficiency of optical-to-optical
of the crystal is 38.6%, with slope efficiency 55.1%. Heat bonding between Yb:YAG and undoped YAG crystal, and between Nd:

YAG and undoped YAG crystal were investigated, and the satisfactory results were attained.
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Fig.1 Apparatus of heat field for crystal growth
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Fig.3 Change of adsorption spectrum of Yb:YAG crystal before and after annealing.
(a) before annealing; (b) after annealing
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Fig.4 Change of stress field of Yb:YAG crystal before and
after annealing under crossed polarizing system.
(a) before annealing; (b) after annealing
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Fig.5b Destroy intensity of the bonding face (a) and
crystal rod (b)
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Table 2 Optical quality for the Nd:YAG crystal
before and after bond with undoped YAG crystals

Before After

bonding bonding
Size /mm 8x102 8x102
Wavefront distortion/A/25.8 mm 0.098 0.10
Extinction ratio /dB 344 32.8
Loss for one pass /cm 1.49% 1.94%

SR A MR ET T HOEHERE , P RS H
NCRO07468 ) Nd:YAG 4§45 Ak i B 159 3 [ 13 3%
A5 09 NAYAG Sk i ok &4 B
b, BROLH & R FBOL IR e R LS

AiA B, REAXDFHMANSHERRT,
A JE A% ) AE R LL S AT AR K 50%LL .
P 6 AN R RUAR AR Al IACRE i B

He H&MmAIMNERE
Fig.6 Outline for composite crystals
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