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Study on the feasibility of Cr ,Nd:YAG ceramic used for solar pumped lasers

ZHANG Li-wei, ZHAO Chang-ming, YANG Su-hui, LUQ Ping-ping, LIU Cheng
(School of Optical Electronics, Beljing Institute of Technology, Beijing 100081, China)

Abstract: In order to study the feasibility of Cr,Nd:YAG ceramic used for solar-pumped lasers, the absorption spectra of
Cr,Nd: YAG ceramic and solar spectrum were measured with a fiber optic spectrometer actually, the absorption coefficient curve
was calculated, the percentage of the solar energy which could be absorbed by Cr,Nd:YAG ceramics was calculated. In an

assumed condition, the threshold of pumped power density of the medium was calculated. The results show that the Cr,Nd: YAG

ceramic have broad absorption bands at visible light and near-infrared band and the matching degree reached 38.44% , so

Cr,Nd:YAG ceramic can be chosen as the most suitable medium for solar-pumped lasers.
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Table 1  Physical and optical characteristics of Cr,Nd: YAG ceramic

¢t Nd**:Y4AL0,,

chemical formula

Cr** density( atomicity fraction) 0.001

Nd** density( atomicity fraction) 0.010

density/ (g - em ) 4.56

melting point/C 1970

Young’ s modulus/GPa 308

Poison’ s ratio 0.233
stimulated-emission cross-section of 1064nm/cm? 6.5x107"

spontaneous fluorescence lifetime/ s <600

index of refraction 1.82

thermal conductivity/ (W « em~' - K') 0.14
absorption bands/nm Cr:350 ~ 740
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Fig. 1 Absorptlon spectra of Cr,Nd:YAG ceramic
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Fig.2 Absorption coefficient curve of Cr,Nd:YAG ceramic
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Table 2 Result of the spectrum analysis

active absorption absorbent percentage of
medium spectrum/nm  energy/( W + m~2) solar constant/%
450 ~490 96. 56
510 ~540 68.32
560 ~ 630 168.72
Cr,Nd: YAG 675 ~ 690 31.76 38.44
730 ~760 66.32
790 ~ 825 51.28
865 ~ 890 42.55
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Table 3 Calculated result of absorption curve of Cr,Nd: YAG ceramic

40~ 510~ S0~ 65~ T0~
40 50 630 60 760

™0~ 865~
&85 80

range/ nm

S Ama/om 236 28 9.66 1.09 402 4.67 1.2
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