ERVIE G ':F‘ {%ﬁ DA Vol. 37,No. 2
2010 4¢ 2 1 CHINESE JOURNAL OF LASERS February, 2010

XEHS: 0258-7025(2010)02-0339-06

DA0OE AR R i fihis PRk Nd: Gd VO, g

I I L

A ORI A B A A Y B S SR/ WA B A T 832003
LY SRR A B AR PRV P 710055
P E TR AR AR UGB, BRSP4 710065

HE LURNT A B O SR, B ST T AR Nd: GAVO, b A 806 — W% 4 FE 50 XU 313z i i S 3820 5 7. il
b 7 R SR A% B PR Nd: GAVO, diy 7k P38 IRLEE 3 43 A 189 A A ORI BOB AR 43 A o i BE 37 OR35S B4 3%
B, M52 6 0y 10 WL liE R0 1 mm X 1 mm B4 2306 AR BFEFDGIRTE 3 A0 [ 7 & 1 — 4 3
Yy 4R EE S o A A AR A AR K 25 55 3 Al S R A T P A R BE A3 AR RLHOE AR B b 75 2 T s o
VEAESLE 1,2 b iy 7 Az 0 TR TH RO 28 S A X B/ A B 3 bR K

KEE BOLE T Nd:GAVO, d iR IR E G B A2 G

hEHEE TN 248.1 XEkPRIRAS A doi: 10.3788/CJL20103702.0339

Thermal Effect in Nd:GdVO, Crystal Slab by Laser Diode
Double-Side Pumped

Fan Ting" Gao Feng® Shi Peng® Cao Haibin' Li Jinping"*
! Key Laboratory of Ecophysics and Department of Physics, Normal College , Shihezi University .,
Shihezi, Xinjiang 832003, China
2 College of Science , Xian University of Architecture and Technology. Xi'an, Shaanxi 710055, China

* China Electronics Technology Group Corporation No.39th Research Institute, Xian, Shaanxi 710065, China

Abstract Based on the theory of thermal analysis, heat conduction equation of Nd: GdVO, crystal slab double-side
pumped by laser diode arrays was built. By solving the heat conduction equation, the analytic expression of
temperature field and thermal deformation distribution were obtained. As geometry of pumping diodes corresponds to
1 mmX1 mm, and the average power is about 10 W, the distribution of one-dimensional temperature field, two-
dimensional temperature field and thermal deformation have great difference when four groups of laser diode arrays
were in there different locations; contrasting with the temperature distribution and thermal deformation produces by
pump source in three positions, the temperature rise and thermal deformation in the location 1 and 2 are relatively
small, while those of the location 3 are biggest.
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Fig. 1 Schematic views of Nd:GdVO, slab geometry
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Table 1 Geometrical properties of Nd: GdVO, crystal

Geometrical properties Value
Width w /mm 5

Thickness ¢ /mm 3.5
Length / /mm 3

# 2 Nd:GdVO, xR 3 S5
Table 2 Physical properties of Nd: GdVO, crystal

Physical properties Value
¢ /(0 K™ 1.5
Thermal expansion coefficients ¢,/(10 K™ ") 1.5

¢ /(10 K™) 7.3
K.,/[W /(mK)] 9.63
KJ/[W /(mK)] 11.7

Thermal conductivity
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Fig. 2 One-dimensional temperature distributions
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Fig. 3 Two-dimensional temperature distributions
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Table 3 Thermal deformation of Nd: GdVO,

LD’s position  Direction Thermal deformation /pm
x 2.37661
1 y 1. 62838
z 5.28764
x 2.37661
2 y 1. 43470
z 5. 35095
x 2.37661
3 ¥ 0.88105
z 6. 52540
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Table 4 Compose of temperature field and thermal

deformation of three crystals

Maximum Thermal
Crystal Direction temperature deformation
rise /K /pm
x 96. 951 3.48017
Nd: YAG v 83.171 1.21453
z 83.171 1. 53885
x 625. 141 13. 26060
Nd:YVO, v 537.412 5.64031
B4 537.412 15. 22620
x 330. 465 2.37661
Nd:GdVO, v 285. 810 1.43470
z 285. 810 5.35095
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