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model was built up. Then the temperature distribution and stress pattern of the slab were calculated by finite
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The theoretical and experimental studies on thermal effect of LD edge-pumped slab lasers were carried
=]

out. Based on a real edge-pumped slab crystal (2.5 mm X 14 mm X 40 mm), the three-dimensional (3D) thermal

focal length for different pumping powers was estimated. The LD edge-pumped slab laser was designed and
dicussed. Experimental results agree with theoretical analysis.

lement analysis. The thermal distortion of slab crystal under 120 W pumping power was obtained, and the thermal
packaged. The thermal focal length was studied experimentally, and its relationship with pumping power was
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Fig. 1 Structure sketch of LD edge-pumped slab laser
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Fig. 2 Slab geometry and cooridinate
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Table 1 Fundamental parameters of Nd: YAG

Thermal conductivity £ /(W/(m « K)) 14
Thermal coefficient of expansion ¢, /K™ 5X10°°¢
Young’s modulus E /GPa 194. 2
Poisson’s ratio v 0.3
Stress optic coefficient B ™ 7.7X107M
Stress optic coefficient B, [} —1.77X10°"
dn/dT /C™! 7.3X10°°
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Fig. 4 Temperature distribution in the edge-pumped slab
crystal. (a) 3D temperature distribution; (b) xy
plan temperature distribution
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Stress distribution of edge-pumped slab crystal. (a) ¢,, along x direction; (b) s,, along y direction;

stress—vector
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Fig. 6 Distortion of the edge-pumped slab crystal
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Table 2 Slab thermal focal length along y direction

Pumping Pumping Thermal focal length
current /A power /W along y direction /m
10 40 1.12
14 72 0.62
16 80 0. 54

73— 77 T - NEELRE UL 45 2R v] LU U R ok
Vi JEE 7 [ i BE O A AN 5T WA = T 1 AL AR Y



14 KT EAE

LD 323 41k 32 A 2 S0 s Y 22800 41

TCHURE e A A B T3 5 S 2% il R A B
I 1 7 SR A

3 LA S

TEBIIE 4B 15 BORERL 6 b i T U3
S M4 N2 YAG BOBBES X JEA SR BT
15 504

SR BN 7 R . He-Ne #0OE Gl 30 2
3" R 43 X AR A 58 1R 2 160 19 44 B
TR IR FOCBER AR A . 95 e 4% 5L o
8 iR

slab crystal beam He-Ne laser
expander
detector

front view of experiment

¢
ke beam He-Ne laser
slab crystal expander

detector
top view of experiment

B 7 AR A A AR I S ) D [
Fig. 7 Experiment schematic of thermal focal

length measurement

3.5
(@
3.0 ,

2.5

2.0F
- \\\
1.0 D S
9 110 1I1 1‘2 1‘3 14 1‘5 16
Input current /A

®) —

-10 /

-15

Thermal focal /m

0.5

-5

-20
-25

Thermal focal /m

-30 7
-35

4 6 8 10 12 14 16
Input current /A
B8 PRI EIZ ., (a) Ry IR Ay AR
(b) F& BE T [n] B #4 £5 B
Fig. 8 Thermal focal curve along thickness and
width direction. (a) thickness; (b) width
i 2 1) ARG 55 800 PRI 0 2H B — R A 2 T
JEAR B 5Pk 5 |6 B 37 5 S AR 35 59 43 A7 i 3 B FABK

IV 5 o5 —FR 4302 H T N 5 A AT S 2R AR A S B0
PG, Al TR SBWRER S ES. &
W 1B HOGHER R 5 B8 2 B 45 B0y T LR
Yo R = AL ARV B Ty Il Cy T 1) |l T
SO Yl R 0 U BE IS AR AR RO T A R AR L A
I 6 2 il J P I 4 4 o AR B T DN Y L T
KF14 ACER KRG s TR L4 72 W,
PR TR E. A 0.8 m, M HIE 5N
0.65 m, \AEfL ¥ 1 F , FIS 118 5 52 56 I 5 A
] AEL P 5 B A e — 8 IR 25, X B T 52
B 0 Ik B2 37 43 A L 3R 3 B RIS 25 SR 4% In =z
B AP e — R W IR 22 . S8BT 1) (e 7 oD IR
Y 53 A SRy iz 100 % 0 I B R o B TR BE IR DT T
BT — A GBS AR O A R WU A TR
B % 11132 L IAL A 3 s AR R TN

(a)

9 SBTEN AR5 00 1 X L 18T, () A BF G BE B IR
(b) % i YC BRI IEAR
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edge-pumped slab crystal. (a) shape of input

beam spot; (b) shape of output beam spot
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