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Abstract The thermal effect of 946 nm laser generated by laser-diode (LD) pumping the columniform Nd: YAG
revamping the parameter and increases 89.87 C. The thermal focal lengths before and after revamping the

IR

crystal is analyzed. After considering the quasi-three-level structure of the crystal and the distribution of transmission

—

power in the cavity, a more actual temperature field in the crystal is obtained by revamping the heat conversion

=]

coefficient. The temperature of the crystal facet center becomes 246.7 C from the previous 156.83 C before

parameter are calculated and measured. The experimental result accords with the theoretical result basically. The
method can be applied to the laser thermal effect research of quasi-three-level and three-level. The analysis and the

lasers; thermal effect; quasi-three-level; heat conversion coefficient

result can be referred to the thermal effect research of the solid state laser end-pumped by the LD and the optimal
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thermal model
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Fig. 2 Temperature field distribution diagram before

revamping the parameter



9 Z @5 BoL TR AERE Nd: YAG S A dE = 58 2000 #usob i 52 2407
WU R R PR 5 I ST K R
yo . (L0519 T A% 0 R AR SR BELRY BOIL T T 0 R
200 focus laser He-Ne laser
©150 |- Tt LD lens M, crystal
E 100 T . I\I’
50 |- e ‘f
0 b . plate
e

5

5 4
i 2
_150 1 2 ™™

Bl 3 &S Sk R R IR
Fig. 3 Temperature field distribution diagram after

revamping the parameter

—=— boundary before revamping
—e— center after revamping »
—4— boundary after revamping 7
—v— center before revamping 7

200 | ‘\

250 |

T/C
g
7

100 v"vv‘w
50 | \‘\_._._
°% 1 2 3 4 5

2 /mm

4 R Rl R I SR T E R A2 Al
Fig. 4 Thermal distortion of center and side facet

of crystal
16 202 B85 15 B A P %) I 32 A8 Ak T R 52 I
e R P S IR B 3 1 3 A

3 MR SLIRAE S IS H
FETEAE T b U IR EE B 1 5 A 53 B A
A B 3R T 0 05 RO AR O T

FS T 95 4 800 0 P05 B8 1 S0 I 2
Fig. 5 Setup of measuring the heat lens using
interference board
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Table 1 Number of disappeared stripe versus

different input powers

Input power /W Number of disappeared stripe

10 6
15 10
20 15
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Table 2 Calculated and measured thermal focal lengths versus different input powers

Before revamping

the parameter 7 /mm

Measured thermal

focal length /mm

Input After revamping
power /W the parameter » /mm
10 217. 3770
15 144.9132
20 108. 6883

356.1221 198. 2
237.4024 118.9
178. 0468 79.3
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