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Thermal Distortion Influence on Single-Slab Heat Capacity Laser Output

LI Jin-dong, GUO Ming-xiu, FU Wen-qgiang,
JIANG Ben-xue, HU Qi-quan, SHI Xiang-chun
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Experimental and theoretical studies of a laser diode (LD) array pumped solid-state heat capacity laser
(SSHCL) were reported. The thermal lens effect of heat capacity slab Nd: YAG laser under side pumped condition
was calculated, and the influence of the thermal lens effect on the output energy fluctuation of the SSHCL was
studied. In experiment, slab crystal size is 57 mm <40 mm X4 mm, peak pumped power of the LD array is 12 kW
with 1 kHz repetitive frequency and 20% duty ratio. In order to obtain high laser gain, the pump beams were

focused as small as 15 mm X 57 mm spot in profile. In the experimental examination, the output of single pulse
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energy was 1 J at the beginning, after 1 s operation it fell down to 50%.
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Fig. 2 Temperature distribution in the laser slab
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Fig. 3 Temperature distribution in the laser slab along

x axis (at 1 s)
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Fig. 4 Temperature distribution in the laser slab along
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Fig.5 Stress distribution in the laser slab (at 1 s)

Bl 6 b s RSR I « J5 18] B g 43 A 2k, NI 6
A LUE B, 7E TAEL ofF & (R 3R T8 A ) 347 B
BRBFN269 kg/em?® , /NT E AR BL 1 BR 1800~
2100 kg/cm? AUHRFRE 15%

X10
-1975.861 < Vel

-2047.621 5

-2119.386 \ /
-2191.151 \
-2263.916 \ /
-2334.681

~2406.446
-2478.211 :
-2549.976 \ //
—2621.741

-2693.506

<
[a W
~
A
o
=
-
|75]

L
0 04081216202428323.64.0
Width of YAG /cm

B 6 W xRN S AR (L s D

Fig. 6 Stress distribution in the laser slab along

x axis (at 1 s)

2.3 HHEST
S bR 1 035 FE O T — 4R T
%ﬁﬁ‘ﬁ,z\ﬁﬂﬂm

w—n—F T(x)—i—BLO' +B) 64 s

n,, = n—+ TT (I)‘i’BJ_ (O'zz +O‘1,C)9

d
B, = 0.34 X 10" /Pa,
B,=—0.91x10" /Pa", (5)

ot dn/dT 5 YAG H75 %0 AR UK 8 2 0B A
37 7 7 £ A0 2K (3) AT SR A A A 3 5 3R B4 4 A 4 ]
7,

1.838

1837}
1836 T
1.835 // \\
1.834 ' ‘

Refractive inde

1.833 |
1832F

1831 1 1 1 |
-2.0- 1§ 10 05 O 05 1.0 1.5 2.0

Width of YAG /ecm

B 7 W R REARITH R AL s BUR)

Fig. 7 Refractive index distribution in the laser slab

along x axis (after 1 s)
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Fig. 10 Configuration of laser system
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