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Research of laser damage on liquid crystal optical elements

LUO Yong-quan, ZHANG Da-yong, ZHANG Cui-juan, LUO Fei, SHEN Zhi-xue, LIU Hai-tao
(Institute of Fluid Physics, Chinese Academy of Engineering Physics, Mianyang 621900, China)

Abstract. In order to apply liquid crystal optical elements in high power solid pulsed laser facility, the laser damage on
liquid crystal optical elements was studied based on simulation and experiments. The physical mode of laser thermal damage on
liquid crystal optical elements was built and temperature distribution was calculated at certain incident laser energy density, the
laser damage threshold of the polyimide film and liquid crystal material were measured and the laser damage mechanism and
threshold of the liquid crystal optical elements were atiained. The results indicate that laser damage on the liquid crystal optical
elements mainly origin from the decomposition of liquid crystal material and polyimide film under the laser induced high

temperature conditions, the laser damage threshold could be improved through optimizing their structural and physical

parameters.
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Table 1 Thermal constant of LC elements
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Fig. 2 \Pemperature distribution of LC elements
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Table 2 The laser damage data of polyimide film
energy density/ experimental damage
order number
(J-em™2) number probability/ %

1 13 10 0

2 15 10 0

3 17 10 10

4 18 10 30

5 19 10 70

6 20 10 90

7 25 10 100
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Fig. 4 Experimental results
[ da i, ASTEOEREE B RN 18)/em” B, F
Hlk i fe , BRI B A R A AR, R R ARF
PARBLA S A2 DG 4515 AT 5 A 00 s 3 o B 1 A
A5 & 4b o, ASHEOERE R BEHE %] 20)/ cm® B, E
otk vhod 5 200ns , FRIGHR B & A T 0] 0 1K 08,
R AR A T ORS00, 518 T HEHE BT 58

FERIMEAR . 2 A ST MO RE R B E X 8] 25)/em’ L) |
i, 5 I LR Ot AR A PR 2 Rl A2 7 B XP-
203 R JE DB 1 &R AR A BRI A1 DL, B
PREE RN 5 Bz o

Fig.5 Laser damage on LC material
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