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Fig. 2 Diagrams of liquid crystal molecule rotation
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(a) No voltage is applied; (b) voltage is applied
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Fig. 4 Microstructures and spectra of ITO films with different thicknesses!
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with wavelength of 355 nm; (d)—(f) near-infrared ps laser with wavelength of 1064 nm
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Fig. 9 Typical damage morphologies of PI film irradiated by the quasi-continuous nanosecond laser with the repetition rate

of 20 kHz"" . (a) Result observed by the white light interferometer (the parameter of the irradiated laser:

20.7 J/em®, 50 pluses); (b) result observed by the microscopy (the parameter of the irradiated laser: 23 J/cm?®,

500 pluses); (c¢) result observed by the SEM (the parameter of the irradiated laser: 19 J/cm?, 1000 pluses)
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Fig. 10 Judgment of laser damage of liquid crystal material using image subtraction
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Table 2 Laser induced damage thresholds of liquid

crystal optical devices and its componentst?*]

Laser damage resistance
Liquid crystal when wavelength is 1064 nm
and impulse duration

is 15 ns /(Jeem ™ ?)

modulator element

Glass substrate (K8) >16.0
Liquid crystal layer >16.0
Alignment layer (GeO) 6.9
ITO transparent electrode 2.5-2.9
Liquid crystal modulator with
2.5-2.9

longitudinal electric field

B2 BE KA O 2N B L ) BRATE 5T BT 1Y
HH RS TG4 38 M 1E 808 nm & V34 &2
WO R B M RE AR L R AR & B Y BB TR
BT 133 W/em?” I, I At G 2E 34 10 AR A 3 il
PEFF IR KA VRN LSO 56 B S A0 IR T35 3
TSR 2 5. (100 O SEUR S AR R T
EOH A O T R % N 141 W/em® T B 2
133 W/em® B DA B, b ORE SRS B A s, 95
R EEGE T OGS A FE 1083 nm 5
Ty 2R 7 S O B BT B AR 7 8 9 BE 0 AR AR BLAREDS
TR YR RO D R AT 102 W/ em” B,

0100002-9



H |

i b

TR T 2 28 A A R ST 18 42 B ) B AR 32 5% ) 5 A B TR
WOGTI B W T 229 1000 W/ em? 3 FE v, Wbt
S I AT U 4 TR B R BRSO T R N T =
MTREAR . F AT D V0 T 2 28 A 7R 3 S 3O T 1 T
ZURAL L F100 W/ em? . 3 F R &b 6 2 48 1R A8 ST
21 4h e B o % S 0% (1064 nm, 10 ps, 10 kHz—
2 MHz) ™ WA 18 i % B2 Bt 5 i RO ) 238 %5 i T
0 I ARG B 42 A 4

2 [ 2% 25 0 5 0R FH A 6 8 BRI 9T T TR A A
RSO AR Ak 5 1 A A A7 I8 ) A 1 B e B, A
IR IO T R B W T B4 1000 W/em” i 2
AT DLTE I 22 J 0 o S T 00 2% 31 30 e e = A A 3R
V5TV A P XU B AR R AR T R A A
FEAEMERLC B U5 SR W 2 AR R
BT, 2 SR R DG AT & 334 P 3 ) 9 [0 B S50 B 475
SRAETE . BEJS - LTIy 2R 28 7 B A 1 O 08 &2 T 2%
o & B0 3 Gl B sk 2

After laser exposure

B1L sk A RHE AN [ 5 0 07 R i R .

Fig. 11 Migration of the liquid crystal material under different control modes
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(a) Under irradiation of high power continuous laser; (b) under heating of temperature controller
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