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Abstract Transparent conductive films (TCFs) electrode electro—optic switch is an ideal switch device for high
average power, which can achieve high thermal management efficiency by reasonable design. A model based on the
schematic diagram of TCF's electro—optic switch is proposed. The switch's time characteristics and thermal effects
with average power loaded on the electro—optic are simulated by numerical modeling. The results show that the
switch’s rise time can meet the requirements of the nominal time. The depolarization loss caused by temperature rise
has small effect on the performance of the switch. The design of TCFs electro-optic switch for high average power
can be applied to high average power laser system at high repitition-rate.
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Table 1 Physical parameters of C,F: and DKDP

Parameter CisFs DKDP
Density /(kg/m”) 2052 2355
Viscosity /(mm?”/s) 15.3 -
Specific heat /[J/(kg-K)] 9300 700
Heat conductive coefficient /[mW/(m-K)] 64.6 2100
Refractive index n, 1.38 1.49
Permittivity e, 15.3 50
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Fig.1 Schematic diagram of TCFs electrode Pockels cell
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Table 2 Mechanical parameters of Pockels cell

Parameter Value
Gap thickness /cm 0.04
DKDP crystal size /cm’ 26%26%0.6
Beam area /cm® 24x24
Fluid inlet size /cm’ 8x3%0.03
Fluid outlet size /cm® 12x3%0.03
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Fig.2 (a) Ciruit diagram of electro—optic switch; (b) model of fluid-struture interaction
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Fig.3 (a) Dependence of voltage on DKDP on time; (b) dependence of switching efficiency on time
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Table 3 Physical parameters of DKDP

Parameter DKDP
b /(kg/m®) 2355
¢ I13/(kg-K)] 700
ko /[W/(m - K) 1.9
K /[W/(m - K)] 2.1
Elastic constants /(107 Pa™) 11 15.75
12 2.1
13 -4.0
33 20.14
44 79
66 168.3
10 (A=1064 nm) 1.49
a/m’' (A=1064 nm) 0.5
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Fig.5 Dependence of temperature on time at the center of the spot
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Fig.6 (a) Temperature distribution on DKDP crystal at steady state; (b) temperature gradient distribution
in the x orientation at steady state
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Fig.8 Thermal strain distribution on DKDP crystal

Fig.7 Themal-elasticity finite element mode
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