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potassium dihydrogen phosphate (KDP) crystals.

Constraint condition and crystal temperature are two mainly factors that affect the performance of
s. Under constraint conditions,

condition is destroyed and third harmonic conversion efficiency is decreased as a result of thermal stress and thermal
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deformation caused by temperature variation. An analysis method of crystals thermal sensitivity is established to
thermal deformation are considered to calculate the change law of phase matching angle. The validity and feasibility

the original phase matching
find the relationship between the temperature and phase matching angle. The finite analysis is used to obtain the
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distributions of thermal stress and thermal deformation, and then thermal-optic effect, stress-optic effect and
the efficiency calculation results of method are better conforming to the actual change law of phase matching angle.
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Fig. 2 (a) Mounting configuration and (b) finite element model of KDP crystal
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Table 1 Material parameters of aluminum alloy and KDP crystal at room temperature

Material Aluminum alloy KDP

Density /(kg/m?*) 2770 2338

Specific heat /[J/(kg « K)] 875 746
Thermal conductivity coefficient /LW/(m « K)] 148.8 K=Ky =176, k55=1.3
Thermal expansion coefficient /[10 7 (m/°C)] 2.3 an=asn=2.5, ass=4.4
¢, =71200, ¢, =—5000
Elasticity coefficient /MPa 71000 c13=14100, ¢33 =56800

€1 =12600, ¢4 =06220
Poisson's ratio 0.33 -
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Fig. 3 Fundamental frequency refractive index variation distribution of full aperture SHG crystal
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Fig. 4 Refractive index variation and detuning angle in the beam aperture caused by stress-optic effect
HRBELE XA

AR 0.1 CHY L, SHG @i R 1 7= A= M PIE A2 I 5 s . Wl DL i 7 A A
HE A9 R o it A D ) ) FE A B /N v O T AR i B R TR 7 A v BRESE o AT 7 25 e 1 52 v
B 2 2 FETE A TRIRE . AR I Al i A R R D 1) T 728 AR B8 308 I8 e 8 1) 52 i R KL AHJE A2 SR 19 e b
7 11} B2 T 0 X 3 O e s 0 A R R O

TS B A I D 1 AR R AR 7 AR 1 0 A 5 R S AR A SC R ANIET 6 BTl Rl A 5 R R A AR AR BE B
P VEC AR 1 8 Al 22 52 AN K 40 il 29 8 31 prad /°CHT 30 prad/°C (AR o
35

3.2.2

surface

. ——AG(SHG)of deformation
dgfi)&%%m; ‘1‘0’2““ 30 —AB(THG)of deformation
0.14984 X 102
0.13082X 10-2 < 25
0.118 X102 s
0.92775X 10 220
0.73752X 103 2
0.5473 X 10 <215
0.35707X 10 3
0.16684 X 10-3 10
-2.3382X 10 "
0
0.2 0.4 0.6 0.8 1.0
Temperature variation /'C
B 5 IREASE 0.1 °C I & 26 T B T 28 i &l 6 3 P AR PR AR 5| A 2R 08 A B TR 1 AR 1k

Fig. 5 Surface deformation distribution when the Fig. 6 Detuning angle caused by deformation in the

temperature changes 0.1 C beam aperture versus temperature
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