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Simulation of transmission characteristics of focused laser inside KDP crystal

DENG Lei-min DUAN Jun YANG Huan DU Min
( Wuhan National Laboratory for Optoelectronics College of Optoelectronics Science and Engineering Huazhong University of

Science and Technology Wuhan 430074 China)

Abstract: Laser producing 3-D microstructures inside KDP crystals is an effective way to suppress the transverse stimulated
Raman scattering( TSRS) effect in high power lasers. The transmission characteristics of focused laser inside KDP crystal was
simulated to investigate the feasibility of laser making 3-D microstructures and the effects of laser parameters on the machining
accuracy efficiency and success rates. The effects of the focus peak power density spot distortion and the migration are the main
factors affecting the machining accuracy and ca (:rystal fragmentation. The size and shape of the e-polarization focus will
distort and its peak power density decreases rapth the increasing of angle between incident laser and crystal optical axis.
The results show that the effect of the e-polarization laser will increase the processing efficiency more than twice when the angle is
less than 15° and can be neglected in the low-energy or cause crystal fragmentation easily in high-energy when the angle is greater

than 30°.
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Fig.1 Schematic diagram of Huygens’ construction
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Fig.2 Schematic diagram of spot segmentation
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Fig.3 Schematic diagram of model coordinate
1 A’
(Si.nerl C(.’S@rz 0) i A
sinf, sinf,
(v 2)
oF (sin&r2 ) oF
L] - x + .
0x Siner ay
(o0 )+ 2 (- =0 (s)
sing, 0z
(:'))i = 2xn.’ (;;I; =2 ( ysinB - zcosB) n,sinB +

2( ycosB + zsinB) n,’cosB %F = —2( ysinB - zcosB) x
z

n,>cosB +2( ycosB + zsinB) n,’sinB.
PQ



74

aFcosé’r2 B anint?r2 =0 (6)
0x ay
(9 (5 (6) 3 0
e 0
Snell o MATLAB
KDP
2
KDP
0 12mm
59.1° KDP 355nm
n,=1.4858 n, =1.5311,
1:0.2 8W
15mm 103mm.
KDP 50um
4a 318 um e
o 355nm
317 pm
4b o
x position/um
L
g
=
Fig.4 Contrast of experimental result and simulated result
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Fig.5 Relationship of the focus position and the angle between the optical
axis and laser

a—focus migration in z direction b—focus migration in y direction
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