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Investigation on Nonlinear Optical Parameters for
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Abstract KDP crystal is grown by the traditional temperature lowering method. From the perspective of
orientations, nonlinear refraction and nonlinear absorption for KDP crystal are performed by the single Z-scan method
at the wavelength of 532 nm. Based on the application of the KDP crystal, the relationship between nonlinear optical
parameters and direction has been proved in the picosecond laser pulse. Under the experimental conditions, it is
shown that nonlinear refraction can be clearly observed, but no obvious nonlinear absorption phenomena. Self-
focusing effect has been discovered in KDP crystal. Then. nonlinear refractive index y(m, ) and nonlinear
susceptibility X;'“ are calculated through the relative theory. The results show that the nonlinear optical parameters
y(n; dand XZS) for KDP crystals can be affected by orientations. and the values are small for phase-matching directions

(I and II types).
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Fig. 1 Cutting schematic diagram of specimens for KDP crystal
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Fig. 2 Schematic diagram of Z-scan experimental set-up
e 52 B 2o e op L I3 BT A OO IO BIUEE Nd: YAG R BOE AR B K A =532 nm, WIE 4L w =
25 pm, BK9EHR 20 ps. MG akor = 1. 226 om ™ R HEHT ST 0 SEARLH 1490, SRR
25 em, [, =8.12 GW/cm® . A [ Htis) KDP K G i3 G 4267 — = 5 4= Z A8 3, TS A6 X Ot 5
L/L SHERALE = KR AR NTETF LR FLAEAE T R R T AR I R i E e e i e A 4k £&
PEAT PR

3 HiR5iTiE
3.1 KDP ZEFHF ZHEMERAR

3N a AN T (g, O =C0", 0°) FEMIFFFL Z FAHIH — 1B S i £k, B rh S e ol 45 1 L 40
& A M. IWEH AT LUE R b 0 TF Ll 2 U 7KF B 3K B R R 7R I SE 50 451 T A W i i
LM G . HACAS R H ) A (R AL Z 3603 — Ak S R ih £ 5 18 3 B s 2800, ¥ A R Ze vk e i
7

1.050

(]
o
g
é‘ 1.025
0
5 -l u n - " L]
T 1000 prwmgs e e e me,
kS| . ..'..-....- " e S Ll
=
g
S 0975}
S 0.
O. 50 1 1 1 1 1
2 -15 -10 -5 0 5 10 15
Z/mm

3 A=532 nm i} . KDP(p=0°,0=0") S {& JF FLIT— 1k 35 5F S iy 2k

Fig. 3 Normalized transmittance curve of KDP(¢=0°, §=0°) open-aperture Z-scan at A=532 nm
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Fig. 4 Normalized transmittance curves of KDP crystal closed-aperture Z-scan at A = 532 nm.
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Table 1 Measured results of nonlinear optical parameters of KDP (¢=45°) at 1=532 nm

Orientation 0 y/(10 ¥ m* /W) ny /(10" " esu) x,” /(10 Pesw)
0° 6.56 2.33 3.69
41° 4.39 1.56 2.47
59° 4,45 1.58 2.50
90° 5.28 1. 88 2.97
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Fig. 5 Normalized transmittance curves of KDP crystal closed-aperture Z-scan at A = 532 nm.
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Table 2 Measured results of nonlinear optical parameters of KDP (¢=0°) at A=532 nm

Orientation 0 /(10" m? /W) n, (10" % esu) )(2,3) (10~ " esu)
0° 7.95 2.83 4,47
41° 4.9 1.74 3.04
59° 4. 36 1. 55 2.45
90° 6.83 2.43 3.84
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