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Ring self-pumped phase conjugation of Ce-doped KNSBN crystals

Sun Daliang, Chen Jun, Song Yongyan, Jiang Quangzhong, Chen huanchu
(lInstitute of Crystal Materials, Shandong University, Jinan 250100)
Xu Jingjun, Wu Yuanqing, Liu Simin, Zf-w,ng Guangyin
(Physics Department, Nankai University, Tianjin 300071)

" Abstract  Self- pumped phase conjugation in a-face titled-cut Ce-doped (KNa ).,
(Sry. 75Bayg. 25) 0. sINb,Os crystal was demonstrated without external reflection mirrors, pumping
beam and applied field, and phase conjugation reflectivities as high as 25% were measured.
The threshold power was lower than 0. 03 W /em?. Its photorefractive coupling constant was
computed for various a-face titled-cut angles for the first time.
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a) Phase conjugator with two interaction regions of four- wave mixing. The
direction of the ¢ -axis of KNSBN crystal, @, and «; are shown. Beam 1 and 2 are
pumping beams generated from input wave 4. Each interaction regioén contributes
tothe phase- conjugate output wave 3. b) Ce-doped KNSBN ring phase-
conjugator with one interaction region. Beam 2 is the total internal reflection of
beam 4. Beams 1 and 2 are pumping waves. Beam 3 is the phase-conjugate wave

produced by four-wave mixing. a -face tilted-cut angle £ is shown
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Fig. 2 Plot of the computed coupling constant Fig. 3 Plot of the computed coupling constant y
© = versus angle a; for various angles a, for versus the angle a; for various a- face
a Ce- doped KNSBN crystal with a tiltedeut angles f for the Ce- doped
measured effective number density of KNSBN crystal, which is based on the
charges N = 3.2 X 10" em™. Other same parameters for Fig. 2

parameters approximately used in this
~ computation are : index of refraction =,
= 2.4, n, = 2.3 , dielectric constants
gn = 380, e = 120, and electrooptic
coefficients ¢ 7,3 = 30 X 10'2V/m, r,
= 250 X 10 V/m and 743 = 110 X
10 V/m
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Fig. 4 Experimental set-up for Ce-KNSBN ring Fig. 5 Typical plot of phase- conjugaie
sefl-pumped phase conjugation. P - reflectivity R as a function of time. for
polarization rotator; BS -beam splitter an incident intensity of 0. 6 W/em? at

the incident angle of 44°
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