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Table 1 Parameters used for LiNbOs in the analysis

Fig.2 The recording geometry

Parameter Value References Parameter Value References
Ye/(m**s ") 1X10° " [12] Nio/m™* 1 X 10* [ 8]
s/Am* eI 3X10° " [12] Neaw/m 6.2%10" [ 8]

Ly /m 5x10° " [12] € 20

N./m "’ 8 % 10™ & /eV 1.0 [1]

Di/m’° 1 X 10% & /eV 1.2 [1]
& /eV 0.2 [ 1]
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Fig. 3 (a) Amplitudes of donor grating and ion grating concentrtion versus simultaneous writing/fixing time ¢ at
400 K under initial intensity ratiosr = 5. (h) Internal space charge field verse simultaneous writing/Tixing
time ¢ at 400 K. (¢) Grating amplitude modulation m versus simultaneous writing/fixing time ¢ under dif-

ferent initial intensity ratios r at 400 K.
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Fig. 4 Developed space charge field E.. versus crystal Fig. 5 Developed space charge field F. versus fixing
depthz at Tr = 400 K under different initial in— temperature Tral z = 1.5 mm under different
tensity ratiosr. —— fo= 6000W/m", =+ 1o initial intensity ratios r.

= 1000 W/m".
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Dynamics Characteristic Analysis of Thermal Fixing Photorefractive
Hologram Grating in Lithium Niobate

Li Jianlang Liu Liren Liu Youwen Wang Huaisheng Zhou Changhe
( Shanghai Institute of Optics and Fine M echanics, The Chinese Academy of Science, Shanghai 201800)
(Reviced 24 May 1999; reviced 30 August 1999)

Abstract T he standard band transport model with mobile ions and the coupled-w ave
equation under different initial intensity ratio and fixing temperature are solved by
numeric method to study the dynamics of recording and thermal fixing photorefrac—
tive hologram at high temperature in LiNbOs photorefractive crystal. The theoretical
thermal fixing time and the temperature dependence of the space charge field are ob-
tained. During of recording and fixing the partial cancellation of proton grating and
the donor grating causes the emergency of the net charge field’s extremum, and pro—
ton grating could also change the direction of the coupling betw een the reference light
and the signal light.

Key words photorefractive hologram grating, simultaneous writing/fixing, numeric
solution.



