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摘要摘要摘要摘要： 

在同成分LiNbO3中,掺入ZnO的摩尔分数分别为1%、3%、5%、7%和9%,掺入（质量分数）0.03% MnCO3和
0.08%Fe2O3,采用提拉法生长了优质Zn∶Mn∶Fe∶LiNbO3晶体.测试Zn∶Mn∶Fe∶LiNbO3晶体的OH-红外吸

收光谱,抗光损伤能力和位相共轭性能.Zn离子浓度在7%和9%时,OH-吸收峰移到3 528 cm－1,讨论OH-吸收峰移

动机理.随着Zn离子浓度增加,抗光损伤能力增加.Zn离子浓度增加到7%,达到阈值.Zn∶Mn∶Fe∶LiNbO3晶体抗

光损伤能力比LiNbO3晶体高二个数量级,研究高掺锌Mn∶Fe∶LiNbO3晶体抗光损伤增强机理.随着Zn离子浓度增

加,Zn∶Mn∶Fe∶LiNbO3晶体位相共轭反射率降低,位相共轭响应速度增加.Zn∶Mn∶Fe∶LiNbO3晶体位相共轭

镜消除了光波的位相畸变.以Zn∶Mn∶Fe∶LiNbO3晶体作存储介质进行全息关联存储实验.讨论全息关联存储的

工作原理.以原图象的25%和50%进行寻址,在输出平面上接收到较完整的存储图象. 
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Abstract: 

Zn∶Mn∶Fe∶LiNbO3 crystals with 1%,3%,5%,7% and 9%,ZnO(in mole) and MnCO3 and Fe2O3,added 

at concentration of 0.03%and 0.08(in mass)respectively,were grown by Czochralski method from 
congruent LiNbO3 melting.The OH- infrared absorption spectra,the optical damage resistance and 
phase conjugate properties of Zn∶Mn∶Fe∶LiNbO3 crystals were tested.When Zn2+ concentration 

reaches 7% and 9%,OH- absorption peaks shift to 3 528 cm-1.The mechanism of OH-1 absorption 
peaks shift were discussed.The optical damage resistance ability of Zn∶Mn∶Fe∶LiNbO3 crystals 

increase,with the increase of Zn2+ concentration.When Zn2+ concentration reaches to 7% (reaches 
threshold value),the optical damage resistance ability are two orders of magnitude higher than that of 
LiNbO3 crystals.The enhancement mechanism of optical damage resistance of highly doping zinc 
Mn:Fe:LiNbO3 crystals was researched.The bhase conjugate reflectivity decreases and phase conjugate 
response speed increases,with the increase of Zn2+ concentration.The phase conjugate mirror has 
eliminate optical wave phase distortion.The holographic associative storage experiment was carried out 
using Zn∶Mn∶Fe∶LiNbO3 crystals as storage medium.The working principle of holographic associative 

storage was discussed.Using 25% and 50% addressing,the intact storage image was received in output 
plane.

Keywords:  Zn∶Mn∶Fe∶LiNbO3 crystals   Phase conjugation properties   Holographic associative 

storage   

收稿日期收稿日期收稿日期收稿日期 2010-03-17 修回日期修回日期修回日期修回日期 2011-06-28 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2011-08-25 

DOI: 10.3788/gzxb20114008.1276



基金基金基金基金项项项项目目目目: 

国家自然科学基金(No.60777006)资助 

通通通通讯讯讯讯作者作者作者作者: 徐超（1983-）,男,博士,主要研究方向为晶体光折变性能.Email:xuchaohit@gmail.com

作者作者作者作者简简简简介介介介: 

参参参参考文考文考文考文献献献献：：：：

[1]BUSE K,ADIBI A,PSALTIS D.Non-Volatile holographic storage in doubly doped lithium niobate 
crystals[J].Nature,1998,393(18):665-668.
[2]ZEN X H,LI H T,SUN Z J.Defect structure and optical damage resistance of Mg∶Mn∶Fe∶LiNbO3 

crystals[J].Phys D:Appl Phys,2004,37:634-637.
[3]LUO Su-hua,SUN Xiu-dong,SHI Hong-xin.Defect structure and optical damage resistance of In∶Fe∶
Cu∶LiNbO3crystals[J].Journal of Modern Optics,2009,56(1):115-119. 

[4]LI Ming-hua,JIA Xiao-lin,QIANG Liang-sheng,et al.Characteristics of holographic memory and phase 
conjugate of Ce∶Fe∶LiNbO3crystal[J].Acta Optica Sinica,1993,13(3):229-232. 
李铭华,贾晓林,强亮生,等.Ce∶Fe∶LiNbO3晶体的全息存储和位相共轭特性的研究[J].光学学报,1993,13

(3):229-232.
[5]LI Ming-hua,GAOYuan-kai,JIA Xiao-lin.Characteristics and application of phase conjugate mirror of 
Ce∶Eu∶LiNbO3 crystal[J].Acta Photonica Sinica,1994,23(4):293-296. 
李铭华,高元凯,贾晓林,等.Ce∶Eu∶LiNbO3晶体的位相共轭镜性能及其应用研究[J].光子学报,1994,23(4):293-

296.
[6]JIN Guang-hai,LI Ming-hua,SUN Guang-rao,et al.Growth of Ce∶LiNbO3 crystal and research of 

phase conjucation[J].Journal of Synthetic Crystals,1992,21(4):362-365.
金光海,李铭华,孙光跃,等.Ce∶LiNbO3晶体的生长及其位相共轭效应[J].人工晶体学报,1992,21(4):362-365. 
[7]XU Z,XU S,ZHANG J.Growth and photorefractive properties of In∶Fe∶LiNbO3 crystals with various

[Li/Nb] ratios[J].J Cryst Growth,2005,280:227-233.
[8]SUN L,WANG J,LV Q.Defect structure and optical damage resistance of In∶Mg∶Fe∶LiNbO3 crystals 

with various Li/Nb ratios[J].J Cryst Growth,2006,297:199-203.
[9]YANG Chun-hun,XU Yan-bo,YANG Rui,et al.Research on photorefractive properties of near stiometric 
Ce∶Mn∶LiNbO3 crystals[J].Acta Photonica Sinca,2007,36（5）： 909-911. 
杨春辉,许艳波,王锐 ,等.近化学计量比Ce∶Mn∶LiNbO3晶体光折变性能研究[J].光子学报,2007,36（5）：909-

911.
[10]LUO Su-hua,WANG Jian,SHI Hong-xin,et al.Dual-wavelength nonvolatile recording in LiNbO3∶In∶
Fe∶Cu crystals[J].Acta Photonica Sinca,2009,38(7):1675-1678. 
骆素华,王键,石宏新.LiNbO3∶In∶Fe∶Cu晶体中的双波长非易失存储[J].光子学报,2009,38(7):1675-1678. 
[11]HE Li-li,DAI Li,XU Yu-heng.Effect and influence of Mg2+ on photofractive properties of Ce∶Fe∶

LiNbO3 crystals[J].Acta Photonica Sinca,2007,36(8):1418-1421.
何丽娟,代丽,徐玉恒.Mg2+对Ce∶Fe∶LiNbO3 晶体光折变性能的作用和影响[J].光子学报,2007,36(8):1418-

1421.
[12]杨昌喜.利用掺杂LiNbO3实现实时关联存储[D].天津：南开大学,1989. 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

文章文章文章文章评论评论评论评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反馈

人  邮箱地址  

反馈

标题  验证码  

反馈

Copyright 2008 by 光子学报


