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ïÄ
ü�c���¬N�1�Ñ�1���|©±9§Ý�Cz'X. ¢�L², �¬N|©�,p, 1�
Ñ���
�Ì³�; ØÓ|©¬N1�Ñ����³��§ÝØÓ. ddJÑ�c���¬N3 48.9 mol%—

49.3 mol%��S�U�3��.�|©, �¬N|©�Lù��.|©�, ¬N1�Ñ���Ì³�, 1�Ñ�
1��§Ý�6'X²wUC.
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Æ��¸�K| [7] ïÄ
CzÆOþ'�c��
�¬N3Å�¥��ÅÍÜ5U, ��
 15 cm−1

�pÍÜXê. Ød±	, M�Tó��Æ�ëë
¢!�DÁÚSz��K|�éV�±9n�
�CzÆOþ'���¬N?1
�X��Ä:
ïÄ [8−12], ÙïÄ(J¿©L²UC¬N�|©
(¢�N�¬N5U�k��{.

,, IS	�þã�'ïÄÌ�8¥3Ó¤
©���¬N±9CzÆ���¬N�5Ué',

éuü�c���1�Ñ� (1÷/) 1��ä
N�|©�6'X���[��. d	, ù
ïÄ
A��Ü�¿§e�ð§5UïÄ, vk�9¬N
1òC�'5U�C§1�. ÄuþãïÄV¹,

�©¥��
ØÓ�|©��c���¬N, X
ïÄ
¬N�1�Ñ�1���|©±9§Ý�
Cz'X. (Juy�¬N|©�L,��.|©
�, ¬N�1�Ñ�ò¬��Ì³�, 1�Ñ�
1��§Ý�6'XK¬²wUC.

2 �¬��

� © æ ^ Czochralski (J . {) ) � 
 Ó ¤
©�c���¬N, �cßÝ� 0.03 mol%. ,
�ò¬N�¤ 1.2 mm þ� y ����/�¡.

� 
 �� Ø Ó � | © � ü � c � � � ¬ ¡, é
¬¡?1
 VTE ?n (í�Ñ$²ï?n)[13].

VTE ? n E â L § � V ã X e: å © ® � ´
XÝ� 99.99%� Li2CO3 Ú Nb2O5, Ù¥ Nb2O5

3 800 ◦C e²L
 2 h ��Í?n. r®�Uì8
I�|©?1·Ü, ,�®�ï�, ¿3 1000 ◦C ?
1 2 h �ú�. ò�?nÓ¤©ü�c���¬¡
^ Pt j�7� (8�´��¬¡�®"�>), �\
L�®�¥, ��^ Pt X�µl�. rCk®�Ú
¬N�lG�\p§¬¥, 3 1100 ◦C ?n 140 h

�m. p§e, L�®�¥º�Ñ� Li2O íNØ
ä?\Ó¤©���¬¡, Jp
¬¡¥��¹
þ. ²LØÓ·Ü'~�L�®�� VTE ?n,

���ØÓ�|©�ü�c���¬¡. d	, ?
nL�¬¡�I²L1Æ?�1. ��, æ^.ù
1Ì�°�{ [14] O(ÿ½
¬¡��|©©O
� 48.2, 48.9, 49.3 Ú 49.8 mol%. 3e©¥, þão

¬�¬ò^Ù|©��?1I½.

3 ¢�L§

ã 1 �Ñ
ÿþ1�Ñ��¢���. -1
ì���N"Ë YAG u1�ª���-1ì, Ñ
Ñ1� 532 nm Å��ëY-1,  ����Y²
��. ·�r�ÿ�¬� c ¶Y²��, ¿�-1
å ���²1, =\�1Å�éu¬N�É~
 �. ÷ y �\�¬N¿�)Ñ�1�1å�"
Ë1å (3ã 1 ¥�I� P ). -1å�1�º�
� 1.2 mm. P~¡^uUC"Ë11r, ¶^u	
�Ñ�1. 3"Ë1\���¬�c, l¥�Ñ�
Ü©��ë�1å (3ã 1 ¥�IP� R), Ù�^
5iÿ��N-1ì�õÇÅÄ, ¿�ØõÇÅÄ
é¢�(JE¤�K�. �O�Å�ë��1&Þ
^u&ÿ"Ë1�ß�1r (It). ¢�L§¥, O
�Å¢�&ÿß�1�1r, ¿ÏLO�ìP¹
�m, �ª�Ñß�11r��m�Cz�. ;
.�Xã 1 ¥�eã¤«, 31Ñ�¢�Ð©
�ã, "Ë1��ÑÌ�5u¬Nc�L¡ (�
�1ÆÛ�) ���±9¬N���áÂ. 3¬
NSÑy1�Ñ�y���, "Ë1��Ñm©�
�mO\¿�ª���Ú. �â Kamber � [15] �
Ñ�1�Ñ�ÿþ�n, ÄkATP¹Ð©�ãß
�1rÝ It0 (ß�1�"Ë1²{��9áÂ�
¬N�L¡�Ñ�1), ,�P¹�Ú�ãß�1
rÝ It1, ù�=�±O�Ñ�Ú1�Ñ�1�1
r Is (= It0−It1), �Ú1�Ñ�rÝ�½Â� R

(= Is/It0). ��5ù, �c���¬N�ò�Ç9
áÂXêÏ~¬��|©Ú�,ßÝ�CzC
z. ,, ·�3Á�¥�§¦^ß�15�N1
�Ñ�1�, l;�
�¬�mò�Ç±9áÂ
Xê��É�5�K�. ,	, ·�Ó��y
¢
�¤^�1r±9§ÝCzé¬Nò�Ç±9á
ÂXê�K�é�, Ïd�±(@¬Nß�1r�
�m�Cz��5u1�Ñ�1�.
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ã 2 �Ñ
o¬�c���¬N3�½"
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ã 1 1�Ñ�¢�C�ã

ã 2 ØÓ�|©�c���¬N1�Ñ��

Ë1r I0 = 31.8 mW/cm2 �1�Ñ��, ¢
� § Ý T � 20 ◦C. l ¥ � ± w � � $ | ©
(48.2 mol%Ú 48.9 mol%) �ü¬¬N�1�Ñ��
~î, ,¬N|©�p�ü¬¬N1�Ñ�K
��
�Ì³�. �
�yþã(Ø�Ê·5, �
	
ØÓ"Ë1reo¬¬N�1�Ñ�rÝ R

� (�ã 3). lã 3 ¥�±w�, ¤k¬N�1�Ñ
�3 31.8 mW/cm2 ±þ�"Ë1reÑªu�Ú.

éu�|© 49.0 mol%±e�ü¬¬N, �Ú R �
��
 45%�m, ��|©O\� 49.3 mol%, ¬
N��Ú R ��ÌP~� 10%�m. AO´��
|©�CzÆOþ'� (49.8 mol%), ¬N�1�Ñ
�K��
�.�³�. ù�(J�~k|u¬N
��E�;A^, �3��§Ýþ³�DÑ1»�
/¤. Ó�, ·��A'5, 1�Ñ�rÝ R 3�|
©�� 48.9 mol%—49.3 mol% S�¯�eü. T(
JL², 3T��S�U�3��.|©, �¬N

|©�Lù��.|©�, ¬N1�Ñ�ò¬��
Ì³�, 1òC5U��×�J,.

ã 3 ØÓ�|©�c���¬N�1�Ñ�rÝ R �"Ë
1r I0 �Cz�

¯¢þ, �c���¬N1�Ñ�1�3�|
©�� 48.9 mol%—49.3 mol%S¯�Cz��d
1�Ñ��§Ý�6'X¥wÑ. ã 4 �Ñ
�
½"Ë1r I0 = 31.8 mW/cm2 e1�Ñ�rÝ R

��§Ý�Cz'X. lTã¥�±w�, ¦+$
�|©�ü¬���¬N�3 0.6 mol%��ßÝ
�å, �§��§Ý�6'X3 31.8 mW/cm2 ù�
1reA��Ó: 1�Ñ��§Ý��5P~, �
� 150 ◦C ���³�. ��, �|©� 49.3 mol%�
�¬, Ù�' 48.9 mol%p
 0.4 mol%, �Ù§Ý�
61�%»,ØÓ: 1�Ñ�3 80 ◦C �®²��
�³�. $�|©¬NÚp|©¬N�1�Ñ�³
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�§Ý�ØÓ?�Úy²
�.|©��3.

ã 4 ØÓ�|©�c���¬N�1�Ñ�rÝ R �§Ý
�Cz� (Ù¥�|©� 49.8 mol% �¬�1Ñ�rÝ©ª
� 0, =Ø�§ÝCz, ÏdÙ��xÑ)

þã'u�c���¬N�3�.|©�(
Ø�U3���X���¬N¥é��'�â.

ã 5 �Ñ
�|©©O� 48.4 mol%, 48.8 mol%,

49.4 mol% Ú 49.7 mol%�o¬�������1
÷/ã�, Ù¥"Ë1r� I0 = 183 W/cm2. l¥
�±w�, 3�|©�� 49.4 mol%—49.7 mol%S,

1�Ñ��×�³�, =3ù���S�3���
.|©. ¦+X���¬N¥�.|©Ñy���
ØÓu·�¤?n�ü�c���¬N, �Ù(J
L²�.|©��3éuØÓ�,����¬N
�U´Ê·�. �Ä��c���¥c,���
3, ¿��¬²Lí�Ñ$²ï?n�?u�zG
�, ¤±Ù�.|©AT�é $, ù�þã¢�
�Ñ 48.9 mol%—49.3 mol%���´'����.

ã 5 ØÓ�|©���X���¬N�1÷/ã� (a) 48.4 mol%; (b) 48.8 mol%; (c) 49.4 mol%; (d) 49.7 mol%

5 ( Ø

�©��
ØÓ�|©�ü�c���¬N,

XïÄ
¬N�1�Ñ�1���|©±9§
Ý�Cz'X. ¢�L², éu�|© 49.0 mol%±
e�¬N, 1�Ñ��~î, ��|©O\
� 49.3 mol%, ¬N�1�Ñ���
�Ì³�.

AO´��|©�CzÆOþ'� (49.8 mol%),

¬N�1�Ñ��.��. Ó��uy, $�|
©¬N�1�Ñ�3 150 ◦C ����³�, �
|©� 49.3 mol%��¬3§Ý�� 80 ◦C �, 1

�Ñ�®²��. dþã1�Ñ�1���|©
±9�§Ý�Cz'X, ¿(Ü���X���
¬N�1�Ñ�ã�, ·�JÑ�c���¬N
3 48.9 mol%—49.3 mol%��S�U�3��.
|©, �¬N|©�Lù��.|©�, ¬N1�
Ñ�ò¬��Ì³�, 1�Ñ�1��§Ý�6'
X²wUC.
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���¬N, 3dL«a�.
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Abstract

In this paper, Fe-doped lithium niobate crystals with different Li compositions are prepared. The composition and temperature

dependence of the light-induced scattering in Fe-doped lithium niobate are studied. The results show that the crystals with the com-

positions lower than 49.0 mol% suffer from the serious light-induced scattering, but when the composition increases to 49.3 mol% the

light-induced scattering is suppressed significantly, in particular at a composition of 49.8 mol% the light-induced scattering disappears

completely. It is also found that the light-induced scattering of the crystals with lower compositions can be suppressed completely by

elevating the temperature to 150 ◦C. However the temperature for the complete suppression of the light-induced scattering in the crystal

with a composition of 49.3 mol% is only 80 ◦C. Based on these results, it is suggested that a critical Li composition may exist in a

range from 48.9 mol% to 49.3 mol% and beyond this composition the suppression and temperature dependence of the light-induced

scattering will change significantly.
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