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�©ïá
	\>|N���8� �
�1©åì���¥nØ�., |^ê��[�{mÐ

�1©
åì�nØïÄ, é�N ��
�1©åì?1
©Û, ��
ØÓ©ê�Ëål±9	\>|^�e�1r©
Ùã. ¢��O���
�����8� �
�1©åì, ¿éÙ?1
 Talbot û�1©å¢�ïÄ, �	\>
Ø� 0.5 kV(>|� 1 kV/mm) �, *ÿ�
 Talbot û�1©åy�, �X	\N�>|�O�, Ùû�1©åã��
�ß, T¢�(JÚnØïÄ(J�Î.
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1 Ú ó

�Ë (Talbot) �A, =±Ï5ÔN�û�g¤
��A, ´�«�~k¢^d��1Æû�y�.

g 1836 c Talbot ��
ù«±Ï5ÔN�û�g
¤�±5 [1], Talbot �A®²31Ï& [2]!1Æ
°�ÿþ [3,4]!1&E�; [5]!�ã/DÑ [6] �
+���
2��A^, 
�1©åìK´Ä
u Talbot �AïÄ����+�. 
�1©åì,

=´ò\�1å©�¤
��1å��±o1r
ØC�ì�, §�±p�¿1�¤1Æ&E?n,

1õÇ©�ÚõÏ�pë�õU [7]. 8c��

�1©åì�ïÄ®²'�¤Ù [8], ��
�1
©åì��Eá�Ú
�(��±kõ«ÀJ, Ø
Ó�|Ü¤�)��J�¬ØÓ, �±��5¬N
�á��
�ì�ïÄ®wyÑÙ`��5U [9],

�©ïÄ�´8�
�(����51f¬N1
©åì. 8�
�(�3g,.¥�©~�, X·
¶!�$!��z%!���þ´U,8�
�
(�, <�uy
ù«(��`�5, ¿31nÍ
Üì [10]!1nò´� [11] ±9õ�Ü6ã�?n

ì¥ [12] �þA^. 31©åì¥, 8�
�(�
U
éÐ�|^1U, X 2002 c Xi ��O�Ä
u Talbot �A�8�
�ì²1U=��ÇnØ
�Ú¢��©O� 100%Ú 90.6%[13]. Cc5, ïÄ
ó�ö��Ñæ^�r�Cqe�Fp�©Ûn
Øé8�
�1©åì?1nØïÄ [7], �|^�
�¥nØé	\>|N�
�1©åì�|þ!
1r©Ù�nØïÄm���. 	\>|N� �
.
�1©åì, �±k���Ø
�ì3ó�¥
Ï§ÝCz�5�ØûK�, Ó��N��|þ!
1r©Ù��
�1©åì�A^Jø
#�ï
Äg´, Paturzo �< [14,15] Çk|^	\>|N�
¢y
8�
�1©åy�, �¤I	\N�>Ø
�p� 3.5 kV ±þ�âU*	��þ!�1Å©
åy�, ùØ|u�1Æ
�ì��¦^Ú18
¤. �©|^��¥nØ, ïá
	\>|N�

�1©åì�|þ!1r©Ù�nØ�., ÏLN
�	\>|5UC ��, l¢y1r�þ!©
Ù. 3dnØïÄ�Ä:þ, ·��O���
�
����8� �
�1©åì, ¿éÙ?1
Ï
1¢�ïÄ, 3�$	\>Ø 0.5 kV N�e, ¢y

û�¤��þ!1r©Ù, ¢�(JÚnØïÄ
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2 nØ©Û

Uì¬NÔnÆ¥ïÄ±Ï(���{, �
�±Ï
�ÔN�\�1|E�Ì©Ù U(r) �
±�¤��Ä�¼êÚ��¬�
�¼ê�ò
È/ª [16], Äud�., ·���3©ê Talbot

ål Zβ = ZT/β, (β = 1, 2, 3, · · · ) ?�E�Ì©
Ù¼ê

Uzβ = u0(r) ∗ lattice(r,Rn) ∗ h(r), (1)

Ù¥, ∗ L«òÈ$�, u0(r) �Ä�¼ê, =��8
�
�ü�ß�1|�E�Ì©Ù; lattice(r,Rn)
½Â
���¬�
:��éA� δ ¼ê
�, =

lattice(r,Rn) =
∑
n1

∑
n2

δ(r − n1a1)

× δ(r − n2a2), (2)

ª¥¥þ Rn = n1a1 + n2a2 ���¤k¬�
:
� �¥þ (½¡���ª), n1, n2 ��ê, a1, a2

´ü�Ø���¥þ, ¡�:
Ä����Ä¥;

h(r) �æ^�¶Cq��1ÆD4¼ê, �

h(r) = exp(ikzβ) · i
λzβ

exp
(
− iπ

|r|2

λzβ

)
, (3)

ª¥, Å¥ k =
2π

λ
, éu��8�/(��
�1

©åì, ZT =
3∆2

2λ

[17]

, ∆ �8�
�¥��ü


:���ål, Xã 1(a) ¥¤« ∆ = ∆x =
∆y√

3
.

éud��51f¬N��� �.
�1
©åì, du��5�A��3, 3 z ¶��þé
¬¡	\>|±��±éÙØÓ«�m� ��
?1N!, lUCÙßLÇ©Ù, ¢y Talbot �
A�	\>|N�.

ã 1(a) ¥, �\>|�çÚÜ©ÚxÚÜ©�
m� ��� 2∆ϕ, Ù¥ ∆ϕ �±d λ∆ϕ2π =
±[d∆n + (n0 − 1)d33V ] � � [16], ª ¥ V � 	
\>|, λ �\�1ÅÅ �, d ´¬¡þÝ, d33

����Ø>Xê, n0 ´¬¡�\>|� λ \
�1�ò�Ç, ∆n = −(1/2d)r13n

3
0V ´	\>

| V ��ò�ÇUC�, r13 ´�����5>1
Xê.

3 Z = 0 ²¡þ, E�Ì�u\�1|Ú
�
1©åìßLÇ�¦È, = u0(x, y) = At0(x, y), æ

^²¡Å\�1� A = 1, � u0(x, y) = t0(x, y),
�©�?Ø²¡Å\�1��/.

O�Ä�¼ê u0(r) �, �I�Ñ�¹k��
8�/���ü��ßLÇ=�, òã 1(a) ¥�±
Ï
�?1ü�y©, �������Ý/ü�,

Xã 1(b) ¤«.

ã 1 (a) ��8� �
�1©åì; (b) Ý/8�ü�

ã 1(b) ¥ m, n ©O�Ý/�°Ú�, �÷
v n =

√
3m = ∆, � S1, S2 ©O�Ý/¥ßLÇ

���:�8Ü, P �Ý/¥?¿�:, KÝ/ü
�3 Z = 0 ?�E�Ì©Ù�±L«� [15]

u0(r) =

 exp(−i∆ϕ), P ∈ S1,

exp(i∆ϕ), P ∈ S2.
(4)

Äu±þ©Û, ·�é�N ����8� 
�
�1©åì?1
ê��[, ��
ØÓ©
ê Talbot ål±9>Ø^�e�1r©Ùã.

�[¥�ëê���: ∆ = 35 µm, 8�/
>� l = 4 µm, \�1Å� λ = 0.532 µm, ¬¡
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þÝ� 500 µm. ã 2(a), (b), (c), (d) �	\>|
� 1.2 kV, ã 2(e), (f), (g), (h) �	\>|� 0.5 kV,

ã 2(a) Ú (e), (b) Ú (f), (c) Ú (g), (d) Ú (h) ©O
� β = 2, 3, 5, 10 ��û�¤�. lã¥�±wÑ,

�X Talbot ©ê β �O�, û���±Ï�5�
�, 1r�k¤~f, `²d�.´�^�, Ó�,

	\>|� 1.2 kV ��1r�²w�u	\>|
� 0.5 kV ��1r�, ùò3e¡¢�¥��y¢.

3 ¢ �

·��O¿��
�����
��(�, X
ã 3(a) �8���1f¬N�(�
�©Ùù�

��Oã, nØïÄ(J�Ñ, ù��Ó�' (=
ã 3(a) ¥ a � ∆x �'�) ��Z�� 1/2, �d
u¢SÆ�=L§¥î�*Ñ��3, �ù��
Ó�'A�O� 1/3, 4z������
��(
�Ó�'� 1/2, Xã 3(b) �4z@¡���(�

�ã, ,�é�����
��(�?1^�í
� ITO Û�, �ª¼�¤I1©åì, 1©åìN
È��� 20 mm× 10 mm× 0.5 mm, 8���
�
±Ï ∆ = 35 µm, �8>/>�� l = 18 µm; ¤^
1´Å�� 532 nm ���N-1ì, Ù��Ñ
ÑõÇ� 2 W. ã 4 ´©1¢�1´ã, 
�1©å
ì� ±Z ¡©O^��ë�� 0—2.0 kV �	��
6>þ.

ã 2 (a), (b), (c), (d) �	\>| V = 1.2 kV, (e), (f), (g), (h) �	\>| V = 0.5 kV; (a) Ú (e), (b) Ú (f), (c) Ú (g), (d) Ú (h)
©O� β = 2, 3, 5, 10 ��û�¤�

ã 3 (a) 8���1f¬N�(�
�©Ùù���Oã«; (b) 4z@¡�� +Z L¡8���1f¬N�(�
�
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ã 4 	\>|N! �
�1©åì1´ã

ã 5 �����
�1©åì3ØÓ�Ëål?Ú	\>|�^e�û�¤�(J (a), (b) �	\>|� 1.2 kV, (c), (d) �
	\>|� 0.5 kV; (a) Ú (c), (b) Ú (d) ©OéA β = 1, 4
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ÏLé	\>|�°[N�, ¼�
��8
�
�Xã 5 ¤«�1©å(J. ã 5(a) Ú (b)

� 	 \ > | � 1.2 kV � � 1 © å ( J, ã 5(c)

Ú (d) ´ 	 \ > | � 0.5 kV � � 1 © å ã �,

ã 5(a) Ú (c), (b) Ú (d) ©O´ Z = Zt = 3.45 mm,

Z = Zt/4 = 0.8 mm ?� Talbot û�ã�9©
ê Talbot û�ã�.

l · � � ¢ � ( J � ± w Ñ, � 	 \ > Ø
� 0.5 kV(>|� 1 kV/mm) �, Ò�±ÐÚ*ÿ
� Talbot û�1©åy�, ù���u©z [14]

¤���3 1.75 kV(>|� 3.5 kV/mm) �âUÑ
y Talbot û�1©åy�. ùÌ�´du
�(�
Ó�'�O���Ün�(�þ!, l¦ØÓ«
�m�ß�1| ���N´N!, ?¦1û�
�ÇOr. lã 5 ¥��±wÑ, �	\>|O�
�, Ù Talbot û�1©åy�²w\r, ù�c
¡nØê��[(J���Î.

4 ( Ø

�©ïá
	\>|N���8� �.

�1©åì���¥nØ©Û�., ê��[�
�
ØÓ©ê Talbot ålÚ	\>|^�e�û
��ã, 3dÄ:þ�O¿��
�����8
�
�1©åì, du3
�1©åì���L
§¥Ó�'�OÜn, ���¬N4z
��(�
þ!, Ïd�	\>Ø� 0.5 kV(>|� 1 kV/mm)

�Ò�±ÐÚ*ÿ� Talbot û�1©åy�, ¢
y
$>Ø	\>|N�û�¤��þ!1r©
Ù, ����u©z [14] ¤���3 1.75 kV(>|
� 3.5 kV/mm) �âUÑy Talbot û�1©åy�,

�	\>|O��, Ù Talbot û�1©å¤�²
w\r, d¢�(J�nØê��[(J��
�Î.
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Abstract

In this paper, we establish a theoretical model of reciprocal-lattice vector of the two-dimensional hexagonal phase array optical

beam splitter modulated by an external electric field, perform the analysis of the tunable phase-difference array optical beam splitter

according to the numerical simulation, and then obtain the images of intensity distribution with different values of fractional Talbot

distance and external electric field. The two-dimensional hexagonal phase array optical beam splitter is designed and fabricated by

lithium niobate. An experimental study of beam splitting is also given. When the applied voltage is 0.5 kV (with electric field of

1 kV/mm), we observe the phenomenon of the beam splitting in Talbot diffraction. As the external field increases, the images of beam

splitting in diffraction become clearer, the experimental results are in agreement with theoretical results.
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