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ª¥,

∇ = x̂(∂/∂x) + ŷ(∂/∂y),

B1(x, y, z) Ú B2(x, y, z) ©O�÷ z ¶DÂ�ü
å�~ �&ÿ1�E�Ì©Ù, E0 �¬N	
\ > | � r Ý, ϕ � 1 ) > ³, Il Ú Ip © O �
¬ � � \ 1 Ú & ÿ 1 � r Ý. é u � f � Z �
p�^, Ip = |B1 + B2|2; �f��Z�p�^,

Ip = |B1|2 + |B2|2. ± 1 ò C ¬ N SBN: 60 �
~, þª¥�8�zëþ x, y, z Ú E0 �¢Së
þ x′, y′, z′ Ú E′

0 �éA'X©O� x′ = x0x,

y′ = y0y, z′ = z0z, E′
0 = E00E0. ùpÀ� x0 =

y0 = 4.17 µm, z0 = 0.48 mm, E00 = 100 V/mm.
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Üª (1) =�±élÑ�f��ZÚ��Z�p�
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©OÀ�1f¬��\1�rÝ©Ù Il =

[cos2(πx/2) + cos2(πy/2)], 	\>|rÝ E0 = 2

9&ÿ1 B = exp[−(x2 + y2)/9], �âª (1) é&
ÿ131p�1f¬�¥��5Ú��5DÑL
§?1�[. ã 1 �DÑål z = 40 ��(J. Ù
¥, ã 1(a) �&ÿ1 (¥
�:) 9¬��\1�
1|©Ù, ã 1(b) �¬��\1¤p��ò�Ç
©Ù. ��5¿�´, du1òC��5���É
5, ��¬��\1¤p��ò�Ç©Ù´�«O
���¬�(� [6,29]. ã 1(c) Ú (f) ©O�&ÿ1
��5Ú��5DÑL§÷ã 1(a) J���¡ã,

ã 1(d) Ú (e) ©O�&ÿ1²�5Ú��5DÑ�
3Ñ�à¡�1|©Ù. d�[(J�±wÑ, �
&ÿ131f¬�¥�5DÑ�, du��Å�m
�ÍÜ, &ÿ1�UþÅì�ü>*Ñ, /¤lÑ
û�; 3��5^�e, &ÿ13DÑL§¥�g
à��A�Å�m��5ÍÜp�²ï, ¦�1Å
�Uþ8¥3�\�Å�¥DÑ, /¤lÑ�f.
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ÿ1 (¥
�:) Ú¬��\1�rÝ©Ù; (b) 1p�1f¬�
�ò�Ç©Ù; (c), (f) &ÿ1�5!��5DÑL§÷ (a) ¥J
���¡ã¶(d), (e) &ÿ1²�5Ú��5DÑ�3Ñ�¡þ
�1r©Ù

|^ Petviashvili S�{éª (3) ¦), ���
lÑ�f), (JXã 2 ¤«. Ù¥, ã 2(a) ���
� β ��f¸�1r Imax �Cz'X, ã 2(b)—

(d) ©OéA��� β � 0.05, 0.1, 0.8 �, 1f¬�
¥�lÑ�f). �±wÑ, �����f¸�1
r¥üN4O'X, ¿��X����O�, lÑ
�f�ý¸Åì��; �����p�, �f1r
Ì�8¥3ü�Å��¥. �f�p�^rf�Ä
�ûuÙ1|�U«ò�ÇCz���. �U«ò
�ÇCzI�nÜ�Ä�f�1rÚ1|�U«
�¡È. ²�[©Ûuy, 3O��1f¬�¥, Ó
�^�e���� 0.8 ��f�3Ù�U«Úå�
��ò�ÇCz, ?�±*	�wÍ��p�^
y�. ±eÀ����� 0.8 ��f, ê��[�f
m��ZÚ��Z�p�^.
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ã 2 O��1f¬�¥�lÑ�f) (a) �f1r¸� Imax �DÂ~ê β �Cz�; (b)—(e) ©OéA β = 0.05,

0.1, 0.8 ��lÑ�f)

3.2 lllÑÑÑ���mmm111���fff������ZZZ���ppp���^̂̂

ò���� 0.8 �ü�lÑ�f B1 Ú B2 �
\ª (1), é�fm��Z�p�^?1�[, 38
�zDÑål z = 40 ?��(JXã 3 ¤«. ã¥
þ!eü©OéAÓ�Ú���p�^. Ù¥, ã 3

(a)—(c) ©O�ü�f3Y²!ç�Úé����
�:?\���¹ (J���f\� �). �±w
Ñ, ü�Ó��f�páÚ, KÜ��å1; ü��
��fÏ�pü½ l\�Å�. ù´Ï���f
Ó��, Ù1|�U«òÑy��Z�, ¦�Ùm
�0�ò�ÇO�, ü�fþ�¥% £, LyÑ
�páÚ�ÅìKÜ; ü�f���, 3Ù1|�
U«u)��Z�, ��ù�«�ò�Çü$, ü
�f©O�üýpò�Ç«� £.

 (c)(b)(a)

ã 3 O��1f¬�¥ØÓ�m ��lÑ1�f��Z�
p�^. þüµÓ��f¶eüµ���f

3.3 lllÑÑÑ���mmm111���fff���������ZZZ���ppp���^̂̂

òþãlÑ�f B1 Ú B2 �\ª (1), Ó��
±é�fm���Z�p�^L§?1ê��[.

ã 4 ¤«��[���8�zDÑål z = 40 ?
�(J. ã¥þ!eü©O�Ñ�à¡?�1r©
Ù (J���f\� �) Ú�A�f�¬��\

1¤p��ò�Ç©Ù (�«�pò�Ç«, V«
�$ò�Ç«). Ù¥, ã 4(a), (c) ¥ü�fl��
Å�\�, ã 4(b), (d) ¥ü�fm��^Å�\�.

ã 4 þüw«, Y²üÙ�ü�f�Xmå�O�
ÑykáÚ�ü½�y�; ç�üÙ�ü�f�X
må�O\�páÚ~f. �ëY0�¥��¹a
q [30,31], ù«y��d1�ò�ÇC����É
55)º. ã 4 eüw«
ØÓ�f�m©Ùe1
�ò�Ç�Cz. �±wÑ, �fmåd��Å�
C�m��^Å��, Y²üÙ�f�1r�U«
d��ò�ÇCzC�K�ò�ÇCz, �f�p
�^å�Ïdd�páÚC�p�ü½; ç�üÙ
�ü��f�1|�U«©ª���ò�ÇCz,

�ò�ÇCzþÅì~f, ¤±ü�f©ªLy�
�páÚ.

(a) (b) (c) (d)

ã 4 O��1f¬�¥ (a), (b) Y²Ú (c), (d) ç�üÙ�lÑ
1�f���Z�p�^ þüµÑ��f1r©Ù¶eüµ
�f9¬��\1¤p��ò�Ç©Ù

(a) (b) (c) (d)

(e) (f) (g) (h)

ã 5 O��1f¬�¥÷é���üÙ�ü�lÑ1�f3
ØÓDÑål?���Z�p�^ (a)—(h) ©OéADÑå
l z = 4, 24, 40, 56, 64, 90, 100, 126

134207-3



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 13 (2012) 134207
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90, 100, 126 ����Z�p�^(J. �±wÑ,
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. Xd�E, B/¤
ã 5 ¤«� “¨{
ª” ��y�. ,, Ty�¿�3Ó�^�e��
f�Z�p�^¥*ÿ�. �Ï�U´: -u�Z
�f��DÂ, �¦¬��\1�rÝÚ	\>|
���7L3A½�«m�S [30]. �©À��¬
��\1rÝÚ	\>|�U3ù«-u«m	,

��3�f�Z�p�^¥*ÿ���DÑL§
� “¨{ª” ��y�.

4 ( Ø

nØïÄ
O��1f¬�¥lÑ�m1�
f��Z9��Z�p�^. |^ Petviashvili S�
{¦)
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¿|^¤�lÑ�f)�[©Û
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e�ü�lÑ�fm��Z9��Z�p�^. (
JL²: Ó��Z�f�páÚ, ��üå�fK
Ü¤�å1; ���Z�f�pü½, ��üå�
f l\�Å�; Ïm�Å�ê8�O\, Y²ü
Ù�ü���Z�f¬d�páÚC�p�ü½,

ç�üÙ�ü���Z�f��páÚ�^K
~f; ��5¿�´, ÷é���üÙ�ü���
Z�fKLyÑ “¨{ª” ��DÑ�y�. þã(
Ø�¢�*ÿO��1f¬�¥lÑ�m�f�
�p�^JønØë�.
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[19] Stepić M, Smirnov E, Rüter C E, Prönneke L, Kip D, Shandarov

V 2006 Phys. Rev. E 74 046614

[20] He Y J, Wang H Z 2006 Opt. Express 14 9832

[21] Xiao F, Zhang P, Liu S, Zhao J 2007 Chin. Phys. Lett. 24 3435

[22] Xiao F, Zhang P, Liu S, Zhao J 2008 Acta Phys. Sin. 57 2529 [�
ud, Ü+, 4�, ëï� 2008 ÔnÆ� 57 2529]

[23] Liu S, Hu Y, Zhang P, Gan X, Xiao F, Lou C, Song D, Zhao J, Xu

J, Chen Z 2011 Opt. Lett. 36 1167

[24] Christodoulides D N, Eugenieva E D 2001 Phys. Rev. Lett. 87
233901

[25] Zhao J, Li B, Zhang P, Yang D, Li Z 2004 Acta Phys. Sin. 53
2583 [ëï�, o+w, Ü+, �,, o�� 2004 ÔnÆ� 53

134207-4



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 13 (2012) 134207

2583]

[26] Zhang P, Yang D, Zhao J, Su K, Zhou J, Li B, Yang D 2004 Chin.

Phys. Lett. 21 1558

[27] Zhang P, Zhao J, Lou C, Tan X, Gao Y, Liu Q, Yang D, Xu J, Chen

Z 2007 Opt. Express 15 536

[28] Petviashvili V I 1976 Sov. J. Plasma Phys. 2 257

[29] Zhang P, Liu S, Lou C, Xiao F, Wang X, Zhao J, Xu J, Chen Z

2010 Phys. Rev. A 81 041801(R)
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Abstract

The coherent and the incoherent interactions of discreet solitons in quasi one-dimensional optically induced photonic lattice are

theoretically and numerically analyzed. It is found that in-phase solitons attract each other and out-of-phase solitons repel one other.

Due to the anisotropy of the nonlinearity, two initially attractive incoherent solitons will repel each other as their interval waveguide

number increasing. Moreover, the pendulum-like intertwist of discrete solitons is observed during the incoherent interaction due to

the interplay between soliton transverse motions resulting from the soliton interaction and the Bragg reflection of the lattice structure.

These results help us to understand how the anisotropy of the nonlinearity response plays a role in discrete soliton interaction and offers

the theoretical support for the experimental investigation.
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