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Abstract The propagation of a (1+1)D spatial optical soliton beam at an oblique angle of incidence to a nonlocal

nonlinear interface is studied by using numerical method. It is found that the intensity dependence of the propagation

of a light beam at a nonlinear nonlocal interface can be portrayed by 5 node points of beam width of the incident

soliton beam. which mark respectively 5 critical intensity value of the incident beam that cause the sudden changes of

the propagation of the reflection or the transmission beam. It is also found that with the incident beam width keep

unchanged and its power is increased, the 5 sudden change points of the propagation of the incident optical breathing

beam can also arise, which illustrate that the power dependence is essentially intensity dependence. The change of

the values of the 5 node points of beam width of the incident soliton beam with the change of nonlocality degree is also

studied.
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Table 1 Values of the incident beam widths and the corresponding critical total reflection glancing angle as the

reflection and transmission behavior is nonlinear regime in each ¢=const plane when 6=0. 1

a

Wy (Hm)/@(‘ (@)

8/9 1.2/3.0
7/9 1.3/2.8
6/9 1.5/2.7 1.4/2.5 1.3/2.2
5/9 1.7/2.5 1.5/2.1 1.3/1.1

1.2/2.5
1.2/1.8
1.2/1.0

1.1/2.9 1.0/2.8 0.9/2.8 0.8/5.0
1.1/2.3 1.0/1.8 0.9/1.3 0.8/3.9
1.1/1.1 1.0/0.9 0.9/0.9 0.8/3.7
1.1/0.8 1.0/0.7 0.9/0.7 0.8/3.7
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Table 2 Values of node of beam width wj,y and the

corresponding Oy in each = const plane

a 8/9 7/9 6/9 5/9
won / pm 1.2 1.3 1.5 1.7
O/ (" 3.0 2.8 2.7 2.5
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Table 3 Values of node of beam width w,; and

corresponding 0; in each «=const plane

a 8/9 7/9 6/9 5/9
Wy / pm 0.9 1.1 1.3
A 1.3 1.1 1.1
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Table 4 Values of node of beam width wjs in each
0= const plane
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Table 5 Evolution of the value of node of bem width wyy

with the increase of nonlocality degree in each

a=const plane pm

a 8/9 7/9 6/9 5/9
b=0.1 1.2 1.3 1.5 1.7
b=0.2 1.0 1.2 1.4 1.7
b=0.3 1.0 1.2 1.4 1.7
b=0.4 1.1 1.3 1.5 1.8
b=0.5 1.2 1.4 1.6 1.9
b=0.6 1.3 1.5 1.7 2.1
b=3 1.5 1.8 2.4 2.9
b=4 1.9 2.4 3.1 3.9
b=5 2.1 3.0 3.8 4.8
b=6 2.5 3.5 4.6 5.7
b=38 3.2 4.6 6.1 7.6
b=10 3.9 5.8 7.6 9.5
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Table 6 Evolution of the value of node of bem width wyn

with the increase of nonlocality degree in each

a=const plane pm

a 8/9 7/9 6/9 5/9
b=3 0.7 1.5 2.2
b=4 0.7 1.8 2.7 3.5
b=5 1.5 2.5 3.4 4.5
b=6 2.0 3.1 4.1 5.1
b=38 2.7 4.1 5.7 7.3
b=10 3.5 5.5 7.3 9.3
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Table 7 Evolution of the value of node of beam width wg

with the increase of nonlocality degree in each

a= const plane pm

a 8/9 7/9 6/9 5/9
b=0.1 0.9 1.1 1.3
b=0.2 0.7 0.8 1.1
b=0.3 0.6 0.8 1.1
b=0.4 0.6 0.9 1.1
b=0.5 0.7 0.9 1.2
b=0.6 0.5 0.8 1.1 1.4
b=3 1.0 1.5 2.1 2.6
b=4 1.5 2.1 2.8 3.6
b=>5 1.8 2.7 3.6 4.6
b=6 2.2 3.3 4.4 5.6
b=38 2.9 4.5 5.9 7.5
b=10 3.7 5.6 7.4 9.4
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Table 8 Evolution of the value of node of beam width wys

with the increase of nonlocality degree in each

a=const plane pm

a 8/9 7/9 6/9 5/9
b=0.1 0.8 0.9 0.9 1.0
b=0.2 0.6 0.7 0.7 0.7
b=0.3 0.5 0.5 0.6 0.6
b=0.4 0.4 0.4 0.5 0.5
b=0.5 0.4 0.4 0.4 0.4
b=0.6 0.4 0.4 0.4 0.4
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Table 9 Evolution of the value of node of beam width wyy

with the increase of nonlocality degree in each

a= const plane pm

a 8/9 7/9 6/9 5/9
b=0.1 0.8 0.8 0.8 0.8
b=0.2 0.6 0.6 0.6 0.6
b=0.3 0.5 0.5 0.5 0.5
b=0.4 0.4 0.4 0.4 0.4
b=0.5 0.4 0.4 0.4 0.4
b=0.6 0.4 0.4 0.4 0.4
b=3 0.2 0.3 0.3 0.3
b=5 0.4 0.4 0.4 0.4
b=10 0.5 0.5 0.5 0.5

LI I

WFE T 1+ D 4ER ' AR A S R Ry 8 46
PES S AR AL R & EOESY T H AR Lt
T . WRIEEEB R 7T DL EE R .

IR0 A ARE A SR IR Jr S Al 2k 43 T 5 He
i FUEE (9 D' 3R AR P AR AR 5 AN SR5E
R (o s WG s Wos s Wi » Wor ) A Z TS 2wy won I
S F AL TETE 5 2 wo <woe I, SCSHE R 0 B
AN G Ay B . AF £k Y Goos-Hanchen - 7% 25 15
AR/ A wwoe b CEEBE 3D 25 77 R ST IR T 5 2w, <<
wos I+ 375 565 145 Bl o S T A 3 0 S BIEA AR TT TE B
FEIH P INA 5 A TE AT 5K o A TENNHE 7R B & w,
V0N 4 S5 e S 4 5 O R — AR SN L I H
5 78 T 3 ST 22 347 J5 e (6] R RE T B T i IR T
TE5R AR SR T 2w, <won » BHFOE A BEAR 5 24

PRF IR L2 2 W 454 . B89 A woe » wos BA
B won B BUA B T 50 0 4 1 S R T O AT A
SF AR LR A 0 B T A i AR R O SR AR R

D PRAF AST G A R 5T A L R A SR
T3 Ay DLk B LL IR 5 0 I 5 2l 58 A S i AS e
Ul /N A5 R BE TR RE 8 RO S 3 150 B O oA ST R Lk
3 ST 5 A% i R A Y 2 AR 2 5 b s Ot 9 K
B, T 3 SR S T TR T Aok s Ol ik s L AT
BT

3) WA AF Jmy S8R B Y 186 0L 2% R T8 AR R fE Y
R TEAY s won I ABLHE A 52 328 Y 189 1) s AU TE 5
AR IRAF TG (b=3) AETE M woou [ 1H 0 52 72 W 385 K11
A s o B E FEAR 52 72 W 19 KA 8 s 76 55 Al R 3
TEIE wos M woo B {34 52 2B W kN (1) e 3, HLAE b=
0.5 W ZF &M Ky—, 3 7L /B E 0=3),
wop I {H X 52 LG 18 16 Rt .

LEERT 101 =100 s 0Ty <Taw W25 S BUIE
TR MBS T OCH i 42 2 B A 43 ST 115 0
XTI AN 3 MOt E S B T E L AT AR B 2
No1 >Ny ey —>ar >0 B THE R BUAE 4 Ul S 55
FA BT IRTOERAR S 5 73 R 82T | 15 W] kg b 7
TAFIEAELYETIE 24 no <<se » 0<a) <az B, W
P BTN IR R TL - #8225 5 4 o 98 B /N
RELE A S — B 1802 T IR 1, 0 BB JE JL 3% 5 3R T
BAIRT 5 X TF 100 <tz van a0 >0 T B I AH Y F58
— ML E OGR4 A BTG 23 S AL, 2GR
FEALR GBI BN I IRF 56 AL T4 2 37 55 1 CRP
U A O 2R Y RSN B — E R e A
NS — I R T AR T  (H AN BEFE R s 5 2 T 9N
F. R R M AAEAE, (D P B R R S 10 pR %L
REHTE RN R, ') s VAR FAUL R e — 2" 5 56 . 1]
4y U 22 A (v 2) A A AR £R M B B SR 2

0

BHnwlx,2) = o JR(I,I/) | g’ [Pda” +

aﬁmﬁf>wuawvmaﬁﬁﬁﬁ%wﬁﬁm,

B RCe,2’) 9 BARTE U505 22 A% bl ok 002 2k 1
JE » FLURAS BE 4% A 3 T 0 BRORH 2 4k Ry Al ¢
P AR 1 i 9 AT 7 8CR Cln oM A2 0 3 45 2
4 1 B W 5 D A0 4D o T AN 25 1 B T AR
23 6] S A% AN AL CRISR A AR SR 3 oL B B R L
e I 5 MR T AR Y O i R AR R . i
TRENS BLHE TG FROK A ot o AR SRy SR 14 F 5

0519001-7



% (i

S AR S A T 98 % 0SB A A R A
SRV 5 T 0 B AR B . 24 4% £ 38
7 SR 00 B U A SR 1 4 A A1
153tk By )

& & X #t
1 Aceves A. B., Moloney J. V., Newell A. C.. Theory of light-
beam propagation at nonlinear interfaces. [ . Equivalent-particle
theory for a single interface[ J]. Phys. Rev. A, 1989, 39(4).
1809~1827
2 Aceves A. B., Moloney J. V., Newell A. C.. Theory of light-
beam propagation at nonlinear interfaces. [[. Multiple-particle
and multiple-interface extensions [J]. Phys. Rev. A, 1989,
39(4) . 1828~1840
3 Kaplan A. E.. Theory of hysteresis reflection and refraction of
light by a boundary of a nonlinear medium [ J]. Sow. Phys.
JETP, 1977, 45. 896~905
4 Kaplan A. E.. Conditions of excitation of new waves at nonlinear
interfaces and diagram of wave states of the system[]]. IEEE J.
Quant. Electron, 1981, 17(3): 336~340
5 Tomlinson W. J., Gordon J. P., Smith P. W. e al.. Reflection
of a Gaussian beam at a nonlinear interface[ J]. Appl. Opt.,
1982, 21(11): 2041~2051
6 Smith P. W., Hermann J. P., Tomlinson W. J. e al.. Optical
bistability at a nonlinear interface[J]. Appl. Phys. Lett. ., 1979,
35(11) . 846~848
7 Smith P. W., Tomlinson W. J., Maloney P. J. e al..
Experimental studies of a nonlinear interface [ J]. IEEE J.
Quant. Electron. , 1981, 17(3): 340~348
8 Smith P. W., Tomlinson W. J.. Nonlinear optical interfaces:
Switching behavior [ J]. IEEE J. Quant. Electron., 1984,
20(1): 30~36
9 Strobl K. H., Cuykendall R.. Single-step switching at a
nonlinear interface[ J]. Phys. Rev. A, 1989, 40(9); 5143~5146
10 Varatharajah P., Newell A. C., Moloney J. V. e« al..
Transmission, reflection, and trapping of collimated light beams
in diffusive Kerr-like nonlinear medial J]. Phys. Rev. A, 1990,
42(3): 1767~1774
11 Adachihara H. , Moloney J. V., Polky J. N.. Pulsed spatial
switching at the interface separating Kerr-like instantaneous and
relaxing dielectric media [ J]. Phys. Rev. A, 1990, 41 (9):

5000~5011

12 Aceves A. B., Varatharajah P., Newell A. C. e al.. Particle
aspects of collimated light channel propagation at nonlinear
interfaces and in waveguides[J]. J. Opt. Soc. Am. B, 1990,
7(6): 963~974

13 Kominis Y., Hizanidis K..
transmission, and trapping dynamics of lattice solitons at
interfaces[J]. Phys. Rev. Lett. . 2009, 102(13): 133903

14 Sanchez-Curto J. , Chamorro-Posada P., McDonald G. S..
Nonlinear interfaces: intrinsically nonparaxial regimes and effects
[J1. J. Opt. A: Pure Appl. Opt., 2009, 11(5); 054015

15 Chen Susong. Two-dimensional self-similar soliton waves in
highly nonlocal media[J]. Acta Optica Sinica, 2009, 29 (6):
1653~1658
BRSEA. SRAERBA B i g AR LT ). b F R,
2009, 29(6): 1653~1658

16 Zeng Chunxiang, Wang Xinghua, Xie Liangxing et al.. 1+ 2-

Power-dependent  reflection,

Dimensional super gaussian nonlocal spatial soliton[]J]. Chinese
J. Lasers., 2009, 36(sl): 213~216
MR, IR, WR A 4. 12 458 5 il 8 HE 5 52 OG0
T, #EKE, 2009, 36(s1). 213~216

17 Zhu Yeqing, Hu Wei, Cao Longgui. (14 1)-D breathers solution
in nematic liquid crystals[J]. Acta Optica Sinica, 2010, 30(10) :
3000~3004
RN B S, e Bt B0 A g (1 1D 20 T iR
[J]. &% %4, 2010, 30(10): 3000~3004

18 Xuan Wentao, Zheng Yajian, Cao Weiwen et al. . Investigation of
Z-scan for strongly nonlocal nonlinear medium[J]. Acta Optica
Sinica, 2010, 30(4) . 1117~1121
HOCH, A, WA & RARRIBARR A R Z HE
[JJ. #%%3k, 2010, 30(4): 1117~1121

19 Wang Yuqing, Zhong Dongzhou, Huang Dong. Influence of
phase-front curvature for an optical beam in strongly nonlocal
medial J]. Acta Optica Sinica, 2010, 30(8); 2377~2382
EEFH, R, B KR H0LA DT S AR R A R
HALREMLT]. b5 4R, 2010, 30(8); 2377~2382

20 Peccianti M. , Dyadyusha A., Kaczmarek M. e al.. Tunable
refraction and reflection of self-confined light beams[J]. Nature
Physics, 2006, 2(11): 737~742

21 Assanto G., Minzoni A. A., Peccianti M. e al.. Optical
solitary waves escaping a wide trapping potential in nematic liquid
crystals; Modulation theory[J]. Phys. Rev. A, 2009, 79(3):
033837

0519001-8



