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Fig. 2. (a) Diagram of the exact Angle 6y and voltage U at the center of the liquid crystal cell; (b) distribution of the pre-declina-

tion angle 6 in the liquid crystal.

1.80

(a)
175t

1.65

no

1.60

1.55

0 20 40 60 80 90

0o

K 3

0.30

0 20 40 60
0o

80 90

(a) H AT I no 5 0o BRI (b) L AR AAR L PEST I H Angac 5 00 FISCFR &

Fig. 3. (a) Center linear refractive index ng and 6y diagram; (b) center of saturated nonlinear refractive index Angy and g dia-

gram.
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Fig. 4. (a) Nonlinear refractive index and light intensity map of liquid crystal with different predeclination angles in 141 dimension;

(b) nonlinear refractive index and light intensity map of liquid crystal with different predeclination angles in 142 dimension.
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al y direction; (d) soliton waveforms normalized with the same beam width in the 1+ 2 dimensional y direction.

Pt 1+ 14BN TR AW =

(a) 1+ 24k z 77 WA FHRIFICTHIE; (b) 14 24 277 AR L0 — (L INT Y ; (¢) 14 24k y 7 18 A R4 i 98T 35

0.3
(e)

0.2

0.1

|A]/(mV-pm~1)

|Al/(mV-pm 1)

0
5 —4 —

3-2-10 1 2 3

z, y/nm

0.020
(b) f‘\\ Ang
II‘] ---- Any,
0.015 | I
A
g s /
i 5 o010t /
8
0.005 | /
—50 0 50 -
O = 1 1
y/nm —50 0
z, y/pm
0.015
e Ang
---- An,
0.010 |
g g
= <
8
0.005 |
—50 0 50 - .
ol : .
y/nm —50 0 50
@, y/nm
K8 M4 P=105mW, W=130umhl (a) Ans>7i; (b) AnaH Any X} L (c) |AlFl Ay % . 24 P =113.87 mW,

W =1.30 pm i} (d) And3Ai; (e) AngFl Any X s (f) Al Fl Al X L

Fig. 8. When P =1.056 mW, W =1.30 um (a) An distribution; (b) compare with An, and Any; (c) compare with |A|; and
|Aly. When P =113.87 mW , W = 1.30 um (d) An distribution; (e) compare with Ang and Any; (f) compare with |A|; and |Aly.

074204-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 72, No. 7 (2023) 074204

0.10 -

I/(mW-pm~—2)

I/(mW-pm~—2)

(b)
T T
0.02 g g
= 0.05 =
z z
E £
= =
0
-4 100
2 0
Z/nm 4 A
0.10 + (e)
& &
o E‘ 0.05 4 é‘
2 2
0.05 g g
= =
100
94 50 o ff{ 100
2,00 o\P —2 0 5 50 ;
Z/im Z/pm A

9 14+ 14FBHTFIMFEHE (a) P=0.17mW, W = 1.50 um R EHE; (d) P =0.83mW, W = 1.50 um i & 45 5]
1424 P=1.05mW, W =130umit iy 9 + & & (b) = 10 1% i B (e) yi Il AL o1+ 24k
P =113.87 mW, W = [1.30 pm W i IRFE4E () o J7 &% ; () y 7 16 4% i 15

Fig. 9. Soliton transmission diagram in 1+ 1 dimension (a) P =0.17mW, W = 1.50 um and (d) P =0.83 mW, W = 1.50 pm
transmission diagram. Soliton transmission diagram in 1+ 2 dimensions P = 1.05 mW, W = 1.30 um (b) z direction transmis-
sion diagram; (e) y direction transmission diagram. Soliton transmission diagram with 1+ 2 dimensions P = 113.87 mW ,

W =1.30 um (c) z direction transmission diagram; (f) y direction transmission diagram.
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Fig. 10. 1 + 1 dimension P = 0.17 mW, W = 1.50 um cases and soliton transmission noise figure: (a) plus 10% figure noise trans-
mission; (d) plus 10% before(blue curve) and after (red curve) noise transmission waveform comparison chart; (b) plus 5% figure
noise transmission; (e) plus 5% before and after noise transmission waveform comparison chart; (¢) plus 1% figure noise transmission;

(f) plus 1% before and after noise transmission waveform comparison chart.
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Fig. 11. 1+ 1 dimension P =0.83 mW, W = 1.50 um cases and soliton transmission noise figure: (a) plus 10% figure noise
transmission; (d) plus 11% before and after noise transmission waveform comparison chart; (b) plus 5% figure noise transmission;
(e) plus 5% before and after noise transmission waveform comparison chart; (¢) plus 1% figure noise transmission; (f) plus 1% be-

fore and after noise transmission waveform comparison chart.
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Fig. 12. 1+ 2 dimension P = 1.05 mW, W = 1.30 um cases and soliton transmission noise figure: (a) plus 10% figure noise trans-
mission; (d) plus 10% before and after noise transmission waveform comparison chart; (b) plus 5% figure noise transmission; (e)
plus 5% before and after noise transmission waveform comparison chart; (c) plus 1% figure noise transmission; (f) plus 1% before

and after noise transmission waveform comparison chart.
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(e) plus 5% before and after noise transmission waveform comparison chart; (c) plus 1% figure noise transmission; (f) plus 1% be-

fore and after noise transmission waveform comparison chart.
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Abstract

The saturated nonlocal nonlinearity of positive nematic liquid crystals (NLCs) is discussed in this paper.
Based on the nonlinear coupling model satisfied by the beam propagation in a positive NLC, the saturable
characteristics of the nonlinear refractive index (NRI) in the cases of 1+ 1 and 1+ 2 dimensions are discussed
separately, and the numerical solutions of saturated bistable solitons for different pre-declination angles are
obtained. The saturated NRI is smaller for larger pre-deflection angles, and the center of the saturated NRI is
almost flat for different pre-deflection angles in 1+ 2 dimension. Solitons in the saturated case are no longer
standard circular, whose waveforms in the x and y directions are slightly different. We also find that saturated
bistable solitons can exist in NLCs for both 1+ 1 and 142 dimensions. With the increase of pre-deflection
angle, the existing regions of bistable solitons decrease, while their minimum beamwidth increases. Although the
beamwidths of bistable solitons are the same, they have different powers and propagation constants, and their

normalized soliton waveforms differ in the 1+ 2 dimensional case.
Keywords: ematic liquid crystals, nonlocal properties, saturated nonlocal nonlinearity, bistable solitons
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