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Effect of liquid crystal and its different filling structure
on the transmission properties of photonic crystal fiber
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Abstract: This paper studies the effect of anisotropic materials on transmission characteristics for pho-
tonic crystal fiber. The influence of the air holes near the core on the photonic crystal fiber are most,
so the air holes near the fiber core are respectively proceeding two holes, three holes and six holes fill-
ing. The dispersion, confinement loss and effective mode field area of photonic crystal fibers filled

with anisotropic materials were simulated, and its transmission characteristics were analyzed and dis-
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cussed in detail. At the same time, the experimental study of the filled photonic crystal fiber with ani-

sotropic liquid crystal materials was carried out. The results show that, in the telecom band, the ex-

perimental results of the filled liquid crystal photonic crystal fiber are basically consistent with simula-

tion results of corresponding effective refractive index. The filled photonic crystal fiber has lower con-

finement loss, it is 107 at 1 550 nm, smaller effective mode field area and obvious zero dispersion, so

it has a higher potential and application in the fields of communication.
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Fig.1 Simulation diagram of the PCF: (a) simulation

structure diagram; (b) the first lap filling; (¢)

three hole filling; (d) two hole filling
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Fig.2 Dispersion curves of the PCF first lap filled

with different refractive index materials

3000

—=— (L)
—e— (I =4L)
2000 e (BRED
E
% 1000
g
2 o
=
& 1000
2000

1.44 1.461.48 1.50 1.52 1.541.561.58 1.601.62 1.64
Mpm
&l 3 =R S5 PCF Y 4 i £ &
Fig.3 Dispersion curves of three filling structure of

the PCF
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Fig.4 Limiting loss of the PCF first lap filled with

different refractive index materials
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Fig.5 Limiting loss curve of the three kinds of

filling structure the PCF
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Fig.6 Effective mode field area of the PCF first lap

filled with different refractive index materials
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