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Abstract Optical guiding characteristics of photonic crystal fibers (PCF) can be tuned by varying the parameters of
air holes (diameter, distance and arrangement) and filling dielectric materials

material used as the filling agent in PCF due to its electrical tunability, which can lead to the electrically tunable

Key words

PCFs. Finite element method (FEM) is used to explore the effective refractive indices and effective areas of
modes. Numerical results also show that cut off voltages increase as the duty cycles increasing, meanwhile the
are expected in the application of electric field sensing.

Liquid crystal is one promising
fundamental modes of PCF filled with liquid crystal (E7) as functions of duty cycles and voltages. Both the cut off
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voltages under variable duty cycles and cut off wavelengths under constant voltages are obtained for fundamental
tunable wavelength range decreases as voltages increasing under constant duty cycles. PCFs filled with liquid crystal
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Fig. 1 (a) Schematic of cross-section of PCF and device for
applying voltage; (b) alignment of liquid crystal in
air holes of PCF without applying voltage; (c)
orientation of liquid crystal in yz plane when applying

voltage. Orientation angle is
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Fig. 2 Variation of orientation angle of liquid crystal 6
and refractive index along y direction n, with

applied electric field
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Fig. 3 Relationships between effective indices of fundamental
modes in PFC and voltage under variable duty cycles
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Fig. 4 Numerical results of effective areas varied
with voltage of different duty cycles

N7 SR SRR PCF 1R 45 % At IR T Y B A
IR B4 1) B R A B HOR B . (3K
ALHL 2 7 TSR e Ry DTG R e, = 2" AE
55w A 06 0% T HL5 no Ml A G AT &
A A n, B WHEZ B 15 C T, Fln, 196
AR & T s ot

0.0065

o = 1,500 + 2-0068 . 0.0008

0.0028
OB

3L E.=2.895 VAERBAL, L E=E. 5E,,
10E., 1358 n, 5K ML RWE 5 iR, Kk
A5 5 S B0 PR R R A Ol 0.9 R £F R
45 . & 5(b) Ry i 48 bk 0. 9 F B R 4 R
(19 €5 I £

FETCHLFE ) PCF o, BRI T B SR A% 46 119
By 51 R i S 2R ey N1 =0 | O (1 <8 B S )
PCF v, oy 9 i 9 15 5 €680 I R 98 i, 25 (i
n, PO A /N T SRR B L AN T 5 Cad BT 1o DA T Al
IR FEA 1) 15

P06 25 T ASTR) L HS TR A5 8085 T AR B 0 K 7y 7
RKFR . RHASE 4 A E 75, 68 SO LR
ARAEYIZR A K TR . (£ 0.7 pm~1.8 pm HY
W B b A BB B3 RT3 R, X 5 EHE A
PCF JC 5 s AR 1 A& FE/NF 0.7 pm 9% B -, B

b

0. 0087

ne = 17055+ 250+ (6)

s105013-3



i 5| % ¥t

1.61

1.65f
1.60
160l 1.59
- ¥ 158
155 1.57
1.56
150 e

04 06 08 10 1.2 14 16 18 04 06 08 10 12 14 16 18

A/pm

A /pm

B 5 AREET v Jr w45 0 5 A RO 4 5 (b) 1 @8O R

Fig. 5 Dispersion curves of refractive indices in y direction (a) and effective refractive indices of

fundamental modes (b) with variable voltages
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