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nonlinear interactions.

Abstract A novel type of photonic bandgap fiber (PBG-PCF) applied to pulse and slow light is proposed. The
method. The simulation results show that slow light property can be improved effectively by microfluid infiltration for
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group index of 6, a wide band more than 100 nm, which can transmit flat slow light, is realized. The designed PBG-
dispersion; slow light
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designed PBG-PCF is composed of a hollow core and seven cladding layers with air hole arranged by triangular lattice.
PCF has promising and potential applications in communication networks, signal processing, optical sensors and

Its band structure, group index and group velocity dispersion are analyzed in detail by using plane wave expansion
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the air holes of the inner cladding of PBG-PCF, and an ultra-wide-band photonic crystal slow light optical fiber with a
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fiber optics; photonic crystal fiber; plane wave expansion method; band structure; group velocity
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Fig. 1 Schematic of the designed PBG-PCF
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Fig. 2 Bandgaps and mode dispersion graphs of PBG-PCF (a) without microfluid infiltration (s, =1.0) and

(b) with microfluid infiltration (n;=1.5)
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Fig. 4 (a) Dispersion curves of fundamental mode when microfluids with different indices of refraction are filled;

(b) group index graphs corresponding to Fig. 4(a)

BEEEE (A (GVD) Ry A R

D:_@dj@:_@i[ 1
X do A7 doLde/(d)

]

2mc 1 o _ 21c 1 dw

2 Td/@PT dF A o A (&

H1 (2) AT LA Y R i J3E (0 WIS 1 3o B2 Y = UK
B b AR R T B (R TR R
ek e 1R 14 06 2T o A% % — B A 2 B
B B AR AR K b i B S N A TR S AR
B o TR L A AL BN I BRIk R AT A R L R
TR DX, — B (RO /0 o AT LA S5 BT R 3 A1 5
4 A RAF RO RRME . X BT 8T 4. (b) A Bl

JE R 2R IR W& 5 B/ o SRR SRR A S U
PR B0 3K I o 3206 27 15 7Y B 8 (IO — A%
A G110 B £ 2 SRS 9 RO AR AT S R i T
IR oA (O O A W AR . BRI R =
L5 I ] RUAT 21 76 ¥ S5 3 7 56 5 00 DX A 1 1
JE GBI AE O BRI - AT 52 BUAE B A8 e

0406005-3



ok
13

g3

i

300

200

100

GVD /[ps/(me*nm)]
=)

-100

~

~200 1 | | 1
0.49 0.50 0.51 0.52

Normalized frequency (wa/2nc)

5 AN [RIIT S R AR AR 3 S BT ) A R £ A 4R R
Fig. 5 Group velocity dispersions of PBG-PCF with

different microfluid infiltrations
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