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Abatract;
fibers due to a higher intrinsic index difference and flexibilities of fabrication process compared to

Photonic crystal fibers (PCFs) offer new possibilities of realizing highly birefringent

conventional fibers. A kind of highly birefringent index guiding PCF with a full vector model is
analyzed theoretically. Two-fold rotational symmetry was introduced into the fiber structure by
creating a regular array of air-holes of two different sizes in its cladding. The degeneracy of two
orthogonal polarized-modes of the fundamental mode is removed. This creates a possibility to attain
a modal birefringence of at least one order of magnitude larger than for conventional high
birefringence fibers. A beat length of 0.4067 mm is obtained at the wavelength 1540 nm. The
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numerical results are in very good agreement with the experimental results.
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Fig. 1 The cross section of high birefringence PCF

MY ALK . R 5 AR R R T,k
ALY ds ML 2 F7HED LN d s T
A, TR R AR L2 L e i 2
24
HEF B A RESH PR 89— PR IR A 0L 52 4
U AR . TR T R KRR
BTN B TR R AR RO
TCR A T W 2 PR
O O0/0 O o 0,0 O o o
oogéooo%éoooo
00000000O0O000
000000000000
000000000000

oo/oo oofoo oo
OO0 OO0 O000LOOO0O0
000LOOO0OLOO0O

OO0 YOO OOONOOOO0O
COOOOOOOLOOO0O

O 0’0 © O O/0 © o O

Fig. 2 Configuration of the superlattice structure
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Fig. 3 - polarized modal field and field intensity profile for a PCF with A=1.96 ym, d/A=0.6 and d,/A=0. 2.
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Fig.4 y-polarized modal field and field intensity profile for a PCF with A=1. 96 ym, d/A=0.6 and d,/A=0. 2.
(a) y-polarized modal field, (b) |e, %, (c) |e, |?
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Fig.5 Contour maps of the electric field of x-polarized

fundamental mode
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Fig. 6 Birefringence versus wavelength for PCFs with A=1.96 um and (a) d,=0.2 at the different large hole diameter
and (b) d/A=0. 6 at different small hole diameter
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Fig. 7 Contour map of the lowest polarized modal field intensity for a PCF with A=1. 96 ym, d/A=0.6 and d,/A=0. 2
at wavelength (a) A=500 nm and (b) A=2000 nm
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Fig. 8 Dispersion of the conventional hexagonal PCF and

x-and y-polarized mode of high birefringence PCF
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