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Analysis of Properties of High Birefringence Photonic Crystal Fibers
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Abstract The model of full vector Galerkin finite element method (FEM) with transparent boundary conditions
(TBC) is established. The modal birefringence. confinement loss and dispersion of the fundamental mode of five
kinds highly birefringent photonic crystal fibers (PCFs) with elliptical cores are analyzed and compared. The modal
birefringence of a photonic crystal fiber, which is formed by diminishing air holes along x-direction and enlarging air
holes along y-direction in inner cladding, is 5.96X10"° at the wavelength of 1550 nm, while that of a photonic
crystal fiber with elliptical core is 1.52X 1077, The results show that high birefringence can be obtained by
increasing the difference of air holes size along orthogonal direction in inner cladding. It is also proved that enlarged

air holes of inner cladding reduce the confinement loss, and increase the dispersion, but the impact of diminished air
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holes is reversed; the fewer the air holes in inner cladding are, the flatter the dispersion is.
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Fig. 2 Birefringence of five PCFs

RN S ) RE B A D PRI AE T . X FE L AT LA
MG 77 2ok R RITE T MR G2 i N )2 451
3.2 [REIWRFE

K R 6 7 R O EF A2 2 il A RS 2 AL FHE
BT B A G A 5 1 DS AT 5k G b A7 A D T
LA R 453 6 2 ' - S MAOG AT I — R S M RE

L —s. 8681m(2/\—“m), %)
o Im ACE RS W R L 3T 5 R 58, o

B3 B s SR T 3 5 3R U0 A 0 BB D A2 AL i
ih £ 14 .

—+ PCF1

lg (Im(n_))

lg (Im(n))

1.2 1.3 1.4 1.5 1.6
Wavelength /um
3 ERCA AT SRR, (O x WIRIT I
(b) v i ¥ 75 w1
Fig. 3 Image part of effective mode-index of

(a) z-direction and (b) y-direction
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Fig. 4 Dispersion of (a) x-polarized and (b) y-polarized
of all PCFs
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