5535 B4 3 ) ANY/ ST N = 3 1 Vol. 35, No.3
2016 46 A J. Infrared Millim. Waves June,2016

NEHS 1001 -9014(2016)03 - 0350 - 05 DOI:10. 11972/j. issn. 1001 —9014.2016. 03. 016
— MR ZISMNE R ST ST S AL X F R SL LT

wEkE, FEWRT, T4, # E”
B

(ANETAME R A g Rl 5 h TR B, 2R BIE 230009)

WERET —MEAPOHBEILOFAESHMELTFRELS, XA 2K EHRTEF R T WA 4 6 # A
SR, BRREE - BEWMEAILN AL, R T M XIS, AL m EEMNemEN, 27
WHERBE, Wit AEMEMSETERK 1.55 pm 413 3.05 x 107 & RAT 4, Bl & X #1 Y &Ik 7 @3k
BEREEEE RS, WA, A RFEG KA 89 B A, 3 PCF 417 278 1 000 ~ 1 550 nm # 550 nm & 1 @& # FH X,
ZHARLARBNGERF AT ELERATEEHN LT EELAERRES FEARLFRLFACETAREL
AT L TR

X B W ATHEEAT AR EFRITE A EL S

FE 425 : TN929. 11 XHERFRIRAD: A

Photonic crystal fibers with large birefringence
and high nonlinearity in near-infrared band

YANG Tian-Yu, JIANG Hai-Ming®, WANG Er-Lei, XIE Kang”
(School of Instrument Science and Opto-electronics Engineering, HeFei University of Technology , Hefei 230009, China)

Abstract: A novel type of asymmetric elliptical-hole photonic crystal fiber (PCF) with a central defect
hole was proposed. The full vector finite element method was adopted to investigate its birefringence,
dispersion and non-linear characteristics. By changing angle of the first layer of the elliptic hole, bire-
fringence properties of the structure are strengthened, which also can improve the dispersion perform-
ance of the structure at the same time. The analysis results demonstrated that fibers with a value of
3.05 x 107 for birefringence at the wavelength of 1.55 wm can be obtained by setting suitable structure
parameters, meanwhile with high nonlinear coefficients in both X and Y polarization directions. Further-
more,, while maintaining the high birefringence, the proposed PCF also has negative flat dispersion of
nearly 550 nm from 1 000 nm to 1 550 nm. The photonic crystal fiber with the new structure has wide ap-
plications for the polarization control, nonlinear optics and optical fiber communication.

Key words: photonic crystal fiber, the full vector finite element method, high birefringence, high non-
linearity
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Fig. 3  Dependence of birefringence on the wavelength for
different lattice constant A
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Fig.4 Nonlinear coefficient of the (a) X and (b)Y polar-
ized modes for different lattice constant A
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Fig.5 Group velocity dispersion of the proposed PCF for
different lattice constant A
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