w31k F10MW EF‘ &5 %’( ﬁlﬁ Vol. 31, No. 10
2004 4 10 A CHINESE JOURNAL OF LASERS October, 2004

NERE: 0258-7025(2004)10-1257-04

XTSRRI AR 22 5 TEER
4, AL ITE, H9A, E %, TH

(RBREREE RS T LREEARFRRAP %M EMELLRE ., X 300072)

BE XRAZETIYREBHEIFTEWARESEVR T AT RELL (PCOM AR, AP LEFEEE
REE T BN B A R E R, TR B AR AR E B E BN BESRFET T 4. UE
HWEERER ARENERESEESLRENERESEMARTHFERBHPEZERU RN ELERYEHBR
WM ETFREFBOARITHEEBERNERENER, i — 2RI R A S S AR ENLE T RELS
BETHRITETLR,

XKER HHTE¥ AT RELT ARESE; A

mESSES TN 253 XkERIRES A

Finite Difference Analysis of Dispersion Properties of
Photonic Crystal Fibers

LI Yan-feng, LIU Bo-wen, WANG Zi-han,
HU Ming-lie, WANG Zhuan, WANG Qing-yue

(Key Laboratory of Opto-electronics Information and Technical Science, Ministry of Education, Ultrafast Laser

Laboratory , College of Precision Instrument and Optoelectronics Engineering , Tianjin University, Tianjin 300072, China)

NHR R £ FL I 4 Choley fiber) F¥ 18 45 #4 J¢ £F
(microstructured optical fiber) ,-&—FfhH7E 4k 77
ml b B HES GEF A R B RS AR MK &R

Abstract A finite difference scheme based on semi-vectorial wave equations is used to study the dispersion
properties of photonic crystal fibers (PCF). Using a central difference scheme, the semi-vectorial wave equations are
cast into algebraic eigenvalue problems, from which modal fields and propagation constants are obtained. The
results obtained by the semi-vectorial finite difference method are coincided well with those by the full-vectorial finite
difference method and the finite element method as well as experimental results, and are more accurate than those by
the scalar effective index model. It can be shown that the semi-vectorial finite difference method is an effective
numerical tool for the design of photonic crystal fibers with desirable dispersion.
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Fig.1 Schematic diagram of the cross section of a PCF

and its characteristic parameters
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Fig. 2 Contour plots of the electric field distribution
() A =0.8 pm; (b) A =1.5 pm
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