B3k BeW + OB ¥ ok Vol. 33, No. 6
2006 4E 6 B CHINESE JOURNAL OF LASERS June, 2006

XBHE: 0258-7025(2006)06-0775-04

R LSRR ST A R e er
BT F By 25w
IR RER

C JbFm e K2 F TR 2B, dbE 10087657 L E 30l A2 B, LT 100044)

RE EETHEWBE (MOFOKIERERET AW FEXERBRER M RERNSH ERQEEASRY
AW ENE. AeXBERITEMREB LN TREEIAABH A IR AAE B IELEREMOLL
SR, EAIHE SR T XML HEL M HEY BREXERBE BN ESAABRZEBRERE, AT
HE—-PHRATELBERBOREZSARESAAGREZEZAMNRR. X, ZECNLENTEZN,RES
BEEXER B IREE. ARG EE SERIHER KA 5208, HEL Ml HEL BIELER IR REE 585
LEFR TR ERBER KA Hh 2. 55%H 3.06%.,

RBRE OLERFMEMWORLE ARG B REREG IS

hESES TN 929.11 X EERIRE A

Effect of Hetero-Diameters of Cladding Air Holes on Nonlinearity
Coefficient of Microstructured Optical Fibers
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Abstract The nonlinearity coefficient of microstructured optical fibers (MOFs) is a quantity of great importance in
devices based on the nonlinearity of the fibers. The distribution asymmetry of the cladding air holes can make an
impact on it. The effect of hetero-diameters of the cladding air holes on the nonlinearity coefficient of a highly
nonlinear MOFs with a hexagonal lattice is analyzed by the full-vector finite element method and the error theory.
The dependence of the nonlinearity coefficients of the HEf; and HEf, modes of the fiber on the diameter of cladding
air hole is computed. Subsequently, the dependence of the standard error of the nonlinearity coefficients on the
standard error of the diameters of the air holes is obtained. As a result, if the standard error of the diameters of the
air holes is given, it is easy to obtain the standard error of the nonlinearity coefficients. When the ratio of the air
hole diameter standard error to the designed diameter is 5% , the ratios of the nonlinearity coefficient standard errors
of the HE#, and HEf; modes to the nonlinearity coefficient of the fiber with uniform cladding air holes are 2. 55% and
3.06% , respectively.
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Fig.1 Cross section of MOFs with hexagonal lattice
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Fig. 2 Nonlinearity coefficient as a function of the
diameter of the air hole 1
« and X differently show nonlinearity coefficient computered
values of HE7; and HE]; modes for the different diameters. The
fitted curves (solid line and the dash line) represent nonlinearity
coefficients of HE1 and HE{1 modes, respectively, as a function

of the diameter of the air hole 1
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Fig. 3 Nonlinearity coefficient as a function of the
diameter of the air hole 2
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