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Mode field and dispersion analysis of photonic crystal fiber based on
finite element method

SONG DeHun XIE Kang XIAO Jun
( School of Optoelectronic Information University of Electronic Science and Technology of China Chengdu 610054 China)

Abstract: In order to obtain ultra-smooth dispersion characteristics a large mode area and a smaller limitation loss
starting from the Maxwell equations taking into account the dispersion of pure quartz themselves the mode field distribution of
the photonic crystal fibers effective index of fundamental modes and dispersion coefficient were calculated with the finite element
method. With the fiber dispersion within +1.0ps * km™' * nm™" the mode area was larger than 40pum® and the confinement
loss was less than 0. 2dB/km. The results show that the dispersion and mode field area of photonic crystal fibers can be controlled

by adjusting the air hole diameter the pitch size cladding air holes and the media filling ratio.
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Fig. 1 Schematic diagram of a triangular element wavelength/um
Fig. 2 Dispersion curve of photonic crystal fibers
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Fig. 3  Effective mode field area of photonic crystal fibers
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Fig. 4 Cross-section diagram of improved photonic crystal fibers
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Fig. 5 Electric field intensity distribution along both polarization directions

of improved photonic crystal fibers
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Fig. 6 Dispersion vs. wavelength for photonic crystal fibers( A =2.3pm
d=0.46pm a; =0.61pm b, =0.35um)
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Fig. 7 Fiber effective mode area and confinement loss curves
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