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Influence of the Air-Hole Size and Doped Dielectric Cylinders
Size in Cladding on Photonic Crystal Fiber

Hou Jinchai Li Shuguang Liu Siying Zhen Hailong
<Key Laboratory of Metastable Materials Science and Technology . College of>
Science , Yanshan University, Qinhuangdao,Hebei 066004, China

Abstract The influence of the air hole size of different rings and the doped dielectric cylinders size in the cladding
on the band gap is investigated by plane-wave expansion method(PWM) , for photonic crystal fibers(PCF) based on
the triangular periodic structure, the composite honeycomb structure and the improved composite honeycomb
structure. It is demonstrated that photonic crystal fiber band gap is most sensitive to the air hole size variation in the
first two rings. When the change of the air hole size in the m-th ring is constant, the effect of the air hole size
changing on the band gap decreases with the increasing of m . Through improving the arrangement of these dielectric
cylinders in structure or doping the high refractive-index medium, the band gap can be regulated or made wider
effectively. Compared with other two structures, photonic crystal fiber with improved composite honeycomb structure can
achieve a wider band gap.

Key words fiber optics; photonic crystal fibers; improved composite honeycomb structure; photonic band gap;
plane wave expansion method
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Fig. 1 Refractive index fields of photonic bandgap fibers. Photonic crystal fiber based on the triangular periodic

structure (a), composite honeycomb structure (b) and improved composite honeycomb structure (c¢)
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Fig. 2 Photonic bandgap in the triangular PCF changes with the size of the rings of the first rings (a),

the second rings (b) and the third rings (c)
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Fig. 3 Photonic band gap in the composite honeycomb PCF changes with the size of the rings of

the first rings (a), the second rings (b) and the third rings (¢)
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g. 4 Photonic bandgap in the improved composite honeycomb PCF changes with the size of the rings of

the first rings (a), the second rings (b), the doped dielectric cylinders size of the second

rings (c) and the air hole size of the third rings (d)
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