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Low-Loss Coupling Between Photonic Crystal Fibers and Standard
Single-Mode Fibers Based on Air Holes Filling
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Hefei, Anhui 230009, China

Abstract A low-loss coupling between photonic crystal fibers and standard single-mode fibers based on air
holes filling is proposed. The impacts of filling parameters on coupling loss between the two kinds of fibers is
investigated by numerical simulations via beam propagation method. The results show that this method can
greatly reduce the coupling loss between two kinds of fibers provided the filling parameters are selected
appropriately. This method is usable for the coupling between a variety of photonic crystal fibers and single
mode fibers especially for those with large mismatch of mode field diameters.
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Table 1 PCF parameters, including mode field diameters (MFD) at 1550 nm

Fiber Cladding /pm Hole pitch /pm Hole diameter /pm MFED /pum
PCF1 125 3.35 2.05 4
PCF2 125 2.5 1.8 2.4

F2 SMF B, A 1550 nm U B 937 1 42
Table 2 SMF parameters, including MFD at 1550 nm

Fiber Cladding /pm Core diameter /pm MFD /pm
SMF1 125 8.2 10.4
SMF2 125 5 8.5
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Fig.1 (a) Schematic of PCF; (b) one layer of air holes around the center is filled; (c) two layers of air holes around the center are filled
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Fig.2 Schematic of numerical simulaton model
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Fig.3 MFD on BC and the loss of AD as a function of filling Fig.4 MFD on CD and the total loss as a function of filling
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Table 3 Results of numerical simulation

SMF1-PCF1 SMF1-PCF2 SMF2-PCF1 SMF2-PCF2
n 1.404 1.404 1.374 1.374
n, 1.404 1.404 1.404 1.374
Ly /p.m 4027 3826 4013 3498
L /p.m 1110 981 1507 3498
Loss of numerical simulation /dB 0.57 0.85 0.46 0.82
Loss of Ref.[19] /dB 0.64 5.37 0.24 2.63
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