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A kind of three modes tapered fiber mode multiplexer/demultiplexer is developed based on mode coupling
theory for realizing modes multiplexing and demultiplexing between a few-mode fiber (FMFs) and three single-mode
Key words

fibers (SMF). It's significant to improve the transmission capacity of optical transmission system. When the

OCIS codes

fundamental mode lights are input into three SMFs with the diameters of 10 pm, 8.4 pm and 7.2 pm, the lights
multiplexing. When the LP;; mode and two LLP;; modes are separately input into the FMF, the output light power

will couple in the tapered area and convert into higher order modes. The similarity between optical field at output
be converted into LP;, mode and two degenerate LLP;, modes at the output port,

port and standard mode field is further calculated by overlap integral. As a consequence, the fundamental modes can

=]

realization of modes

1. e.
of corresponding port is the maximum, i.e. realization of modes demultiplexing. Finally, the multiplexers tolerance
060.2330; 060.1810; 060.4230; 060.2430

is calculated with different parameters. Calculation results show that 3. 88 cm and 3. 8931 cm are the tapered
structure’s length of the multiplexer for best effect of mode converting and demultiplexing.
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Fig. 1 Tapered structure made by fusing and tapering fibers in an F-doped capillary. (a) Input port of the mode multiplexer;
(b) schematic of structure; (c) output port of the mode multiplexer
1 WEEZMHGSE

Table 1 Parameters of tapered multiplexer

Index Input port Output port
Diameter of F-doped capillary /pm 236 34.7
Diameter of silica cladding /pm 186 27.34
Diameters of three cores in SMFs /pm 10.8.4.7.2 1.47.1.24.1.06
Coordinate of core 1(10 pm) /pm (5,35) (2.5,5)
Coordinate of core 2(8.4 pm) /pm (36, —24) (5,—5)
Coordinate of core 3(7.2 pm) /pum (—32,—20) (—4.5,—4.5)
Refractive index of F-doped capillary 1.4606
Refractive index of silica cladding 1.4578
Refractive index of core 1.4352
Length of the mode multiplexer /cm 3.88
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Fig. 2 Electric field distributions of propagation modes in FMF
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Fig. 3 Output light fields of mode multiplexer after fundamental mode transmitting
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Table 2 Overlap integral of output electric field of mode multiplexer with standard mode field

Diameter of port input LPy; LP, LPy,
10 pm 0.9034 0.0737 0.0799
8.4 pm 0.1404 0.6167 0.4650
7.2 pm 0.0068 0.2856 0.5080
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Fig. 4 Output light fields of mode demultiplexer with three injected modes
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Fig. 5 Light power ratios of output ends of three mode demultiplexers after 3 modes transmission
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(a) 10 pm port input and LP;  (b) 8.1 um port input and LP (¢) 7.2 pm port input and LP,
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Fig. 6 Light field of 4 cm-long mode multiplexer output after fundamental mode transmitting and its overlap integral with

standard mode field
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Fig. 7 Effect of tapered length of the multiplexer on overlap integral of each output light field of mode multiplexer with

standard mode field
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