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Abstract: Optical fiber communication technology has occupied the main position of the current
communication transmission. But the single mode optical fiber (SMF) communication system based on
wavelength —division —multiplexing (WDM) technology is now facing severe channel capacity crisis.
Therefore, mode—division—multiplexing (MDM) technology based on the multimode or few mode fiber
(FMF) has got the attention of many researchers. Mode Converter (MC) is one of the most important
components in MDM technology, and long period fiber grating (LPFG) is a perfect all —fiber mode
converter. The LPFG is used to convert LP; mode to LP,; mode, and the multimode fiber is also used to
eliminate inter—mode interference phonemenon in this mode converter. By using this mode converter, the
converted mode has higher purity and better stability. The mode conversion efficiency reached 99.5% and
there is no inter —mode interference phenomenon between these two modes. This MC device has good
sensing characteristics, and this device has good linear sensitivity of strain, it can reach to 2.83 nm/N and

5.66 dB/N. So it can be concluded that this novel structure has excellent performance and will play an
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important role in the future application of optical fiber MDM and sensing field.
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Fig.1 (a) SFS structure diagram; (b) SFMS structure diagram
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Fig.2 (a) SFMS structure diagram with LPFG carved in FMF;
(b) Contrast of spectrum between two different incident

direction
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Tab.1 Fiber parameters in experiment

. Core refractive Cladding Core diamete/
Fiber type . Lo
index refractive index pm
SMF 1.468 2 1.4629 8.2
FMF 1.449 1.444 19
MMF 1.482 1.466 50
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Fig.3 (a)Transmission spectrum of SFMS structure diagram with
LPFG carved in FMF; (b) Transmission spectrum comparison

of SFMFS structure with MMF and without MMF
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