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Fig. 1 Input signals and new frequencies generated through FWM process (a) two signals, and (b) three

signals
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Fig. 2 Four-wave mixing components in a four channel system
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Fig. 3 Experimental set up of 550 km, multi-channel erbium-doped fibre amplifier system
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Fig. 9 Four-wave mixing in a three channel, 550 km transmission system
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Effects of four-wave mixing in long distance

Coherent optical fibre transmission
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Abstract

In this paper, effects of one of the fibre nonlinearities, four-wave mixing, in long
distance coherent multichannel optical .fibre transmission are studied. An optical
frequency division multiplexed systeni with 9 erbium doped fibre amplifiers, transmitting
over 550 km of fibre is used in the expreiment. The nonlinear interactions between the
channels due to the four-wave mixing are clearly observed. Experimental results are well
agreed with the theoretical analysis and calculations. Results show that for multichannel
transmission at several Gbit/s with conventional non-return to zero data, transmission -
performance is significantly affected by the four-wave mixing.
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