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	Use of high-powered laser devices in fibre optics transmission systems (FOTS) cause various nonlinear optical effects (NOE) appearance in optical fibres (OF). This is caused by comparatively small optical fibres diameter and high optical transmission signal power. OF that is used in telecommunications do not posses high nonlinear coefficient, but nonlinearities start to occur at high light intensities and long transmission distances.

In this research we used three methods (continuous wave self phase modulation (CW-SPM), pulse pattern self phase modulation (P-SPM) and cross phase modulation (XPM)), but better results, compared simulations and experiments, we obtained by the P-SPM method. 
Our simulation and experimental scheme for P-SPM method employs one optical channel with external intensity modulation (IM). As a radiation source we used the high power tuneable laser source with wavelength resolution 1pm (full-width-at-half-maximum (FWHM) of 50 MHz), reference wavelength λ = 1550 nm always switched on and its light waves are modulated via the electro-optic Mach-Zehnder modulator (MZM) by data of 10Gbit/s pulse sequence output of a pulse pattern generator (PPG). The signal is amplified by the erbium-doped fibre amplifier (EDFA). After amplification signal is sent to various types of fibres (OS2, SSMF and DSF), where optical pulses are propagating over a length of 1 km.
The computer simulations using software “OptSim” and experiments of the P-SPM and CW-SPM measuring techniques allow for the statement that in the method with a laser source of pulses the OF influence on the propagation of optical signal is noticeably greater, since there is pronounced pulse spectrum extension due to a shift in the nonlinear phase. This means that the SPM in FOTS would give rise to considerable pulse extension, and, consequently, also to a decrease in the data transmission speed. With the help of CW-SPM, P-SPM and XPM measuring methods the following parameters have been determined experimentally: nonlinear coefficient n2/Aeff and nonlinear refractive index n2; accordingly, n2/Aeff is calculated to be in the range  1.31∙10-10 - 13.56∙10-10 1/W, whereas n2 − in the range 0.85∙10-20 - 8.81∙10-20 m2/W depending of the fibre type.
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Fig.1. Measurement results with


P-SPM method for G.655.C fibre.
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Fig.2. Comparison of measurement results for SMF, ITU-T G.652.D fibre. with different measurement methods
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