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The optical field in a telecommunications single mode fibre is not evenly distributed or even fully contained within the core. It is larger at the fibre central axis than near the core-cladding interface and extends even into the cladding depending on the actual refractive index profile [1]. The real optical fiber refractive index profile is dependent on the fiber type and the manufacturing process and therefore not always can be accurately determined. The effective area parameter Aeff has been defined for the purposes of calculating nonlinear effects [2]. It is a single value, based on the modal field distribution, and can be used to calculate a value of optical intensity that is the main cause for nonlinearities in optical fibres.
In this research we used transverse offset technique [1] for optical fibre Aeff measurements. Our measurement scheme consists of Agilent 8163B Compact Tunable Laser source with wavelength resolution 1pm (full-width-at-half-maximum (FWHM) of 50 MHz), micro-positioner Standa 8SMC1-USBh and EXFO WA-1150 wavelength and power meter. The micro-positioner was used to obtain two optical fibre end precision alignment. The peak power at output of this fibre joint was determined.
When centering of two optical fibre ends was completed output optical power was determined at different fibre end offset positions.
Measurement results show that fiber effective area value is considerably changing for two orthogonal offset directions. This can be explained by characteristics of laser radiation. Laser radiation inherent primary polarization angle. So radiated light in optical fibre is not equal in all radial directions. Our achieved results show that effective area value for two orthogonal directions differ by ~12%. To minimize this effect in Aeff measurements we suggest to use polarization scrambling device after laser source.
Effective area is dependent on light wavelength. For longer wavelength effective area gets larger. Fig. 1 shows normalized measured power level versus radial offset at three different wavelengths. Aeff results for telecommunication standard single mode fibre are 53.12 μm2 at 1520 nm, 54.19 μm2 at 1550 nm and 59.03 μm2 at 1580 nm. These results can be used to precisely determine optical signal intensity in optical fiber and to verify manufacturers given fibre specification.
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Fig.1 Measured fiber cross section for three different wavelength: 1520, 1550 and 1580 nm.








