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Various methods to measure the refractive index profiles of optical waveguides and optical fibers
have been reported ever since the development of index guided optical fibers and waveguides.
Refracted near-field (RNF) method, transverse interferometric (TM) method, and transmitted near-
field (TNF) method are conventional methods used for this purpose [1]. However these methods
have a critical drawback that a sample fiber or a waveguide needs to be immersed in an index
matching oil and a measured refractive index profile is affected by the index of the index matching
oil itself.

In this paper, we demonstrate a highly repeatable refractive index profile measurement technique
using a modified confocal scanning optical microscope. As this method measures reflectivity change
due to refractive index change on a waveguide facet [2] it does not require index matching oil and it
can be applicable to waveguides with complex and axially nonsymmetric structure. Even though
several confocal microscope systems had been used to measure refractive index profiles by several
research groups [3-5], these approaches were not very successful because of problems such as laser
instability and surface imperfections. By using a stable LED source, low signal detection system and
simple feedback system we have obtained a good refractive index precision and repeatability.

Fig. 1 and Fig. 2 show the refractive index measurements of two specialty optical fibers. Fig. 1(a)
shows the measured refractive index profile of a step index multimode fiber with 13.4 um core size
and 0.0328 peak refractive index difference. The measurement scan range is 30umx30um with a
step size of 300nm. Fig. 1(b) shows the comparison between our measurement result for the sample
fiber and the refractive index of its preform measured with a conventional preform analyzer.

Fig. 2(a) shows the cross-sectional image of a Polarizing Maintaining Fiber (PMF). Fig. 2(b) shows
the measured refractive index profile of a PMF, and Fig. 2(c) shows its contour plot
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FIG. 1. (a) Measured refractive index profile of a step index multimode fiber with 13.4 um core
size and 0.0328 peak refractive index difference. The measurement scan range is 30umx30um with
a step size of 300nm. (b) The comparison between our measurement result for the sample fiber and
the refractive index of its preform measured with a conventional preform analyzer.

(c)
FIG. 2. (a) The cross-sectional image of a Polarizing Maintaining Fiber (PMF), (b) the measured
refractive index profile of a PMF, and (c) its contour plot.
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