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Introduction: The dispersion coefficient and
sensitivity of some commercial solid core
photonic crystal fibers is estimated using
COMSOL, and compared with the theoretical
values wherever available. Based on this
study the best solid core PCF is identified for
application as a fluid sensor.

Computational Methods: RF module of
COMSOL is used to perform 2D mode
analysis of the test fibers to determine the
effective index of the guided modes at
wavelengths of interest. From the variation of
effective index with wavelength dispersion
characteristics of the PCF is calculated.
Sensitivity of the fibers is evaluated from

Figure 1. Effective refractive index versus refractive 
index of liquids
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152540.249.927Sensitivity of the fibers is evaluated from
fraction of evanescent power calculated
using line integration of the electric fields.
The numerical calculation for sensitivity is
given by

nr is refractive index of the fluid, nc is core
refractive index.

The sensitivity variation with infiltrated
fluids with RI ranging from 1.0 to 1.44 is
highest for PCFTI fiber. These fibers can
be used as fluid sensors and also used in
interferometers for dispersion
measurements.
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Results: ESM-Blaze, SCPCF,7-Ring fiber
and PCFTI fibers are analyzed. As a sample,
the measured chromatic dispersion in tip
interferometry method [1] for PCFTI is
compared with that calculated using Comsol
Multiphysics in table(1).

Table 1. Variation in dispersion coefficient for PCFTI 
fiber 

where
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156542.953.954

Conclusions: Chromatic dispersion for
commercial fibers is calculated using finite
element analysis and verified against
manufacturer’s data.


