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All-fiber ellipsometer for nanoscale
dielectric coatings
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The most established method to simultaneously deter-
mine the refractive index and the thickness of thin films,
with a wide range of available commercial solutions, is
ellipsometry. However, this technique does not directly
measure the thickness and the refractive index, but calcu-
lates them based on optical measurements and an optical
model of the thin film material that must be known in ad-
vance.

The Sensors research group of Prof. Ignacio R. Matias
from the Public University of Navarra (Spain), in collab-
oration with the Advanced Photonic Components Labora-
tory of Prof. Jacques Albert from Carleton University
(Canada), propose a completely different approach to de-

termine the thickness and refractive index of thin films,
based on the wavelength shifts of multiple cladding mode
resonances in tilted fiber Bragg gratings (TFBGs). This
approach provides a method to measure the formation of
nanoscale dielectric coatings on fibers in situ for applica-
tions that require precise thicknesses and refractive in-
dices, such as the optical fiber sensor field. Furthermore,
the TFBG can also be used as a process monitor for depo-
sition on other substrates with deposition methods that
produce uniform coatings on dissimilar shaped substrates.
The developed technique contrasts with other conven-
tional methods to determine the properties of such thin
films that rely on co-located witness samples, such as el-
lipsometry, or on destructive measurements using some
of the coated fibers.
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