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Abstract: The simulation Is used to analyse
the field distribution of the cross-section of
the side-polished optical fiber coated with a
Fe-C film. As a result, the relation between
ER and corrosion evolution of Fe film can be
built.

Figl. geometric graph of simulation

Computing method: Electromagnetic Waves,
Frequency Domain Is used as physics
Interfaces. A scattering boundary condition Is
used to reduce the
boundary.
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The strengthes and leakage power of TE/TM
modes are calculated. The ER value, which
IS the main parameter of the calculations, Is
derived according to the calculated power of
TE and TM fields In the fiber core.
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Fig2. The E-field strength of TE and TM modes
along the interface of the cross section
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Result: By specifying the refractive
Index of coating layer to be Fe, Fe203
or surrounding media (l.e. no coating
layer), different ER values can be
obtained, as shown in Fig.5.

Fig3. D-shaped optical fiber with Fe film
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Fig4. The calculated ER values with
varying thicknesses of iron film, Kk,
for Model B in surrounding media
(air and NaCl solution).

Fig5. The evolution of ER value, the real
(Neq) @nd imaginary (njn,,,) Part of

Rl value for the three states during the
COrrosion process.

Conclusion: The result of the simulation
reveals the corrosion of Fe-C film IS
related to the ER values, which is
consistent with the experimental result. It
turns out that the extinction ratio
decreases during the corrosion process.
The proposed polarizer can be used for
monitoring the early stage of metal
corrosion.
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