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A fiber-optic waveguide with its core composed of poly (methyl methacrylate
(MMA)/ 2, 2, 2 -trifluoroethyl methacrylate (3 FMA) /benzyl methacrylate (BzMA) =
52.0/42.0/6.0 (w/w/w)) is expected to maintain the polarization state during transmission.
However, when applying interfacial gel polymerization to fabricate P(MMA/ 3 FMA/BzMA)-
based optical fiber preforms, the heterogeneity of the core composition was a problem. In
this study, we had adapted analysis using dynamic light scattering to characterize the
process of interfacial gel polymerization to form optical fiber preforms. As a result, the
unwanted heterogeneity was largely dependent on the elution of the cladding polymer into
the core while it is in the monomer state.
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Fig.1 Structures of the methacrylate monomers that composes the zero-zero birefringence core, namely,
poly (methyl methacrylate) (PMMA) (a), poly (benzyl methacrylate) (BzMA) (b), and poly
(2,2, 2-trifluoroethyl methacrylate) (P3FMA) (¢).
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Fig.4 Preparation of gel interface. The top layer oligomer was subjected to dynamic light scattering
measurement.
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Fig.5 Molecular diameter distribution of the samples. The left, middle, and right columns correspond to
different polymerization times, i.e., 45min, 67.5min, and 90min. The top, middle, and bottom rows
correspond to samples grown on different bottom layers. As it moves down the column, the
molecular weight of the bottom layer decreases.
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