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Single-mode Optical Fiber Interconnection by using Self-Written Waveguides
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Formation of self-written waveguide between two single-mode fibers has been demonstrated by using an
acrylic/epoxy hybrid resin. The core of the waveguide based on the photo polymerization of the acrylic
component was formed with 405nm laser irradiation through the fibers. All solid type self-written
waveguides were also fabricated by irradiating 365nm UV light on the resin after core formation. The self-
written waveguide showed low connection loss at 1,550nm even in the presence of both gap and lateral off-

set between two fibers.
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Fig. 1 UV absorption spectra of components A and B
before photo curing.

Table 1 Refractive indices of the resins and Compo-
nents A and B.
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Fig. 2 O alExperimental setup for self-written waveguides,
O bO Hlustration of two faced fibers at a gap and
a lateral offset.
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Fig. 3 A photograph of core portion formed by using
single-mode fiber which showed a smooth up-
tapering from fiber facet to the length of (T2 .

Fig. 4 A photograph of straight core portion after
400¢m from the fiber facet: the diameter is
maintained at the constant value of 9.8umz.
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Fig. 5 Interconnection between two single-mode optical
fibers was formed by self-alignment of self-written
waveguide at 100xm gap and 5¢m lateral off-
set.
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Fig. 6 Connection loss as a function of the gap: the
lowest connection loss is observed in the cas af-
ter curing core” 0
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Fig. 7 Connection loss as a function of lateral offset at
100¢#m gap: after core formation, the connec-
tion loss is decreased even in the presence of lat-
eral offset.
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