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Much progress has been made in the studies of nonlinear guided waves exhibiting ultrafast
all-optical switching and self-routing characteristics for future telecommunication networks.’
Special attention has been focused on the nonlinear directional couplers (NLDC)! and two mode
interference (TMI)? couplers such as zero-gap nonlinear directional couplers or nonlinear X
junctions. However, the NLDC is rather sensitive to the structural parameters as well as the
wavelength and the intensity of the incident light?, and the TMI coupler has a branching angle
normally smaller than one degree.’

In this work, we have proposed an integrated nonlinear Y-junction waveguide’, as a power-
controlled all-optical switch, which consists of a linear waveguide and an adjoining nonlinear bent
waveguide integrated together with a large branching angle. We have found through some
numerical calculations that the Gaussian beam launched into the nonlinear Y-junction waveguide is
dramatically coupled into the nonlinear bent waveguide with the branching ratio of greater than
85%, even though the branching angle increases up to 5 degrees.
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Flg,' l_ Field evolution with the Gaussian beam Fig. 2 Dependence of the branching ratio on the
excitation for P;=44.06 mW/mm, (=16, and the branching angle with the fundamental mode of
branching angle of 0 =3". The nonlinear Y- P;=44.06 mW/mm and B=1.6.

junction waveguide structure is shown in inset
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