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Abstract. In a model which describes asymmetric oppositely directed nonlinear coupler it was 
observed in numerical simulations a phenomenon of solitary wave generation from the input 
constant continuous wave set at the entrance of a waveguide with negative refraction. The 
period of solitary wave formation decreases with increase of the continuum wave amplitude. 
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Propagation and interaction of coupled waves in asymmetric oppositely directed waveguide coupler is 
described by the system of equations for normalized amplitudes 1e  and 2e  of electric field of the 
light wave [1,2]: 
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Figure 1. Formation of solitary wave from constant wave with amplitude equal to 2, which is set at the entrance 
of the waveguide with negative refraction in the asymmetric oppositely directed nonlinear coupler (in the end side 
of coupler at 40� � ). 
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In the numerical study of formation of solitary waves from the continuum the parameter of 
nonlinearity was set equal to 1 ( 1�r ). The amplitude of continuum wave at the input of waveguide 
with negative refraction was set to different values. At the amplitude of constant continuous wave 
equal to 2, the solitary wave appears from the continuum (see Fig.1). 

Number of solitary waves grows with increase in amplitude of the constant wave. At the amplitude 
of constant wave (set in the entrance of the waveguide with negative refraction) equal to 2.5, there are 
five solitary waves appeared in the asymmetric oppositely directed nonlinear coupler (Fig.2). At the 
amplitude equal to 4 there are eleven solitary waves appear (Fig.3). 

  

Figure 2. Formation of solitary waves from constant wave with amplitude equal to 2.5, which is set at the 
entrance of the waveguide with negative refraction in the asymmetric oppositely directed nonlinear coupler (in 
the end side of the coupler at 40� � ).

  

Figure 3. Formation of solitary waves from constant wave with amplitude equal to 4, which is set at the entrance 
of the waveguide with negative refraction in the asymmetric oppositely directed nonlinear coupler (in the end side 
of the coupler at 40� � ).

Summing up, a continuous wave of certain amplitude which is set at the entrance of the waveguide 
with negative refraction in the asymmetric oppositely directed nonlinear coupler could transform (due 
to nonlinear phase modulation) into a comb of solitary waves.
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