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AUTORESONANCE IN A MODEL OF A TERAHERTZ WAVE GENERATOR

O. M.Kiselev, V. Yu. Novokshenov

We study a model of an electromagnetic wave generator based on a system of coupled Josephson
junctions. The model is a chain of coupled sine-Gordon equations for the phases of the electric field
in the junctions under dissipation and constant pumping. We find conditions for a resonant field
excitation under various parameters of the system. It turns out that the chain of sine-Gordon
equations evokes an autoresonance with a certain dependence of the frequency on the magnitude of
the Josephson pumping current. We construct an asymptotic expansion for a solution of the chain
under a large resonant frequency. The leading terms of the expansion for the phases of the electric
field are linear in time, which is typical of an autoresonance in a system of coupled oscillators.
The key role here is played by the main resonance equation, which defines the mode of the resonant
excitation of the chain. This equation is the equation of a mathematical pendulum with periodically
changing mass. A class of solutions of this equation is studied in detail, and classes of separatrix
solutions corresponding to the zero velocity of the pendulum are described. It is proved that there
exists a separatrix pi-kink type solution on which the autoresonance mode is realized in the original
chain of sine-Gordon equations.

Keywords: terahertz band of electromagnetic waves, Josephson junction, sine-Gordon system,
kink solution, autoresonance, main resonance equation, asymptotic expansions.
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