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We investigate the Lang-Kobayashi equations, a nonlinear delay differential equation system in three variables that

describes the behavior of semiconductor lasers. Delay differential equations (DDE’s) are similar to ordinary differential

equations, except that the rates of change of the state variables depend on both the state at the present time, �x(t), and

at some time in the past, �x(t − τ). This time delay introduces an infinite dimensionality to the system. Our talk will

focus on a family of periodic solutions of this system known as External Cavity Modes (ECM’s). Varying the system’s

parameters, we determine when ECM’s appear, when they are stable, when they lose stability through a Hopf bifurcation,

and when they become arbitrarily large (i.e. the physical model breaks down) and cease to exist. Finally, we turn to the

related six-dimensional system that models two delay-coupled lasers and examine the analogous solutions of that system.

Our analytic investigation is supplemented throughout by an in-depth numerical study using the cutting-edge MATLAB

package DDE-BIFTOOL. (Received September 12, 2007)
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