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STABILITY OF THE COHERENT LIGHT INJECTION LOCKING
IN SEMICONDUCTOR LASERS, THE RELATED INSTA-
BILITY PHENOMENA AND THEIR ROUTES
TO CHAOS

Guo Cuanc-zni  Liv Pene
Deparsmens of Physics, Peking University, Beijing, 100871
(Recetved 4 August 1989)

ABSTRACT

The fundamental equations describing the coherent light injection locking in semiconduc-
tor lasers are derived from semi-classical theory, the multi-branch structure and its stability,
the steady modulation characteristic and its stability, several kinds of instability phenomena in-
side and outside the locking region and their distribution in the parametric plane represen-
ting the light injection condition are investigated. It is found that the stability region can only
exist near the lower boundary and the right side in the locking region of the highest branch,
and a self-pulsation region exists near to it. In the central portion in the rest part of the lock-
ing region there exists a chaotic region, between self-pulsation and chaotic regions is the
transition region. In this transition region and outside the locking region there are bifurcation
of selfpulsation of 27 type and non-2 ? type, beat frequency self-modulation, and their mixed
forms, the intermitant relaxation oscilation and intermiting chaos, etc., and several new routes
to chaos.
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