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Bistable semiconductor Iasers have potential applications in future
optical communication, optical switching, optical computing, and so on
[1) Although gain saturation alone could account for the bistability, the
inclusion of absorption saturation could make the bistability easier to
oceur [2]. As a result, multi-electrode semiconductor lasers are usuaily
used for optical bistability. In this work, we report that bistability exists in
the semiconductor lasers without multiple sections. Using multiple
quantum wells of different widths, both gain quenching and saturable
absorption could occur in the same region for bistability The
semiconductor lasers that exhibit optical bistability have four quantum
wells with their widths 20A, 33A, 56A, and 125A, respectively, separated
by 150 A Al,,Ga,,As barrier. An external-cavity configuration with
broadband tunability was used for the bistability experiment. Different
behaviors of bistability had been discovered for different wavelengths.
Fig 1 shows an L-I curve with obvious bistability. The details of
experiments will be discussed in the presentation.
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The tesonant nature of the itation of surface waves (SEWs), ie. the
resonant ds of the ivity on the incident radiati p parallel
to the interface (surface), &, leads to the nonlmear phenomena arising and pamcularly optical bi-
and multi-stability app at 1y small nonlinearities. At such nonlinearities the field-
induced variation of SEW , K, becomes le with the width, Im(K), of the
mentioned geometrical (angular) resommoc In this paper the theory of optlcal bl and muln-
stability at the excitation of TM-polarized SEWs via K

(ATR) scheme {glass prism- me12l film-dielectric) in which the dielectric exhlbﬂ.s a relatively
small one- or two-photon resonant nonlincarity is presented. The system of equations describing
the excitation of i SEWs is p d in general form for arbitrary type of nonlinearity by
means of SEW wavevector nonlinear term, . It is the same form which in case of cubic
nonlinearity has been presented in [1]. The value of X ** is determined via [2] :

M~ K (P (2)+ K K P2 exp(—K D)z,

3
where x is the SEW propagation direction, = is the direction of perpendicular to metal-dielectric
interface, P* is the amplitude of medium nonti lari K, is the linear term of SEW

wavevector, K, = (Kq2 -(n)/c)z.s,)”2 . &, is the dielectric permittivity of nonlinear medium. In
the case of one-phot on the d d of reflectivity on incident radiation intensity
the hysteresis loop of optlcal bistability anses when the concentralion of resonant particles
exceeds the shold. That threshold is the function of frequency and wavevector
mismatches (@ ~@, and k—Re(K,) respectively, where ,, is the frequency of resonani
transition). Optical multistability doesn’t aris¢ in the case of one-photon resonance. Int the case of
two-photon resonance both bistability and tristebility raay appear on the dependence of
reﬂectlv:ty on mcxdeut radmnon intensity. The p are

of b The condition of maximal exhibition of optical tristability
has been established analytically in the present paper. When the field enhancement (the square of
the field at the mterface compared with that in the incident radiation for the Jinear case) has the
value of the order of 10” , then for bistability appearance in the case of one-photon resonance and
bi- or tri-stability arising in the case of two-photon resonance the incident radiation field must
achieve magnitudes of the order of saturation fields for one- and two-photon resonances
Tespectively.
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