N
N

N

HAL

open science

REGENERATIVE OSCILLATIONS AND
DISPERSIVE-ABSORPTIVE OPTICAL
HYSTERESES WITH PECULIAR REGIONS IN
SEMICONDUCTOR INTERFEROMETERS
A. Grigor’Yants, Y. Rzhanov, Y. Balkarei, M. Elinson

» To cite this version:

A. Grigor’Yants, Y. Rzhanov, Y. Balkarei, M. Elinson. REGENERATIVE OSCILLATIONS AND
DISPERSIVE-ABSORPTIVE OPTICAL HYSTERESES WITH PECULIAR REGIONS IN SEMI-
CONDUCTOR INTERFEROMETERS. Journal de Physique Colloques, 1988, 49 (C2), pp.C2-375-
C2-376. 10.1051/jphyscol:1988288 . jpa-00227705

HAL Id: jpa-00227705
https://hal.science/jpa-00227705
Submitted on 4 Feb 2008

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/jpa-00227705
https://hal.archives-ouvertes.fr

JOURNAL DE PHYSIQUE
Colloque C2, Supplément au n°6, Tome 49, juin 1988 C2-375

REGENERATIVE OSCILLATIONS AND DISPERSIVE-ABSORPTIVE OPTICAL HYSTERESES
WITH PECULIAR REGIONS IN SEMICONDUCTOR INTERFEROMETERS'?!)
A.V. GRIGOR'YANTS, Y.A. RZHANOV, Y.I. BALKAREI and M.I. ELINSON

Institute of Radioengineering and Electronics, Academy of Sciences
of the USSR, Marx Avenue 18, Moscow 103907, USSR

We consider semiconductor Fabry-Perot interferometer (FPI)
where interband free carriers photogdneration and heating due to
recombination make a different sign contribution to the refrac-
tive index and tempofature shift of band edge results im induced
absorption. Such situation is realized in a number of semicomduc-~
tors which demomstrate optical bistability (OB)., Using the para-
meters of InSb /I,2/ we have numerically investigated transfor-
mation of steady input-output characteristic I (I;,) uader vari-
ation of imitial detuning 83 of FPI. Different é; leads to the
following characferistics: dispersive-absorptive hysteresis of
tputterflyt-type /3/; "butterfly"-type hysteresis with umstable
regions corresponding to McCall's regemerative ocscillatioms (RO)
/4/; single-valued characteristic with region of RO; as well as
characteristic containing regiom of RO and absorptive OB with
sharp decreasing of output imtensity Io at forward switching.

The limits of changing of imput intensity Iin'é; and characteris-
tic thermal time are found, where RO and OB of dispersive and
absorptive type are exist,

It was established that absorptive hysteresis can comtain
the peculiar regiom om ithe upper bramch, which can be realized

only under guasi static changing of Iin’ In the case of pulse Iin

(1)This paper was recently published in the Soviet Journal “Pis'ma v Zhurnal Teknicheskoi Fiziki" v.13,
N°.23, P.1465 (December. 1987) in Russian and translated by the "American Institute of Physics
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changing the switching on the lower branch is observed without
achivement of critical Iinvalue corresponding to quasi statié
switching, Such switching can be induced by pulse increasing or
decreasing of Iin on the background of holding intensity. The
switching from lower branch of absorptive hysteresis to the pecu-
liar region of upper branch requires the pulse decreasing of {n
with strictly limited duration. If the pulse duration is beyond
this limits, switching does not occure despite the faect that Iin
was décreased below critical value. Such behaviour is connected
with large difference between thermal time and carriers lifetime
and is similar to overshoot switching /5/. If the temperature de-
pendence of absorption is just weaker than for InSb, the charac-
teristic Io(Iin) can be much more complicated (Fig.). The unsta-
ble regions, corresponding to RO, are shown by dashed line, the
lshaded regions are the peculiar regions described abhcve, The re-

gion AB is insulated and can be realized only by special cheice
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