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Pig. 1 Box model of optical bistable system
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Fig. 2 Transient behaviour of transmission
field z when the incident field y is suddenly
increased from g,=10 to y=21.412; 21.287;
21.162 and 21.037, with threshold of y. =
21.0264, operative parameter ¢=20, for the
absorptive optical bistability of 2-level sysiem
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the incident field y is suddenly increased from (absorptive and dispersive) optical

%,=35.38 to y=56.31, 54.56 and 53.06, with  bistability of 2-level system. When ¥

the threshold of i, =52.40, for dispersive is increased suddenly from 7,==25.2 to

optical bistability of Keer medium system. The y=T71.3 and 64.3. Operation parameter

relevant parameters we a1/d=3.2; Bi/d=9x% ¢=600; atomic detuning =60 and
104, ©0=-1 detuning of cavity =15

T, ARBRAEVERGBETES, AHEREXARFFEWE 1),

m, & i#

KEDNREETER—A “BHA”(OB#), HEHFHEAHNFHESI T HEEKAERIARE
o B THNMSI IR AEA, SHT - BEXNRBER, HURLREERLRY
B AR TAREMACRERNBRSBN - BRSEA, M oRRREMI/RAERLEH
BENT R, BRIk OB shBMHE, MASRY SR —B, EHE X LiEH
ARPARF—EN TR, EmEEH, HRNIMREFRLRN OB REKNRE, X3
FEHBYRSE o1, 02 Fl ho, BRTAHE BT IMER, RATESALBRNBERKHH
#E OB BAMFSHE, REEHBWEARTHE () HEATHARBRREA TR
BENHRL, MATEQ4H)F (18, 18b) RTFRERE &N TEM . N TREKE, BRRE
HRERETHRBHARSEM I — U,

8 £ X W

[1] P. Hargedorn; «Nonlinear Oscillations, (Oxford, N. ¥.), 1981, 25~27, 135~137.

(2] G.P.Agrawal et al.; Phys. Rev. A, 1979, 19, No. 5 (May), 2074~-2086.

[3a] R. Bonifacio et al.; Lstt. AL Nuo. Cim., 1978, 21, No. 15(Apr),517~521.

[3b] Li Fu Li; Acta Phy. (Sin.), 1983, 82, No. L (Jan), 7L~83.

[471 F. Casa grancle et al.;«Quant. Opt.» Springer-Verlag Berlin Heidelberg, N. Y., 1983, 53~103.
{771 V. Benza et al.; Lett. AL Nuo. Cim., 1979, 26, No. 13 (Apr), 405~409.

{6 ] Q. Grynberg et al.; Appl. Phys., 1981, B268, No. 3 (Nov), 155~160. .



3 # N W ) B R EhE 211

Forced oscillation model of optical bistability
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Abstract

This paper presents a new model of optical bistability (OB). In view of the ideas
of the mean field approximation, the slow envelope approximation and the adiabatic
approximation, the OB system can be regarded as a “box”. Comparing with the theory
of nonlinear oscillation, we find that the courses in different OBS’s including
different substances and different cavities (E-P. C. or R. C.)——can be described
congistently, in both steady state and temporal respect, with an appropriate
nonlinear forced oscillation equation, in which the coefficients are measurable
macroscopical ‘paramete.rs.' Using the method of slowly changing phase and amplitude
in oscillation theory, we develop the equation into a conpling and autonomous dynamic
equation set of phase and amplitnde. The general solutions of the equation set for OB
steady state and transient behavior are obtained conveniently from this form. Several
concrete resulis in literaiure are compared as the examples for the verification of the

widely applicability of this model.
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