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Last years effects of optical bistability in different nonlinear systems 
are investigated intensively. This is caused by possibility of their 
utilization for creation of bistable optical elements.

In the present report it has been theoretically studied the bistable 
regimes of acoustooptic interaction in magnetooptical crystals in the 
presence of optoelectromagnetic feedback. We proposed the scheme 
permitting to realize the bistable mode of acoustooptic coupling in 
different ways: by changing the wave detuning (the detuning bistability); 
by changing intensity of the incident electromagnetic radiation (optical 
bistability); by changing ultrasonic wave power (electrical bistability). 
Configuration for realization of bistable regimes consists of magnetooptic 
crystal, where acoustooptical interaction takes place. The feedback of the 
system leads to existence of nonlinearity and includes: 1) beam splitter for 
diffracted light with energy reflection coefficient R«1; 2) fast-response 
high-sensitive photodetector; 3) operational amplifier which output voltage 
causes electric current into electromagnet and induces magnetic field 
applying to the crystal.

Based on coupled-waves theory it was obtained the value of intensity 
of diffracted and transmitted wave passed bistable element. It has been 
obtained that existence of induced by magnetic field gyrotropy leads to 
essential change of conditions for bistable mode realization: appearance of 
two, rather than one, regions of values of the parameter of wave detuning 
within which the bistable regime is achieved. It was established that 
regime of optical bistability depends on the polarization of incident light. 
As the incident light intensity increases, the ranges of bistability become 
narrow and have displacement. In this case, smaller sound power is needed 
to realize transition to the upper branch. It has been obtained the 
opportunity of changing of switch character by reversion of external 
magnetic field.

The relationships and the results of computer simulation with 
feedback, obtained in this paper, can be useful in design, development and 
optimization of parameters of the multipurpose bistable elements based on 
the magnetoactive crystals.
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