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Optical Bistability based on Self-Focusing without Cavity

Kim Doo-chul,* Yu Young-hun**

Summary

We have studied the phenomenon of optical bistability based on the self-focusing. Our experiments
were performed with a sodium and single reflecting mirror without cavity. It is found that the results
of experimernts are consistent with brief theoretical results and the optical bistability is insensitive to
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Fig. 1. Generalized schematic diagram as an optically bistable device based on the self-focusing of
light. (a) : normal propagation (b) : self-focusing. A : aperture M : mirror
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Fig.2. Output-input curves calculated using
(2). 22/b=5.85 m=1, R=0.99 and
vérious values for a’/w,
=02 =04 3)=0.6 4)=0.8
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Fig.3. Experimental schematic diagram. M :mirror, L :lens, A : aperture, P.D : photo diode,

0. 8. : oscilloscope, B. 8.
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: beam splitter, L1(f= 30cm), L2(f= B.5cm)
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Fig.4. Far field patterns of laser beam after
passing through the sodium cell for (a)

normal (b) self-focusing
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Fig.5. Experimental curve of P, versus P_,
with parameters adjusted so that the
device exhibits self-focusing.
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