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Fig. | Experimental set-up Fig. 2 Light injection changes the transverse

1 —golded convave total reflecting mirror; 2— CO; laser tube; 3 distribution of light ficld

—CO;y laser (as an injected light source) ; 4 —beam aﬁiﬂﬂs 5— (a) light spot without injectad light;
thermal -sensitive paper; 6 — beam expander; 7 — detector; 8 — () light spot with an appropriate injected light
amplifier; 9 — TF2370 spectrum analyser; 10 — 2232 gtorage

osacilloscope; |1 — RC current
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Fig. 3 Frequency spectra ((a) — — (d)] and phase —space pictures [(a’ ) — (d' )] of the output light evolve
along “mixed route” to chaos. (a) — (d) and (a’ ) — (d') correspond to the process of tuning the

detuning or intensity of injected light, in the above spectral pictures, “ § "marks the zero frequency
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Fig. 4 (a) (d) are the strange attractors of laser system caused by injected light with discharge current
of injecting laser ; /, > 5. 1mA, /, 2 4.9mA, /., >5.3mA, I,=5. 1 mA. (&) — (d') are
the light spots corresponding to (a)  (d) strange attractors. (a”) — (d") are the frequency spectra
of the output light corresponding to (a) — (d) strange attractors, in the above spectral picture,

“ ¥ ” marks the zero frequency
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Light Injecting Effect and Strange Attractors in a CO, Laser

Chang Shengjiang Fu Rulian Ba Enxu
(institste of Modern Optcs, Nanksi University, Tianjim 300071)

Abstract Chaos operation in a signle- longitudinal mode, multi- transverse mode CW
CO; laser caused by injected light have been studied experimentally. Tragectories in phase-
space, which of system evolving into chaos, are observed by diffential reconstructing phase-
space picture method, and some various-shape strange attractors are observed for the first
time. The mechanism of laser instabilities is discussed.
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