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Abstract

This paper reports the first observation on the chaotic emission from a classA laser. A
single mode He—Ne(6328A) laser which had an external mirror with a PZT was used. Vary-
ing the vibrational frequency of the PZT, time series of laser output power were observed,
from which the strange attractors in the phase space, finite correlation dimension, positive

Lyapunov exponents were obtained. As results, around 100Hz of the PZT frequency, the
chaotic emission was recognized.
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Figure Captions
Fig.1 : Experimental setup. M:mirror, PD:photodiode, and PZT:piezoelectric translater.
Fig.2 : Experimental results of the output power from the external mirror mounted on
the PZT. I=0 is corresponding to the D.C. level of the laser output power. From top to
bottom: (a)The frequency of the PZT is 0Hz. (b)8Hz.(c)50Hz.(d)100Hz.
(e)200Hz.(f)300Hz.(g)400Hz.(h)1200Hz.
Fig.3 : Spectra of the output powers corresponding (top to bottom) to Fig.2(a)-(h).
Fig.4 : Phase portraits of the output powers obtained from Fig.2(a)-(h).
Fig.5 : Plots of log C(r) vs log r for different values of n calculated from Fig.2(a)-(h).
Fig.6 : Plots of d(the embedding dimension) vs D(correlationdimension) : The frequency
of the PZT is 100Hz. _
Fig.7 : Plots of f(the frequency of PZT) vs D(correlation dimension).
Fig.8 : Output and attractors vs reflectivity Rz (Ls = 30cm) (a) Rz = 0.3 (b)R3 = 0.55
(c)Rs = 0.80
Fig.9 : Output and attractors vs external cavity length L, for R3 = 0.8 and 0.3
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