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Fig. 1 Experimental apparatus used to investigale the chaotic elimination of the intracavity

frequency-doubled Nd Y AG laser pumped by krypton flashlamps
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Fig. 2 According to the equations ( 1) and (2), caleulated
mode-voupling oscillations for three-mode laser are
attained by letting the cross suturation term g= 0. 26

(time in gs units)
{a) the output of the individual mode intensity for the mode
parameters j = landg = 0(that of the other modes is analogous
to this): (5) the total fundamental intensity (= 11+ Lo+ 15) is
chaotic for g = 0 and the total fundamental intensity keeps stable at

the fixed point forg = 1
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Fig. 3 Oscilloscope traces of the laser output measured
(a) the second harmornic generation is chaotic for the QWP angle W = 0°and the maximum power output reaches about 0. 25 W ( the
chaotic characteristic of the laser output with W= 90%is the same as this): (b) the relaxation oscillation tending to the fixed point in the

system shows a random behaviour and has a minimal power about 0. 01 W: (¢) the power spectrum corresponding 1o the

waveform with W = 0°
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Fig. 4 After a NdYAG color center erystal is inseted into the laser cavity, the chaos is eliminated
(a) by equations (4) and (5), calculated limit circles in the phase space of /1~ Atand Fi ~ 11, respectively, and the periodical behavious
of the second harmornic in the time domain are given; (&) the laser output measured in the experiment is the stable

periodical oscillation independent on the QWP angle W
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Observation and Elimination of Chaos in an Intracavity Frequency-doubled
Nd “YAG Laser Pumped by Krypton Flashlamp

Ren Jianhua
( Beijing Institute of Technology, Beijing 100081)

Shen Ke
( Changchun Institute of Optical and Fine Mechanics, Changehun 130022)

Abstract In this paper, base on analysing the characters between the diode-pumped and
krypton flashlamp-pumped lasers, we put forword a study of instability and chaos and of
the elimination of chaos in krypton flashlamp-pumped intracavity frequency-doubled Nd -
YAG lasers. Theoretical analyses and experimental apparatus are given. the results of
chaotie laser radiation and its power spectra obtained through numerical calculation and
experimental measurement are presented. By putting a Nd “YAG color center crystal in
the resonator, the stable periodic laser radiation is attained and the elimination of chaos is
realized.
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