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Abstract: Due to many advantages of compact structure, high efficiency, excellent beam quality, etc. ,

passively Q-switched solid-state lasers have a bright future in basic scientific vesearch, military. industrial

processing, medical hygiene and many other fields. At present, the related reports mainly focused on the

characteristics of passively Q-switched solid-state lasers operating at the period-one dynamic state. Howev-
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er, there were few reports about the characteristics of passively Q-switched solid-state lasers at other non-
linear dynamic states. Especially, the bifurcation into pulse chaos has not been reported. In this work,
based on the rate equations, the nonlinear dynamics of a passively Q-switched solid-state Nd: YAG lasers
was numerically investigated. The effects of key parameters including the pumping rate, the intracavity
round-trip optical loss and the intracavity optical round-trip time on the nonlinear dynamics were analyzed.
The simulated results indicate that: through setting different values of key parameters, the passively Q-
switched solid-state laser can exhibit various dynamic states, such as period-one, period-two, multi-period
and pulse chaos states. When continuously changing one of the key parameters, the dynamic states of pas-
sively Q-switched solid-state laser present a variety of evolution paths. In addition, the numerical simula-
tion results show that there are extreme events in passively Q-switched solid-state laser operating at the
pulse chaos state.

Key words: passively Q-switched solid-state laser; nonlinear dynamics; pulse chaos; evolution path; ex-

treme events
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