Nonlinear
dynamics in
intra-cavity
pumped
thin-disk lasers

Sarah Trinschek!, Christian Vorholt?2
and Ulrich Wittrock?

1 Department of Engineering Physics
2 Photonics Laboratory
Miinster University of Applied Sciences

Correspondence;

Highlights

thin-disk laser shows complex dynamics:
= Stable continuous-wave pumping

= Periodic pulse trains

= Chaotic fluctuations

The dynamics can be understood in the
reproduces experimental results.

The dynamics arise naturally in the laser

two gain media. Hysteresis and multi-
stability are observed.
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The output power of an intra-cavity pumped

framework of a rate-equation model which

system due to cross-saturation effects of the

Background

Intra-cavity pumping can be used for pumping gain media with very low single pass
absorption of the pump light. Experiments showed that intra-cavity pumped lasers
can exhibit self-sustained oscillations and hysteresis.
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The qualitative type of output dynamics of the laser system can be controlled by the ratio of the beam areas on the two disks.
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Top: Exemplary chaotic solution for k=192 and corresponding attractor projected to the
(i3, i2,D; ) phase space.

@
g

Solid (d
ed by time si
ndicate the location of the s
ssonator round-trip time ratio is x =

(unstable) states.
grey dots for comparist
the periodic solution bra

FH MUNSTER
University of Applied Sciences

N\,
¥



