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The unique properties of the thin-disk laser result from the arrange-
ment of the laser-active medium as a thin crystal disk which is pumped
very intensively and efficiently by diode lasers and which can be cooled
much more homogeneously than conventional solid-state slab or rod
lasers. The thin-disk geometry was originally motivated by the reduc-
tion of thermally induced aberrations to facilitate the generation of
good beam quality at high average powers. But the thin gain medium

has also significant advantages for the generation of ultra-short pulses
(e.g. due to reduced nonlinearities) and the application in industrial
materials processing (e.g. due to the ruggedness against back reflec-
tions). All this makes the thin-disk laser an interesting tool for many
applications ranging from fundamental science to industrial manufac-
turing. Starting from the basic laser physics the presentation will
discuss the specific properties of thin-disk lasers and highlight some
of the many fascinating applications ranging from the measurement of
the proton radius to cutting of carbon fiber reinforced plastics (CFRP).
The examples also illustrate how the specific requirements of given ap-
plications determine the goals for the development of suitable laser
sources.


