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5. Summary

Both an analytical model and a numerical model of an
Yb:YAG thin-disk laser have been presented. These were
used to assess the main design parameters of the laser
system. They demonstrate the advantage of the thin-disk
laser concept in which multiple pump beam passes are
used: a reduced crystal thickness leads to low temperatures
inside the crystal, a low lasing threshold, and hence increases
the optical efficiency of a quasi-three-level laser active
medium. The scalability of the thin-disk laser concept was
shown experimentally with cw output powers up to 350 W at
an optical efficiency of 50%. Using 16 pump beam passes, an
optical efficiency of 58% at room temperature was achieved.
Experimental results show that, because of the weak thermal
lens with the thin-disk laser concept, a high efficiency and a
good beam quality can be attained nearly independently of
the power level.
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