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Laser Damage Threshold (LDT) data for Q-Switch lasers are readily available, whereas data on continuous
wave (cw) and quasi-cw LDT are not. The LDT affects the choice of optics with regard to the material and the
coatings which directly affect cost. In addition, even modest thermal lensing is also problematic since it causes
a focus shift which dramatically changes the operating parameters of laser material processing applications.
This paper will discuss investigations of determining LDT of high power cw laser systems as well as the effect
of thermal lensing on optics and the interacting beam parameters.

We have tested a number of optics specifically designed for high power lasers. The simplest test involved ex-
posing the optics to different power densities and inspecting them for damage. We were thus able to measure
LDT for different optics in both a clean room environment and in an operational dusty environment. The
thermal lens experiments were done in an industrial environment, and in this case dust and metal vapour
played an important role in contaminations of optics. In the thermal lens experiments, each optical element
was tested individually with power levels starting at 500 W to 5 kW using a high power cw laser. The materials
tested were various types of Fused Silica as well as Sapphire.

The results quantify the thermal lensing of high-power laser radiation with weakly absorbing optical elements
and indicates that certain optics were damaged at much lower LDT values than specified by their manufactur-
ers. In addition it was found that even minute coating contamination leads to increased coating absorption
which drastically increases thermal lensing and eventually causes laser damage.
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