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Laser Damage Testing Information

Damage Threshold: “Damage” isusually defined asany permanent laser-
induced change which isobservable at high magnification with a differential
interference contrast of dark field microscope. It may be defined differently
if the application requires. “Threshold” isdefined to be the lowest fluency
sufficient to induce damage at any test ste. To determine the damage
threshold, a number of sample stesare irradiated at different fluences.

Quantel USA offersthe damage frequency method of testing aswell asthe
least fluence failure method.

Durability Certification: Thistest isused to verify optic durability to a drawing
orotherprocurement specification. Severaltest stes(usually chosen on a
uniform grid and sampling a representative surface area) are exposed to
laserradiation at one specified combination of fluence, repetition rate, pulse
duration, spot size and minimum number of pulsesper ste. The sample is
observed asbefore with the on-line 20x microscope and damage at any ste
congtitutes“failure” in thistest. Thistest isusually done on opticsintended for
use in laserhardware and seldom on witnesssamples.

Transmission vs. Huence: Some optics, such asoptical power limiters, have a
nonlinear transmisson response with exposed fluence level. Thistest
generatesthe plot describing thisoptic characteristic. Such specialized
exposure testsare performed to customerrequirements. Test proceduresare
on a case-by-case basis.

Optical Density: Thistest measuresthe ratio of incident to transmitted fluence
(orirradiance) under customer specified exposure conditions. BSThas
facilitiesto perform such testing underrealistic temperature and humidity
conditionsaswell.

Specialty Testing: Asan example, the lifetime test isan extended version of
the certification test when durability must be demonstrated overa prolonged
operating period. The sample isexposed forthe specified length of time or
number of pulses. Photomicrographsof the test site before and after
exposure are compared to identify and characterize changes. Other
examplesof specialty testing include smultaneousexposure at two
wavelengths, long pulse Nd:YAG and glassbulk darkening threshold.

For more detailed information or a price quote on our laser damage testing services,
contact usat 1-406-586-0131 or testing@uantelusa.com




