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Damage Threshold:  “ Damage”  is usua lly defined  as any permanent laser-
induc ed  c hange whic h is observab le a t high magnific a tion with a  d ifferentia l 
interferenc e c ontrast of da rk field  mic rosc ope.  It may be defined  d ifferently 
if the app lic a tion requires.  “ Threshold ”  is defined  to be the lowest fluenc y 
suffic ient to induc e damage a t any test site.  To determine the damage 
threshold , a  number of sample sites a re irrad ia ted  a t d ifferent fluenc es.   
 
Quantel USA offers the damage frequenc y method  of testing as well as the 
least fluenc e fa ilure method . 
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Durability Certific ation: This test is used  to verify op tic  durab ility to a  d rawing 
or other p roc urement spec ific a tion.  Severa l test sites (usua lly c hosen on a  
uniform grid  and  sampling  a  rep resenta tive surfac e a rea ) a re exposed  to 
laser rad ia tion a t one spec ified  c ombina tion of fluenc e, repetition ra te, pulse 
dura tion, spot size and  minimum number of pulses per site.  The sample is 
observed  as before with the on-line 20x mic rosc ope and  damage a t any site 
c onstitutes “ fa ilure”  in this test.  This test is usua lly done on op tic s intended  for 
use in laser ha rdware and  seldom on witness samp les. 
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Transmission vs. Fluence: Some op tic s, suc h as op tic a l power limiters, have a  
nonlinea r transmission response with exposed fluenc e level.  This test 
genera tes the p lot desc rib ing  this op tic  c ha rac teristic .  Suc h spec ia lized  
exposure tests a re performed  to c ustomer requirements.  Test p roc edures a re 
on a  c ase-by-c ase basis. 
 
Optic al Density: This test measures the ra tio of inc ident to transmitted  fluenc e 
(or irrad ianc e) under c ustomer spec ified  exposure c ond itions.  BSLT has 
fac ilities to perform suc h testing under rea listic  tempera ture and  humid ity 
c ond itions as well. 
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Spec ia lty Testing: As an example, the lifetime test is an extended  version of 
the c ertific a tion test when durab ility must be demonstra ted  over a  p rolonged  
opera ting period .  The sample is exposed  for the spec ified  length of time or 
number of pulses.  Photomic rographs of the test site before and  a fter 
exposure a re c ompared  to identify and  c harac terize c hanges.  Other 
examples of spec ia lty testing inc lude simultaneous exposure a t two 
wavelengths, long pulse Nd :YAG and g lass bulk da rkening threshold . 
 

For more detailed information or a price quote on our laser damage testing servic es,  
c ontac t us at 1-406-586-0131 or testing@quantelusa.com  

Quantel USA 
601 Haggerty Lane 

Bozeman, MT  59715 
+1 406 586 0131 

+ 406 586 2924 fax 
www.quantel-laser.c om 
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