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Exponential Fitting of Laser Damage Threshold and Analysis of Testing Errors
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Abstract

components was presented. and the effects of irradiated spot size and number of spots tested for one pulse energy

The exponential fitting model of damage probability and 1-on-1 laser damage threshold of optical

density on damage probability were investigated. The damage probability was calculated, when the defects is
distributed as complete degeneracy, and then further modification was done to fit the incomplete degeneracy
situation. The damage probability to fit the damage data is called exponential fitting model and the experiment
results in the paper showed that the exponential fitting could get more accurate damage threshold. The test errors
induced by laser beam spot and the sites tested at one pulse energy density were studied through numerical
simulation. It is shown that the larger beam area and more sites exposed at one pulse energy density, the more
accuracy of damage possibility.
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Fig. 1 Damage probability obtained with different spot size
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Fig. 2 Damage probability deviation ¢ versus number N,
of spots exposed to one pulse energy with different
defects averaged per spot size N,
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Fig. 3 Comparison between damage onsets yielded by

linear and exponential fitting
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