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Abstract A method to measure the laser damage threshold of optical component surface based on Gaussian pulsed
laser spatial resolution is proposed. The energy density partition is performed on the Gaussian spot by setting the
laser energy density difference. By analyzing the energy distribution of the Gaussian pulse laser spot and the
distribution of the damage point, a laser energy density with zero damage density is obtained as the laser damage
threshold of the measured element. At the same time, the international standard 1-on-1 laser damage threshold test
method will be used to measure the surface damage threshold at the same sample. And the damage thresholds
obtained by the two methods are compared and analyzed. It is proved that the laser damage threshold method based
on Gaussian pulsed laser spatial resolution is used to solve the problem that the energy density of the space in the
Gaussian spot and the inhomogeneous distribution of the damage point are regarded as uniform distribution in the
international standard 1-on-1 laser damage threshold test.
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Fig. 1 Experiment device for laser damage threshold test
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Table 1 Testing samples
Sample material Deposition method Coating stack Polarization Substrate
Ton-beam Substrate/4 L(HL)"11H4L/air
HfO, /Si0, ) S @50 mm K9 glass
sputtering (L:SiO, ,H: HfO,)
) Ton-beam Substrate/ (HL)*14H4.17L/air
Ta, O /Si0O, ) S @50 mm K9 glass
sputtering (H:Ta,0O;,L:Si0,)
i Electron Substrate/4L(HL)"22H6.41L/air
Al O, /Si0, S @50 mm K9 glass

beam deposition

(L:SiO0; ,H: AL O3)
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Fig. 2 Relationship between (a) spot position in beam quality analyzer and (b) spot position in CCD
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Fig. 3 (a) Position of the Gaussian spot in CCD; (b) coordinates of the damage point after laser irradiation
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Fig. 5 Experimental results of laser damage thresholds

measured by Gaussian spatial resolution method
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Fig. 6 Effect of laser irradiation energy density

selection on experimental results
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Fig. 7 (a) Damage density curve based on Gaussian laser spatially resolved measurement; (b) defect information of

statistical model fitting based on Gaussian distribution
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Fig. 8 (a) Damage probability curve based on 1-on-1 laser damage threshold test; (b) defect information of

statistical model fitting based on Gaussian distribution
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