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Table 1 ~ Central wavelength peak transmittance and half-width of filters

position of 1 064 nm
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Fig. 1 Measured transmittance spectra of Ta, O5/Si0,

sample central peak transmittance at
half-width/nm laser wavelength
number wavelength /nm transmittance/ % 1 064nm T, o,/ % )
relative to passband
1 1 064 76.254 7 76.254 in
2 1 050 69.327 8 0.449 edge
3 1015 61.728 8 0.019 6 out
4 978 57.402 8 0.007 2 out
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two-cavity narrow-band interference filters Fig.2 Typical structure of one-cavity filter
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Fig.3 Normalized standing electric field intensity distribution of all investigated Ta, O5/SiO,
two-cavity narrow-band filters central wavelength A
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Fig.6 Representation of LIDT data for Ta, 05/Si0, two-cavity narrow-band interference filters obtained at 1 064 nm
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Fig.8 Optical micrographs of typical damage of narrow band interference filters

central wavelength A, with free pulse laser after a single shot with different energy density
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Laser-induced damage behaviors of Ta,0./SiO, narrow-band
interference filters under different laser output modes
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Abstract  The laser-induced damage threshold LIDT and damage morphology of Ta, O5/SiO, narrow-band interference filters un-
der single-pulse laser and free-running laser were investigated. The weak absorptance and the standing-wave fields of the filters have also
been measured and analyzed. It was shown that narrow-band interference filters had unique laser-induced damage behaviors. All the filters
exhibited a pass-band center dependent LIDT and absorptance  behavior ~ LIDT of the samples decreased
as the sample ’ s pass - band center was closer to laser wavelength 1 0 64 nm  Absorptances of the samples increased as the sample ' s
pass-band center was closer to laser wavelength 1 064 nm. Under single-pulse laser irradiation the damage morphologies of the filters de-
pended greatly on the irradiation wavelength’ s relative position to the passband while in the case of free-running laser there was no
difference among the damage morphologies of different peak wavelength. According to experimental results and theoretical analysis the la-
ser induced damage mechanism of the filters has been given.
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