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Abstract: We designed and produced optical coatings for broad bandwidth high reflection 

(BBHR) of femtosecond (fs) and picosecond (ps) pulses of petawatt (PW) lasers.  These BBHR 

coatings consist of TiO2/SiO2 or HfO2/SiO2 layer pairs formed by reactive e-beam evaporation 

with ion-assisted deposition.  Specifications for HR center wavelength and spectral width of the 

coatings are for 45-deg angle of incidence (AOI), P polarization (Ppol), with use of the coatings 

at different AOIs providing corresponding different HR center wavelengths and spectral widths.  

These coatings must provide high laser-induced damage threshold (LIDT) to handle the PW 

fluences, and also low group delay dispersion (GDD) to reflect ps and fs pulses without 

distortion of their temporal profiles.  We present results of LIDT and GDD measurements on 

these coatings.  The LIDT tests are with 100 fs laser pulses of 800 nm center wavelength for 

BBHR coatings whose HR center wavelength is 800 nm, and with 150 ps laser pulses of 780 nm 

center wavelength for a BBHR coating whose design HR band is 773 nm +/- 50 nm.  In the 

former case, tests are at 45-deg or 65-deg AOI, Ppol.  In the latter case, the test is at 45-deg AOI, 

Ppol.  We present GDD measurements for two BBHR coatings, whose design HR center 

wavelength is 900 nm in one case and 773 nm in the other case, showing reasonably low GDD 

over the HR bands.  We report how the LIDT and GDD results compare with previous results of 

similar measurements.
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Short Abstract: We designed and produced broad bandwidth high reflection (BBHR) coatings 

for femtosecond (fs) and picosecond (ps) petawatt (PW) laser pulses.  HR center wavelengths 

and spectral widths vary according to AOI.  Laser induced damage threshold (LIDT) tests are at 
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45-deg or 65-deg angle of incidence (AOI), P polarization (Ppol) with 100 fs pulses of 800 nm 

center wavelength, and at 45-deg AOI, Ppol with 150 ps pulses of 780 nm center wavelength.  

GDD measurements for two coatings show reasonably low GDD over the HR bands.


