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MOTIVATION

Why study the NA-dependence of damage and white light
generation?

Better understanding of short pulse propagation

Optimize both processes

Identify/characterize different types of bulk damage



WHITE LIGHT THRESHOLD/SPECTRA
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DAMAGE THRESHOLD

Light-scattering technique yields sensitive threshold

fused silica
sample
He:Ne high-NA
laser objective detection
— - —
low-NA beam
800-hm objective block

pump or lens



METHODS

White light threshold energy vs. NA

White light spectrum vs. NA

Damage threshold energy vs. NA

Damage morphology vs. NA
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DAMAGE THRESHOLDS
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DAMAGE THRESHOLDS
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WHITE LIGHT SPECTRA
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WHITE LIGHT SPECTRA
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DAMAGE MORPHOLOGY

0.055 NA 0.025 NA

2x threshold o eEileeel

3X tl';féshold 5x tresl_
> New morphology at low-NA



DAMAGE MORPHOLOGY

0.055 NA 0.025 NA

2x threshold o eEileeel

3X tl';féshold 5x tresl_
> New morphology at low-NA



DAMAGE MORPHOLOGY
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DISCUSSION

Low-NA: Low-density plasma counteracts self-
focusing allowing white light generation

High-NA: Critical density plasma formed, immediately
leading to damage

Low-NA damage: Induced by short-wavelength
edge of white light continuum?



SUMMARY

Numerical aperture governs transition from single shot
damage to white light generation

Broadening greatest at lowest NA

No white light above 0.25 NA

Future work: Low-NA damage morphology
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