
Microstructuring of bulk transparent solids
using nanojoule femtosecond pulses

Chris B. Schaffer
André Brodeur

Nozomi Nishimura
Eric Mazur

APS Centennial Meeting
23 March1999



Introduction

transparent
material

objective

100 fs

high intensity at focus…

Glezer, et al., Opt. Lett. 21, 2023 (1996)



Introduction

transparent
material

objective

100 fs

… causes nonlinear ionization…

Glezer, et al., Opt. Lett. 21, 2023 (1996)



Introduction

transparent
material

objective

and microscopic bulk damage

Glezer, et al., Opt. Lett. 21, 2023 (1996)



Introduction

transparent
material

objective
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with only tens of nanojoules!
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Thresholds

how little energy produces permanent changes?



Bring in pump beam…
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… and detect light scattered by damage
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Mechanisms

what do thresholds tell about ionization?
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laser field ionization

tunneling
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Summary

damage with only nanojoules

microstructuring without amplifiers

transition from field to impact ionization
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