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and microscopic bulk damage

transparent
material

objective

with only tens of nanojoules!



» Damage morphology
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Thresholds
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Thresholds

Bring in pump beam...
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Thresholds

... block probe beam...
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Thresholds

... and detect light scattered by damage
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Thresholds

transmission of pump beam in fused silica

transmission
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Thresholds

transmission of pump beam in fused silica

transmission
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Thresholds

transmission of pump beam in fused silica

transmission
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Thresholds

vary numerical aperture in Corning 0211
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Thresholds

fit gives threshold intensity: |, = 2.7 x 10" W/m?
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Thresholds
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Thresholds

threshold intensity (1017 W/m?)

threshold increases with bandgap
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Mechanisms

what do thresholds tell about ionization?
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Mechanisms

laser field ionization

multiphoton



Mechanisms

laser field ionization

tunneling




Mechanisms

Impact ionization
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Mechanisms

Impact ionization



Mechanisms

threshold gives field ionization electron density
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Mechanisms

threshold gives field ionization electron density
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Mechanisms

need critical electron density to damage

electron density (cm™3)
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Mechanisms

for low bandgap field ionization is sufficient
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Mechanisms

for high gap impact ionization required
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» damage with only nanojoules
» microstructuring without amplifiers

» transition from field to impact ionization
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