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Introduction

Electric field at focus is about 1011 V/m

Compare to atomic field of 109 V/m

Material is a perturbation to the light!
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How do materials behave under these extreme conditions?
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Morphology

What happens when several pulses strike the same spot?



10 µm 100 fs
1.4 NA

Corning 0211

m
o

re
 s

h
o

ts
more energy

Morphology

multiple-shot structures (1 kHz)

k
→ 



100 fs
1.4 NA

Corning 0211

Morphology

multiple-shot structures (1 kHz)

k
→ 

10 µm

amplified
laser system

required

6.6 nJ 66 nJ

2

5000



25 MHz: point source of heat inside material!
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Energy deposition

Optical microscopy

Transmission

Dark field scattering

Determine threshold for structural change:
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optical microscopy
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data storage

100 GB multilayer CD
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waveguide machining
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He:Ne

waveguide mode analysis
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diffraction grating

5 µm



Applications

0o 2o 4o–2o–4o–6o–8o 8o6o

diffraction angle

diffraction pattern



Applications

5-nJ threshold: unamplified micromachining
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data storage

photonic devices

photonic bandgap materials

biology/medicine



Subcellular micromachining



Subcellular micromachining

10 nJ
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