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What are the conditions at focus?

laser deposits energy in ~1 µm3
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Introduction

What temperature?

So, 1 µJ in 1 µm3 gives

~1,000,000 K!

r 5 2.2 3 103 kgym3

CV 5 0.75 3 103 J kg21 K21

DE 5 CVrV DT
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What pressure?

Treat ionized material as an ideal gas:

Gives

p 5 10 MBar!

pV 5 nRT
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So:

microexplosion sun

T ≈1 MK 2–15 MK

p ≈10 MBar

ρ 2.2 × 103 kg/m3 0.15–150 × 103 kg/m3

creating stellar conditions in lab!
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Post-mortem analysis

optical microscopy

10 x 10 µm array

fused silica

9 µJ, 200 ps, 800 nm



Post-mortem analysis

40 nJ, 120 fs
0.65 NA

Corning 0211

3 µm
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SEM:
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TEM picture

sapphire
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Post-mortem analysis

SEM
microscopy
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Energy deposition

how little energy produces permanent changes?
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Energy deposition

plasma below damage threshold

damage with only tens of nanojoules

weak dependence on bandgap

no shot-to-shot variation



Microexplosion dynamics

what happens after the energy is deposited?
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Microexplosion dynamics
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Summary

extreme conditions with only nanojoules

microstructuring without amplifiers

view into dynamics



Applications

data storage (17 GBits/cm3)

internal microstructuring

microsurgery



Questions

stellar conditions?

material dependence?

models?
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