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Laser Ultrasonics

One concept - many applications




Laser Ultrasonics — Working Principle [} RECENDT
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All optical excitation and readout of acoustic dynamics

Main steps in LUS methodology
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Basic Concepts =) RECENDT
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Resonances/Guided Waves Pulse-Echo

AI generated

Clapper (3)  Laser excitation
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Laser Ultrasonics - Features =) RECENDT

RESEARCH CENTER NON DESTRUCTIVE TESTING

All-optical excitation and detection

o
Q Non-contact
o

Non-destructive

Q Lateral resolution sub-um possible

Q Axial resolution down to single nm

Q In-situ/Inline capability

0 Harsh environments
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Structural/Elastic Characterization
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Examples

Thin Film Metrology




Nuclear Fusion Target Inspection




Nuclear Fusion Target Inspection I =) RECENDT
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ISSUE
Non-uniform shell thickness
Optical testing not possible

HDC-shell
h =~ 80um

Inefficient or no nuclear fusion

Inertial
Confinement
Fusion Target

0:0 GENERAL ATOMICS
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Nuclear Fusion Target Inspection II =) RECENDT

SOLUTION: Zero-Group Velocity Modes as local thickness
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Micronlayers and 3D-structures




Diamond Like Carbon =) RECENDT
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Signal and Interpretation: Ultrafast Opto-Acoustics
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Looking into Micromechanical Resonators =) RECERNDT
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Nanolayers




Thin Films, Interfaces and Adhesion
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3-30 nm
0.7-14 nm

Substrate

M. Hettich et al., Appl. Phys. Lett. 98, 261908 (2011)
M. Hettich et al., Appl. Phys. Lett. 101, 191606 (2012)
M. Hettich et al., Scientific Reports 6, 33471 (2016)
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Ultrathin Polymers — Thickness and Glass Transition =) RECENDT
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Ultrathin Polymers — Thickness and Glass Transition [‘é RECENDT
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Take Home Message




Laser Ultrasonics - Picosecond Ultrasonics ?

A powerful tool for non-destructive and non-contact metrology of thin films,
nano- und microstructures, nanoparticles

- Subsurface information accessible with optical lateral resolution down to the
sub-um regime and nm- axial resolution

- Interface sensitive, Adhesion, Film thickness, Doping

- Can in principle be applied during film growth (not demonstrated yet)

PMMA

Cr
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= Dr. Mike Hettich
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— mike.hettich@recendt.at
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