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[N Laser impact on a plate induces narrow local resonances

1064 nm

Pulse duration: 8ns  Thermoelastic regime
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i o Laser impact induced resonances : spatial distribution

Normal surface displacement u(r,t) ‘ Temporal Fourier Transform u(r,f)
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i o Laser impact generated resonances and Poisson’s ratio
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Application : Non contact Poisson’s ratio measurement

Fused silica v =0.172
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) . Application : effective Poisson’s ratio of nanoporous silicon TUHH

Technische Universitdt Hamburg-Harburg
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) . Application : effective Poisson’s ratio of nanoporous silicon

fd/Vt v =0.28

Scanning electron microscopy 8 [ —
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| » Application : Poisson’s ratio measured along thermal cycles
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) »  Application : ZGV and Acoustoelasticity Lawrence Livermore

National Laboratory

ZGV modes are measured using a line source
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i o ZGV modes in anisotropic plates : silicon plate

Silicon wafer
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[ Line source excitation of ZGV mode in a silicon wafer

0 Angle dependance of S; S, ZGV mode
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Point source excitation in

2D scan
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) o

ZGV modes excited with a point source in a silicon plate

Local spectrum
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i o Dispersion surface and ZGV modes in a cubic silicon plate
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https://github.com/dakiefer/GEW_dispersion_script
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) »  ZGV resonance measured in a cold rolled carbon steel plates
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} »  ZGV measured in a cold rolled stainless steel plates Thickness-gauge-strip
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ky in rad/mm

) & ZGVin a cold rolled stainless steel plate and dispersion surface
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) » Dispersion curves from 1D scan in silicone
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i o Dispersion curves from 1D scan in stainless steel 301

Line scan orientation O to 105 degres by 15° steps

A 1D scan carries information from all propagation directions

Would inversion be possible from a single line scan ?



Spatial spectrum at fzc;v1
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Constant taken from

Austenitic-steel elastic constants (MONOCRYSTAL/POLYCRYSTAL RELATIONSHIPS)
R. P. Reed et al. (eds.), Austenitic Steels at Low Temperatures

© Plenum Press, New York 1983
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Frequency fd/VT

Measured dispersion curves of modes with positive group velocity

2D fourier transform u(k,f)

>'_ 3.1 E
S .
= |
) i
c 3.05 f
5 .
g :
L 3

o ENE

2 4 6 8

-

!

!

[

ST 11 :

R i

3 1.05 i

C [ |

© '

o 1 I

o i

i - i

- 0.95 i

I [ |

: !

i 0.9 1
H -2 0 2 4 6

-2 0 2 4 6 8 10 Wave Number kd

Wave Number kd




Frequency fd/VT

Zero Group velocity mode: interference of S1 and S2b mode
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| o ZGV modes measured in a silicon plate

Silicon wafer
cut: [0 0 1]
thickness: 525um
diameter: 5"
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Experiment : below the saddle point frequency

Slowness curves Energy Velocity Maris Factor
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Experiment : above the saddle point frequency

Slowness curves Energy Velocity
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Backward Beam steering

f= '4.57438 MHz,4.0 2 94.0 ps
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