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Fig 8: Comparison of experiment and modeling for the Au and Pd coated samples. a) depicts the transient rocking curves for two different fluences for both samples, where
the upper panel .shows the measurement and the lower one the simulation. b) shows the comparison of experiment and simulation for different fluences
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Direct Strain Retrieval Using Deep Neural Networks

* Phase problem in diffraction experiments « Architecture of choice: Convolutional neural network (CNN) [8]
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Plasma electrons are accelerated to relativistic energies and hit the Ti
creating X-ray photons as in an X-ray tube
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Fig 10: Pulse Parametrization

Depth (nm)

= Unpumped = = = Unpumped
- Experiment ? ’ - = = Experiment
Modeling Modeling

Retrieval - Retrieval 1
= 1 T

Intensity [norm.]
=
n

[| ¥ strain retrieval
+ Modeling

Hi%

1 I 1 1 I 1 1 I 1
4,505 4,510 4,515

Fig 3: Wire and the laser Photon energy [keV]

Induced plasma Fig 4: Spectrum of the X-ray plasma
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Transient Rocking Curves

Upon excitation, strain waves travel back and forth
In the metal film due to reflection at the interface
and the surface

Modeling
Modeling

Characteristic time scale: Travelling time of a pulse
through the film

DNNs are capable of retrieving strain from Switch to more favorable material

Conclusion and Outlook: time-resolved X-ray diffraction patterns systems (e.g. GaAs (111)) as next step

T, = % ~ 15.5 ps (e.g. aluminum)
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