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Initial seeds are amplified during the convergence 
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Laser imprint is only visible after RTI amplification

 Could we find a way to initialize DD hydro simulations with the speckle pattern of the drive 
beam ?
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Advanced IFE concepts rely on ablators with internal defects, 
microstructures
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X-ray phase contrast imaging for optically thin sample
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Propagation-based X-ray phase contrast imaging analysis
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*D. Paganin, et al, Journal of Microscopy, 206: 33-40, (2002)

 Low-pass filter : the postprocessing 
will always be lower resolution than 

the raw data
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Example of RTI developments observed at the BL3-EH5 SACLA

XPCI after 
normalization

XPCI enables net enhancement of interfaces due to réfraction happening at the edges of the RTI fingers.

No additional features which is not already enhanced and visible in the raw image will be added after the phase retrieval 
compared to transmission.

Post processing: F. Barbato from data in ²G. Rigon et al, Nature Communication, 12, 1, 
(2021)
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Transmission change Visibility change Phase change
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X-ray grating interferometry analysis using FFT
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*M. Seifert, et al, Journal of Imaging, 4.5 (2018): 62. 8th International Conference on Frontier in Diagnostic Technologies – 19-21 oct 2026



Preliminary ttess of simultaneous phase, transmission, and dark 
field in single shot at SACLA XFEL

• At equal spatial resolution, dark field imaging shows increased sensitivity

V.Bouffetier et al, Rev. Sci. Instrum. 96, 123508 (2025)

Copper ejections Aluminum ejections
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• Point projection scheme

• Direct imaging scheme

*E. Galtier et al, Scientific Reports 15.1 (2025): 7588.

Compound refractive lens based imaging
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ReLaX

XFEL

CRL4a

CRL4b PCI

3 schemes:

■ Point-projection (CRL4a): 
< 1um – 100 um FoV on target

■ Imaging (CRL4b):
>100um FoV on target

■ Combination of both (CRL4a + CRL4b):
<1um – 100 um FoV on target

In all cases we attain resolution < 1um (limited by 
SASE bandwidth)

• Optique Peter microscope:
- Zyla camera: 6.5um pixel size

- microscope objective 2X, 7.5X, 10X

For Imaging demonstrated:
~500 nm with SASE
~200 nm monochromated beam
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300 ps       500 ps        700 ps      1 ns 

Laser

Wire compression using RELAX laser ** Imaging shocks in polystirene generated with 
DIPOLE laser using Talbot interferometry

*A. Laso Garcia, et al, Nature Communications 15.1 (2024): 7896.
** A. Laso Garcia, et al, arXiv preprint arXiv:2601.14028 (2026).

*Direct imaging: **Direct vs Talbot imaging:

**Talbot resonant imaging:

   

 

X-ray imaging in IC1
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Free propagation imaging vs grating interferometry
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Propagation based XPCI Grating interferometry

Grating interferometry enables better sensitivity to retrieve features not visible even with propagative 
XPCI
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Phase imaging of shocks with Talbot Grating Interferometry
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Comparison of differential phase  from grating 
interferometry vs simulated absorption imaging

Comparison of differential phase  from grating 
interferometry vs volumic mass maps

The greater sensitivity in phase contrast imaging enables a more direct comparison between simulations and 
experiments thanks to the greater details in hydrodynamic structures

* Simulation: T. GoudalAdditional images and descirptions in C. Parisuana et al, PoP, (2025)
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Advanced characterization of turbulent mixing with X-ray interferometry

Density retrieval from phase maps

Retrieval of electron density from phase maps 
(as shown above) and ion density from transmission 
will enable to retrieve local average Z to characterize 

the mixing induced by RTI. Postprocessing: M.P. Valdivia
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• XFEL provide highly coherent light which is ideally suited for phase sensitive imaging

• XFEL light can enable submicron resolution down to a few hundred nm (no motion blurr)

• Advanced phase imaging techniques enable to retrieve subtil changes in density maps

• 3D probing may enable to improve our understanding of plasma hydrodynamics in near 
future

Conclusions and perspectives
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XFEL facilities may enable to overcome 2D probing limitations

Pablo Villanueva-Perez et al, Megahertz X-ray Multi-projection imaging, arxiv, (2023)

Instabilities are inherently 3D. 2D maps from radiography only offer limited information due to 
depth integration over the target

3D imaging will be tested at HED in spring 2027 to overcome this aspect
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C. Parisuana et al, PoP, 2025
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