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Table-top soft x-ray lasers (SXRL) producing pulses with energies of 1-100 µJ at wavelengths between 13 and 
46.9 nm1-3 have enabled  novel nano-scale imaging schemes.    This presentation will describe recent results on 
two imaging systems: 1) holographic imaging of nanostructures by Fourier Transform Holography (FTH),   and 
2) isotopic composition imaging by SXRL ablation mass spectrometry.   
In SXRL FTH the hologram is formed onto a 2D array detector by the interference of a spherical reference 
wavefront beam created by the first order of a zone plate and the object beam produced by  the zeroth order of the 
zone plate.  Reconstruction of the holograms is performed by a simple 2D inverse Fourier transform operation.  
The straightforward reconstruction algorithm inherent to FTH coupled with single-shot acquisition renders “live” 
images of the object, with the additional advantages that a large field of view and high spatial resolution are 
simultaneously attainable.   Figure 1a  shows a single shot image of a collection of 200 nm Ag nanowires obtained 
with λ=13.9 nm SXRL illumination.  The spatial resolution, 80 nm, can be further reduced using a zone plate lens 
with higher numerical aperture.   
Chemical composition imaging combines SXRL ablation with mass spectrometry to realize 3D  maps showing 
the distribution of multiple molecular and elemental components within a solid sample with nanoscale resolution6.   
Figure 1c and 1d show the application of SXRL ablation mass spectrometry to the analysis of nuclear materials.  
The images show the content of 238U and 235U in micron-size Uranium particles.   The capability to map the 
isotopic make-up of actinides containing matrices  is of importance for  nuclear materials analysis.  SXRL 
chemical imaging has also high potential for analyses and 3D nanoscale composition mapping of chemical, 
radiological and biological materials.    
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Fig. 1.  (a) Single shot Fourier Transform hologram from 200 nm diameter Ag nanowires.   The spatial  resolution is 
80 nm.  The field of view is 7 µm.  (b) Scanning electron image of Uranium particles.  (c) SXRL mass spectral image 
showing the content of 238U. (d) Identical image to (c) showing the content of 235U.   
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