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Highest repetition rate 

in the world  

Requires 

fast 

sample 

change  
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Lensless imaging  

Free particles 

give good 

prior knowledge  
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1. Many single 

particle images 

2. Classify for 

orientation 

3. Average each 

class 

4. Combine to 3D 

image 

5. reconstruct 

Need of many 

samples  
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Chapman, H. N., et al., Nature 470 733 p73 (2011). 
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DePonte D. P. et al. J Phys D (2008) 



Sample injection technology ð Status and perspective 

Crystal diffraction at AMO/LCLS  7 

January 25th 2012, XFEL Users Meeting 

Joachim Schulz, European XFEL GmbH 

Chapman, H. N., et al., Nature 470 733 p73 (2011). 
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Dan DePonte, et al. Ultramicroscopy 111 (2011) 824ï827 

Imaging jets with ESEM  

ÁIsopropyl alcohol jet 350nm 
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Â liquid jet  and drops in 

vacuum 

Â bio-samples in watery 

environment 

Â imaging in water window 

Â better efficiency 

compared with 

aerodynamic lenses 

Â High gas load 

Â Differential pumping or 

windows required 

Â Scattering at water 

surfaces 
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M. Bogan et al. Phys. Rev. special topics - accelerators and beams 13, 094701 (2010) 
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Based on aerodynamic focusing:  

W.K. Murphy and G.W. Sears, ñProduction of Particulate Beamsò J. Appl. Phys. 35, 1986ï1987 (1964).  

 


