
UK FEL Meeting �

Imperial College�

June 14th 2013�

Justin Wark�

�

Department of Physics, Clarendon Laboratory, University of Oxford, UK�

Solid Density Plasmas Created and Diagnosed 
with X-ray Lasers  



2 

Collaborators: LCLS work �

Sam Vinko, Orlando Ciricosta, David Rackstraw Colin Brown, Andrew Higginbotham, Christopher Murphy�

University of Oxford


Byoung-ick Cho, Kyle Engelhorn, Roger Falcone, Phillip Heimann�

Lawrence Berkeley National Laboratory


Bob Nagler, Hae Ja Lee, Jacek Krzywinski, Mark Messerschmidt, William Schlotter, Joshua Turner, 
Catherine Graves, Tianhan Wang, Benny Wu, Diling Zhu, Andreas Scherz�

SLAC National Accelerator Laboratory


Hyun-Kyung Chung�

IAEA


Yuan Ping, Richard Lee�

Lawrence Livermore National Laboratory


Tomas Burian, Jaromir Chalupsky, Vera Hajkova, Ludek Vysin, Libor Juha�

IOP, Academy of Sciences of the Czech Republic


Sven Toleikis�

DESY


Ulf Zastrau�

IOQ, Friedrich-Schiller-Universität Jena




Dense Plasmas are Hard to Model�

• Not described as normal condensed matter, i.e., T ~ 0�

• Not described by weakly coupled plasma theory�

aluminum
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Solid Density: Half way within the Sun�



Creating Solid Density Plasmas 

----- 


   Want to produce at least 
several eV plasma. 

Speed of sound x target 

thickness >> compared with 

electron ion coupling time. 

 Absorption depth >> thickness 
(uniform energy deposition). 

Require uniform lateral energy 

profile. 

 

 

Thin  (0.05 - 1 µm foil)l 

Few 

Micron 

Focus 

0.05 - 3 mJ 

<100 fs  

@ 0.1~10 keV 
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Linac Coherent Light Source (LCLS) �

SLAC Linac (3km) !
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4th generation light sources: Free-Electron Lasers �

Peak brightness 109 higher than 
3rd generation synchrotrons �

�

short pulse duration ( sub 100 fs);�

lots of photons per bunch (≥1012); �

tunable wavelength�

�

Hard X-ray FELs:�
LCLS at SLAC, USA : 0.12-2.5 nm, 2009�

SACLA at SPring-8, Japan : 0.1 - 
3.6nm, 2011�

European X-FEL at DESY, Germany: 0.1 
- 6nm, 2015+�

Swiss-FEL at PSI : 0.1 - 7nm, 2016�



8 

SXR Endstation�
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LCLS:SXR experimental setup �
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