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RF guns have been used for many years for injection into storage rings and to drive Free 
Electron Lasers (FELs).  Currently photo-cathode rf guns are the brightest electron 
sources available for these types of high energy applications.  Electrons are accelerated in 
rf fields greater than 100 MV/m so the beam becomes relativistic in a few cm quickly 
reducing the space charge force repulsion.  A typical beam produced from such a gun is 5 
MeV with sub ps pulse length and greater than 108 electrons per bunch.  The relatively 
high beam energy requires several meter drift distance between target and detector but 
allows single shot diffraction images to be captured with sub ps resolution.  The first 
results from a diffraction experiment using a 160 nm thick Al target will be presented 
along with the measured gun beam parameters. 
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