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RF GUN DARK CURRENT SUPPRESSION WITH A TRANSVERSE 
 DEFLECTING CAVITY AT LCLS 

 
A significant source of radiation signals in the 
LCLS Undulator has been identified as being 
generated by dark current emitted from the LCLS 
RF Photocathode Gun. Radiation damage to 
permanent magnets over time can lead to 
degraded performance and significant cost for 
replacement. A method of using an existing 
transverse deflector cavity with a modified RF 
pulse has been tested and shows promise for 
eliminating the radiation dose from RF gun dark 
current that is generated in time before and after 
the production beam pulse. 

  

Conclusions 
A system for sweeping RF-Gun generated dark current away 
while leaving the production beam unperturbed has been 
successfully tested at the LCLS FEL operating at 120Hz 
repletion rate.  A reduction in the radiation generated by dark 
current has been observed when the transverse deflector in the 
LCLS injector operates using a special “double pulse” 
configuration.  This added functionality can help prolong 
undulator magnets lifetime by reducing the integrated dose 
absorbed in the magnetic material over time and also improve 
experimental conditions by eliminating out of time particles 
which can contribute to experiment noise.  The concept has 
implications for future higher repetition rate machines such as 
LCLS-II where the dose rates from this dark current will be 
much higher.  It is hoped that in the upcoming run at LCLS this 
system can be activated for all runtime activities except those 
that use the deflector cavity for beam diagnostic functions.  
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•  Fast fill time of traveling wave deflector allow 
special double pulse rf waveform that has a null 
electric field which allows production beam to 
traverse the structure with minimal perturbation.   

•  Beam immediately after passing through 
deflector cavity. 

•  Streak measurement of beam profile after 
undulator with and without dark current 
sweeper operating. 

•  Integrated dose during 9.5KeV operation 
with and without sweeper 

•  Strip chart of  integrated dose windows 
during 9.5KeV operation with and 
without sweeper 

•  Dark Current Signals 


