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State of the art LLRF Controls : 1-3fs for SRF Cavities 
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dE/E<0.005%(rms) 

 Beam energy stability (out-of-loop )  

@ FLASH                                      @ XFEL                                      @ HZDR 

 

 

 

 

Without repetitive error 

12.9 fs rms 

 Bunch arrival time (SASE stations)   CW-Operation (FSWP, absolute)  
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Limitations and Solutions for <1fs Resolution: 

Commercial ADCs: 

  ADCs become faster, but no 

 improvement in NSD since 2007 

High-QL Cavity Operation – CW Operation: 

 

Receiver Improvements (SRF @ 1.3GHz): 

 Poster:  Carrier Suppression Interferometer for CW-signals  

                   (<100as, <-180dBc/Hz) 

 

 Poster:  Scaling Performance in Standards (MicroTCA.4) 

            (<800as, <-163dBc/Hz) 
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