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Optical Synchronisation & BAMs @ EuXFEL 
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Point-to-Point Synchronisation  

 

 BAM 1 BAM 6  &7 BAM 2 & 3 4  & 5                      1.5km apart          

By courtesy  of Jost Mueller, representing the  

Laser-based  Synchronisation team, DESY MSK. 

From optical reference: 

216MHz rep. rate 

RF Pickup 

40GHz BW 

e- 

bunch 10 – 15 ps 

RF Signal of 1 bunch 
Slope: @20pC > 0.3 mV/fs 

(wakefields, 

ringing, reflections) 

Synchronization Chain: 

- MLO:                 3 fs (rms) 

- optical link (3.5 km):0.5 fs (rms) 

16bit/  

216 MSPS  

ADC‘s 

ADC2 

ADC1 

1 

2 

Laser  0.25 % (single shot ampl. resolution) 

Laser pulse train readout & procession in FPGA 

(high-pass filter scheme). 

Time Resolution: t   2.82 fs  
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Results and Outlook  
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Whole detection chain from Optical Synchronisation to BAM system  

BAM 6   BAM 5 
 BAMs with single shot resolution of  <3fs @250pC  

 Correlation between equivalent BAMs  

  Measure for overall synchronisation level <1.5fs rms 

 Outlook  

 Suppression of low frequency noise up to 25kHz from 

pulse to pulse with an intra-train beam-based Feedback 

to reach 4fs rms stability 

 Chain: MLO  Distr  Link  BAM   < 
𝟏

𝟐
 ∙ t  0.8 fs 

 Intra-Train FB goal of 4fs rms stability 


