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RESULTS 

Pickup Current


PRINCIPLES OF THE TECHNIQUE 

EXPERIMENTAL SETUP 

SUMMARY 
The experimental study of the electron cloud dynamics and mitigation techniques is one of the main objectives 
of the CESR Damping Ring Test Accelerator (Cesr-TA) program. Shielded pick-up buttons are a relatively 
simple diagnostic device for obtaining time-resolved information on the electron cloud density. They have been 
already successfully employed on the SPS at CERN, although with different resolution parameters due to the 
different type of beams. We present the initial results obtained using such a detector in the Cesr-TA electron/
positron ring. By carefully designing the read-out electronics we were able to resolve the individual bunch 
contribution to the electron cloud formation process along a bunch train and gain useful information on its decay 
time. Alternatively, by increasing the electronics integration time, we could use our device as a sensitive detector 
of the average electron cloud density level generated by the passage of a bunch train.
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SHIELDING GRILLE
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•   Electrode collects low-energy electrons. Pickup 
current is proportional to the electron cloud density. 

•   Grille shields from beam wakefield. Direct beam 
signal also has very different temporal properties. 

•  Biasing voltage regulates the amounts of electrons 
collected. Can be used for a rough selection of 
energy ranges. 

ECD (linear density)


Geometric factor


Bunch frequency


Aluminum chamber – 15W straight


NEG coated chamber – L3 sector

New Shielded Pickup


C E S R – T A 

First prototype – modified standard CESR BPM buttons


•  New Shielded pickup 
•  Larger surface 
•  Custom designed to fit in  
one of the RFA ports 
•  Commissioning to start May 1 


•  Fast readout 
•  High-bandwidth amplifier 
•  nanosecond level 
response time


High-gain Readout


20 bunch train (14 ns), slow readout 

Effect of clearing solenoid. Note the 
increase with e- beam  

10 bunch train (12 ns), slow readout 

Effect of biasing voltage.  Non-
uniform growth along bunch train 
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-50/+50 V

10 V steps


“split” peak only visible with positron  
beam. Time difference between primary 
and secondary electrons ? 

Single bunch – Fast readout 

~ 6 ns


Two bunches – Fast readout 

Varying the bunch separation it is 
possible to measure the ECD decay time. 


