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Motivation 

•  Suppression of instability developed in the 
high intensity ion beam after accumulation  

•  The electron beam was required to turn on 
and off in the different period of the atomic 
physics experiments  

•  Demonstration of electron cooling by the 
bunched electron beam  



Instability after accumulation  
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COSY  
•  Feedback system 



ESR 
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New solution 



Scheme of electron beam as kick 
COOL 2007 



Sketch of the electron gun 
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Capacity of the gun 



Limitation 

•  Thermal dispenser cathode 
•  Capacitive character of gun 
•  Heavy load of beamtime 



Waveform of voltage on the control 
electrode and the electron beam 



Some consideration 

•  Charge of the gun(turn on electron beam) 
•  Discharge of the gun(turn off electron 

beam) 
•  Charge rate 
•  Discharge rate 



Diagram of the test bench 
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Charge and discharge 



Chopper 

Switch 1 

charge 

Switch 2 

discharge 

Electron 
pulse 



Atomic physics experiment 

injection 

store 

decay 



Offline test 

•  pulse width,  
•  interval of pulses,  
•  longitudinal distribution of pulse  
•  Transverse distribution of pulse  



Bunch length and interval 

•  Injection interval 
•  Revolution period 
•  Expected cooling time 



Bunch Diagnostics 
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Toroid 

•  Bunch incline 
•  Procession motion 
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Plan and procedure 
•  Design 
•  Offline test on the testbench 
•  Offline test with electron beam in the cooler 
•  Online test with ion beam in the storage ring 

•  Accumulation 
•  Instability 
•  Cooling force and time 
•  Atomic physics experiments 



Conclusion 

•  suppress the instability of ion beam,  
•  increase the maximum accumulated ion 

beam intensity,  
•  improve the beam stability after 

accumulation,  
•  decrease the cooling time,  
•  verify the results of bunched electron 

beam cooling ability in the lower energy 
range. 



Thanks for your attention! 


