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Theory  and Motivation  

 Ą Antihydrogen  synthesis at CERN  

  

Positron accumulation  

 

Radial compression of a positron cloud  

 

Outlook  

 



Antihydrogen   

   the antimatter counterpart of hydrogen  

   composed of an antiproton and a positron  

 

Ą the CPT symmetry can be tested by measurement of 
the ground -state hyperfine splitting (GS -HFS) 
frequency of an antihydrogen  and that of a hydrogen  
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Ą increase the density of a positron cloud!!  
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Antiproton beam is 

provided by AD at CERN  

 

AD(5.3MeV)  

 Ą RFQD (100keV)  

 Ą Antiproton trap (150eV)  

     

  3~4 * 10 7 antiprotons  

      / 1 AD shot (100s cycle)  

Ą7~8 * 10 5 antiprotons   

(trapped)  
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Consists of  

 22Na positron source  

  moderators  

  gas cell 

  multiple ring electrodes  

  superconducting solenoid  



  Positrons areé 

    emitted form 22Na positron source  

Ą decerelated and re -emitted at the moderator  

Ą decelerated by collision with nitrogen gas (N 2 gas buffer method)  

Ą  confined in the bottom of the potential well by the uniform 
magnetic field and the multiple ring electrodes  
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accumulation time : 30s 

operation time : 23s 
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gas pressure : 1.04*10-1 torr 

trap pressure : 1.03*10-7 torr 
Confinement time : 30s 
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·Positron injection time : 30 seconds  

·Magnetic field : 2.5T  

·N2 gas : ~0.10 torr  

·Bore tube temperature : ~87K  

 

Ą 3~4*10 5 positrons per an accumulation cycle are 

accumulated under this settings stably!!  
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Cusp trap  

 for antihydrogen  synthesis  

  

 multiple ring electrodes  

 cusp magnetic field  

  



Positrons are transported from the positron accumulator 

to the cusp trap  

Positron accumulator                         Cusp trap  



Multiple shots of positrons are transported. (Stacking operation)  

 



Control the density of a positron cloud   

    applying an external torque to the cloud  

Ąchange the rotating frequency of the 

cloud 

Evaluation  of radial compression  

1) The number of extracted positrons  

2) The normalized number per unit area to 

the radial direction (using CCD images)  
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0.2 MHz  0.5 MHz  1.0 MHz  

2.0 MHz  3.0 MHz  3.5 MHz  



3.75 MHz  4.0 MHz  4.25 MHz  

4.5MHz  5.0 MHz  6.0 MHz  


