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Development of a cryogenic electrostatic ring in RIKEN  
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 We have developed a cryogenic electrostatic ion storage ring, to explore especially the 

cooling process and collision dynamics of the cold molecular ions in the specific 

vibrational and rotational state.  

 Figure 1 shows a cross sectional view of the storage ring. Electrodes are placed on a 

single base plate made of Chromium Copper (CrCu) alloy and this structure makes it 

easy to align each electrode precisely. The plate and electrodes are covered by a half-

cylindrical shaped stainless steel rid attached to oxygen-free copper strips for cooling   

and we call this structure an inner vacuum chamber (IVC). The IVC is covered by a 

radiation shield made of aluminium plates and an outer vacuum chamber (OVC) for 

thermal isolation. We adopted completely LHe-free system, namely the IVC and the 

radiation shield is cooled by three GM cryocoolers whose cooling capacity is 3 W        

at 4.2 K in total. 

 We have already finished assembly work and tested performance in vacuum and 

cooling.  The temperature of the IVC is bellow 5 K after 150 hours of cooling. The 

pressure of the pumping station attached to the IVC is in the order of 10
-11

 Torr. 

Considering the pumping speed of the cryogenic chamber wall and conductance 

between cryogenic and room temperature sections, the pressure in the IVC is expected 

to be better than 10
-14

 Torr. 

 Presently, an ECR ion source with a transport beamline is connected to the ring and the 

commissioning work is in progress.  

 
Fig. 1. A cross sectional view of the cryogenic electrostatic ion storage ring at RIKEN 


