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The new electrostatic storage ring SAPHIRA 
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A new electrostatic Storage ring in Aarhus for PHoton Ion Reaction Analysis 

(SAPHIRA) has recently been designed, set up, and commissioned at Aarhus 

University. SAPHIRA is constructed in a square geometry (1 m x 1 m) and features a 

compact ion optical design with four modular corners and four straight sections where 

the stored ion beam is accessible for instance for interaction with photon pulses in both 

merged and crossed beam geometries. The straight sections are easily exchangeable 

without change to the ion optical lattice, which provide high flexibility for experiments 

with a stored ion beam. SAPHIRA was commissioned using a 5 keV ion beam of NO2
-
 

extracted from a hollow cathode discharge in a home build ion source and guided into 

the storage ring with the electrodes of 

one corner biased to zero potential. 

Ion trapping was obtained by fast 

switching the electrodes of this 

corner to a high potential.  The 

subsequent decay rate of stored ions 

as observed by a monitoring neutral 

fragments (N, O, and NO2) exiting 

through a corner of the ring is 

displayed in the figure. After a few 

milliseconds of trapping, an 

exponential decay with a lifetime of 

~45 ms was seen with a residual gas 

pressure of 10
-8

 mbar in the ring.  

 

SAPHIRA is a prototype for a second storage ring that will be part of an endstation at 

the upcoming ASTRID2 synchrotron radiation facility [1] dedicated to studies of photon 

induced processes in atomic and molecular ions. Another central part of this endstation 

is a newly realized Radio-Frequency (RF) ring electrode ion trap combined a 

Quadrupole Mass Spectrometer (QMS) on a high voltage platform in a ultra high 

vaccum environment, where trapped ions can be irradiated with high energy radiation 

from ASTRID2 or with laser light along the trap axis. The realization of a scheme for 

injecting ions from an initially fast moving beam into the RF trap without the use of 

buffer gas [2] has been developed and first results of experiments that demonstrate of 

the full functionality of this combined RF-QMS system has recently been obtained.  
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