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linear Paul traps:  a story of success!





Nature 357, 310 - 313 (28 May 1992)
G. Birkl, S. Kassner & H. Walther
Multiple-shell structures of laser-cooled 24Mg+ ions in a quadrupole storage ring



PALLAS storage ring
(circular Paul trap)

U. Schramm et al., LMU-Munich

T. Schätz, U. Schramm & D. Habs, NATURE, 412 (16 August 2001) 717
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ELISA:  
an electrostatic 
storage ring 
(for molecular physics)



beam-handling:  terminology

transport

separation

purification preparation

bunching (cooling)

accumulationionizationfocusing

steering

facility production experiments

(cooling) charge breeding



Circus:  definition (1)



Circus:  definition (2)



The Ion Circus concept:

transport
bunching
separation
cooling



First results from the 
FRS gas cell tests

The Ion Circus concept:

transport
bunching
separation
cooling



From the Book of Dawson; Chapter 2; Part B
(Quadrupole Mass Spectrometry, Elsevier, 1976)



buffer gas

ring diameter:  40 mm
pole separation:  10 mm

1 keV  85Rb ion
laptime:  26 μs
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e.g., S. Schwarz, Ph.D. thesis (1998)





Racetrack
Speed traps
Ramsay excitations







(Gerhard)
TRIMPIN
Der Ring

Hoch Drei




