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Motivation

Over 50 years in the history of accelerator physics, RF cavities have been used as

beam position and intensity monitors. Their structure has been extensively
discussed across numerous papers reporting their successful operation.

The application of RF cavities as experimental pickups has recently been extended
to include radioactive ion beam (RIB) facilities and heavy ion storage rings. These
pickups allow for very sensitive, accurate, and quick characterization of ion beams

and turn out to be indispensable tools in nuclear as well as atomic physics

experiments. A notable example is the resonant pickup in the ESR at GSI Darmstadt
[1] where single ion detection was achieved for lifetime measurements of radioactive

nuclides [2]. A similar cavity pickup was installed in CSRe in IMP Lanzhou [3].
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The Schottky Process
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Modal analysis

The ESR resonant
C pickup
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The R/Q map

Characteristic impedance:
- Integrated quantity along the z axis
- Depends on TTF and transversal position
- 3D plot shows the' R/Q map
- Flat for longitudinal detector
PO ealisation. - Tilted plane style for transversal sensitivity
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S| and FAIR

GSI| Darmstadt: |

- Full name "GSI Helmholtzzentrum fiir
Schwerionenforschung GmbH"

- Large scale accelerator facility since 1972

- Accelerates "everything" !
- UNILAC, SIS18 and ESR

E-field

FAIR:
- Future extension to GSI
- Many experiments and international N

First significant modes of a

collaborations shallow pillbox
- APPA, CBM, NUSTAR and PANDA
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Single particle power at critical coupling
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Generalization to
=y -
elliptical geometry @

Cavity. with elliptical cross section:
- position sensitive R/Q map /‘
- beam pipe off center along the short axis \

- good for large beam pipe apertures

Toy model:
- Bench top circular model has been produced
- Fully automated bead pull measurement system
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