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Fig.1 Schematic diagram of cavity BPM
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Fig.2 BPM cavity geometry
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Tablel Design parametersof BPM cavity
Parameters Reference cavity BPM- BPM cavity
Cavity radiugmm 40 64
Cavity length/mm 43 43
Beam hole diameter/mm 20 20

Cavity-to-cavity distance/mm 20
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Table3 BPM cavity parameters

Cavity Frequency /GHz Bandwidth /kHz Q. Signd level /mV
1.7956 268.8 6681 118
™
o - 2.8489 342.4 8322 3.9
TM,, cavity
3.7117 5718 649.0 9
2.8171 4525 622.6 233
Reference cavity 4.0328 6483 622.1 15
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Fig.5 BPM cavity frequency spectra excited by the antenna at different radia positions (-1, O, +1 mm)
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Sudy of cavity beam position monitor
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Abstract BPM systemis essential for the operation of SASE FEL facilities. Among various types of BPMs, such as
the button-type BPM or the stripline-type BPM, only the cavity BPM has the potential to achieve a higher beam
position resolution. The amplitude of the TM110-mode excited by an off-center beam in the BPM cavity yields a
signal proportional to the beam displacement and to the bunch charge; and the signal phase gives the direction of the
displacement. This paper discusses the fundamental characteristics of cavity BPM, and reports our MAFIA
simulations and RF measurement of an BPM cavity.
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