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Abstract

The XFEL facility requires sub-um resolution beam position monitors (BPM), screen monitors with a resolution of
less than 10 pum, high-speed beam-charge monitors and a temporal structure measurement system with a resolution of
less than 10 fs. We developed an rf cavity BPM that uses the TM110 mode at 4760 MHz. The estimated position
resolution was 0.2 um. For the screen monitor, we designed a custom lens system having a 2 um resolution and
variable magnifications from 1 to 4. For the charge measurement, we developed a high-speed differential current
transformer (CT). The rise time of the CT signal was 0.2 ns and common-mode noise was considerably reduced. To
measure the temporal beam structure, we developed a C-band (5712 MHz) transverse deflecting cavity that has a disk-
loaded backward traveling wave structure. This cavity can resolve a beam into a few fs fragments. Thus, the beam-
diagnostic system satisfies the demands of the XFEL accelerator.
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