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Development of a Fast Microwave Detection System and

its Application to CSR Measurements
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Diagnostics measuring very short electron beam and its periodic mod-
ulations will be necessary for future accelerators. Up to this point,
there have been reliable tools used for such longitudinal beam param-
eters monitoring. However, the limits of resolution in these devices are
being approached and new and less expensive methods are needed.

This thesis presents a fast room-temperature microwave detection
system based on the Schottky Barrier-diode detector which was cre-
ated at the KEK ATF (Accelerator Test Facility). It was tested using
Coherent Synchrotron Radiation generated by the 1.28 GeV electron
beam in the damping ring. Also a general survey of the present sta-
tus of the types of incoherent and coherent microwave detectors that
could be useful in science applications was done.

The theoretical estimations include: calculation of the Coherent
Synchrotron Radiation power yield from an edge of bending magnet for
real experimental conditions, reflection coefficient for ceramic window
as a dependence of frequency of incoming microwave radiation, also a
new beam injection tuning method was proposed.

A very high sensitivity of Coherent Synchrotron Radiation power
yield to the longitudinal electron distribution in a bunch was shown.
This could be a crucial factor for monitoring a change of electron’s
density in a bunch in comparison with present methods.

The speed performance of the detection system was confirmed by
observation of Coherent Synchrotron Radiation from a multi-bunch
(2.8 ns time separation) beam. We could easily separate pulses of
Coherent Synchrotron Radiation produced by a multi-bunch beam.
This fact opens an opportunity to apply this system at very high
repetition rate machines.

By this work a possibility to use state-of-the-art and easy-to-use
Schottky Barrier-diode detectors instead of the most common mi-
crowave receivers such as bolometers, heterodyne receivers and py-
roelectric detectors in most scientific applications was confirmed .
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