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Direct observation of the longitudinal phase space distribution of electron beam
for investigation of micro-bunching instability

HAMA, Hiroyuki
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Based on momentum dependence of Cherenkov opening angle, we have proposed a novel
diagnostic system for direct observation of longitudinal phase space distribution of low energy electron
beam. A specially designed "Turtle-back Mirror™ confines the Cherenkov light onto a focal line, and the
longitudinal phase space can be obtained by taking a temporal information together. We have examined the
system resolution by numerical ray-trace simulation for whole optical system, and a momentum resolution
of 1.15 keV/c and a temporal resolution of 0.74 ps were found out for the complete optics. Meanwhile a
test piece of Turtle-Back Mirror was manufactured, and we investigated the performance of it. Although
the overall shape of the non-linear surface satisfied the requirement, the surface roughness was really
unsatisfactory for better resolutions. Further improvement of the mirror surface is required.
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