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Abstract

In SPring-8 Angstrom Compact Free Electron Laser (SACLA), the peak current of an electron beam should be stabilized within
10% to produce a stable X-ray laser. To maintain the peak current, the bunch lengths of the electron beam passing through a bunch
compressor chicane (BC) should be monitored, because the peak current is directly associated with the bunch length, when the
charge amount of the electron beam is constant. Demanded measurement bunch lengths are a few ps (FWHM) at BC1, a few 100 fs
at BC2, and a few 10 fs at BC3, respectively. The monitored results should be fed back into the rf-phase of accelerator structures
upstream of the BCs by feedback control. For this reason, we developed simple bunch length monitors utilizing coherent synchrotron
radiation (CSR), and already installed into the three BCs. In last year, the sensitivities of the monitors using pyro-electric detectors to
bunch length variations were measured, and the sensitivity of the BC2 monitor was only sufficient to realize the peak current
stabilization. But the sensitivities of the BC1 and BC3 monitors were not enough to measure proper bunch lengths; at the BC1, a
signal-to-noise ratio of the output of the pyro-detector was insufficient, because the CSR at the BC1 had lower frequency components
out of the detection band width of the detector and low intensity, and at the BC3, the pyro-detector was insensitive to the bunch
length variation, because a silica vacuum viewport placed in front of the detector absorbed the CSR in a THz frequency region. In
order to resolve these problems, we installed a pyro-electric detector with high-sensitivity in a sub-THz frequency regime into the
BC1, and a crystal-silicon viewing port which has a large transmittance in a THz frequency regime was also installed into the BC3.
After these improvements, to measure the sensitivities to the bunch length variations, the outputs of the CSR monitors using the pyro-
detectors were observed, while the rf phases of the accelerator structures upstream of the individual BCs were scanned. The result of
the measurements indicated that all the CSR monitors enable us to sufficiently measure the bunch length variations with the required
accuracies.
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