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Abstract

To realize the stable lasing at the SACLA, it is necessary to obtain stabilities of 100ppm and 50fs in the amplitude
and timing of accelerating rf field, respectively. The achievement of the rf stabilities were almost satisfactory for the
target values. Consequently, an 8-GeV beam energy stability was 0.02% (std.) or less. However, there is mainly XFEL
power variation affected from two components. The first one is the long-term component over several hours, which are
in agreement with the rf phase drift of the 238-MHz SHB. From this fact, we figured out the low level rf system of SHB
is affected by slight change of environment temperature. The other one was XFEL power fluctuation caused by a
variation of a beam position in a 30-MeV injector section. A periodically changed beam position of 0.03mm (std.) was
found out at a cycle of 0.5Hz by the Fourier transform method using BPM data. The temperatures of all the injector rf
cavities are kept within 28+0.04°C by controlling the cooling water temperature. The AC power supplies of the
controller to heat the cooling water are operated at 0.5Hz by pulse width modulation control with alternatively turning
on and off. The strong correlation between laser intensity fluctuation and the modulation frequency of the AC power
supplies was found out. We are planning to improve the cavity temperature variation in the order of less than 0.01K
with DC power supplies to establish continuously regulated cavity temperature. This report presents the detail of the
above-mentioned method and improved laser performance.
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