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Abstract

Stable XFEL/SPring-8 operation requests a high phase stability of 50 fs and a high amplitude stability of 0.01 %
for a XFEL RF system. To achieve the requirements, we made a lot of consideration for temperature stabilization
of a timing and low-level RF (LLRF) system for the XFEL. We designed all the modules for the LLRF system, as
which are installed in a water-cooled 19-inch rack. We also designed an optical fiber cables for timing and RF
distribution, and coaxial cables to monitor the RF phase and amplitude of a cavity, as which are installed in water-
cooled ducts. Even through, temperature regulation of the klystron gallery of the XFEL is designed to control
within 26+2.0 K (P-P), temperature in the water cooled racks and the ducts is going to control within 26+0.2 K (P-
P), because of the cooling water temperature variation. We made a test to confirm the performance of the
instruments described above. Inside temperature variation per a 1 K outside temperature variation in the water
cooled rack was 0.11 K. Inside temperature variation per a 1 K outside temperature variation in the water cooled
duct was 0.07 K. Feasibility of the optical RF distribution system with the water cooled duct was demonstrated by
using the SCSS test accelerator for the XFEL. By comparing between coaxial and optical cable distributions, no
difference was observed on EUV laser intensity at the test accelerator.
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