Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

MEASUREMENT OF THE ARRIVAL TIMING
DIRECTLY FROM EUV-FEL PULSES AT XFEL/SPring-8

S. Matsubara®, H. Maesaka, T. Ohshima, S. Inoue, N. Hosoda, K. Tamasaku, T. Togashi, M. Nagasono, A. Higashiya,
M. Yabashi, and Y. Otake
RIKEN/SPring-8
170-00131-1-1, Kouto, Sayo, Hyogo, Japan, 679-5148

Abstract

The SCSS test accelerator was constructed and user experiments using SASE-FEL light in an extreme-ultraviolet
(EUV) region have been performed at SPring-8. It is necessary to distribute an accurate timing signal both to
accelerator components and experimental instruments. We developed a trigger system aiming at a timing jitter of less
than 100 fs. The jitter of the time difference between the reference timing signal and a beam-induced signal from an RF
BPM cavity was measured. The jitter value was nearly 50 fs in rms. However, this value was an arrival timing of the
electron beams at the BPM position before an undulator section and not an arrival timing of the SASE light pulses at
the experimental end station. Therefore, we tried to measure the arrival timing of the SASE (EUV) light pulse. We
employed an in-vacuum fast photo diode in order to directly observe EUV light at a 60 nm and to detect the arrival
timing at the end station. The measured time jitter was 2.5 ps in rms, which was limited by the rise time of the photo
diode. Even thorough the resolution of the time jitter did not reach to 50 fs, the system is still useful to verify trigger
delay values for user experiments.
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