Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

A NEW BEAM-BASED ALIGNMENT OF UNDULATOR SEGMENTS FOR
X-RAY FREE-ELECTRON LASERS (XFEL)

Hitoshi Tanaka ™ A), Kazuaki TogawaB), Toru HaraB), Ryo Yamamoto’

)

A) JASRI/SPring-8

1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo, 679-5198
B) RIKEN/SPring-8

1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo, 679-5148

Abstract

We propose a novel method on beam-based alignment (BBA) of undulator segments for X-ray free electron lasers.
Our idea is based on (1) solving an open-loop system sequentially from the upstream and (2) doubly achromatic
condition obtained by cancelling out single and double integrals of dipole error-fields over each correction period
having one undulator segment. The proposed method enables the straightforward BBA without an iterative process
under non-negligible earth magnetic fields. Simulation results clarify its sufficiently high performance.
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