INFLUENCE ON THE FEL INTENSITY BY A CHANGE OF A
ENVOIRNMENTAL MAGNETIC FIELD IN THE INJECTOR OF SACLA

Tatsuyuki Sakurai *#, Takahiro Inagaki”Y, Sakuo Matsui®and Yuji Otake »)
A RIKEN SPring-8 center XFEL Research and Development Division
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo, 679-5148

Abstract

During the commissioning of SACLA accelerator, unexpected perturbations of an electron-beam orbit and drop-off of
FEL intensity were suddenly observed. This amount of the orbital perturbations is about 0.35mm in an injector section.
In the case of SACLA, within 4um perturbation along an undulator section allow us stable X-ray lasing. We suspected
the correlation between the construction work of a shield room near by the injector section and these phenomena. Then
the synchronizations between the beam-orbital motions, and motions of an overhead traveling crane and a trailer around
the injector were founded. Due to accurate measurements, it is also found out that the environmental magnetic field was
changed up to 0.002 Gauss by the crane motions. We could reproduce the same amount of beam-orbital motion by
changing the same amount of the magnetic field change with an Earth magnetic-field correction-coil surrounding the
injector section. This fact strongly suggests that over 4 um orbital perturbation of the electron beam along the undulator
section is associated with this injector-part perturbation. In this paper, we report the FEL intensity instability caused by
an unanticipated small change of the environmental magnetic field, and discuss the sources of the magnetic field change
and the mechanisms of the perturbations.
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