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Fig. 1 Cross sections of undulator magnetic circuits: (a) hybrid,
(b) normal Halbach, and (c) 45° Halbach types.
Reproduced from reference!V.
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Fig. 3 (Color online) Magnetic distributions of the undulator sam-

ples measured by moving a Hall sensor along the z axis be-
fore irradiation. Arrows indicate the peak positions to evalu-
ate the demagnetization of respective samples. Reproduced
from reference!?.
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Fig. 2 Structures and dimensions of the undulator samples used for the irradiation experiments: (a) hybrid, (b) normal
Halbach, and (c) 45° Halbach arrays. The top and bottom figures correspond to the top and side views. Reprinted

from reference!?.
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evaluated as the variation of the peak magnetic field, plotted
as a function of the number of incident electrons.
Reproduced from reference!V.
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Undulator magnetic circuit with magnetization
vectors tilted at 45 degrees to enhance the radia-
tion resistance

Teruhiko BIZEN Japan Synchrotron Radiation Research Institute, Koto 1-1-1, Sayo, Hyogo 679-
5198, Japan
Ryota KINJO RIKEN SPring-8 Center, Koto 1-1-1, Sayo, Hyogo 679-5148, Japan

Takashi TANAKA RIKEN SPring-8 Center, Koto 1-1-1, Sayo, Hyogo 679-5148, Japan

Abstract The demagnetization of undulator magnets is always a concern in synchrotron radiation and x-ray
free electron laser facilities. We present a simple scheme to enhance the radiation resistance of
permanent magnets in undulators, which is based on tilting the magnetization vectors of individ-
ual magnets at 45 degrees. We also report the results of demonstration experiments performed at
the SPring-8 booster synchrotron to reveal its effectiveness, in which the radiation resistance with
the proposed scheme has been found to be better than those of the conventional undulators by
nearly one order of magnitude.
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