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Abstract

The optical klystron which consists of two APPLE-II undulators and buncher electromagnet in UVSOR, it is difficult to
adjust the precise electron beam trajectory due to the uncertainty of the magnetic field caused by the magnetic hysteresis

of the dipole electromagnet.

SS400, which is a general steel material, is used as the magnetic material for existing

dipole electromagnets, but when high-purity pure iron or silicon steel is used as the magnetic material, their coercive
force is smaller than that of SS400. In order to evaluate the contribution of these magnetic materials to the performance
of the buncher, we analyzed the magnetic flux density distribution and the electron trajectory in the magnetic field by
numerical simulation. In addition, in order to compare the difference in hysteresis characteristics of magnetic materials,
an electromagnet was manufactured using pure iron and SS400 as magnetic materials. In this paper, we report the results
obtained from these and the possibility of improving the performance as a buncher.
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Figure 1: Schematic layout of optical klystron.
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Table 1: Performance of Buncher Magnet

Material SS400
Pole gap Center : 46 mm, Side : 52 mm
Pole length Center : 129 mm, Side : 71 mm

Maximum coil current ~ Center : 26.5 A, Side : 34.0 A
0.5T,Side: 0.35T
316, Side : 253
Indirect water

-67 pim (E=650 MeV)

Maximum B, Center :

Turn number of coil Center :
Coil cooling

Maximum Rs¢
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Figure 3: Magnetic property of Si Steel, Fe and SS400.
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Figure 4: 3D model of buncher magnet for numerical sim-
ulation.
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Figure 5: Distribution of magnetic flux density along longitudinal direction for various excitation side coil current. (a)
Si Steel, (b) Fe and (c) SS400.
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Figure 6: Electron beam trajectory for various excitation side coil current. (a) Si Steel, (b) Fe and (c) SS400.
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Figure 7: Relation of excitation coil current and Rs¢ for
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the case of Si Steel, Fe and SS400.
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Figure 8: 3D CAD image of test dipole electromagnet.
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Figure 9: Photograph of test dipole electromagnet.
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