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Fig. 1 Coercivity ((H.) and remanent field (B,) of commercially
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Fig. 2 Measured temperature dependence of remanent fields (B;)

of NdFeB (50BH and 35EH) and PrFeB (53CR) magnets.
The material codes are those of NEOMAX Co. Ltd.
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Fig. 3 Measured temperature dependence of coercivity (;H.) of
NdFeB (50BH and 35EH) PrFeB (53CR) magnets. The
material codes are those of NEOMAX Co. Ltd.
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Fig. 4 Prototype cryogenic permanent magnet undulator developed at SPring-8, (left) schematic design and (right) pic-
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length is 15 mm and 50BH NdFeB magnets are used.
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Fig. 5 Measured peak magnetic fields of the prototype cryogenic
permanent magnet undulator as a function of the magnet
temperature. Peak fields are plotted for each undulator pole.
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Fig. 6 Phase errors of the measured magnetic fields in Fig. 5.
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Fig. 7 Average peak fields of the prototype cryogenic undulator.
The red markers are measured undulator fields and the blue
line shows the expected fields calculated from the results of
Fig. 2. The black dot is the peak field of a conventional room
temperature in-vacuum undulator.
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Fig. 8 Magnetic field change of 5S0BH NdFeB magnet as a function
of electron beam dose measured at the temperatures of 300 K
and 145 K!3, The electron beam energy is 2 GeV.
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Fig. 9 Magnet configuration of the cryogenic hybrid undulator
used for the estimation in Table 1.

Table 1 Comparison of the magnetic gaps between the superconductive undulator17), room temperature in-vacuum undulator and cryogenic
undulators under the conditions of K=1.8 and 14 mm undulator period.

ACCEL R.T. in-vacuum Cryogenic pure Cryogenic hybrid undulator
superconductive undulator magnet undulator (Fig. 9 with §=20°)
undulator!” (Br=1.19T) (Br=1.58T) (Br=1.58T)
K parameter 1.8
Magnetic gap (mm) 5 1.9 3.2 4.0
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Development of cryogenic permanent magnet
undulator
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Abstract A short period undulator increases not only the photon energy of undulator radiation, but also the
brilliance due to its increased number of undulator periods. As a result, brilliant undulator radiation becomes
available in the photon energy range, which is currently covered by wigglers. In order to develop a short period
undulator, high performance magnets are indispensable and superconductive undulators have been actively
investigated in recent years. In this paper, however, we propose a new approach, so called a cryogenic perma-
nent magnet undulator using NdFeB magnets at the temperatures around 150 K. The current status of this
cryogenic permanent magnet undulator development at SPring-8 is presented including the results of the mag-
netic field measurements on a prototype undulator.
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