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Fig. 2 Axial symmetry of undulator spectra.
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Fig. 3 (Color online) Magnet array of PMU-1.
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Fig. 4 Front and side views of PMU-1.

Fig. 5 PMU-1 as inserted in the SOR-RING.
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Fig. 7 Brightness spectrum of PMU-1 in the absolute scale.
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Fig. 9 A rainbow of PMU-1 for 200 MeV.
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Fig. 10 A rainbow pattern with horizontally polarized components
eliminated.

Fig. 11 0 and ¢ dependence of the polarization of undulator radia-
tion Refer to Fig. 2.
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Fig. 13 A typical recording of spectral pattern from PMU-2.
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Fig. 14 (Color online) Spectral brightness of the 1%, 2nd, and 3

order components of undulator radiation from PMU-2 in
the absolute scale.
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Fig. 16  (Color online) Tuning of undulator radiation from PMU-2

with variable magnetic field strengths.
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Fig. 17 A measurement of angular dependence of photoelectrons of
He emitted by undulator radiation from the 1 order com-
ponent of PMU-2. It is concluded that the 1%t order radia-
tion is fully polarized along the horizontal direction..
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Early Trials of Undulator Development in Japan

Taizo SASAKI

Abstract

Undulators, composed of periodic arrays of permanent magnet, which generate intensified syn-
chrotron radiation with high brightness, strong collimation, high degrees of polarization, when in-
serted into the straight sections of storage rings, were regarded as greatly improved synchrotron
radiation sources since their early theoretical studies. However, it was made practically feasible
only after invention of permanent magnet devices by Klaus Halbach and Herman Winick in 1978.
Photon Factory, which was then under construction took up advices by Herman Winick, and start-
ed construction of a model, PMU-1 with 19 poles in 1980 to be tested at the SOR-RING which
had been operated by ISSP since 1976. Feasibility studies and verification of theoretical proper-
ties of undulator radiation have been successfully performed in 1981.

The next step was to construct the practical machine PMU-2 to be inserted into BL—2, a long
straight section of the Photon Factory. It was composed of 60 periods of magnetic array, with
4cm period, and the first order peak to be tuned from 0.4 to 1.0 keV. PMU-2 was completed in
1983 and made available for public use.

The present article reproduces a talk given at the ceremonial symposium for celebrating 30t An-
niversary of the Photon Factory held in March, 2012.
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