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Abstract

We are exploring a novel method to fabricate undulator magnets having a very short period. Here, “very short period”
means periods one order-of-magnitude shorter than the ordinary period of several cm. Two types of the magnet plates
100mm and 152mm long with 4-mm period length have been successfully fabricated. They produce an undulator field
of approximately 3kG at a gap of 1.6mm. A connection method of these magnet plates has also been successfully
developed to fabricate longer undulator magnets. Prototype undulators based on these technologies have been
constructed. Field measurements and characterization show that the quality of the undulator field of these magnet plates
is satisfactory for a very short period undulator, and a spectrum calculation shows that the fundamental radiation
emitted from this field is quite satisfactory. Test experiments for light generation using the real electron beam have been
being planned and performed at an S-band linac of Tohoku University. A preliminary result of the first light observation

is presented.
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Figure 1: (a) Schematic illustration of perpendicular
magnetization of the magnet plate, and (b) Formation of
an undulator field in perpendicular magnetization.
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Figure 2: Magnetized plates with a period length of
4mm, which are coated with TiN. A pair of these plates
is opposed to form the undulator field; (a) plates A and B
100mm long, and (b) plates E1 and E2 152mm long.
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Figure 3: Result of the magnetic measurement for the
connected plate magnets 200 (=100+100) mm long; (a)
undulator field with a period length of 4mm measured at
a gap of 1.2mm, and (b) electron orbit with an energy of
2.5GeV. A couple of the plates (F7 and F8) is connected
longitudinally and magnetized, then it is opposed to the
other couple (F9 and F10).
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Figure 4: Photograph of a mechanical frame of the very
short period undulator which can be equipped with the
plate magnets 200 mm long.

IS DORENEAE DX vy 7 S IRREIC DWW TIE,
Imicron % BHEL LU CRARAEIT o7z, JHUT, BEERT
Val— XD REENBIR ST T4 10micron TH
D, ER T2 —2 L THERTHEYENE
EHRO 110 THHZEND, BELERETH D,
200mm Ffg A A BREIERE I DUV TS, 42 Imicron
D BIEAFER T DHIENTE, EBIZ, 500mm FeA
H BRSOV T, BAEA LFE->T 0.1micron @
XY SRR A FEBL T A ENTET,

-218 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

Figure 5: Photograph of a mechanical frame of the very
short period undulator which can be equipped with the
plate magnets 500 mm long.
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Figure 6: Installation of the very short period undulator
into the Tohoku Univ. S-band linac. The undulator for
production of THz radiation was retracted to make space
for the very short period undulator. For the first light
observation this undulator was equipped with the plate
magnets 100mm long having a 4mm-period length (see
Fig. 4).
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Figure 7: Optical system for observing the first light
from the very short period undulator.
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Figure 8: Observation of the first light from the very
short period undulator.
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