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Abstract

We are exploring a novel method to fabricate undulator magnets having a very short period. 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 4kG at a gap of 1.6mm. Magnetic field measurements and field characterization based on the
measured field 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

in spectrum quality as compared to that for the ideal field.
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Figure 1: Multi-pole magnetization employing a linear
motor. Perpendicular geometry is adopted in the present
research.
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(a) EBEOBAMNR: 100mm x 20mm x 2mm; 25 periods

(b) AR EOBAMR: 152mm x 20mm x 2mm; 38 periods
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 F3 and
F5 100mm long, and (b) plates E1 and E2 152mm long.
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Figure 3: Field measurement was made at a fixed gap of
1.6mm by using a Hall probe with a special resolution of
0.05mm x 0.05mm.
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Figure 4: Result of the magnetic measurement for the
plate magnets 152mm long; (a) undulator field with a
period length of 4mm measured at a gap of 1.6mm, and
(b) electron orbit with an energy of 2.5GeV.
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Figure 5: Result of the magnetic measurement for the
connected plates 200 (=100+100)mm long; (a) undulator
field with a period length of 4mm measured at a gap of
1.6mm, and (b) electron orbit with an energy of 2.5GeV.
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Figure 6: Comparison of the flux density spectrum
calculated on the basis of the measured field, to that of
the ideal field for 2.5-GeV energy of the electron beam
with zero emittance and zero energy spread; (a) spectrum
for the plates 152mm long, and (b) for the connected
plates 200 (=100+100)mm long.
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