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Abstract

A novel method to fabricate undulator magnets having a very short period has been explored and developed. Two types
of the magnet plates 100mm and 152mm long with 4-mm period length have been successfully fabricated. A connection
method of these magnet plates has also been successfully developed to fabricate longer undulator magnets. They produce
an undulator field of approximately 4kG at a gap of 1.6mm. The magnetic field characterization based on the measured
field show that the undulator field is satisfactory for very short period undulators.
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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 plate
magnets 100mm 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 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 plate magnets 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. After independent magnetization of the plates, a
couple of them (F2 and F3) is opposed to the other couple
(F4 and F5).
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Figure 6: 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 1.6mm, 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 7: 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 100mm long (Fig.3), and (b) for the plates 152mm
long (Fig.4).
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Figure 8: 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 a
case of the connected plates 200 (=100+100) mm long
(Fig.5), and (b) for another case of the connected plates 200
(=100+100)mm long (Fig.6).
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