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Abstract

Since the wavelength of undulator radiation (UR) is dependent on the amplitude and periodic length of the undulator
magnetic field, a desired wavelength is available by choosing them appropriately. While the field amplitude can be
adjusted by changing the magnet gap, the periodic length is usually fixed to a certain value, which limits the range of
the wavelength tunability of UR. The composite-period undulator (CPU) is an insertion device proposed to extend the
wavelength tunability, which makes it possible to switch the magnetic period by a simple mechanical motion. Then the
concept has been applied to a novel undulator concept called the “helical-8 undulator”, which can generate arbitrary
polarization states with the on-axis heat load being kept low even if high K values are applied. In order to demonstrate
the principle of the helical-8 undulator, a test magnetic array has been constructed and the field measurements at two
different operation modes have been carried out, the results of which are presented in this paper.
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Figure 1: (a) Halbach-type undulator magnet circuit with
inclined easy axes to generate a composite-period field.
The magnetization vectors can be decomposed into those
for (b) the fundamental period and for (c) the double
period. The magnetic field profiles with the two different
periods are shown for reference.
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Figure 2: (a) Helical undulator composed of six magnet
arrays and (b) its modification to the Helical-8 undulator
based on the CPU scheme. The magnet arrays B and E
generate the vertical field, while A, C, D and F generate
the horizontal field.
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Figure 5: Magnetic Field in test magnets: (a)
gap=20mm , (b) gap=40mm, (c) gap=60mm.Blue
line: vertical field, red line: horizontal field.
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Figure 6: Magnetic field extended in gap=20mm.
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Figure 7: Electron beam orbit in gap=20mm.
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Figure 8: Brilliance, Storks parameter in fundamental or
double-period mode of Helical-8 undulator.
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Figure 9: Power densities in fundamental or double-period mode of Helical-8 undulator :

(aF) fundamental, gap=20mm (aD) double-period, gap=20mm (bF) fundamental, gap=40mm

(bD) double-period, gap=40mm (cF) fundamental, gap=60mm (cD) double-period, gap-60mm
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