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Abstract

Toward the upcoming bright low-emittance storage ring, SPring-8-11, we have studied novel undulator concepts. First,
new in-vacuum undulator (IVU-II) having lightweight compact frame based on the force-cancellation system using
multipole-monolithic magnets have been proposed and demonstrated with two prototypes. Second, Helical-8 undulator,
whose on-axis power density is kept low in any polarization states, have been studied to prevent thermal issue especially
in soft X-ray beamlines. Third, fast-switching of polarization by the spectrum splitting method, which is expected to have
less impacts on the electron beam stability, has been proposed and numerically studied.
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Table 1: Standard ID Parameters

Parameters SPring-8 SPring-8-11
Electron Energy 8 GeV 6 GeV

By 5.6 m 3m

ID Length 45m 3.6m
Minimum Gap 8 mm 5 mm

ID Period 32 mm 22 mm
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Figure 1: Brilliance curve for SPring-8-II (solid line)
and SPring-8 (dashed line). Periods of HXBL-A, -B,
and SXBL are 22, 16, and 80 mm, respectively.
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Figure 2: Cross-sectional view of conventional IVU
(left, black), and prototype A (middle, blue) and B
(right, red) of lightweight compact [VU.
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Figure 3: Attractive force (left) and deviation of half-pole magnetic field integral (right) with and w/o MMMs [1].
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Figure 4: Prototype A (left) and B (right) of lightweight compact IVU based on force cancellation system using MMMs
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Figure 5: (a) Half-pole filed integral profile, (b) problem happened in narrow gap, (c) calculated potential of magnetic
force, and (d) total potential including elastic force in prototype A [1].
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Figure 6: Phase-shake profile in Prototype B [1].
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Figure 7: Power profile of helical (upper) and figure-8
(lower) mode in Helical-8 Undulator [2].
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Figure 8: Principle of fast polarization switching by spectrum splitting (left) and calculated spectrum (right) [3].
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