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Abstract

It is well known that permanent magnets (PMs) can be demagnetized when exposed to radiation, which can be more
serious for PMs used in in-vacuum undulators (IVUs) to be operated at a narrow gap. Recently in SPring-8, it has been
reported that opening and closing the gap of the IVU installed in BL10XU (ID10) have shown a significant impact on the
electron beam in terms of the COD variation and coupling, which seems to be attributable to demagnetization of PMs. In
order to look for the reason, we have measured the field distribution and integrals of ID10 without exporting from the
accelerator tunnel, by means of the SAFALI and stretched wire systems. It was found that the PMs of ID10 had been
locally demagnetized near the entrance, and the local demagnetization extended over the first 10 poles (5 periodic
magnets) in the longitudinal direction, with the maximum demagnetization rate of -6.5% at the 1st pole. The
demagnetization also extended over a wide range of £10mm in the horizontal direction, and almost no difference was
found between the top and down magnetic arrays. The integral magnetic errors induced by these demagnetizations have
been corrected by inserting a number of chip magnets using magic fingers newly installed at the both extremities of ID10

in order to reduce the unwanted effects on the accelerator operation.
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Figure 1: Results of peak field deviation. Red line shows a

difference 1998 from 2015. Blue line and green line show
each of deviation of 1998 and 2015.
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Figure 2: Results of vertical peak field deviation around
undulator entrance. In. Red line, blue line, green line and
yellow line show each of on-axis, +1mm off-axis, -lmm
off-axis and original.
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Figure 3: Results of field integral measured by moving-
ware method. Left graph is vertical field integral, right
is horizontal one. Red line, blue line, green line and
yellow line show each of gap 6mm, 8mm, 15mm and
40mm, respectively. (a) Before install to SR in
February, 1998. (b) Before correction in February, 2015.
(c) After the correction.
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Figure 4: Schematic view of magnetic arrays with
magnetic finger after a correction.
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Figure 5: Schematic view of magnetic finger.
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