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Abstract

Magnet alignment is one of most critical issues for realizing next generation light sources. A vibrating wire method
has been regarded as the promising scheme. We have already showed that a position resolution of the magnetic center was
better than 1 [pm] for a typical quadrupole magnet. To suppress background fields, e.g., geomagnetism, and to correct
a sag of a wire are similarly important items to the resolution. We introduced counter magnets for compensation of the
background fields both in horizontal and vertical directions. The sag was measured using HL.S and WPS systems. Based

on the result, a possibility to apply it for future light sources was discussed.
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Figure 1: Outline of the test girder. Wire length is 3.75[m]. Tension is 21.0[N]. Nominal fundamental resonance frequency
is 38[Hz]. Sag is 0.217[mm]. QM indicates a test quadrupole magnet. Ch and Cv indicate counter magnets. Fixed end of
the wire, QM, Ch, Cv, and wire vibration sensor were fixed on a surface table made of natural stone. Loaded end of the

wire was fixed on a girder made of Cordierite.
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Figure 2: Vibration amplitude versus wire position using
fundamental resonance and using higher harmonics. Error
bars indicate one standard deviations for ten measurements.
Solid lines indicate results of least-squares fit by a linear
function.
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Figure 3: Time dependence on magnetic center position
and on yoke temperature.
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Figure 4: Correlation between magnetic center position and
yoke temperature. Broken lines indicate results of least-
squares fit by a linear function.
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Figure 5: Wire height distribution in longitudinal direction.
Broken and solid lines indicate calculated heights by Eq. 4
and by Eq. 5, respectively. Open circles and triangles indi-
cate measured heights by WPS, HLS and by Laser Tracker.
Closed circles and long dashed lines indicate differences
between the open circles and the solid lines.
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