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Abstract

Magnet alignment is one of most critical issues for realizing next generation light source. A vibrating wire method
has been regarded as the promising scheme, however, environment changes, especially temperature drift causes not
only the drift of a magnetic center, but also the drift of a resonance frequency of the wire. These drifts are all mixed in a
signal of wire vibration, and not separable for an ordinary method. We have developed a frequency feedback system for
the vibrating wire method. A magnetic center can stably be measured using the system, and the resolution of the
measurement was better than 1 [um] for a typical quadrupole magnet. A possibility to apply it for future light source has

been discussed.
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Figure 1: Test girder for a vibrating wire method. Length
of the wire is 1.95 [m]. Nominal fundamental resonance
frequency is 2n X 70 [rad/s]. Sagitta is 62.5 [pm].
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Figure 2: Cross sectional view of multi wires. I, I, and 1.
indicate supplied current for the Signal Wire, for the
Feedback Wire, and for the Counter Wire, respectively. By,
and B. indicate magnetic fields induced by I; and I,
respectively.
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Figure 3: Frequency responses of r.m.s. amplitude and a
phase in horizontal direction for the Signal Wire near the
1-st resonance frequency. Error bars indicate one standard
deviation of ten measurements. Solid and broken lines
indicate results of the least squares fitting with Eq.1, and
Eq.3, respectively.
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Figure 4: Example of time fluctuations in r.m.s amplitude
and a phase in horizontal direction for the Signal Wire at
the 3-rd resonance frequency.
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Figure 5: Correlation between the resonance frequency of
the Signal Wire and that of the Feedback Wire. Broken
line indicates result of least squares fitting with a linear
function.
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Figure 6: R.m.s. amplitudes for the Signal Wire versus

magnet positions both in horizontal and vertical directions.

Measured magnetic center of the 1-st turn is defined as
the origin in horizontal axis. Error bars indicate one
standard deviation of ten measurements, but invisibly
small. Lines indicate results of least squares fitting with a
linear function.
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Figure 7: Time fluctuations in the magnetic centers both
in horizontal and vertical directions. Right side vertical
axes indicate temperatures of the wire-fixed girder surface.
Circles in upper figure indicate measuring times of rolling
angle of the wire-fixed girders.
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Figure 8: Calculated field distributions in a typical
sextupole magnet, 2000 [T/m?] X 0.2 [m], both in
horizontal and vertical directions. Linear and quadratic
functions indicate field components of B, and B,
respectively.
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