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Abstract

High Energy Acceleration Research Organization (KEK) is proceeding the SuperKEKB project to aim to achieve the
world luminosity record of 8x10%*cm2s!. To realize this purpose, two superconducting quadrupole magnets (QCSs) are
installed at both side of the interaction region as one of solutions. With these two magnets, it can be possible to squeeze
the beam size to 50 nm for increasing the luminosity. However, the luminosity has to be lost some percentage according
to the vibration of quadrupole magnets which are integrated in the QCS. So, it is important to know their vibration level
due to the ground motion. To know the vibration of quadruple magnets directly is impossible, so it has been developed a
vibration measurement system by adopting an induced voltage theory. The measurement system consists of a long CFRP
rod attached with pick-up coil at the top of the rod. And, it is important to develop a stage to fix the CFRP rod which
should be very quiet against the vibration around less than a few nanometers. So, we have been developed this
measurement system, and it can success to keep the vibration level less than 1 nanometer and confirmed to measure
induced voltage from the pick-up coil of measurement system. In this report, it describes about development of a vibration
measurement system for quadrupole magnets in the QCS.
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Figure 2: Cross section of QCSL.
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Figure 1: Overview of Superconducting quadrupole
magnets (QCS) before Bellell role-in.
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Figure 3: Image of vibration measurement system.
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(b) Configuration of passive stage

Figure 4: Configuration of vibration measurement system
for quadrupole magnet.
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(a) Power spectrum density depends on number of layers
of alfa-gel.
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(b) Integrated Amplitude depends on number of layers of
alfa-gel.

Figure 5: Results of random vibration analysis in each case
and integrated amplitudes made from power spectrum
densities.
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Figure 6: Set-up configuration of passive stage evaluation
test.
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Figure 7: Measurement power spectrum density and
integrated amplitude in the vertical direction.
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Figure 8: Measurement transmissivity of passive stage.
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Figure 9: Set-up configuration of vibration measurement
system with laser doppler vibrometer.
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(a) Amplitude at pick-up coil in the vertical direction
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(b) Amplitude at pick-up coil in the horizontal direction

Figure 10: Measurement results at pick-up coil with laser
doppler vibrometer.
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Figure 11: Measurement of amplitude at CFRP rod in each
direction.
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Figure 12: Set-up configuration for measurement of
inductive voltage from vibration measurement system.
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Figure 13: Results of shaking test for induced voltage
measurement from vibration measurement system
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