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Preliminary Study on Measurement of Magnetic Center of Quadrupoles Using
Quadrupole Shunt for Hefei Storage Ring

SUN Bao-Gen HE Duo-Hui XU Hong-Liang LI Jing-Yi

JIN Zheng-Fang LU Ping WANG Jun-Hua WANG Lin
( University of Science and Technology of China, Hefei 230029, China)

Abstract The theoretical analysis of the DC K-modulation of quadrupole for the beam-based align-
ment method is presented. It is shown that the shift of the orbit, when the focussing strength of one
quadrupole magnet is changed, can be described by the perturbed or unperturbed linear lattice pa-
rameters. The beam-based alignment system is constructed using DC K-modulation of quadrupole.
In order to use the beam-based alignment method one must be able to individually adjust the strength
of the quadrupole magnet. So, a switchable shunt resistor is installed on quadrupole to bypass
1 % —2.5 % magnet current and some solid-state relays are used to switch the shunt resistor in this
beam-based alignment system. To improve the measurement accuracy,two methods are used. First
method is that beam positions in measured quadrupole magnet are- moved by local bump of beam
closed orbit using the corrector magnets. Second method is that the root-mean-square of difference in
closed orbit is fitted by a parabola function. The system can be not only used to position the beam in
the magnetic center of quadrupoles, but also to measure the § function in quadrupole magnets. Some
preliminary measurement results are given for Hefei 800MeV electron storage ring. These experimen-
tal results show that this system is valid to position the beam to the center of the quadrupole magnets
and measure the {3 function at Hefei Light Source.
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