Precise Alignment of Magnetic Field Centers of Quadrupole Magnets
on the Girder

Taiwan Photon Source (TPS) project was proposed 3 years ago to build a 3GeV synchrotron light source. To achieve
the designated ultra-low emittance of this new light source requires high precision positioning of storage ring
magnets. Among all, the alignment of quadrupole magnets is of most importance since it directly affects the closed
orbit of electron beams. Conventional on-site alignment of quadrupole magnets mainly relies on the theodolite
performance. Most of theodolite measurement errors come from human-eye resolution and target precision. The
cumulated errors could be in the order of 0.1 mm. In this report, a new alignment scheme is proposed to enhance the
on-site alignment of quadrupole magnets for TPS project. To achieve the high precision requirements, a device
possessing the advantages of both Vibrating Wire Method (VWM) and Position Sensing Detector (PSD) is suggested.
The development of this alignment device is anticipated to provide a mechanism to better align the quadrupole
magnetic centres on girder with positioning errors less than 30 y m.

e Photon Source has been planned for several years in
L.Tsai, D.J.Wang,S.Y.Perng, NSRRC and is in its final designing phase. Currently this 3GeV,
and T.C.Fan ultra-low emittance synchrotron light source has a 486m storage
National Synchrotron Radiation ring with 24 periods and hundreds of magnets. The requirement
Research Center, Hsinchu, for high accuracy magnetic field and magnets alignment are
Taiwan essential aspects for the machine performance. Many methods

have been attempted to exam the magnetic field of magnets,
which include Hall probe measurement, pulsed wire technique,
vibrating wire field measuring technique, moving wire tech-
nigue, moving probe technique, and rotating coil technique, etc.
These techniques were able to identify individual magnetic field
with high accuracy. However, when positioning magnets on
girders, these methods were usually inapplicable. Technicians
have to rely on theodolite to check the alignment of magnets
based on mechanical targets. The cumulative alignment errors
between magnetic centres and girder could be larger than 100y m.

To improve the alignment accuracy of quadrupole magnets,
a reliable magnetic field measurement system has been pro-
posed in NSRRC. This proposed method utilizes the advantages
from both Vibrating Wire Method (VWM) and laser-PSD (position
sensing detector) method. The fiducialization concept is to per-
form on-site magnetic field measurement using VWM then exam
the misalignment between magnets using the laser-PSD system.

Vibrating Wire Method (VWM)

The vibrating wire method has been known for its high accu-
racy for locating quadrupole magnetic centres. It is composed of
a stretched wire in a magnetic field, as shown in Figure 1. By






