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Fig. 3 The orbit variation measured by BPM15 as a function of the
phase position between —60 mm and +60 mm of ID23 at
the gap height of 25mm: (a) without the correction, (b)
with the first correction and (c) with the optimized correc-
tion.
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Fig. 4 The horizontal orbit variation, which was measured at
BPM15 during the phase drive of ID23, as a function of the
phase position. The thin line (a) and open circles (b) show
the orbit variations for the going- and coming-paths without
the correction, respectively. The thick line (c¢) and solid cir-
cles (d) show the orbit variations for the going- and coming-
paths with the correction, respectively.
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Fig. 5 The horizontal orbit variation measured at BPM15 during
the phase drive of ID23 as a function of time. (a) The varia-
tion without the correction. (b) The variation with the cor-
rection for the static error-field. (c¢) The variation with the
correction for the static and dynamic error-fields. (d) The
background level without the phase drive of ID23.
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Fig. 6 The adjustment of the correction for the driving speed of 30

mm/sec (a) to the corrections for that of 20 mm/sec (b) and
10 mm/sec (c) by speed scaling. The thin line and open cir-
cles represent the variations in the going- and coming-paths
of the phase drive without speed scaling, respectively. The
thick line and solid circles represent the variations in the
going- and coming-paths of the phase drive with speed
scaling.
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Fig. 7 The adjustment of the correction to that for the different
driving pattern by speed scaling. The original correction is
for the phase-driving pattern in the phase position ranging
from —45 mm to +45 mm. (a) The phase-driving pattern in
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The variation without speed scaling. (c) The variation with

speed scaling.
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Abstract We developed a scheme for precisely correcting the orbit variation caused by a dipole error-field of
an insertion device (ID) in a storage ring. In principle, this scheme is applicable to the correction of the orbit
variation caused by any ID. The key point for achieving the precise correction is to measure precisely the ID er-
ror-field varied by the change of an ID parameter. This measurement is usually carried out by using the induced
orbit variation of a stored beam, which is highly sensitive to a dipole error-field. However, various perturbation
sources continuously fluctuate the beam orbit in a real storage ring and hence, it is quite difficult to extract the
target orbit variation from the measured variation. We therefore periodically change an ID parameter such as a
gap or phase of the specified ID with a mirror-symmetric pattern over the measurement period to modulate the
orbit variation by the ID error-field. The orbit variation is measured using a time synchronization measurement
system with a wide-frequency-band and then the induced variation is extracted precisely through averaging
and filtering procedures. Furthermore, in the case where an error-field induced by the dynamical change of an
ID gap or phase parameter (dynamic error field) linearly depends on the changing speed of the parameter, the
mirror-symmetric pattern enables us to independently extract the orbit variations caused by a static error field
and by a dynamic one. This means that only changing speed scaling makes one correction applicable to other
corrections for different phase- or gap-driving patterns. We applied the scheme to the correction of the orbit
variation caused by phase-driving of an APPLE-2-type undulator installed in the #23 straight section of the
SPring-8 storage ring (ID23). The results show that the developed scheme suppresses the orbit variation
caused by phase-driving of ID23 down to the order of sub-micron over the phase—driving range necessary for
circular—polarization switching and also clarify the expansion of the obtained correction to an arbitral driving
pattern.
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