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Abstract

The lattice parameters of Aichi-SR storage ring was determined experimentally by means of a LOCO (Linear Optics
from Closed Orbits) program corded by LabVIEW. The orbital response matrix for 16 corrector magnets was measured
and fitted by the LOCO model well within the BPM noise level. The validity of the analysis was confirmed by
comparing the values of the tune and the beta function at BPM positions. The LOCO analysis resolved the twiss
parameters and the statistical information concerning errors of such as the quadrupole gradient, the skew component,
the momentum compaction factor, and the strength of steering magnets. As a result, it turned out that the gradient error
and the skew component of the quadrupole magnets (QMs) are increased in inverse proportion to the distance from the
superconducting 5T magnet (SCM), which indicates that the leak magnetic field from SCM contributes as a skew
source.
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Figure 2: The response matrices for all horizontal (a-c) and vertical (d-f) corrector magnets are displayed. The matrices of
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the measured by BPMs, the calculated from the designed lattice parameters, and the differences of them are plotted in the
figure (a, d), (b, ), and (c, f), respectively. The orbital responses are normalized by the steering excitation current.
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Figure 3: The decreasing process of x?. The numbers (1)
— (4) shown in the figure mean which parameter is to be
included into the LOCO analysis; (1) before fitting
started, (2) A8 and k are firstly optimized, (3) ¢ is
included with them, and (4) a. is finally included with
all other parameters.
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Figure 4: Orbit shift at horizontal BPMs for one

horizontal steering magnet. The orbital response is
normalized by the steering excitation current.
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Table 2: The Results of the LOCO Analysis

Family Rtk (m-2) < K> (mr2) RMS deviation (%)
QF 25638 25635 02874
Quadrupole QD1 280658 28284 02423
arFz 41870 41106 03308
QD2 23785 21770 05674
Famil <Bkew> (mrad)  RME deviation (%)
QF (sla 5] 11246
QD1 Qi 12487
Cluad. Shew @Fz 302 1682
QD2 5.6 17.63
Type <A 85 (mrad /8] RMS deviation (%)
SH 00626 28340
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Figure 5: (a) The triple bend cell structure. The magnets
in the cell are symmetrically arranged about the SCM.
The shift of the quadrupole gradients Ak from the
designed value and the skew angles ¢ of the QMs are
plotted in the figure (b) and (c), respectively, as a
function of distance from the SCM to each QM families.
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Figure 6: Measured horizontal (red) and vertical (blue)
beta functions were plotted as filled circles, comparing
with LOCO predictions (solid lines) and with the
designed functions (dotted lines).
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