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Abstract

At Aichi Synchrotron Radiation Research Center (AichiSR), the accelerators are operated from 10 am to 6:30 pm on
weekdays. The correction of the closed orbit distortion (COD) of the electron storage ring is performed only once in a
day immediately after the transition to 300 mA top-up operation. The closed orbit changes gradually throughout the day
due to the temperature change in the accelerator room. We are developing a method to suppress these closed-orbit changes
by sequential correction of closed-orbit distortions. To improve the accuracy of the correction, we re-measure the
response matrices, which has not been updated since the early stage of the commissioning. We also investigate the optimal
number of eigenvalues used in the singular value decomposition. After these efforts, the residual of closed-orbit correction

was reduced to about 60 %.
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Figure 1: The response matrices for all horizontal (a-c) and vertical (d-f) corrector magnets are displayed. The matrices
of the measured by BPMs, the old matrices in Aichi-SR, and the differences of them are plotted in the figure (a, d), (b, e),
and (c, f), respectively. The orbital responses are normalized by the steering excitation current.
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Figure 2: COD correction using old and new response
functions. Horizontal and Vertical are plotted in the figure
(a) and (b).

- 491 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 THPP18

Table 1: Conditions of COD Simulation

Position Source of errors ~ Amplitude (o) Influenced
of errors Direction
Bending Field error 0.002 % Horizontal
Magnet Roll error Vertical
Quadruple  Alignment error  0.04 mrad Horizontal
Magnet Vertical
Super bend  Field error 1.0 pm Horizontal
Magnet Roll error Vertical
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Table 2: The Average of COD RMS in 200 Times
Simulation

Horizontal Vertical
Before correction [pum] 63.06 36.20
After correction [um] 4.41 0.41
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Figure 3: COD-RMS when changing the number of
eigenvalues in simulation.
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Figure 4: COD-RMS when changing the number of
eigenvalues in Aichi-SR.
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Figure 5: Horizontal COD change with correction, COD
change without correction are plotted in figure (a) and (b).
RMS of each COD are plotter in figure (c).

FHIEDRFUZDONWTELEEZITHIE, FT 2 —Ta
VTCRDTZ COD FHIEDRFUZEL TWRNWZERHS
N THD,

FHIE DR Iz B 2% 5.2 I 1L C BPM OT
T—NEZHND, TT7—OHEKD— i HELTBPM O
PEFREZEICEDRI 7R E 255, HUVVE SR Tl
Wi R A RS SNDIE CHEES L TWDAY, IR EAE

PASJ2020 THPP18

(L CEBL CWDATREMEN DD, KBS, gD b
FE%IZ BPM OWDLE GRSV TWND, i HELT
BPM R HDFEILDETHND, — ORI HITEH
WCHENM ZEBEIT7T208, PIOEAT CHIREDOH
FIDEEZ > TND ATREMEN D,

FTo L BTN BUS U BRIC AR 22— R AL &
Nic, 207 Fl 2 XKV MO IEZEIT -T2 BR %
TEE WIS CEEEE 5.2 TLE), 2O
ONTII a2l —TaraE AW TRIEZI TV,

5.0E-03
4.0E-03
E 30603 |
£
o
O 2.0E-03
O
1.0E-03 | ——With Correction
—Without Correction
0.0E+00 : :
0 20 40 60

Time [min]

Figure 6: RMS of vertical COD change with correction and
without correction.
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