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Abstract

Recently, the vertical dispersion function of Aichi-SR storage ring has been measured. The value of the function was
unexpectedly large (> 0.1m max.). In order to identify the coupling source for the electron beam, the lattice parameters
were determined experimentally by means of an originally developed linear optics fitting program corded by LabVIEW.
To increase the processing speed of the program, the calculation algorithm was parallelized. The orbital response matrix
for 16 corrector magnets was measured and fitted by a model lattice well within the BPM noise level. The analysis
resolved the Twiss parameters and the statistical information concerning lattice errors of such as the quadrupole
gradient, the skew component, the momentum compaction factor, and the strength of steering magnets. As a result of
the analysis, the possible coupling sources are identified at six points on the storage ring. To suppress the coupling
effect, three skew magnets are installed at the identified “coupling points”, and as the result, the vertical dispersion is
drastically decreased.
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Figure 1: Layout of Aichi-SR accelerators.
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Figure 2: Horizontal (blue) and vertical (red) dispersion
functions.
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Table 1: List of the Parameters for the Linear Optics
Correction Program
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Figure 3: (a) Measured vertical dispersion function is

plotted as filled circles, comparing with the optimized
calculation (solid line). (b) Identified “coupling points”
are displayed as red and blue circles. Three skew
magnets are installed at red circles.

[ & IR

FER O BRIBUT R LT, BB T RIS
NT A =2 F il LT R % Fig. 3(a)l L/T@A i
7=, ZTOROEREI 7 ETo “hy 7Y v TE”
& 7p B fEik A Flg 3(b) WZHRAB L OER TR LT,
73/7)/%& TIE 4 MERA 7S T R

EWAOLE izhfk v, BIEERAOEY T2
Ry 23 70 > 77 v I EF G- LT 5 ATREME S RIS
b,

Table 2 (21%, AESNDH I v 7V TPON, 4

EBAICHOWTA (1) ZHWTEHESNS roll
oy EE LD,
Table 2: Skew Roll Component
4 ¢ (mrad) KR ¢ (mrad)
QF1 52.75 QD1 54.68
QF4 70.85 QD4 91.63
QF9 108.84 QD6 10.39
QF12 38.26 QD9 44.52
QD12 50.37
QD14 125.08
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Figure 4: (a) Picture of the skew magnet. (b) Skew
magnetic field drawn by Poisson.
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Figure 5: (a) Vertical dispersion functions of pre-
corrected(black), corrected by SM#1(blue),
SM#2(green), SM#1+#2(brown), and SM#1+#2+#3(red).
(b) Horizontal(blue) and vertical(red) dispersion
functions are plotted, comparing with pre-corrected
functions(dotted gray lines).
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