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Abstract
In order to achieve stable operation of a circular accelerator, it is necessary to select an appropriate betatron tunes that
avoids dangerous resonance lines. The 1.2 GeV electron storage ring of Aichi Synchrotron Radiation Center (hereinafter
Aichi SR) has been operating stably since its commissioning, but detailed investigation has not been conducted on
resonance lines. We investigated the influence of each resonance line on the beam near the current operating point. The
betatron tunes were changed by changing the excitation current of the quadrupole magnets, and the variation of the beam
size was measured by imaging the beam profile using the synchrotron light. We found that the second- and third- order
resonances give rise to beam loss. We also found that at the current operating point, the beam sizes are affected by the
second sum resonance and their increases in both horizontal and vertical directions depending on the distance to the
resonance were confirmed. We also found that undulator operation and COD have significant effect on the fourth-order
resonances.
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Figure 1: Beam size fitting.
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Figure 2: Investigated Operating Point.
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Figure 3: Vertical beam size of area 1.
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Figure 4: Vertical beam size of area 2.
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Figure 5: Vertical beam size of area 3.
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Figure 6: Investigated operating point for 3"-order
resonance.
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Figure 7: Vertical beam size for 3™-order resonance.
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Figure 8: Operating point for 4™-order resonance: 4v,, =
1.
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Figure 9: Beam size for 4™-order resonance: 4v, = 1.

&;Wﬁ) SR DTT 4 AT 4 BT THY4v), = LTI
HIBTHDT-0, TTAADRERIHHITHIULZD
,\ﬂ% IEhEESHh RV, HUE SR Tld—H%—F o=
WIZ COD D—#aEX I RKEIL TS, D=9,
ZOIIEZ LA — A AL COD 2L T T 4 AD
PEDREANL TODZEICER T 5EE 2 7. 22T COD %
RIEL CTHEILIBR4, = HCBERAEaisY . £
DFED COD EFa2— T AT T T A, B — LY A X%
Fig 10, 11, 12 |\ZR9. ZOfE 55D COD #AHET %

b, B4y, = 1 TIIE—ARABEERNZENSY
Mol IFREEILIGTH LI 4y, = 1SS
JEIKIX COD DT IUZLDTT A ADKFHEDIE I TH
HEEBZLND.

- 1057 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 FRPI016

0.8 T T T T T T
@ = ©— Before Correction
06| & o\ ol —=— After Correction
—E 04 /. [y F0 ]
a 0.2 /
[e) y 4
o o AL/
-0.2 i.
asl ¥ .
0 5 10 15 20 25 30 35
BPM No
0.6 T T il i
& Before Correction
04- N © After Correction | _|
E ool R ?
E 02 I
a IR
8 0 X o
N
-02 \?/ -
-0.4 L
o 5 10 15 20 25 30 35

BPM No.

Figure 10: COD (D : horizontal, @):vertical).
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Figure 11: Tune survey for 4th-order resonance after COD
correction.
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Figure 12: Beam size vs. vertical tune.
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Figure 13: Beam size near the 4th-order resonance with
different undulator gap.
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