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Abstract

The SuperKEKB bucket selection system enables to inject bunches according to the appropriate bunch fill-patterns
in the collider two rings, LER and HER. When an arbitrary bucket is selected, optimal timing is calculated in bucket
selection IOC under the constraint of 2 ms of delay range. However, in the case of more than 25 Hz operation in LER
injection, the optimal timing exceeds the criteria of 2 ms due to constraint of positron damping ring complex. To cope
with this situation, we designed to change timing by modulating pulse to pulse RF phase in the 2nd half of LINAC. We
evaluated the effect of the RF modulation by measuring energy fluctuation at LINAC and BT line, and also we tried LER

injection with this method.
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Figure 1: The storage configuration of 2-bunch, 2-pulse at
Damping Ring.
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Figure 2: The energy gain deviation as a function of time
difference between beam and RF SLED timing.
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Figure 3: Position shift at chicane at the end of the Linac

as function of time difference.
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Table 1: List of RF Phase at 2nd LINAC

ID RF Phase (deg) Timing Difference (ns) Event Clock Offset Bucket Timing
0 0 0 0 0
1 161.633 -0.893 +1 1-9196
2 22.0408 +1.07 +1 1-11495
3 183.673 +0.179 +2 2-20691
4 345.306 -0.715 +3 3-29887
5 205.714 +1.25 +3 3-32186
6 146.939 -1.61 +4 4-39083
7 7.34694 +0.357 +4 4-41382
8 168.98 -0.536 +5 5-50578
9 29.3878 +1.43 +5 5-52877
10 330.612 -1.43 +6 6-3454
11 191.02 +0.536 +6 6-5753
12 352.653 -0.357 +7 7-14949
13 213.061 +1.61 +7 7-17248
14 154.286 -1.25 +8 8-24145
15 14.6939 +0.715 +8 8-26444
16 176.327 -0.179 +9 9-35640
17 337.959 -1.07 +10 10-48836
18 198.367 +0.893 +10 10-47135
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Figure 4: Position shift at the Oth arc of beam transport line
as function of time difference.

LT,

S Xk

(1]

[2]

(3]

H. Kaji et al., “Bucket Selection System for SuperKEKB”,
Proceedings of the 12th Annual Meeting of Particle Accel-
erator Society of Japan, Tsuruga, Japan, Aug. 5-7, 2015, pp.
1278-1281.

H. Kaji et al., “Injection Control System for the SuperKEKB
Phase-2 Operation”, Proceedings of the 15th Annual Meet-
ing of Particle Accelerator Society of Japan, Nagaoka, Japan,
Aug. 7-10, 2018, pp. 124-128.

H. Kaji et al., “Beam Gate Control System for SuperKEKB”,
Proceedings of the 9th International Particle Accelerator

beam - timing [ns]

Figure 5: Injection efficiency as function of time differ-
ence.

(4]

(5]

(6]

-81 -

Conference (IPAC2018), Vancouver, BC, Canada, Apr. 29-
May. 4, 2018, pp. 2124-2127.

H. Sugimura er al., “Trigger Control System with Beam Gate
at SuperKEKB Injector Linac and Damping Ring”, Proceed-
ings of the 15th Annual Meeting of Particle Accelerator So-
ciety of Japan, Nagaoka, Japan, Aug. 7-10, 2018, pp. 1078-
1081.

H. Kaji, “Bucket Selection for the SuperKEKB Phase-3 Op-
eration”, Proceedings of the 15th Annual Meeting of Parti-
cle Accelerator Society of Japan, Nagaoka, Japan, Aug. 7-10,
2018, pp. 1114-1116.

T .Miura et al., “Reference RF Phase Control System for Su-
perKEKB Injector LINAC”, Proceedings of the 17th Annual



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online
PASJ2020 WEOT10

Meeting of Particle Accelerator Society of Japan, Sep. 2-4,
2020.

[7] https://www-1linac.kek.jp/cont/linacelement/
mainLERBT1.html

-8 -



