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Abstract

The vacuum system of the SuperKEKB main ring worked well through the first (Phase-1) commissioning as a whole,
but it was simultaneously experienced several problems, such as the electron cloud effect (ECE) in the positron ring, the
pressure bursts accompanied by beam losses, the heating of connection flanges in wiggler sections, the air leak at a tapered
beam pipe, and the distortion of the image of beam size monitor. Towards the next (Phase-2) commissioning,
countermeasures to these problems are prepared during the long shutdown period. In parallel with these maintenance and
improvement works, the installations of new beam pipes for BELLE-II detector around the collision point and for the
positron injection regions are on gong. Six new beam collimators are also added to the existing beam collimator system.
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Figure 1: Layout of the SuperKEKB main ring.

# yusuke.suetsugu@kek.jp

HEHR AR DK 900 mA (1576 /3 F, 3.06RF /347 M
L LD — ABRICE W TE FER L ENED B
SNT, o B =2 RATNOX AN LB — LD
FRENFRNEHE TSNS, B — L0 RELES T DN —
ANZERYBBRENTZ, F2, V47 T—ETIE— 5O
B — LS TR 7 T I BT RS 1S
I F ARSI, BITE, 2017 FEZ I TES
N CUV5 Phase-2 JEHRIZ AT, 2SO RIE~D %G
REHELCQD, £, FllICER E S5 BELLE-I I E
B S L VA AN R 2 BV N W BN I
THHLNE — LA T ORELHEA TWD, JIEZRRD
N 7T REART D720 D — L) A—2 4 -
IZ 6 BIBNEND, LA T, Phase-1 CHEZRIN-F72H
BELZOx15% . BI N Phase-2 TH/-ICHEBE SN A
BT ONWTEED D,

2. Phase-1 TOBERETDRE

2.1 LER OEFERLEME

W1 e — LD EFICEFHE I, BETEAR
22 7E M (Electron Cloud Effect, ECE)Z it L Tt — A
ARDHE R EZLT-H0, MR OMREA K FSE52
EMENBITUND[4,5], Phase-1 Tl i WG/ S F
¥ 1576, /X F R 3.06 RF /X7y bR F T 410
A —(LLF 1/1576/3.06RF LRKF)IZHBWT, BE—L5E
JiEAI 600 mA 75 ECE % LER CELIE7Z[3], T 7eb
b, BEF AL =LA XD K, B — LB T 5
J£ ) DIERETE b H- (B B MR AR R, A AR e —
AARLZERSENBEREI NI, FLVRAEICIY, 2o
ECE (%, Vo 7T ES - 820 fHOT LI 4
0—AXF 2 N —NOEBEFENREK THDLHI LD DH -
770 D=0, FNH_Na—AF 2N — |2, B — L0
1289100 G D% < Dk A 2=y MU —ra—
7 LR BERARIT ¢ 30 DAKAWA Z 8 HEOFIT7T-b D)%
RELT-EZAVECE 13— HINE-7-, Lol B — L8
2N 900 mA ZHRZ =570 5, FHE ECE MBS
7=, ZD ECE DJRERD—1%, Vo 7 DR 7 Ni(E

- 694 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

x107

&
it
<

L
|

No magnet

Fressure [Pa]

N
s
<

e
|

i e ‘ |
0 200 400 600 800 1000 1200
Beam current [Pa]

Figure 2: Behaviors of pressures against beam currents
with and without permanent magnets around the beam
pipes at drift spaces.
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Figure 3: Permanent magnets attached to the beam pipes at
drift spaces.
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Figure 4: Number of bursts per 50 h of operation time, the
beam current when the bursts occurs, and the maximum
beam currents as a function of beam operation time.

Figure 5: Knocker attached to an aluminum-alloy beam
pipe for test and the groove inside the beam pipe.
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Figure 6: Example of the correlation between vertical
beam positions and the temperatures of flanges at the
downstream side.
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Figure 7: Cross sectional view of a bellows chamber with
an SR mask in antechambers.
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Figure 8: SR mirror chamber and the mirror inside an
antechamber.
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Figure 9: Baffles inside an antechamber of bellows
chambers installed at the upstream side of the SR mirror
chamber.
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Figure 10: Horizontal cross-sectional view of the new
tapered beam pipe, and the SR and beam masks.
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Fgure 12: Beam pipes for the new septum magnet for
positron injection.

Figure 13: Vertical-type beam collimator installed in the
tunnel.
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