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Abstract

A problem during the Phase-1 commissioning was the localized pressure bursts accompanied by beam losses and
observed in the positron ring (Low Energy Ring: LER). The beam loss monitors triggered beam aborts, and sometimes
the phenomena became an obstacle to the beam commissioning. These pressure bursts were frequently observed from the
early stage of the commissioning. Most of the pressure bursts occurred near or inside of Aluminum-alloy beam pipes in
dipole magnets, which have grooved surface at the top side. It was indicated from the various observations and
experiments that the most probable cause of this phenomenon was the collision between the dusts dropped from the
grooves and the circulating positron beam. We report the properties of the pressure bursts, the probable causes, and
possible mitigation methods.
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Figurel Typical example of a pressure burst
accompanied by a beam abort, where the data were
recorded every 10 ms.
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Figure 2 : Frequency of pressure bursts (red bar), the beam
currents when the bursts occurred (blue dot) and the
maximum stored beam currents (black line) as a function
of the operation time with a beam current larger than 50
mA.
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Figure 3 : Estimates of the origins of pressure bursts
using the height distributions of measured pressures along
the ring for 6 samples.

Figure 4 : Inside view of a beam pipe with grooves for a
bending magnet, and the detailed structure.
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Figure 5 : Typical beam loses just before the beam aborts
for the cases without (upperside) and with (lowerside)

pressure burst.[4]
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Figure 6 :  Typical behaviors of beam phase and beam
current just before the beam abort with pressure burst.
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Figure 7 : Knocker attached to the beam pipe in a
bending magnet.
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Figure 8: Remote control system for the knocker test.
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Figure 9: Dust dropping from the groove in the beam pipe
observed at the same timing of knocking.
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Zirconium 40 L-series

Carbon 6 K-series 52.31
Vanadium 23 K-series 19.57 9.12
Oxygen 8 K-series 19.11 28.34
Iron 26 K-series 3.93 1.67
Silicon 14 K-series 0.50 0.42
Aluminium 13 K-series 0.37 0.32
Potassium 19 K-series 0.02 0.01
Magnesium 12 K-series 0.00 0.00
Total: 100.00 100.00

Figure 10: A typical dust considered to be generated from
NEG elements found in a beam pipe, and the result of
semi-quantitative analysis of it.
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Figure 11: Conductive carbon tape prepared at the top of
a rough pumping system to collect the dust during the
evacuation.

Figure 12: Particle counters to count dust sizes and the
numbers in a beam pipe.

Table 1: The Size Distributions of Measured Particles in a
Beam Pipe before and after the Knocking

The particle count [The particle count
Size(¢£m) |before knocked after knocked

(paricles/2) (paricles/2)
0.3~0.5 10236 6549
0.5~0.7 230 249
0.7~1.0 23 80
1.0~20 6 56
2.0~5.0 1 29
5.0~ 0 5

- 148 -



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

5. #Eim

SuperKEKB @ Phase-1 i##4KRF1Z LER CHIHI S 4172
JENN—ZA NI BE—LT R— MHRIZHONT
B2 2B R OVEBR ATV, LT O X9 efima 15
776

1) /v I —{EEIREOBGRRZBBRED X A N D
BRNS, ES =2 FOFRRIT, BN 5 DB
72 & T — A3, THAROEBALIT N, T —
TR SN A IR EDL, B — A EHE L2
HEZ LD,

2) BE— AN TANLERLIZA A BT, 7
=T LAY — AN TRERFOD)Y I, RE
FRICIRA LT EE X BNDHX° NEG R 7= TiN
a—TF 4 7 ERKEREDNLD, £< OB
=i,

3) FAIRITNA—TITHIR I 2 DFEIN E LT,
BERE D OY) 705 Y | ERIFORSR), e &0
NR—=TDHEDHZ A NN NV EREZ 5D,

LML, ZOFEZIEEHoMHINTZbT T
2, BlzE, BRENTZZ A MOy, K& ST,
BN o7do< D LIEE—Lbn AREE D
DPRRFERMETHDH, BV 7 TS LT
HHEARNNT T OISR D &
SuperKEKB @D B — AT R /¥ — b — AEFMTIL,
Bum~Ft+um OREZIOF R MIBEEE s
~tus) TAEBLTCLEY, ZOM, ¥A MILE
BD T IN—T DB BT RO, FHoF A b
NE—DIIFEHFELND Z LTV, B—A
NATHOBEBFEOXE(TRDOLTF ¥ —UT v
XH500, B ERno=F A M BTV —T
WCHII SN DM, 728, SHLICHRFRLETH D,
2017 FFERICTE I TV D Phase- I1i#E#HE TlE
BELLE-II I @28 % W= BB S h £ 5, F 72,
BEINRR & L CHEEBEMNMERADPBEBH T 5,
E—An AR —AT R— bNEZRETHE. ERoO
XfEE D72 T LBAEICL o TUIHERRDOHE
B BEEEMEGOI 2> FE2HLT0F, ZO79
21t TEXAPTEHNA—R b, B—LA1 R &R
THNERNMETH D, 2Tk Hic, Bk,
=220 bELWEREIZE — A1 TD 7
=TI SN HA AN —A EDOMAERT
»Hb, &I T, Phase- I EIRFIZ, B — /A T %
o —=TFONE, ZJL—7ZHitShTWb &
AREERELTBLIEEZEZ WD, BETHD
E— AR T HfEST, /o h—DRE, /v 7T
HEE I EOFHMI A D TV B,

HEF

Phase-1 A& FUZ B S A7z )£ 13— & B REIC
DNWT, £ OIE. W% THV - SuperKEKB I
R N—T OERRICEHRELET, £/, XA RO
Ky E T L CL IE& o7, fbFEe o X —DFKIC
L ET,

PASJ2017 WEOMO09

SE XX

[1] Y. Funakoshi et al., “Phase 1 beam commissioning of
SuperKEKB” Proc. PASJ (2016) pp. 24-28.

[2] Y. Suetsugu, K. Shibata, T. Ishibashi, M. Shirai, S. Terui, K.
Kanazawa, H. Hisamatsu, Phys. Rev. Accel. Beams, 19
(2016) 121001.

[3] Y. Suetsugu, K. Kanazawa, K. Shibata, T. Ishibashi, H.
Hisamatsu, M. Shirai and S. Terui, J. Vac. Sci. Technol. -A,
30 (2012) 31602.

[4] H. Ikeda et al., “Beam abort diagnostics at SuperKEKB” in
these proceedings (WEP089).

[5] F. Zimmermann, “Trapped Dust in HERA and DORIS”,
Technical Report DESY HERA 93-08(1993).

- 149 -



