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Abstract

The vacuum system of the positron damping ring (DR) for SuperKEKB is now under construction. The aluminum-alloy
beam ducts have antechambers on both sides of a beam channel, but the aperture is limited by the small bore-sizes of
magnets. The main pumps are cartridge-type non-evaporable getters (NEG) and ion pumps, of which locations are
optimized for evacuating the small-conductance beam duct. The target pressure is less than 1x10” Pa at a nominal beam
current. For the vacuum control system, the F3RP61 CPU of FA-M3 Programmable Logic Controller (PLC) are used as
an Input Output Controller (IOC) running on the Experimental Physics and Industrial Control System (EPICS). After a
preliminary test using the two cells of beam ducts in the laboratory, the interlock logic and the NEG-activation program
was tested at the DR arc sections and successfully functioned. The control system will be completed by this fall, 2017.
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Table 1: Parameters of DR

Beam energy 1.1 GeV
Bunch number 4

Circumference 135.5 m
Maximum stored beam current 70.8 mA
Maximum bunch charge 8 nC
Bunch length 6.53 mm
Bending radius 2632/2967 mm
Critical energy 0.93/0.82 keV
Total SR* power 7.2 kW

*Synchrotron Radiation
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Figure 1: Overall view of DR.
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Figure 2: Beam ducts for the arc sections.
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Figure 3: Layout of the DR beam ducts in one cell of the
reverse-bend FODO lattice[4].
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Figure 7: Interlock logic diagram for NEG activation.

42 2 BILTOPSRAR

NEG R FTEHAVRE DY —r L 22— DRSSP
EMEALIE D NEG AR 7R DN TNARUE L 73—k
DIREDHEREFEDOT-DOIZ, KER=E T2/ TOHXA
Bra1T -7z, Figure 8 |2, 2 BV TOHERHABR DT AT L
X & FER I DG H %7159, Figure 9 |2, i #IZ NEG &~
VTR EAT S T2 RED T T O EA L 2R T, %
I, B = AF ¥ RVERDJE ) TH D, FRpiL, R
N—hDIEE THD, IAIORBREE, &\ E S CiEMEAL
L7z, Fig. 10 IZR T ROIZ NEG R I REELT,
ZOJFAIE, NEG R 7 Cldzed HPER S E <
DE— LT ¥ RVED % B TIE L E L7228
128D, Figure 9 FOFRILDLGHI T, R 7R —k N
DIETIH NEG R 7 OFFRIE 1% THD 1x107! Pa
ZHAZ CLEST-LHEHIL TS, Figure 11 (RTHES
Fo A —F 2 N—FHWTEAHZRELREZA,
NEG R 7TEMALFIZIE NEG R 7B HTLDH A
1Z&0, TMP _EIDIE S X0, R 7R —RDE S
1T 20~30 fFIT72D N bhyoT=, ZOFE RN, Ry
VU IR—RDIETIN 1x1073 Pa B2 72V I EIRE
HfH3 28912, 4.1 Hi TR 7= ISR — AR END
HEREZ N Z 7=, ZORBRIZED NEG R 7R MHALEIR
8o — 2 TNt U Tz, TR AL DR B 7R —h
DIBFENPITHEL TND~T Ry hOa T I B % K F
SN ELHER LT, - B —AF ¥ R DE S A
F R T TR TNBIE ST DOZEERECTE/-D T, &
R OB — AT ¥ RVEDIE 2R E L P52 8
MA[REIZ 72T,

- 701 -



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

PASJ2017 TUP120

ICF70

€50 C50 |--ICE70(ET). ... Y
HOT Cathode CHAMBER HOT Cathode .
MKS B 2 cell MKS i
PDR900 PDR900
TCFEICFITa i
QamA 4 THERMOMETER (K)
e
T™MP
PFEIFFER Vacuum
671/s(N2) | switch

pbpP
OSAKA

DsP

Figure 8: System layout and photograph of the pumping
test using 2 cells of the DR beam ducts.
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Figure 9: Pattern of NEG activation sequence when the
NEG elements were damaged.

Figure 10: Discoloration of NEG pump after activation
under high pressure.

Figure 11: Special chamber measuring the pressure at NEG
pumping port.
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Figure 12: Trends of measured pressures during the

NEG activation test at DR arc section.
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