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Abstract

The construction of the SuperKEKB has been ongoing since 2010. Almost all of the vacuum components, such as beam
pipes, bellows chambers and pumps, of the main ring had been delivered. The special beam pipes, for beam injections,
beam aborts and beam size monitors etc., were fabricated last year. Two horizontal beam collimators are in production.
The assembling, the pre-baking and the TiN coating of beam pipes are steadily in progress. Approximately 85 % of the
beam pipes have been already installed into the tunnel. The bellows chambers are connected to the beam pipes, and then
the section between gate valves are roughly pumped out for leak tests. The welding lines in several aluminum beam pipes
cracked at the beginning stage of the connection, and those beam pipes were welded again. In parallel to the installation
of remained components, the in-situ baking of ion pumps and the activation of NEG pumps in the tunnel will start soon.

1. FL®HIC

2010 FEN S EEFEH D SuperKEKB 1%, 7 GeV &1
Y > 7'(High Energy Ring, HER) & 4 GeV BV > 7
(Low Energy Ring, LER)75) 573 Z)H £49 3 km OF
W @ e g cH oM, BV vT 4 —
mww”ﬁmﬁkmmB@L&m@ﬁmﬁf%é
OBV ) v T 4 — %5570, KEJHER
L LER, ZNZHL, 2.6 A & 3.6 A& EHET 5 LIAINE
12, BE—AZI v X U RAFKRSMAESL, BEFRE—
LA X TR 60 nm £ TR D,

SuperKEKB U o 7 DHEZEL A7 A%, LER & H
ka@K&ﬁémémo&L®%$hﬂi\ﬁi
YA UARAE—LEED - MR A0l E— A4
yH%ﬁVX%mié:k\wawﬁ%%T
MWEmElToZ &, £, KEREL ﬁfé‘
5 &, ThHd, LER TiE, 7— 7*[572631‘9 TD
93 YeSFTRlICuE =5, —J HER Tl KB
%ﬁK%B@%%ﬁﬂ%f\%ﬁ@WﬁUV7®%
13 % Th b, BRITRMERIZESONTED 3‘5)
T DT — 7%#}%&%\®%/Zwm (ESS
TLTWS ouTxﬁgn/T%Z/%®EWhﬁ
RNV SORERDL, BZEND BRI &%
iz, FV U THEV AT AOBRERET S,

2. BEZEaAVR—FT FOEFIKRR
LH{@%ﬁmf AA47%1 B—AA L E—
AEEWMTE, ETEDROGEMTED, 77

F = N—fF & 0)/\4’ T AR L T o,

LER 7 — 7 B ClE, E— A5 FOLE(E— LT ¥
YHRINNBE IO mm, T T T = N R E DA
Mg 220 mm, 7T F = NN—EDOFHE 14 mm THh
%, HARM MG E Figure 1 BIRd, 7T—27 80

# yusuke.suetsugu@kek.jp

B — ANA TN, TV 5 4&(A6063-TO)TH D,
E— AN PO 7737 I e4eH
mMWT%nT MO Bz LT\ BB 7272 Ut
Ze i O B — A EiiE, BERDO Ny I T Ty
/%ﬁﬁwtwﬁ&f%@wmif@é LER 7 —
O — L8, FiE, RIS, TIRE T ER
PRI A 72 ONEIZE S 200 nm @O TiN JE2S o —
TArTEND, EHIT, WERANDE— LN
A4 7D ETFIC i7w~7%L%ﬁtﬁ L5 E
FEMHIZ K> TWDHE, LER OFHE— L AT
FEHITH 1010 A TH 5,

HER [ ECEZE sl O i 2 daE & e b, #r
DO E — LR TN —XF = A \A—DFFRIT

Antechamber section

NEG pump

Beam pipe for SuperKEKB
(Cut model)

Figure 1: Typical structures of a beam pipe (up) and a
bellows chamber for LER arc section (down).
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Figure 2: Vacuum chamber for a beam size monitor
using the synchrotron radiation from a bending
magnet. The mirror is located in an antechamber.
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Inside view

Figure 3: A test model of horizontal-type beam
collimator. Two collimator heads are both inside and
outside of the ring and are driven by remote control.
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Figure 4: Copper beam pipes installed into wiggler
magnets.

Figure 6: Connection of bellows chamber between
beam pipes.

Figure 5: Aluminum-alloy beam pipe installed into the
quadrupole and sextupole magnets in arc section.
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Figure 7: Installed HER and LER beam pipes in arc
section.
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Figure 8: Installation status of (a) LER and (b) HER
(July, 2013).

THNEGIHFM LN TE D L ICERER e —4 %
MATE DLy WERELED TWD, U THNDES,
HEBNREXSE RN HES - H#E x5 X5 ic/—

Ko y7 NljE»LEfFEED CTND, VT T—
HAZOWTIZEIZS D EF IR T LTRBY ., EBHL
T108PaEDEZEL 72> TN D, 20144FEHENL T —
TEDO—ERN B EZEDNH FIF ZERED T\ 5,

BEZEREPRORE L WIT L T, B — L3, TOHH
KEEEEDEA TS, FEAMIZ KEKB Okl %
AT D2, BT —0# KO- HEbE
DOWERBMLIEL 720 | AOFHBHENER S
oo VA7 7 —EHOBARMMPRELIRDZENG,
T4 7T TIEA~Ny X —E AW mAEIE E 7o T
B, KEOHBEEBNTNS, 7T — 7 TliiA
FIZAONPBHOETC-EEXTREIND, £,
7— NNV T BRENH O FEHEZE KBS O T b BUELT
b Tna,

Figure 8 /X, LER 3 X OV HER @ 2014 4 7 A (e
DR FRAVNREIRNTH D, 7 — 7 ORI N
REHFRHLTHDZENDND, EZEEERAT O ERR
B, AP a~T 4 7 4 —HIELC)X ., B X

PASJ2014-SUP113

OASHE, &= L7 R— MEOBRBEIZSFEE L TE
LT3,

3. FILZSBE—L/INM TTORERE

2013 AR, P RANICHE LT — 277 v
I — 2N T O e — R EE A B L7z
L, RSB AHE— A4 7 3 RIZBWT,
B — AL E = 2 —(BPM) 7 11 v 7 35 D EEE CE
AU U7z (Figure 9), 26D E—L3A 7%, b
VXV HRBERION—F 0 ZB L TIN a—F 4
TVEEZE CIIRTEIZ 2 o T2 BIAVIEZEX O HE
KREBBE LEEZIZHEEL, 3 AL LRUEBNIZH
LYEEERT, oo, REITA U, RERAER
5, b RAVNTOEETIR EORER L O
HOREOBLS N SREEIT- T2,

TEETFIRIZOW T, BINFEAER, ©—AR1 7
SICEHE LR e — X F = N —E RIS EE
B PICHERE O T-Z Enbholz, "o —XF =
YN—OEREIIA 20kg THY, TOEF—RAL IR
[ & A7 BPM 7 B 7 O VEEETIZ N - 72 7 6E
PEAEVY, Figure 10 1%, RED E— L4 T OET
IV Ffifi o o BB T [ BN EAT RS & R0, Figure
10(b)iZ. KEHTTE—L/34 THHBPM 7 12 7 )
BIEVMANC AN — XF = o N—DE I EMATHE.
OIFZ DR F OLGADOFERTH D, HERF TIEK
SIERMbDY 7o TFF o N—(ZDi2b E— LA
RA T ETFEB DS, R EAREEERR (X TR
EYDOBEERT D Z Lo T, Figure 11 ITIEHER
DIEI (& Z T 56 O, WHETIZIND 5 e KIS T
(FHYSIETINERLTWD, 7272 L, WO IG
FNTEE L TRV, A6063 DIREEERDOTREIL 100
~150 N F&JE L5 2 5115 (A60603-T6 D5 -5E Y 5#
JE 240 N DOF) 40%FLE), L7=28-> T, HERATO KK
JEIRRE T, B ORE LR IAIR S+ &
S 1 mm BETHREOBNEHTH D, LiL,
PERH TIIRREN MDD & IEHEEROIE A A 2 mm
BELLTORA, FEEET OIS I3 150 N A2 2
Do DFV | BERRFICIXIEEET O 08 B X LR 72 fE
Wb Z ENbhoTn, TN DOMENTREFRIX, 7
L— N2 L5890 EIFEEROMSIEERITHAEL
T TRHER BN OMEATRER & P JE L2,

— 05 EEEERIC OV T, Bl E sy 2 Ik LT

Figure 9: Cracking at the welding line near BPM block
of aluminum beam pipe.
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Figure 10: (a) A model for structural analysis and the
vertical displacements with a bellows chamber at an
end (b) in atmosphere and (¢) in evacuation (with
atmospheric pressure). Red arrows indicate the
location of welding line in question.
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Figure 11: Dependence of equivalent stress at the
welding line on the thickness of welding (f) with
bellows at an end of beam pipe in atmosphere and in
evacuation.
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