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Abstract

KEKB operation finished on June 30, 2010, and the upgrade of KEKB to SuperKEKB, which will search for "new

physics" beyond the Standard Model, has commenced. The design luminosity of SuperKEKB is 8 X 10*cm™s™

, which

is 40 times higher than that of KEKB. The design strategy for SuperKEKB is based on the Nano-Beam Scheme, where
the vertical beam sizes of the low-energy positron ring (LER) and the high-energy electron ring (HER) are squeezed to
50—-60 nm at the interaction point (IP). The beam currents in both rings will be double those in KEKB. Finalizing the
design of optics and hardware at the interaction region is going on. Dismantling KEKB rings and fabrication of
accelerator components for SuperKEKB including magnets, power supplies, and antechamber-type beam pipes have
already started. This paper describes design improvement and construction status of SuperKEKB.
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KEKB SuperKEKB
LER/HER LER/HER

Energy (GeV) 3.5/8.0 4.0/7.0
Crossing angle (mrad) 0ty 83
Circumference (m) 3016.26 3016.31
By* (mm) 5.9/5.9 0.27/0.30
B.” (mm) 1200/1200 32/25

€, (nm) 18/24 3.2/4.6
g,/e, (%) 0.83/0.62 0.27/0.25
Vertical beam size (um) 0.94/0.94 0.048/0.062
g, 0.129/0.090 | 0.088/0.081
Bunch length (mm) 6-7 6/5
Beam current (A) 1.64/1.19 3.6/2.6
Number of bunches 1584 2500

RF voltage (MV) 8.0/13.0 9.4/15.0
Energy loss /turn (MV) 1.5/3.5 1.87/2.43
Beam power ("2 (MW) 3.0/42 8.3/74
Luminosity (10** cm™s™) 2.11 80
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SuperKEKB construction schedule

Revised on Jun. 28, 2011

FY2010 FY2011 FY2012 FY2013 FY2014
Dismantle KEKB =
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Beam pipes and Baking, TiN coating i
vacuum components Install, system chéck -
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SuperKEKB
_ R&D g x
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Beam transport Fabrication a

Optics and hardware design
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—
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———— ey
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MR buildings construction

Cooling system reinforcement
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Y

DR tunnel construction
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X5 :

5.2 KEKB f#{k

LER 7— 7 W OmMEMAG, MiEERKAL LIV
E— b TEE BRSO - fEIEEE 2010

EJEEM:%T L7z, £, BB X O REEERREO
T4 T —EHMADRELRET Lz, PO

ER I T REAFEA L. BRATEOER AT
W Eo®EyIcEE), %L TW\Wb, HER 7— 27 0
wRA IR EE T, A LE CTHAE IS,

B EARIC DWW I, 9 TS 28 S0 R o iR
PRSI A HLD 4L L T Belle MiHZN T —1T 7 kX
A7, 2011 FFREICIEE 2SR = 150m KR OW Y > 7
DR « FEEEEBB L, 2 E TICRE S OE

@E&E%%ﬁ@ﬁ%%%it(m6)oﬁf\%
EEFHEOEBRAERNS F RN ETOr—7
I EEE, F ME%N~x7v—b@ﬁ£%i@

B fEELED TN D

ARES 7 {ﬂ;<w\fzi<kﬁirﬁnBD5ﬁW)HER
HZeii 6 5% LER HICEEHT 5 7-008E. TiiF
72l 2 B O D4 il ~OBMEE. B LERHS»D D

4@@@%%%&Lfkb\_ﬂ%®¢¥%mnﬁi
FK~2012 FEE T TIT D,

U 2 ZIEAH 4 SRR O FUR R 0D 72 9D 1T E )
NTWMRIY —L R, B ;émm%iéh
Tﬁ%%%Tbkoik\%£'¢¥IU7kbf
WEEZR 3000 m? ICB LS AL—ZAFIED T, BEfE
HENOEICT T AR EEZI T TS,

» >

SuperKEKB &% A 7 ¥ = — /L,

6 : EAMEEIZX

VEHE 2 T2 B AR,

53 HEERoOBA%E - RiE

TTICATT 4 7 AR #@liot? 7 B &
Ny 4 7T =Ez oW, EBRA. BAHER.
E LN TEHEO EEIR IR ORELZED TN D

PR ER OB AR E— A/\47af=;ob\“ﬂ:t
2m2$FuV CHWET D PETH D, T, KAKIL
U RS BRI A D =2 A L ERAERO (A $i5 /S W B e 1 45 D

-8-



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

B A1T-> TV 5,

LER 7— 278D 7 T F = 83—, bk s
U —FE N RV 0 T, 3 2 MERER K OME
MMEMEOAY v FEEBEL, MEELTTVIH
OB ZHEF Lz, B MEF = v X—0 B — o lR%
OFER. WHIZ TIN a—7 4 V7RI NV—T L%
BE L7 7 VLB 7 ME, RO T % i L 7§ 5
XU NERIEOEFERBIREOSH D Z Enbro
7O FE= e BEREEE X = hicky, ¥
7 NAMUA~ DR R O BB S 8 & KZEZR N &
WCEST-DT, TVIHORMAERE LT, 72,
WU 7Dy 47T =7 A EIE R R
DEWOT, gfll 45,

RF ¥ AT Al iﬁuai@ ARES ZERBERR DIEN, 7
FAA Y, BEBRBIUONA R —REEGDTA
T—Ta UHEEREITO, . TUX L E—LL
RF HIEZ OB EZED TR Y, BE, RIELG DT
5Bk 24T > TV B T8

=4 — B LOHIHELRIC OV TIE, turn-by-turn
WEDT-OOEES — MR, 77 F v
N—H @ 509MHz PR s, BT IS 2 T
T BE L R DR TFHET A — Ry 7R
FAh, X Be—Aa7 a7y A NE=F—PEDRK
DETHTH D,

Bk ?65/&/7)/7(.7)%@%ﬁu0
WTIE, T CICEMOBIOERORELHED T
D, —EIEMA S, BIGRIEICE Vo T,
E— 2R SR ETESROTDT T F =
N—RIZE L, BAE, CSR FHC s & o< W
%@W@MkﬁW%@wTwé N 221X ARES

2R D AR ZER/ER e = R L= v v V' VG
el A s T 1,

Damping Ring I.1 GeV

pae®

Sector 2 Sector 3

T Sector |

Positron Target

M7 :BEFF T TEBIOARGRNED
Aﬁ%%m

54 JERRBEE T

gZoer sV RO Frxv (JAE 135m DY
V7B IOASEE OB 5 L OVER & B
BAETRICERT D, T TITHRHEZ&K A, 2011~12
R RV E, 2012~13 FEEICRRBAER TS
FELI-oTWVD,

Fm. AA LU T OBEBAOEME X O IR

RO 728 BIFA & B 2 4 4 BUER T 5,
BERR 7 HIEL A O Kl 72 ki 2 & I i HlEk i B8 L O
HBEORE %2 2011 FFEI2ITV, 2012~13 FREICEE
HTHTETH D,

55 EHOWE

2011 /£ 3 H 11 A DOFES T KEKB JI#EAZ 1T 7=
WEIZOWNWT, IR~ %, HBEEZZ Tk
ITEFEBNICEREI N TSI A barB X
W Dm A, ®EESCE =2 —FOfI
bV%w#%%MLfﬁﬂﬁmtwmim%%¢®
vy T T wa%%mﬁ HETHDH, MO
howT%Lﬁi% iéwihﬁ®E%ﬁ%ﬁ

IZBHTWD N, AR ERIIT S R, KE DR
%%@%k\i@ﬁ%ﬁﬁﬁﬁﬁgfhé

KEKB b > /LT 40 HFFLL_E & 5 855 501 ik
K4 mm BEOTNUNELE, U ITNICEEHRE
SNTVWAHEELREZHME L LT, EADT 7
AV A P ERYVETRERD DU, £, &
N RV DORHFOES, BESCKROBHERENE D
HATCRAE LT,

6. SEDREEL

ERICLD, BRAT Y 2— L ~DEEIZHNT

RRZ, FEROMEZE 7Y T R d
I%%I 27 AU EOBENERERS 4L, L
HHF S CE ZBBR A SN TRV ETh D,
Z e < IR K OB Ok, a1 >
A M =B LN B - EA~OEELLETH D,
7. BIROAAL L) T DT T4 X MTEDb
LEEEOHERKL PHEIND, —FH., BEE%ZT7=
FEHEBICOWTIERMWRERZLEZELET 200, ¥
B U CIRARMBEN TR TR E BEbid,

2014 RO B — NEEBMAZ B LT, BiE,
%%@%%%&@%W%%ﬁﬁufﬁwfmé (i)
ZEEIR ORI O e e £ B S Iz R R I HL
DT & & BT, REOKIORE, 3BE., L BT
WAL WA a— OB THED TN Z LT
b, £, V7, AHER, Belle 1 2807 —
LAalyva=rIZOREHTFT Y FIZHONTH,
B 7 N— 7 Oiia s Bl Thnt 2D T\ 5,

SE X

[1] P.Raimondi, 2nd SuperB Workshop, Frascati, Italy (2006).

[2] H. Koiso, Proc. of the 7th Annual Meeting of Particle
Accelerator Society of Japan, Himeji, 2010.

[3] T.Higo, MOLHO2, this conference.

[4] Y. Ohnishi et al., TUPS020, this conference.

[5] M. Iwasaki et al., TUPS017, this conference.

[6] Y.Suetsugu et al., Proc. IPAC'10, p. 2021, (2010).

[7] T.Kobayashi et al., MOPS112, this conference.

[8] J.Odagiri et al., WEMH10, this conference.

[9] J.Flanagan et al., WELHO8, this conference.

[10]M. Kikuchi et al., Proc. IPAC'10, p. 1641, (2010).

[11]T. Abe et al., TUPS131, this conference.

[12]M. Masuzawa et al., TUMHO1, this conference.

-9._





