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uc[\eV] = 2.22 X 10°E>[GeV]/p[m] P, =1.1 MW

o USIBRTHIETENS/(D— o

Acceleration

P,[W] = 88.5 x 103E*[GeV]I[A]/p[m]

KHE TRONTETAEO IR F—Z IR THIETS.
BAEOIRIF—FERONEFRD. AEIFTIILICE-LADIZVIVR(F
F<BOTUK (A TEEFNT D)

Synchrotron
Radiatio n,




g5 122 (Electron Cloud)

IS E — LA TOREE(CHT O BRCREAE I 2B FEEFIL) . SLEFHIE- L/ OFOIESEISZ THIE
SNTHBEE-L/\ATREECERUBRICELE T DB F(ZIREFRU) (C Lo THREHEN .

BT E(CIOTC E(PFEFE-LDPARRELRD

BINVFAREM BENFARTEMN
(Head—tail instability)
. " . Bunch . " o .. '. Burieh %%Etﬁ_h@:l:;ﬂ:\%
—o o D O O - —-::- — e — e - » WHFANENHS,
' EIectronCloud

’ a;ctron Cloud ' + AR 7o5F1I) R‘—\
AEE : TINI—FT1>7%

i e N Tal '. 9893 © YL A KBS
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AL EIR

E—-LZFEESEED. &R THEEULBVLSCUNRS 3D BRALZNICERZHIGI BRI HD.
BGAOHISENIEONE, FEEFUE PR —FEEZRREDE — LAIN\GA—INEDDIH. SVEEENKDSND.

AEEHE ME_BBIE

| %%

i —

24 10 ~ 100kW

U2 2RETES,
U1 BHD.
U OIXINF-%RDD,

GEE 4 (R,
NCHEERIET S,

B OEANERS.,
IR E-LAORRBREZH TS,




E—LEZAH—

E-LATHROE - L ZEE, BTR3IEETERL.
E— ARSI TN IEUES PRI ZRIE T DLICLOT E-LADIEPYA X EREZAET S,

/1L

E—Aiﬁﬁth:E:g _ Fﬁm?:g— CT (Current Transformer)

a=11" DCCT (DC Current Transformer)
BB V2 I Vi Vl—/\/\/\f

g-, J154 b >

JOFTEDER (B

faig) ZE25-9%.

[ |
V3 - ‘ ; 1
V, |
V3 Vi _/\/\/\, ' &
| !
-EBRMEREZEFIA. B, BAREOIERE KT
URAEIIETZIRE T DL TREEZRDD, 3 o3 i

NoFBE—LI1—RINYISRT A

A\ S\ ¥ - o T ISeR=] >
E-AY/XEZS- Peecer S Lirme.
Beam pipe 5 — Kicker :
— —N

P — | TR
= | <7 A
HEORENERIE (X- \ (2! ﬂ k)
ray) ZEWOHL. 29— ' /
FTHIET S, 25— Ne— |
DASTEOREEITS, ~ 7 fF b e
Phase space




PIAXTN (ABRitEas DY IEE

7314 X MAlignment)

- BER DR ERE (IIER(CER THD. BIEICLDIERMNEES
ZRBELGREITDEHIC, E-LZBU TZDERZHRID
(BBA : Beam Based Alignment ) &

D TARRICGRESNICAISRERZRESE T BELRD
JEIEREAEER T D, TORRRICEDE T, ERALINIEZEFE
HLVE-LEZH-DFEZITI.

T IA A MOFERE(LBMEC U UREERZ T 1mmBAT

(Cat eye) g . Rl
ey / \ o N éDCtD(L'ijtb\éo

Y- ovh—-ELVSEBEINTAIEESEEZE(CAVSN. 5
IRMIERETEHL —TF-2HUEPERBELZANS (B3RS
N2EEBEICIKTFIS) .

- REROBER T (. TOMMEY T OEBRIGH PO ERRS
EN'ZV. BHICEDEZREL THE, 73X NIRREET
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IR 2 il ]

KR DHERRZIRVE . BEtR T2 EN DB IDERR TlE. ZNBICARNENBESILI TEG =ICDIFD,
SuperKEKBTIXEPICS(Experimental Physics and Industrial Control System)Zz#2HU. AL TL\3,

_ Hll-BEHAGUL SuperKEKB§lI =

Operator Operator
Interface (OPI) Interface (OPI)

Archive
System

Input Output
Controller (10C) | | Controller (10C) | | Controller (10C) | | Controller (10C)

Input Qutput Input Output Input Output

BRARRE

~N
[Equipment] [Equipment] [Equipment]
(Ewiomend
i == '! | i
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TOMLDERAZ P E X

« E-L>Zal—-33>
EIROILEBFPOE — AOIRDEE W FERATI(CEARIFBVDT, EFINETEPRIF v I REDETE#ES 21
L—2ash&EEERD.

.22 (AL M) S25L4
DEBRFBEHRFEERE THICH. BEHREZEDOIHDERETEY. X -HEE(CE-LZIETIRHOE-LT
M= AT LHKBHEN D,

« E-AOREZA—-
E-LEZA-O—FET, NEBFHOECTE-LNOALEHZETAIT D, OAUZE— AlICL o THEBEN AT BT
. BFAPEIFENMNEERD,

- AIE (MOFZ-HBASDZEAL)
1 J& 3 km®DSuperKEKB > RIJLAIC, 0.1TmmODFEE TEEAEERESN TS, ENHOMERP. M RILOIET
S0RFELEEEITO TV,

o mEIK, ZEE
N RIADERARE—L\(T, it FOEFRRCHIZBERDLVREZREN T 2LHDBEIKIE. 2 RE

EBICRERBELZITODCEERER CHd. FT, ZHRNES THNE, N RIVAIIEEITDIEEH DD,
BEDREORHICRDT CER TR (REAHF TRV, HEs0FH R LK) .

W'th'C N RIIADRED EFULIECED. [P DOMEENME T #&5R, I\/J?\JI/W(C""%éﬂR'fﬂﬁl'uj(D
BEENINEHREL. IFFIEES. BEZEV-IHFRELEL. LWStEHON,
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SuperKEKBDNY 2 /)\5A—4

Energy (GeV) LER/HER
Crossing angle (mrad)
B*, (mm)

g, (nm)
oy (pm)

&

o, (mm)

1 (A)
Number of bunches
Luminosity
(1034 cm2s1)

FHEETOE—LPAX (o))

KEKB Design

3.5/8.0
22
10/10
18/18
1.9
0.052
4
2.6/1.1
5000

1

KEKB Achieved
with crab

3.5/8.0
0 (crab)
5.9/5.9
18/24
0.94
0.129/0.090
~6
1.64/1.19
1584

2.11

o I
L = Y+ <1+_3;>€yii
Gx

2er,

SuperKEKB Design

4.0/7.0

3.2/4.6
0.062

83 /
0.27/0.30

By:

2022ab

0.8/0.8
ERLELRS.

x1/20

2022ab
1.46/1.14

0.088/0.081 -
EEK‘BJ:D’}‘@L\EEEE
6/5 / it Co
X2

3.6/2.6
2500

80'\

EABPRETHIKRDCE TEMSED . X NOFEB LU FEROBINZITD,

x40

2022ab (peak)

4.65 (x2.3)
YIRS BAIAT. 34T,




EAR—SRIR (B) ORI
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BRRBION-FBIRE  pls) =p"+ B " e
m |
E—AERBIETEISAER 0, BERETRITESE, R 1l
FHEEOMAITE—LNSNG EEOLSC) . £ |
10}
Hourglass¥hREMINS T\E £
N o
: mEA g |
PR (IP) 3]_] 6
R-JEBEETHBEOL-LAYAZ g, LMTFLELTE. F .
[Hourglass¥hSRDIEHCIERDBIZFEATRITHIE-LY R |
AZXDRERD, WZ)STAJIBZR *};{4 2
FEAzE. BRAEEE. /5TE%E, (ThOEas. ENEEEEEIEE

E—-LADERZREIFEEFTTUMRNRRL,

\OFRE 0, ZIECTENEREFICR ZHRNCENDD NIREE
(Vy) DERFRE. E—LH £429ZHOM (Higher Order Mode) (C&
PEZEFZI\DEE ., TNHEIE - ARNTEENHDIIHELL,




P Raimondih"FE
SuperKEKBTHISH TERAENS A

*

ﬂ>%=d

=

Half crossing angle : @

R I BHTEW (0, ~ 6mm. o*, ~ 10um. o*, ~ 60nm) /\>FEL%Z
KERZEER (20 = 83mrad ~ 5E) TEZESES.

-

E—ADERDEFHIEVDT, E—AZIEREICHIGRRENTES,
(RO TORLVGEIE( LS TRIER TN THEHRLY)
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B2 p; DEESH
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i PEP . T
-1_SPEAR _ _ _
107k . ‘o LEP BEPC VEPP-2000 E
- PETRA e . ;i
_ ' TRISTAN ]
- : CESR-C -
X PEP-II, , N 2019ab  2019c 2020ab  2020c 2021ab
"E" 102~ CESR - BEPC-II — - 100
=, ; | DAFNE - & o | '
T * KK BRE VT e
i = CEPC FCC-ee ]| a o '
- e o i@y M
10_3_ SuperKEKB i _ = 200 . | ; . | . l
s (2018-2021) o - = e
C ~ 2 A 2 :
: e R el
R final design A 41 71 100 1A 41 7L 101 14 a1 7
i . 2019 . 2020 .
10-4 IR M | I I R R | I L1 1 9 I I R B | I L4 i 1 I IR S B | I IR I B | By 3_)2mm By 1_)O8mm By 1mm
1970 1980 1990 2000 2010 2020 2030 2040

Year
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i UNRIBIEERA (QCS) @fZEm

QCS-L Cryostat QCS-R Cryostat

A T BRBHRICNDTIZERF U
. =EINRABGEER AR

ESR1 Solenoid
-~ QcaLy ESL solenoid Gioane —
4 corrpctors —_—
4 correctors .
N , b4 =aQC1Lp Leadfidid (a1,b1,02,03) b3 correc tor (The flnal fOCUS magnet System : QCS)
4 correctors
B . ijy —

(b3,bRb5b6)
e . HEVYLIMR 48

IP

L
e ——————— L = % — totitazos-—— -
?correctors 4 corractors %ﬂi B " Uﬁ_ * IE*-'-]— EXXE 8 -
(a1,61,02,b4) (01.b1,02.b4) dl acirb L4 %%E*ﬁIE EE,EXXE . 3 5@
cancel cp 5 corfc \ . PO
e G 2 e - IRNESSMIEIA) : 88
QC2RP \
HEﬁ — 4 correctors T

(01,b1,02,03) \ ILER

Helium Vessel Mag. QC1P QC1E QC2P QC2E
!;\T%Ogﬁwmqm I ‘c”%ﬂgqh ?Tyg.énwmmma“ Gd 76.37 9157 3197 36.39 [T/m]

S | —— e, Id 18 20 10 1.25 [kA]

S = Rc 250 330 538 593 [mm]

Lem 3336 373.1 4099 537.0 [mm]

/ F”” T wﬂwﬁj e Yoke None Perm. Perm. Iron 4




N

Main Quads 2000A, 15V 8
Correctors +70A, £10V

ESL 410A, 30V 1
TEREZE ~ TERKS ~ TERER ESRT 455A, 45V 1
ESR2 & 3 155A,15V 1

EERRLCOBHARERE, Bigo—Ee®d [T T AN M !
t&)(c_\ mmﬁﬁr‘ b\?&)bnéo ' | -

| — OQCIRP:IHOM

=5 ’(‘J%Uﬁﬂﬂff}i’ilﬁmﬁ(;)\nént\ 5’+EL(Z}E'1"")0) e
BBV TEETOTUS.

. === [CZLP: IMON

o — OC2RP: IMOW

QCLLE: IMOM

1 — QCLRE: IMOM

QC2LE: IMOM

(QCZRE; IMOM

. P PR (PR P A
1870 ghgn gh 12h 18h ghgn g 12h ‘!%Iah
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ixE) (MBE. 514 AXFYN)

Belle IMRHZFH'O—)LA> I BHIIC, QCSZURDIIFA A
Ay hEBREDIRENRIEZ T O,
ZNZIBEOIIREL> Y -2V =8li(x, v, 273E0
AEZLTVS,

1E-11 T X3 22-Hz s
1E-12 —Orw Perperd |
1613 e il yi18 Hz G e
“~ 1E-14 \% Fey | —— Floor: Perperd|
— Floor: Beam
Ng 1E-15 w i Floar: Vertical ===
E 1E18 Sonmalll 7. Bl
= 3
0 1E-17 Il
0a] =8
a 1E-18
1E-19
1E-20
1E-21
1E-22
1E-23

—_ OE X 80 nnm — Oy P‘Ierpend

5 y:50nm el

..-!i. 187 e Floor Perpend

3 &ﬂ Floor Beam

E — Floor. Wertical

E 1E-8

- B T C A SRR

) &Q o*, ~ 10 pm, o*, ~ 60 nm
1E_100,1 1 10 100

Frequency(Hz)



#1232 74— R\l (iBump)|

KEKBISEA TN TWREZEREE S REUETM—RI\WISATA

BPMOESZHLIC, AT PV TBHARIRIEL. BRI\ TEIEZ DB,
85 (MVertical Steeringé4EaMHorizontal SteeringZ & ZE 2T DHERICERE T Do

iBump FB Target: Vertical Offset

JOTHEEBNUC NI STHE 2 - 7 o

RERBDIINGRAEET D, i “*:* ==ee— )

IR1E1kHZ T J4 — RI\wIHlElZ1T7oT 23 = N _; -

= === K - i}
e e — = B - o
B o i B e

7 22008
-—-0.715 Bigof
| Emof

mm(blue)
)
-J
o

Ver. can-kick(target)

:‘ B “'moéffk B I—\:B‘I\*-a
-@.72: T **_'@.72 52t Jo.012
0. 7251 10725 et FoeEt o= oy
- [ESRRSPRRRRE SOVSSPNRI RPPOROPROU: [SUUPPIAS USRS SRS S | | B = 201 . g .
; : ; ; 1 SieE : e - E . ZVFI1LE
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MG_LIA:X:MAG

&z2J1— R)\yJHliEl (Dithering)

PEP-IITRIEDHHERRKELRPIET 1 — RINYISATA

E—LZDEEESLT(Dithering))LZ )3 T1Z2ZEFEH, ‘E@ﬂ*ﬁ’ixﬁﬂmﬁ'&_tf
W) T1E=D%KDHB, .

«——> LER beam dithered around center

A

Luminosity L .
S LER beam dithered around

off-center

>
Orbital offset x between LER and HER

Input ZDLM (+150->-150 micron @IP)
P ® MG_LIAXMAG =
® MG _LIAX:PHA i |
00025 [ . | o oo a8
., | f f
0.002 | f-@ s 140 = :
0.0015 [ s | | o0 B = — & s
o001 & : ;+g o B ZDS4LP ZDS3LP ZDS3RP ZDS4RP
nE co ] H H A W H
0.0005 [ E | | . ] -80 1 1 T 1 1
e s o0 o o & o t | |
0 i i i i i -120
-1.156 -1.1 -1.05 -1 -0.95 -0.9 -0.85 47

X (mm) @QCILE



Fast Luminosity Monitors

LumiBelle2 ZDLM (Zero Degree Luminosity Monitor)

«single crystal CVD diamond sensors *Cherenkov and scintillator detectors
3 *15 x 15 x 64 mm?3 LGSO non-organic scintillator and
*4 x4 x0.5/0.14 mm

o ES-crystal (quartz)
*Fast charge/current amplifiers Photomultipliers

*Digital electronics and processing ~ *Analog & digital processing

Case outer size: . ;
25x25x121 N "
T T

/Cherenkov 7Scintillator,

—3

SuperKEKB workshop, SuperKEKB: Challenges for the High Luminosity Frontier, 30-31 Jan. 2020
Fast Luminosity monitor, P. Bambade
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Crab Waist Scheme

NBEHIOZRAWNCT, B NRINIESIGEIZ/ > FROKFI5E
TI59 5%,
SuperKEKB T (&3 A hE D7\ BB AZ AV TITo .

Beam blowup due to Beam-Bam effect

Y. Ohnishi

3y =1 mm and 0.8 mm

o*=019um —— 8 :—‘ - ! ! Ba/By =60 mm/O!S mm ! : =
— ; B 4 collision tuning E
0,*=0.22pm —— h‘< 7= k 3 with physics run -
=3 ke “ ] still under tuning 3
0¥ =026 UM — 3 6 ' / -
w f 2 ]
6*=031pum —— N 5 mzm —
E - % ® Gy o b 0 ]
o 4fL® 2019c No Crab Waist W gne T, =
— “tle 2020a CW(LER/HER) 40/0 % : - B:/B; =80 mm(LER), ]
- 32 ® 2020a CW(LER/HER) 60/0 % 60 mm(HER)/1 mm ]
‘@ “F[* 2026b CW(LER/HER) 60/0 % (V-angle) bk 3
~ [le 2020b CW(LER/HER) 60/40 % cd"":am:f“ins
» 2fF7e 2020b CW(LER/HER) 60/40 % (HER H-angle) KT mprovameet -
o [|e 2020b CW(LER/HER) 80/40 % (High Eemittance)
_l'n 1:—-4 2020b CW(LER/HER) 80/40-% -(LER-chrom.-XY) —
[« 2020b By = 0.8 mm
e e e e e et | L.
0 0.1 0.2 0.3 0.4 0.5

I, I,. [MA?]

Oct. 2019 - July 2020

KEKBTiToe5J@ZE (E—AZETARICTUTIEITRIET.
HEEFAELAIF - TRET DN, E—- AR EESBMICIEmEZE

SEBTE) LIFERD,

Y. Ohnishi

Crab Waist Scheme (CW)

By = 80 mm top view
By =1 mm Waist shift (100 %)
s ¥
LER As = —

tan 2¢,.

outer
sextupole

magnets for CW

Vertical
Defocus

_____________

Vertical
Focus

The LER waist (the minimum beam size) can be shifted
proportional to the horizontal orbit offset at the IP

and aligned on the HER beam line.
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September 12, 2022

H. Tkeda

_ H. Nakayama
1turn = 10 ps M. Tobiyama

Beam loss occurs within 2 turns. 2 trains, 2 abort gaps

Q== Sudden Beam Loss (3) 1

No oscillation and no beam size change before loss.

“[BCM !
oo AR

“BCM loss

1turn  1turn

2021 ab 2022 ab s
0s

Loss of bunch current

./BCM loss x5

Loss of bunch current
(magnified)

o
33 310 317 324 I3 47 414 421 428

keep Matsuoka limit

test to increase
bunch current.

We introduced Matsuoka Limit Z,, < 0.7 mA

DD OFEREEBZDE. ARICE-LAORNEUBIRFNRIELBOTUS,
INHFEAETDE. JUX—H—DIEIE, Belle I #RHEROMEIR, QCSOII>F fi/d=y i)
RE. NEREE B AZIRUNMIBRVRILCHES. et Timbrnlos e s sk e

in the most of operation time

"BRDIINZISTAEERT BICHIEDFAERURINELTRVREETHS. No QS auerch nd climator domoge

In order to avoid sudden beam loss which causes QCS quench
and collimator damages, we set the upper limit of 0.65 mA/bunch in LER.

{ZOADOFME, AT—I23vT (FPWS2022) TBelle-GDF5 7 HAFERENTVET,

Study of “Sudden beam Loss” of SuperKEKB baed on fast loss monitor system for Belle Il, Yuxin Liu et al.,

Beam loss at SuperKEKB: an analysis with the new loss monitor system for the Belle Il experiment, Michele Aversano et al., 7X&
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Movable collimator to reduce beam background >

Y. Suetsugu

Damage due to beam loss Vertical collimator: DO2V1 (LER)

tantalum (Ta) head with 10 mm long tip
F S Gy

y 1 *-TI.-".' : _—
1 «-"'“ | l.’ ‘ ¥
=" sy

Horizontal collimator:
DO6H3 (LER)
tungsten (W)

June 8§, 2021

Stored beams hit the collimator head
due to misfire of injection kicker.




FE& (SuperKEKBOIRIRECNHS)

ik = t Zil = .2 o September 12, 2022
SuperKEKB Phase 3 e '
Crab Waist
[ g1 fE=08 mm <
& 1000 AT a2 mm e 1145 mA
£ : ' =
< so00f
E E
0 T
1500
& I 1460 mA
ﬁ L
= 1000 :— .
= I
E 500m I‘ on behalf of the SuperKEKB commissioning group
x | [ ‘ KEK BB1SE 22022 &
55 Nextef DOBV1 HER 4 65 1034 | SR EE = D
— 4 (Linac) et BxB FB .65 X cm-2s - —
I 3F fire collimator noise (4.71 x 1034 cm-2s1) = 50 E— SuperkEK®
X 2 40 | IR il
X E2F x EHRTHOLE
= & N 30
\ J il
ot T T § 20 | manzsr78
[
—~ 400} — delivered / 491 fb1 & 10
= I o
£ recorded Ol KEKB > < SuperKEKB —> 5
: x10° ;
g o 2x10* Q
Thel EACT 3018 - al 2019 ab 2019 ¢ ab 2020 ¢ 2021 ab 2021 ¢ 2022 ab §
e last ee 1 T T T T T T T T T T 2
was before Phase 3 05/01 09/01 01/01 05/01 09/01 01/01  05/01 09/01 01/01 05/01 1999 2001 2003 2005 2007iﬁ 2009 2011° 2019 2021 m
4013 2120 L 2022 4 1. KEKB hD:E8835 KU SuperKEKB IEER DERA DIV /T4 L EEE S (1999 F£ 4 B~2022 £ 58),

20195 N 5Phase3(cFBITU. Y2 AAT1Z4TLVENS. Physics RunZ{ToT L3, 2022ablﬁ,mtKEKBJJDL%%G)ZF‘LXLG)I:"—’J}LED
TAREL TS, Flz. BADHEEBNHIOOEDIZ) > {%KEKBH%&:JZIZ%EL'CJ#ZD& BIE0OHEEN T2EEVEDENESNTH.
FEZERARDBOVNEERICRN TV, BEZEAEDDOE —LAZSS(TRD, SEb I 2L TERZIMEZRCN T EEE RS,




IREDYSINTA=H—

Ring
Emittance
Beam Current
Number of bunches
Bunch current
Horizontal size o,*
Vertical cap sigma Z,*
Vertical size oy*
Betatron tunes v, / vy
Bx* / By*
Piwinski angle

Crab waist ratio

Beam-Beam parameter §,

Specific luminosity

Luminosity

Machine Parameters

SuperKEKB : June 8, 2022 SuperKEKB : May 22, 2022 Unit
LER HER LER HER
4.0 4.6 4.0 4.6 nm
1321 1099 744 600 mA
2249 1565
0.587 0.489 0.475 0.383 mA
17.9 16.6 1729 16.6 pm
0.303 0.250 pm*1
0.215 0.177 pm*2
44.525/46.589 | 45.532/43.573 | 44.525/ 46.589 | 45.532/43.574
80/1.0 60/1.0 80/0.8 60/0.8 mm
10.7 12.7 10.7 T2.7
80 40 80 40 %
0.0407 0.0279 0.0309 0.0219
7.21 x 1031 8.74 x 1031 cmZs1/mA2
4.65 x 1034 2.49 x 1034 cm2s'

*1 estimated by luminosity with assuming design bunch length

6 =2 divide *1 by 2

« twice the size of
COVID-19 virus

L
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B4 IR

Beam Background & Beam loss (Aborts) ) Sudden Beam LossOIEfRE
H’z‘%ﬁ@ﬁﬁ%‘“tb]'b(—g—@ﬁ}ﬁ 1= Be”e IM%H:II%E/\O)QX_\/ %wijﬁ%bq,%\?éggtﬁé;__?—c&%o

Collimator Impedance
Beam Background MM IzsHIC. VX =4 —(FFRLIZL
< TMCI (Transverse Mode Coupling Instability)

Short Lifetime
Small dynamic aperture and/or small physical aperture

Physical aperture : ¥)I21%, E—LA/N\ATOOFRRE, IRTZERTE - ANBIA TE 581,
Dynamic aperture : DR, E— AZLZE(ICEIR TS5/ VRITAMBZE R TOEE

Beam-Beam Blowup
E—-LREOEZECHF>TE-LBAIMENMNT D, REFAEF.

Insufficient Understood of Injection Beam
IWADZNKREBUN ? BUEDL RUT ML TOBWD ? TRIVF—DIEADEFESH ?
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» ExocinZ B8 9 MRER(EF 17— DLS2BD,
VEEY-TUFEBN, HREEERE T EHIBABLERL,

(1L

 [FPEEEDZEIN—EFETEHDN TRSTIDFELELEEDUNI)—EE
BERD,
VIRRLBVIE TEE — AIHES RSN, E—LATR— MOREERLE.
VFEILBWERICEOTE- AR RTEER B EDHSD. REDITIHLZOIERZL TLN,

- FIE-LBEEAAREERRAL. '-H'??*H_/J\O)ﬁ & peak LuminosityZBE#TLTLK
SuperKEKB(L_EBL\_C\ FBDHEERIZR,
VERIE-SEZ2E-VZ17)- JUI\DIEB D TES.

* SuperKEKBN'TERk I 2DIES vy M FBEE,
vy ML T BEEF TR RIS,



-Appendix
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fREEMiG (Dipole Magnet)

- [RRAIEHA
—RAFDORIZTZEZD,
—IRIILF—DELHRIF

(TREYT B,




MUtiREEREa (Quadrupole Magnet)

- MUIBERA
— b N -EIEE
AR T LU
Hh(ESBN 5725,

EE (N RR2eZEAIED
BTUERT 3,

*Focus, Defocus.,
A 0ZFRELUT, QFO1, QDO1L
Ve ST FFBTENZ L,
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Ring

Emittance

Beam Current
Number of bunches
Bunch current

Lifetime

Horizontal size ox*
Vertical cap sigma 2,*
Vertical size oy*

Betatron tunes vx / vy

Bx* / By*

Piwinski angle
Crab Waist Ratio

Beam-Beam parameter &

Specific luminosity

Luminosity

2020b : June 21, 2020 2021b : June 22, 2021 Unit
LER HER LER HER
4.0 4.6 4.0 4.6 nm
712 607 790 687 mA
978 1174
0.728 0.621 0.673 0.585 mA
760 1270 540 1320 sec
17.9 16.6 17.9 16.6 Km
0.403 0.324 pum*?!
0.285 0.229 pum*2
45.523 /43.581 | 44.531/41.577 | 44.524/46.596 | 45.532 /43.581
80/1.0 60/1.0 80/1.0 60/1.0 mm
10.7 12.7 10.7 12.7
80 40 80 40 %
0.039 0.026 0.046 0.030
5.43 x 1031 6.76 x 1031 cm2s1/mA?
2.40 x 1034 3.12 x 1034 cm?st

*1) estimated by luminosity with assuming design bunch length

*2) divide *1 by v2
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