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Belle Il At SuperKEKB
A New Generation “Super Flavor Factory”
@ World’s Highest-Luminosity Electron Positron Collider
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Belle Il At SuperKEKB

* Belle Il plans to collect 50 ab-1 of e+ e- collisions at (or close to) the Y(4S)
resonance:
- a (Super) B-factory (~1.1x10° BB pairs/ab-1)
- a (Super) charm factory (~1.3x10° cc pairs/ab-1)

o, - a (Super) T factory (~0.9 x10° T+ T~ pairs/ab-1).
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Belle Il At SuperKEKB
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exduded area has CL> 085 1

« CKM precision metrology.

- Search for New Physics (NP)

* New CPV phases,
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% - Multiple Higgs, : : :
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|  New FCNC, RH current etc. ”’5 o s
PSS A IR IR BT L
 Sources of LFV beyond SM .

- Dark photon/sector

* Need significantly more datal

« Ultimate goal of Belle II:
50 ab-1data sample
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Belle Il Physics

Observables Expected the. accu-  Expected Facility (2027) . . .
racy exp. uncertainty Ultlmate preCISIOn, 50 ab_1
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Belle Il Talks in FPCP 2019

B Physics

“First look at time dependent CP violation using early Belle Il data” Stefano Lacaprara
“Measurement of the CKM angle gamma with Belle II” Niharika Rout

“B lifetime and BObar BO mixing results from early Belle Il data” Jakub Kandra
“Semileptonic and leptonic B decay results from early Belle 1l data” Markus Prim

“Early physics prospects for radiative and electroweak penguin decays at Belle II” Justin Tan

Quarkonium Physics
“Sensitivity to the X(3872) total width at the Belle Il experiment” Hikari Hirata

“Exotic quarkonium physics prospects at Belle 1I” Jake Bennett

Tau Physics

“Prospects for tau lepton physics at Belle [I” David Rodriguez Perez

Dark Sector

“Dark sector physics with Belle 1I” Chris Hearty

“What we will, what we might, learn from Belle Il and the LHCb upgrade” Emi Kou



)
o
«
o
©)
o
n

|

KEKB to SuperKEKB

Super
KeKB
v, >

Belle Il detector

Positron ring collision point

* New e+ damping ring o

7

P
b v

(commissioned 2018).
* New 3 km e* ring vacuum
chamber (commissioned in 2016).
- New superconducting final focus

(commissioned in 2018)

A

Electron ring

_ | Electron-Positron
L | linear accelerator

Positron damping ring

*gray - reused, color - new



SuperKEKB Luminosity Target
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SuperKEKB Luminosity Projection
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Strategies to Increase Luminosity

“nano beam” scheme is employed

[proposed by P. Raimondi]
SuperKEKB KEKB Reduce beam size to a few 100 atomic layers
e+/e- e+/e-
KEKB
E (GeV) 4.0/7.0 3.5/8.0
CM boost 0.28 0.425
(By) ' '
(62t tp mm)| 027703 )| 5.0/5.
Bx at IP (mm) 32/25 120/120 SuperKEKB
Half crossing Beam at IP will be squeezed by 1/20.
angle (mrad) 41.5 11 = A=t Y
( I(A) 3-6/2-5] 1.6/1.2 |4 Beam currents will be doubled.
L(cm-2s-1) 80x1034 2.1x1034 ] ]
< 40 times higher!

11



)
o
«
o
©)
o
n

|

Belle to Belle Il (Detector Layout)
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Belle I
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CDC:
ACC+TOF
ECL:
KLM: RPC

SVD 4 layers (DSSD)

—

—

2 DEPFET + 4 DSSD

small cell, long lever arm

TOP + ARICH (Better K/t separation)

waveform sampling
Scintillator+SiPM

(Endcap and inner two layer of Barrel for neutron BG)

Max 30 kHz L1 trigger.

Offline computing:
Distributed over the
world via the GRID

12
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Strengths of SuperKEKB and Belle I/

* Very clean sample of quantum correlated B°B°

pairs.
- High effective flavor-tagging efficiency (~37%).
- Belle 2 can also measure Ks and K. .

- Efficient reconstruction of neutrals (119, Ks, Ki, n,
n', p* etc.)

+ Dalitz plot analyses, missing mass analyses
straightforward.

- Systematics quite different than those of LHCb

- If NP is seen by one experiment, it should be
confirmed by the other.

/
i
)

Belle Il covering = 90% of 4nt

Bsig2> TV, T> 4V Vv \ -
Btag—~> D, D& Krnn TN, / :

/N

Belle Il MC

13



Global Schedule

Calendar year 2016 2017 2018 2019

Japan FY JFY2016 JFY2017 JFY2018 JFY2019
Summer shutdown Summer shutdown Power saving Summer shutdown
(power saving) (power saving) after mid July 20[18 (power saving)

/ E(e p——cig Juil. 2018)
5355.: (phase 2 (MR),

|

: Assumes phase 3 operation
R commissioning ' | 9 months/year

|

|

(@)
o
S I S
O MR renovation for phase 2, including : . "‘;" Bi”e'!(”"vm)
m MR startup installation of QCS and Belle Il : LERSSS:T 'VXD installati
| I . I
I

DR installation & startup

Phase 1: SuperKEKB commissioning without final focusing and without Belle 1l detector.
(January - June 2016)

Phase 2: Collision data taking with final focusing. Belle Il with no final vertex detector. (April
- July 2018. Recorded ~500 pb-1)

Phase 3: Collision data taking with full Belle Il detector. STARTED MARCH 2019!
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Belle Il and SuperKEKB Upgrade History

« 2010, Belle and KEKB operation completed
- Started upgrade to Belle Il and SuperKEKB

Sub-detector installation

i a7 Apr 2017

== Belle roll-in |

=3

=S _-*," |
\ Jan. 2019 VXD

15




- 2016, January - June Commissioning:

“Phase I” :
* Only for single beam background studies.

* no final focusing, no collisions, and without Belle II.

- Beam Exorcism for A STable Experiment |l Detector:
- Background commissioning detector (diodes, TPCs, crystals).

 Tune accelerator optics, vacuum scrubbing, beam studies,
validation of Belle || beam background simulations.
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Belle Il and SuperKEKB Upgrade Hlstory

"l‘ b '
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- 2017, Belle Il Detector
rolled-in to the beam line

elle II after roII |n

beams were moved to the core of the
Belle Il detector



Belle Il and SuperKEKB Upgrade History

Belle Il Control room|

- 2018, April - July Commissioning.

* “Phase 2” : Collision data taking with
final focusing. Belle Il with no final VXD.

First e+ e- collisions at SuperKEKB.
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_ April 26, 2018

April 26, 2018

Hadronic event Bhabha event 18



Phase 2: Beam Profile

Ordinary collision KEKB Nano-Beam (SuperKEKB)

Z vertex distribution Z vertex distribution

" Belle case 1999 data Belle Il case 2018 data
2 ol © | € T Belle Il 2018 (preliminary)
o O 3000, -
O 10 [ i — [ Median=-0.015cm *”r
& %0 L /‘j‘& E S 2500 - O65=0.055cm . "
| 0 . =~ i o E
o Z(ﬁm} ]1”_( :;mcm e é 2000 + +4 Runs 1869-2047
51500 . -
0=4.5mm H 1000 _
500 _ [Ldt=24pp~1 :
s AT
2 + SuperKEKB/Belle Il | ! 0=550 ym 2o [cm]
e 3F % 2018 (preliminary) ¢ B,=6mm
C ® 3 =4mm - -
250 ﬂ . i —3mm The nano beam scheme is working!
F ++ 1 Succeeded to reduce By" = 3 mm and oy = 400 nm
15:_ * +‘ _: H *
3 et 3 : (Final target By" = 0.3 mm)
: ST
- ¢ i
05 byt 3 Lpeak = 5.55 x 1033 cm-25-1
O—' | L | L | i | L 1 L 1]
05/03 05/17 05/31 06/14 06/28 07/12
Do Belle Il recorded ~ 500 pb- 0
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Phase 2: Partial VXD (1)

cross section view <St.uperl(EKB ring outside direction

- Belle Il with partial VXD: 1 sector of PXD onthe bea’“ e
and SVD with background sensors. ’ 1 °

PXD

104mm (BDmm SvD 39mm
<

distance of sensor surface

Layout of Phase 2 VXD

20
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Phase 2: Partial

0.040

VXD (2)

- - - T
4 CDC+SVD+PXD

0.035 4 CDC+SVD

0.030 |

0.025 | o,.
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0.020 :—fT-:.m="_’D.3;,m
0.015 |
0.010 |
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—
2018 (preliminary)

/Ltlt ~22ph~!

0.000 b=
-50

EXPERIMENT 3, RUN 78

:2‘
S

Belle Il 2018/05/ 6 17:58

0

50

' e

S N

|

100

d, corrected for offset [pm]

Event 2195
-

oy<1um

PXD

] do

ox ~ 50 um

Vertical beam spot size oy << do resolution

L1 L2

=width of distribution is measure of resolution

Transverse impact parameter, do, resolution is 12 ym
(CDC+SVD+PXD) (expected is 10 um).

Belle Il MC vs Belle

E‘ L
= 1401 Fit function: o =\/a?+ #3,2 5
5 B ppsin(0)
c 120 H Belle SVD2 cosmic (Data) BN715
__g e —=— a= 174+ 0.3 um
5 100 ] b= 34.3=0.7 um GeV/c
8 L Belle 1l single track events (MC)
&" 80—- mem=== g= 9.0+0.1um
o 60 CA b= 175+ 0.2 um GeV/c
ie] —
401t
20; "‘11-“1--!-1-1_‘

07‘”\””\””\” i
3 24F
z) 2.2 .

2 [ e, SN EENNEpeisssmesss TR TP IR — 3
L 4
% 1-67\\‘\\\\\\\\\\\\\\\\\\\\\\\ | |
© o0 1 2 3 4 5 6 7 8

pBsin(6)*? [GeV/c]

z,-Resolution o [um]

0Belle/OBelle 1l

140 le Fit function: o=\/a+ 45,2 5
; ppsin()
120 o Belle SVD2 cosmic (Data) BN715
- —>— a= 26.3+0.4um
100 5 b= 32.9=0.8 um GeV/c
= Belle Il single track events (MC)
80~ s=we== a= 115+0.1um
Sy b= 17.9 0.2 um GeV/c
60—
C vy
40 j‘\
T
07 I I I L
2.4 o 4
2.2 +__ PO TTTY LTI TTEY ekttt
o iy 4= ' T
1.6 i i P AR M I I
0 1 2 3 4 5 6 7 8

pBsin(6)°? [GeV/c]
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Phase 2: Track Reconstruction

Entries/(0.6 MeV/c?)

[ — T T ]
6000 — + —]
n Belle ll 2018 (preliminary) —|— Data ]
5000 — _1 . —
E J-L dt = 250 pb — Fit .
4000 =
3000— - 2
E Ks—>'IT - W = (497.159 £ 0.013) MeV/c*_
C c = (3.462 + 0.075) MeV/c*
2000 — -
1000 — ]
0 L | 1 1 1 L 1 L L i L L L 1 .“; | L
0.47 0.48 0.49 0.5 0.51 0.52
m(n*n) (GeV/c?)
&‘1_‘- 60 ILrrrT I LI | LI l L I rrTT ‘ LI | rT 17T | L -
§ " muon|D>0.001 Belle I 2018
) C Preliminary |
O 50r .
o I
o i i Ul
S 40 JIy—p*y
P C -
Q C i
+ 30 o
LLJ

N
o
|

10

1

+

: J.L dt = 250 pb”

29295 3 305 3.

RNl Tl R RN
3.15 3.2 3.25 3.3
m(u*p) (GeV/c?)

Tracks have been reconstructed with
CDC and partially installed VXD.

Detector alignment and B field are

well understood.

Entries/(0.012 GeWcz)

60F

50
40

80;] T
70F

Belle Il
2018 preliminary

3 fL dt=472pb’

LU N B R N N AN (N N U SO S (L SO S SO L S

W, = 3.0901 =+ 0.0012

nbkg = 893 = 32

nsig= 198 + 19

llll]illllillllil

Jiy—ete-

M
3.3 3.4

M(e*e) (GeV/c?)
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Phase 2: Particle Identification

Central Drift Chamber dE/dx

10 —
- DC d e T | .
Belle Il CDC dE/dX s B - ]
2018 Prel £ C ]
L g 0.8—— + -
| o - . 1
= = .
£ 0.6 _ ]
a C A—>p7l' ]
. - s
S o4 + ¢, (Data) JLdr= 239 p" ]
2 1= & - - f_(Data) Bellell 2018
o r - Preliminary
S : 02_ ]
O L ‘ L PN P ! A B B
o e ; % 0.5 1 15 2 25 3
LL Momentum [GeV]

Momentum [GeV/c]

Cherenkov photons observed by TOP detector
D*—Dorr [D9 — (K- 11%)] X vs t pattern (mapping of Cherenkov ring)

E‘ 20 T T T g‘ 20 T T T
© Belle Il TOP 2018 (Preliminary) ‘© Belle Il TOP 2018 (Preliminary)
E . . E - .
= D* kinematically tagged kaon = D* kinematically tagged kaon ’
£ | p=1.73GeVic T | p=173GeVic TOP PMT's
0 =94.1° 9 =94.1°
Pion PDF Kaon PDF
15[ og L () =-257.51 1 197 10gL(K) =-236.38 |
10/ —— e 10} e ——
LI ===t e e — —
mhypothesis X K hypothesis v TOP module
% 16 32 48 64 X 16 32 48 64

Pixel column Pixel column 23
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Phase 2: Particle Identification

Central Drift Chamber dE/dx

Belle Il CDC dE/dx
2018 Preliminary

107 1

Momentum [GeV]

Proton-ID eff. / Pion fake rate

- e
1_—?—_._ .
B — ]
0.8 \—
i e ]

- * .
0.6_— A—)pﬂf_ —_
- -1 -

L - f. (Data) Belle Il 2018 |
0_2; Preliminary ]
B ]

R PR | P B SR P B
% 0.5 1 15 2 25 3

Momentum [GeV/c]

Cherenkov photons observed by TOP detector

D*—Dorr [D9 — (K- 1)] X vs t pattern (mapping of Cherenkov ring)

N
o

Hit time [ns]

-y
%))

10

T T T

Belle Il TOP 2018 (Preliminary)

D* kinematically tagged kaon
p=1.73 GeV/c

6 =94.1°

Pion PDF

log L(7) =-257.51

. L = _— - — — — |
mhypothesis X
16 32 48
Pixel column

64

S

Hit time [

-y
(%)}

10

@ 20

%

Belle Il TOP 2018 (Preliminary)

D* kinematically tagged kaon
p=1.73 GeV/c

0 =94.1°

Kaon PDF

log L(K) =-236.38

L O o
K hypothesis v
16 32 48 64

Pixel column

Events/0.002 GeV/c?

Events/0.002 GeV/c?

60

50
40

w
o

n
o

I‘l‘lll‘l‘llll’lllllll‘lllllll

-
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2.5

1.5

O

Rediscovery of ¢

No PID requirement

X
=}
w

B A A o e e
& I
mPDG = 1.020 GeV -.._’-.-_._W“".' -

- -

Belle 11 2018
Preliminary

L dt = 356 pb ™'

¢

Orrrr
L
-

TOP + dE/dx from CDC
Both kaons are identified

X
—
=)
w

N I e e e e B L B
-

Combined PID v

) & Belle Il 2018
Mppg = 1.020 GeV Preliminary ]
s .

ILdt =356 pb™ 3

I RAREEREREE REAREE LEREE LA
L]
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el 4 2 4 g
1.02 12
M, (GeV/c?)

w0
©oi
i
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Phase 2 : Photon Reconstruction
ere” — //t+//t")/ 0 — VY

1.00 GeV < p(recoil) < 8.00 GeV
—

~ - | ] x103
S 700 N R A B B LA BRI B
S [ T Data ; o [ Bellel Mo
> 5005— — Fit E > ' - 2018 (Preliminary) f =P .
g s = © ! t | E >015GeV -
@ b Bellell 2018 (Preliminary) E S 1oL b N
o 5 J-Ldt=250 o R =5 i —— Data ' ¢ ]
p 300 P = P - ¢ + 7
z [, =0.997 +0.001 . 2 i N ',’ 1
8 200;_ _; c 0.5 B ”.#"" ”’“.W’O’.*WO’MH ¢"1_‘
n - . - N e T
| 100; ? _’ )
S Y R TR X VR XTRrET:
E(ECL)/p(recoil) ' ' ' ' myl (GeV/r-:z)
Y
Ui % 7Y L
il ——— - Good reconstruction single
&) - Belle relmlnary Data +Data —
S 3000 — Fit . _
8 fJuosw ~ Signal photons and pairs.
5 2500 = Background -
(@) ]
S 2000 P ; - Ready for the “dark sector”
2 Zﬁ'ffﬁ'ffﬁ'ffﬁ'ffﬁ'ffﬁ'ffﬁ"”ﬁﬁ'ffﬁ'ffﬁ'ffﬁffﬁffﬁff?fff .
Ijzj 1500 ,,,,,,,,,,,,,,, _E Slngle photons _l
1000~ ]
Y, 75 e+ e_ _)yX
et e —y ALP —y(yy)

‘myy (GeVic2) See Christopher Heartys talk 25




Phase 2: Hadronic D and B Reconstruction

f, Event Topology (fits to R,) DO— K- 11 DO— Kg 10
' tells us we are seeing B’s

& - T T T T T - & :' LANL L LA AL NELANL AL AL NN LA BN RN RN NN ENL AL LI NEL AL AL BN BN ':
| % 250 + D* - D(Kn)nt E %u, 30— 0"~ DK
R2 - H 2/ H 0 ® 200 + Belle Il 2018 (prefiminary) 3 g osF- Belle Il 2018 (preiminary)
%) - ) | . 8 E =
3 - + fl' ot =472 pb ] =3 2 = fL dt = 472 pb” E
E 150 — 7 E E
|pl||pj| By(cosb,,) - 1 £ sE {» E
(\eost;;) , 100 + - “ - ]
C ] 10 =
= iJ - + : : .|_ .|. -
50— — r ;
O o —IITI|||||lIllIlIllIllllTlllIIIIIIIITIIIIIII— : + + : 5_+ H + -1
N N ] c B ot A+ 4+t 4+
> N . + L L . ] " L PR R S n N i BT ES rul LA ria
E‘) S6000— . 08162 184 186 3 g; TR T 07— 7 18 i, 18 1% 2 O.2.05 31
o Wi E <,il4a(t:aIOHI 1 M (K (GeVic) M (KZn0) (GeVic?)
L c )18 ] » .
W | 2000 MC BB . Difficult to see at LHCb!
MC i
MC 1t

Bellell 2018 -

Preliminary

\ IL dt=15pb"
\

26



)
o
«
o
©)
o
n
|

' tells us we are seeing B’s

Phase 2: Hadronic D and B Reconstruction

Event Topology (fits to R,)
R2 = H2/H0

Z |P:| |PJ| Fi(cosb;;) ,

i.J
e —IITIIIIIITIIIIII)I'IIIIITIIIIIIIIIIITIIIIIII—
b C
S6000—
| %5 - data
< C MC total
.%5000_ MC BB
N MC og
r MC 1t
4000
| - Bellell 2018
3000 Preliminary

\ IL dt=15pb"
\

o e b b b Ly g by

001 02 03 04 05 06 07 08 09 1
2
BB ’

f

e

Entries/ (5 MeV/c?)

Do— K-

T T T T T

Do0— Ks ro

— S —
L2 C . 7
E 301 D" = DK
™ - Belle Il 2018 (preliminary) J
:-‘_5 25— —
S = -4 3
S b det=472pb E
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Belle Il and SuperKEKB Upgrade Hlstory

- 2018, New Vertex Detector
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+Xx half SVD combined with
PXD+beam pipe

PXD Full 1st L1
and 1/6 of L2.

Rest will be
adde in 2020

© Cosmic track is
passing through the
full vertex detector. g

VXD Installation




“Phase 3~

- Phase 3: Collision data taking with full Belle Il
- STARTED in MARCH 2019!

Beam background remediation is the current focus.

Continuqus injection
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« Operation had to stop between April 3rd and 22nd due to a fire accident in one
of the test facilities at KEK. Not related to SuperKEKB or Belle IlI!
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Early Phase 3

« Belle Il aims to collect
- July 2019 : ~10 fb-?

* Performance Studies:

Semileptonic Radiative Electroweak Penguins
B— n/vand p / vuntagged B—K*y (2 fb-1) rediscovery penguins

(CLEO saw a signal with 2.66 fb-1) B—Xs y (10 fb-1)

Hadronic B Decays

B— Kmr (10 fb-1)

B — ¢K (10 fb-1)

B — J/ K (2-10 fb-1)

Time dependent B mixing (10 fb-1)
B lifetimes (2-10 fb-1)

Charm
D lifetimes (2 fb-1)
D0 — K+rmr-, DO—=K*rr-r° (10 fb-1)

 Publication prospects for dark sector searches.
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Early Phase 3

* Belle Il aims to collect

- July 2019

« December 2019 : ~100 fb-1

: ~10 fb-1 + 2020 : > 500 fb-* (BaBar)

10
x103,5_",“

n
o

ty [cm”

1Nn0oS1l

Peak Lum

- 2021 : > 1 ab-! (Belle)

6 mo shutdown
for RF upgrade

4vearsf0rthedeSIgnluml ______________________________________________

-—

replace PXD and TorPMT ARV

8 mo shutdown assumingwe [ iR EEERE R NI IR s

7 i |

1/1/202

SIS i B LU R R R
ohgmes  1/1/2021 1/1/2023 1/1/2025
1/1/2019

y

[;-9e] T "3uI
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Summary
Initial data taking, “Phase 2”, has been completed in July 2018.

- Belle Il is now constructed and installed.
- The full physics data taking, “Phase 37, started in March 2019!

- Belle Il aims to explore New Physics in flavor sector with 50 ab-1 data

collected at SuperKEKB.

10T T—_————— 60
x103x—= "L | : ! I T LFV Ij
! - | — Discovery
0
D >0
E | |—Int. L - 1
& ] | : o Wr in B—py i -
— - S et - —.40 ~+
2z L L ]
v | New Physics i
g al - | B=n'’Ks New CP 1 o
- t : " B-Kvv SM| 150 5,
E t+ | ConfirmB-D*tv | Discovery | 1 =
3 - ‘ New Physics : 4 =
2_; : : ’ : -
= | |ResolvelVwl | /7 U ®2,03 <2 110
8 - puzzle T~ ]
o 0— - { - A i I I B | I T R B N I i
ohemps / 1/1/2021 1/1/20%3 1/1/2025 1/1/2029
1/1/2019
B—pv V2
B arXiv: 1808.10567
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THANK YOU!

Superconducting
| Cavities

PN SRR (BT RETANS)

; Belle | NEE
Linear Accelerator

Belle Il Detector

E— LR | ¢ 18 ' - B R = _
E—LEhEE ‘ a-
N CARSE | = O ETTE ARARAE
HICESEBERR ' Line FUEIHTYY ngh Energy Accelerator Research Organization
Normal ST

Conducting ‘ Damping ring
(ARES) Cavities
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Belle || Detector

KL and muon detector:

Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC (end-caps, inner 2 barrel layers)

p— ot
[S—

article Identification:

e-of-Prdpagation counter (barrel)
oX. Focusing Aerogel RICH (fwd)

T

CslI(Tl), waveform sampl
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electron (7 GeV)

(Beryllium beam pipe:
\2 cm diameter

positron (4 GeV)

/f

W
4
(Vertex detector: //////
layers DEPFET + 4 layers/DSSD

\2 S

Readout (TRG, DAQ):

Max. 30kHz L1 trigger

~100% efficient for hadronic events.
§1MB (PXD) + 100kB (others) per event
¥ |- over 30GB/sec to record

Offline computing:

Distributed over the world via the GRID )

Central Drift Chamber:

He(50%):C2He(50%), Small cells,
long lever arm, fast electronics
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KEKB to SuperKEKB

Belle detector is

e, Upgraded to Belle Il New superconducting
S — /permanent final

focusing quads
near the IP

~ New beam pipe
& bellows

TiN-coated beam pipe
with antechambers

[NEG Pump)

Replace short dipoles with

[SR Channad)

longer ones (LER) Add / modify RF - [Eaam Channal)
systems for higher
beam current Redesign the lattices of HER &
Low emittance LER to squeeze the emittance
p05|trons to inject Positron source

New positron target /
capture section

Low emittance gun

Low emittance
electrons to inject

*gray - reused, color - new
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Strategies to Increase Luminosity

_ 0= 0y \1iéiy [ Rp
L_Qere <1+0;> x Ry>
KEK SuperKEKB (Nano Beam Scheme)

P. Raimondi
*=62(48) nm

)
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o
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et—> = > 83 mrad

N = 5.0(6.0) m
2¢= 22 mrad 0.~ 5.0( )

Q=7 .
E(Gev) | B* (mm) B*« (cm) ¢ L (A) L (cms)

LERHER | LER/HER | LER/HER | (mrad) | LER/HER
KEKB 3.5/8.0 5.9/59 | 120/120 11 1.6/1.2 | 2.1x10%

~

SuperKEKB 40/70 [(0.27/030)| 3225 | 415 ( 3.6/2.6 )80 x10%

Factor 20 Factor2 Factor40 4




