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KEKB short term plans: startup schedule

Calendar year 2016 2017 2018 2019 ter
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)

/

MR startup
7

w/o QCS
w/o Belle Il

phase 1

MR renovation for phase 2, including
installation of QCS and Belle Il

(mld Feb. — mid Jul. 2018) w/ full Belle Il
phase 2 (MR) phase 3
] - - -
w/ QCS
w/ Belle Il (no VXD)
HER start

LER start VXD installation

DR installation & startup

DR commissioning

phase 3 operation
9 months / year

[

I | I

Summer 2017: global cosmic ray run
September 2017: ARICH and forward ECL
October 2017: start Beast Phase IT VXD commissioning

Nov 2017 - Summer 2018: Phase 2 commissioning, with two main goals:

tune SuperKEKB with nano-beams - eventually reach KEKB design luminosity

ensure background levels are compatible with vertex detector operation

then, if compatible with the above, also do some physics without vertex detectors

PANIC 2017

Summer 2018: install vertex detectors

End 2018: full detector operation - start of Physics run

Beijing R.Mussa, Bottomonium Physics Prospects at Belle II
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KEKB short term plans: startup schedule

Calendar year 2016 2017 2018 2019 ter
Japan FY JFY2016 JFY2017 JFY2018 JFY2019
Summer shutdown Summer shutdown Power saving Summer shutdown|
(power saving) (power saving) after mid July 2018 (power saving)

/

MR startup
7

w/o QCS
w/o Belle Il

phase 1

MR renovation for phase 2, including
installation of QCS and Belle Il

(mld Feb. — mid Jul. 2018) w/ full Belle Il
phase 2 (MR) phase 3
] - - -
w/ QCS
w/ Belle Il (no VXD)
HER start

LER start VXD installation

DR installation & startup

DR commissioning

phase 3 operation
9 months / year

l
 Summer

I | I
2017: global cosmic ray run

* September 2017: ARICH and forward ECL
* October 2017: start Beast Phase II VXD commissioning
* Nov 2017 - Summer 2018: Phase 2 commissioning, with two main goals:

l | " I

tune SuperKEKB with nano-beams - eventually reach KEKB design luminosity

ensure background levels are compatible with vertex detector operation

then, if compatible with the above, also do some physics without vertex detectors

e Summer

PANIC 2017

2018: install vertex detectors

End 2018: full detector operation - start of Physics run

6/2017: cosmics in B field
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Bottomonium physics from Y(4,5S): n —yy
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Bottomonium physics from Y(4,5S): n —yy

Chung, Lee, Yu (2011)
Mnb(1S)-yy] = 0.512 £0.095 keV, B[nb(1S)—yy] ~ 5 x 10°

5
nb(2S)—yy] = 0.235 £ 0.043 keV B[nb(2S)-yy] > 1 x 10

Y(4S) — h (1P)=— v All neutral final state
| Trigger on hard yy pair not possible due
| v to e'e” — yy QED background

1y hard

soft

Trigger on soft dipion pair + hard yy is the solution

> . ' ~0.5 Millions n (1S) (n 2 =wxnn)
Y(43) n,(1F) ! in 50/ab of Y(4bS)

| ~ 15 full reconstructed 1 _(1S) — yy
T

LY hard

. ~2.5 Millions 1, (1,2S)
Y(55) —» n'w h(1P) = y @ ot v

| ~ 100 full reconstructed n (1,2S) — yy

m hard
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Motivations for non-Y(4S) running

Particles Threshold, GeV/c?

B®) B** 11.00 — 11.07
mm BOBy 11131126
Y(15) On 60+ -No interest identified Ay Ay 11.24
-Low energy B**B** 11.44 — 11.49
Y(25) On New physics searches 20+ -Requires special trigger Bfkl}s* 11.48 — 11.68
Ay AF* 11.53 — 11.54
Y(1D)Scan Particle discovery 10-20 -Already accessible in B Factories? ,(::) ]:(*) o
DY P I 11.62 — 11.67
Y(35) On Many -onia topics 200+ -Known resonance AF* 11.82 — 11.84
aap 4k - -
-Luminosity requirement: Phase 3
Y(35)Scan  Precision QED ~10 -Understanding of beam conditions needed
Y(2D)Scan  Particle discovery 10-20 -Unknown mass
>Y(4S)On Particle discovery? 1047 -Energy to be determined
Y(65) On Particle discovery? 3047 -Upper limit of machine energy
Single y New physics? 30+ -Special triggers required
Y(6S) Yb? Y(2D) Y(1D)
I I

Experiment|Scans/Off. Resyy T (55) v T (49) \l; T(3S) W T(25) T(1S5)
10876 MeV|10580 MeV [10355 MeV 10023 MeV 9460 MeV

b1 b=t 10 |th=! 106 |L 106 |b=! 106 |th~! 10°
CLEO i ' | Bd i 16 17.1f1.2 5 1.2 10 Lz 2l
BaBar 54 Ry scan [433 4711 30 122 | 14 99 —

Belle 100 12136 | 711 772§ 3 12 | 25 158 | 6 102 6
-



Scenarios for Phase-II

Where to run for Ldt ~ 10 fb*?
« E= 10.65GeV
Dip in Rb, just on B*B* threshold
« E=10.75GeV
On the first Z m threshold

Above Rb drop at 10.74
Bump observed in R

e« E=11.02 GeV
Y(6S) peak,
6pt scan (1 fb™ each) in Belle-I

0.6
0.55
0.5
0.45
0.4
0.35 £

03 } {l

0.25

I'i'H"F

05 1.1
Js(GeV)

™
. o
Note: features predicted by theory +— 7
X
(coupled channel model) k6
T T - | T a 5
ﬂ (a) ‘E i
AR, - (1
2
f Phys.Rev.Lett.53:878,1984 1
L5 - 0 L ]
A 1 § i i i i i § i §
| 10.6 10.65 10.7 10.75 10.8 10.85 10.9 1095 11 11.05
. (s (GeV)
i{)_,_:s‘ L ,‘0‘5. A V. 101_; e Loy 1013 L \I?—;!G;\F i
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Super KEKB limitations

ez B Y (4S)
> Tt . -
S gpl Ecm=12 GeV SR EEE‘?II{{ 47 ((}}e\\// A - B sector : 1 backup unit
8 . F - e . L C - 2 sector: 1 backup unit
& , E \ 3 - 5 sector: 1 backup unit
§ | (1 unit = 160 MeV)
8 -
T : C-2—>2 backup units in Phase 3
T 78] Y (6S)
76 | 1 HER:7.30 GeV
b ves \_E LI];:(;{ bZCIngG uilfit in C - 5 sector(max 7.35 GeV)
i o < “. &
o yB=0284 .- _
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7F Y(4S . .
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The puzzle of eta/dipion transitions in bottomonium

Still lacking a unified theoretical model to describe the observed evolution of the cross section

= = B
m B | ] | ]
x 107 = e No predictions?
- 17 Y(2,39) Y(4S) Y(ESh—ge | NOP -
L.': 102 = \
- L :
10 =— nre transitions
1 = —&— Experiment (PDG 2014)
— Segovia, PRD 91, 014002 (2015)
10_1 | & Segovia, arxiv:1507.01607 (2015)
— Simonov, Front.Phys.China 1, 19 (2006)
— Simonov PRD 79, 034024 (2009)
102 Simonov PLB 671, 55-59 (2009)
= . Meng, PRD 77, 074003 (2008)
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=10 E .
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10—1 L Guo PRL 109, 062001 (2012)
— Segovia, arxiv:1507.01607 (2015)
102 [ Simonov, Front.Phys.China 1, 19 (2006)
= Simonov PRD 79, 034024 (2009)
10 B Meng, PRD 77, 074003 (2008)
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Belle results on e'e— hb(1,2P) L]

The analysis of the 6 points (1 fb™ each) in the proximity of the Y(6S) show a clear
evidence of dipion transitions to both the h,_states. The small statistics does not allow to

quantify the fractions decaying via Z (10610) and Z (10650) .
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Belle II is planning to take more data at Y(6S) during the first or
second year of data taking
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Belle II and the new forms of matter

Meson Molecules ( Guo et al, ArXiV 1705.00141 )
weakly bound states of two mesons

Tetraquarks (Polosa et al, PRD89, 114010 (2014) )
Diquark-antidiquark states bound by the color force

diqua rk-diéntiquark

__ G nevd Jly

Hybrids (Barnes et al, PRD 52,5242 (1995))
colored QQ states with a bound excited gluon

Hadroquarkonium (Dubinskij et al, PLB 671, 82 (2009))
QQ bound state surrounded by a cloud of light quarks o
Standard quarkonia (Swanson, PRD 91, 034009 (2015) ) porsisesonn

PANIC 2017 Beijing R.Mussa, Bottomonium Physics Prospects at Belle II 11



(Voloshin at B2TIP-2016)

Molecules from Y(6S)

The molecular model of the Z states predicts
neutral partners (Wb) with J=0,1,2 which are

expected on the same energy range, and should
be reachable from Y(5,6S) via radiative

transitions.

Further hadronic transitions to Wbstates are
expected above W, threshold (11.3) unreachable

at present. BB 7l Wi, P W
1 l l'
Tw, howomp o o Yoo o, Tp
BB Z ,"j_l““_
T [
Yo, hym, 1sp xom, Tp
BB Wi ;"
bbb _1_
o, o, Tp
1¢(J7): 1+(1%) 1=(0%) 1=(17) 1=(27)

PANIC 2017 Beijing R.Mussa, Bottomonium Physics Prospects at Belle II
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Tetraquarks between Y(5S) and Y(6S)

Ali (B2TIP Krakov)

charmonium-like bottomonium-like
Label | | PC State Mass [MeV] State Mass [MeV]
X [ o0F* — 3756 —_ 10562.2
XN e — 4024 — 10652.2
X1 1+ X(3872) 3890 - - 10607.2
AN B 7+ (3900) 3890 Z;(10610) 10607.2
Z e 7 (4020) 4024 7; (10650) 10652.2
Xo 2 — 4024 — 10652.2
R S Y (4008) 4024 Y, (10891) 10891.1
Y, IR Y (4260) 4263 Y, (10987) 10987.5
Ys | 17 | Y(4290) (or Y(4220)) 4292 = 10981.1
e | Y (4630) 4607 — 11135.3
o I o 6472 = 13036.8

PANIC 2017 Beijing

The tetraquark model (Maiani et al., Ali et al.)
predicts a full spectrum of states in both
bottomonium and charmonium region.

R.Mussa, Bottomonium Physics Prospects at Belle II 13



Missing pieces of spectrum below threshold

Below threshold:
" 35:m,(35) not yet observed by anyone,

maybe reachable from hb(SP)?

* 3P: Xb(3P) discovered at LHC, not yet

resolved, can we see them from 4S?
hb(3P) : too high to be reached from 5S

via Z , maybe from 65?7 How?

* 1D states : triplet states BEST STUDIED
from 3S, singlet (27") maybe reachable from
h (2P).We plan to scan the 1" region.

* 2D, 1F, 1G: totally unknown

We propose to search for the lowest
member of the 2D triplet with a scan.
The others may be reached from 6S.

The 1F triplet 2,3,4™" is very close in mass

to Y3S, but may be reached from the 2D
triplet via E1 radiative transitions.

PANIC 2017 Beijing

GeV ‘Threshold

11.6 —
11.4 —
11.2 +

11.0 —

10.8 & 5

10.6

10.4 —
10.2 —

10.0 —

L

R.Mussa, Bottomonium Physics Prospects at Belle 11
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From Y(55,6S): Y(1,2D) searches in Belle II

Eta vs dipion transitions with 120 fb™ at Y(5S)

~_ 3000
% sonl€€ 2 MY, (1D)] = (1.50 + 0.30 + 0.20) pb
= il Ogonl€7€ = M Y S)] = (0.97 £ 0.31 £0.19) pb
P 1000
& ofy o, [e'e =1 Y(1S)] < 0.61 pb
L

s Born[e e - n hb(1 P)] <0.92 pb

o, [e’e = nh (2P)] <0.69 pb
—2000

92 03 04 65 0.6 6.7 0.8 0.9 10 10.1 70.2 10.3
M__.(n) [GeV/c3

g 40000 5 o level for discovery of Y(2D)
£ 30000 ¥(1S) ho(2P I_Q C
- | \ ; = 4500\
20000 - hg(1P) h C
; j Y = T 4000-
10000 [ T ;_CD 35005
NI AR T A, TRV TR NN O A T
AT (L IR Tl VL L | ! 30001
9.4 9.6 9.8 10 10.2 10.4 C
MM(™), GeV/ic? 2500 ?
2000
- Dipion transitions main discovery tool for charged 1500~
bottomonia (more Z 's?) 1000:_:_\:&
500~
- Eta transitions : best pathway to Y(2D)? 00 50100750 200 250 300

Luminosity [fb]

- Y(6S) running will be staged: first 10 fb™, ... 50 fb™ ... 150 fb™
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254061 D=5 4

Y(1D) triplet still unresolved

—_—
_— Eﬂ * Data ---- Signal T (1°D,) )
> 1e; (mtr) ) | 3 —Ft —— ¥, (2P )oY (1S) |
R ITIIES O I | — Y (18) )
16 | o
2 Y | Y(1D) g I === MY (18) 1
5 10 {25} o s YY) (28)
w [ G o 10
12 |- ’ T
: r| 2 }
10 - L B
i | fe) -
a ~ -::—-'-:a | N
; 3 {1] EI — [ e e | . .
: = 10,15 10,20 10,25
N . ﬂ o m (mte) (GeV)
2 :_ |I J 1 12 _I T T T | T T T T | T T T T | IEE.IDE1IMII:I1i
il ﬁ. L b i | I 18 20 (a) ]
uﬂﬂ 2.95 10 10'05-10.1 1D151ﬂ21ﬂ251ﬂ31l}351ﬂ4 E 5_— ]
MM(z*1), GeV g’ 6| -
£ 41— —
Belle (from 5S) 4 + S oE -
Do EPS D 2013 10164.7+1.4+1.0 MeV | & z s S
I I | | | | | | | | I I I | | | | |

BaBar (from 3S) i
PRDS2 (2020) 1110 10164.5+ 0.8 £ 0.5 MeV (b)

CLEO (from
PRD70 ((;004) 8;;001 10161.1 + 0.6 £ 1.6 MeV

2
PANIC 2017 Beijing R.Mussa, Bottomonium Physics Pros N _M—ﬂj IM—MM,

10100 10125 10150 10175 10200
Mass (MeV)
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Scanning Y(1,23D1)?

5 86.8 nb

Observable : e+e- to hadrons Continuum cross section: 0 = NeQF ————-
S ( (‘re\" e )
= = x10 |
= Y(15 e —
' 1s) Y(25) Y(35) e [
e [ 23300 —
- 3200 | |
10° E Y(2S) Y(1D)
E 3100 -—/
- 3000
- ¥(2D)
107 i - Y(39)
- ( ¥(1D)  [¥(2D 2900 —
9_ — ‘9|2I . I9| L I9|6I . Ig‘sl IO — l ! = | |‘ = : | | | | | | | | | | ‘ | | | | | | | | | ‘ | | | |
. 4 . . 1 : =
im— 10 101 102 103 I &

Search for 1D: 7 point scan (5 MeV steps) around 10.15 GeV
Search for 2D: 7 point scan (5 MeV steps?) around 10.43 GeV

IF the 25 scan is successful, we may envisage a longer run on 2D peak and search for 1F
states (single photon spectrum, probably large background from ISR Y(3S))
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A rich physics program at Y(3S)

» 200fb-' ~7xBaBar (Phase 3+)

> Y(13D)) triplet oLi's, °s, °p, °p, °p, P, °0, °D, °D, 'D, "2
B J=1,3 yet to be discovered ‘Ewm' o
“—p
] . E Z,(10650)
> .( 1PSat;VSV)ayS 4% 2V2R, incl. ! % 10600} ﬁ:sl Open flavour threshold ..,:
nb . g [ th'm ; Z,"(10610)
10400} )
B Confirm m(n,(1S,29)) S V(S
10200 14A2P) . (2P) (2p) 2P
B Y(3S) > yn,(2S) “
10000}—= " °
B 14(2P) > n n,(19) (S

» Hadronic (n°,n*n,n,m) decays

B Y(3S)-n°h, (1P), nY(1S) wr
B Y(1D)-nY(1S) sdoff=x Yoo

i T T ' N T T T T |
B (2P): oY(13), iy, (1P) O T 27 10" 1" 3" 2~ 1 2° 20°

» Radiative transitions
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Antinuclei in Y(3S) decays

i
CLEO reSUH:S E HUE_ g ===+ Spactrum Fit
Bér(Y(1S) — dX) = (3.36 + 0.23 = 0.25) X 1075, g F +++ (a) T(25)
BE - e
B(Y(25)—d + X) = (3.37 + 0.50 = 0.25) X 10~ e ’ a2 +_;_
& 10E- |
& s -
BABAR results : -k LT
= HEI:— —=— Stat Errar Only
% F — Stat+Syst Error
Resonance Onpeak  # of T Decays  Offpeak g 2E - <" ----Speclr:; Fi
(45) 129 b~ 463 x 10° 14807 g¥F -|~+ '}“ (b) T(35)
7(3S5) 28.5 b 116 x 10° 2631 & °F ) + +
&g 10
7 (2S) 14.4fb~* 98.3 x 10° 150" 2 £ | ey
Process Rate ; 5(:5— o Bror Ordy
B(Y(3S) = dX) (2.33+0.15703)x10- & | =i
B(Y(2S) — dX) (26440117202 x10- = | b
B(Y(18) — dX) (2.81+0.49192%) x10~ £ (¢) T(15)
o(ete” = dX) [/s~10.58GeV] (9.63+0.417117)fb Ta 7

o(ete” = dX)
o(ete~ — Hadrons)

(3.01 £0.137537)yx 10~

—=— Stat Errar Cinly

— Stat+Syst Error

++++++ Mo

(fwGeVic) dB(Y(1S)-»@Xydp_ (10

Production mechanism still unclear: coalescence?
Associated dd production not checked by Babar
Good target for future Y(3S) decays samples

M

-

S i ey ] R .|..|
|:'II) 02 04 06 OB 1 1. E 14 16 1.8 2 24
AntiDeutercn P. {Gc".f c)

ole'e —=dX, 10.58 GeVidp
=9
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Y(3S) to exa-quarks

Belle has extensively searched for the weakly bound Jaffe's H-dibaryon in Y(1,2S) in a

broad mass range, setting limits at O(10™") the measured deuteron production

L
mn 107
5! —
e — BF[Y(1 ,2S)—dX
;5'&“ pEEEEEE RN ---I--I‘-I--I Il-I-'::--II-II-II--I-II--II-I--II-II-III-I-II--I---
K — Apt =+ AA . EPp
10° — E E
= : :
u - .
10'5 I ;::m *-T : e 1‘,'_ =i = "'\_;_:W"
= T FT LT e TS r— = T
- - _."' .E: 1 3 : i o r:.t"‘-__hq -'_J-'.‘__’_ - .-v_" s
= g FRES TV LN Tam e N
- 1)) =iy 1 E T, - :
. VTR = ;'E s kY i o
107 = " ™ . :"" ﬁ ' e
_l 1 1y 1 1 : -l:: | ::I EI | 1 L 1 1 | 1 1 1 1 | 1 1 1
-50 8] 50 100 150

M-2m, (MeV)

Belle-II will further investigate these channels, both with fully reconstructed final

modes, and in missing mass.

PANIC 2017 Beijing
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D

Wrapping it up .... /o

Belle IT will tackle most of the physics questions opened by the first
generation on B-factories to understand the nature of bottomonium like
states and to complete the standard spectrum.

Belle showed that Y(6S) running may have a large physics potential,
even starting from the first period of data taking.

Hints for an exotic state at 10.75 GeV suggest further studies: and a
fine scan through the whole Y(45-6S) region will be needed.

At least 200 fb™ at (and about) the Y(3S) peak are needed to address the
following hot topics :

- Rare n transitions - Spectroscopy of D waves

- Hindered radiative transitions - Exaquarks in 'Y decays

Scans of the Y(1D) and Y(2D) regions are being planned as well
Looking forward showing first results from Belle I in end 2018

N N
PANIC 2017 Beijing l » 1 » 21



State m (MeV)

I' (MeV)

JPC'

Process (mode)

Experiment (#0)

Year

Status

X(3872) 3871.5240.20 1.3+0.6 1*+/2=t B - K(r"n~J/v)

X(3915)  3915.6 +3.1
X (3940) 394219

G(3900) 3943 + 21
Y (4008) 40081125
Z1(4050)" 4051723

Y (4140)  4143.443.0
X (4160) 4156132
Z5(4250)"  42481'%
Y (4260) 4263 + 5

Y (4274) e
X (4350)  4350.67%6
Y (4360) 4353 + 11
Z(4430)t 444372
X (4630) 463473

Y (4660) 4664412
Y5(10888)  10888.4+3.0

(<2.2)

28410
bl

52+11
226497
goice
15t11
139%¢°
i Al

108+14

327733
13350
96442
(i oo
pRt
48+15

30,778

0 /2%

27+

7
0’2++
=
7

pD — (7r+7r" J/) + ...
B — K(wJ/v)

B — K(D*°Dv)

B — K(vJ/v)

B — K(y¥(25))

B = K(wJ/v)

ete” = ete (wJ/1)
ete” — J/yY(DD*)
ete™ = J/ (...)
ete”™ — y(DD)

ete™ = y(nTn~J/Y)
B — K(n" xa(1P))
B = K(¢J/¥)

ete” — J/¢(DD*)
B — K(n"xc1(1P))
ete™ = y(ata=J/y)

ete” = (ntn~J/¢)
ete™ — (7°7°J/9)

B = K(oJ/9)

ete” = eTe (¢J/v)
ete” = y(rT 1 9¥(29))
B — K(n"(28))
ete™ = y(ATAD)
ete” = ("7 9(25))

ete™ = (aTn~ T (nS))

Belle [85, 86] (12.8), BABAR [87] (8.6)
CDF [88-90] (np), D@ [91] (5.2)
Belle [92] (4.3), BABAR [93] (4.0)

Belle [94, 95] (6.4), BABAR [96] (4.9)

Belle [92] (4.0), BABAR [97, 98] (3.6)
BABAR [98] (3.5), Belle [99] (0.4)

Belle [100] (8.1), BABAR [101] (19)
Belle [102] (7.7)

Belle [103] (6.0)
Belle [54] (5.0)

BABAR [27] (np), Belle [21] (np)
Belle [104] (7.4)
Belle [105] (5.0)
CDF [106, 107] (5.0)
Belle [103] (5.5)
Belle [105] (5.0)

BABAR [108, 109] (8.0)
CLEO [110] (5.4)
Belle [104] (15)
CLEO [111] (11)
CLEO [111] (5.1)

CDF [107] (3.1)
Belle [112] (3.2)
BABAR [113] (np), Belle [114] (8.0)
Belle [115, 116] (6.4)
Belle [25] (8.2)
Belle [114] (5.8)
Belle [37, 117] (3.2)

2003

2004

2007

2007
2007
2008
2009
2007
2008
2005

2010
2009
2007
2007
2007
2007
2010

OK

OK

NC!

OK
NC!
NC!
NC!
NC!
NC!
OK

NC!
NC!
OK
NC!
NC!
NC!
NC!




BB”B-II Detector [Belle IT TDR, KEK Report 2010-1]

KL and muon detector:
Resistive Plate Counter (barrel)

' WLSF + MPPC (end-caps)

 EM Calorimeter:
CslI(Tl), waveform sampli 8

L Jwaveformsa .
agation counter (barrel)

electron (7GeV) Aerogel RICH (fwd)

| Beryllium beam pipe
- 2cm diameter

| Vertex Detector

2 layers DEPFET + 4 |
positron (4GeV)

He(50%):C2Hs(50%), Small ce
_lever arm, fast electronics

Belle II outreach
https://twitter.com/belle2collab/
https://www.facebook.com/belle2collab/
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KEKB — Super-KEKB e

KEeKB

>

_—— $ Belle 1T Colliding bunches
m . e L NewIR

-e- h

& a &

New superconducting /

. il

New beam pipe
& bellows

i

e+ 3.6 A permanent final focusing

z”\' ?’? auads e e P

. RTINS
"

Replace short dipoles with
longer ones (LER)

Add / modify RF systems for
higher beam current

%Mcﬁj‘:} Low emittance positrons'tg
inject

-
Redesign the lattices of HER & LER e T¢ ’

to squeeze the emittance ‘

TiN-coated beam pipe with Low emittance gun

antechambers Low emittance electrons
inject

II Positron source

"

New positron target /
capture section

[NEG Pumg]

To obtain x40 higher luminosity

\ [SR Channel]

Energy (GeV)| B " (mm) g (nm) 3 e (A Luminosity (cm?s™)
LERMER | | ER/HER LER/HER LER/HER |(Mrad) || ER/HER x 10
KEKB 3.5/8.0 5.9/5.9 18/24 11 1.64/1.19 2.11
Achieved 0.129/0.090 4
SuperKEKB | 4.0/7.0 0.27/0.41 @ 3.2/2.4 |0.09/0.09 41.5 3.6/2.62 80
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