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Diphoton excess at LHC?

Events /20 GeV

Data - fitted background

10*

10°

. Flavor Physics

SM cross sections
consistent with theory

= amLasPreliminary | Data
§ Background-only fit Standard Model Total Production Cross Section Measurements . 1o 2015
L Spin-0 Selection E 101 o ATLAS  Preliminary
g \5=13TeV, 321" 5 N Gt
E LHC pp V5=7TeV LHC pp V5 =8TeV
; » mayw Bl observed ¢s-ssn B Observed 2031
Sy - LHC finds new i U
L physics(NP)? L
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269}' 700 600 800 1000 1200 1400 1600 3 “Yes  No >~ T - o
Determination of Search for NP with
flavor structure in precise
measurements and
forbidden processes
S
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Scalar Particle and Multiple Vector Like

Quarks which mix with SM quarks? New particles in the loop or tree.

Constraint from B(Z—>bb)?
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Either cases, flavor physics is crucial for NP.




Success of B factories

 Belle@KEKB and Babar@PEPII
— Integrated luminosity : >1ab! by Belle and ~550fb! by Babar

* Observation of CPV in B meson system and confirmation of
CKM picture. ==

— But still room for NP

- 1800 E T T T T T T 1 T T T T . | [@xcudad area has CL> 095 'f,

Q - : 3 : %

-~ - Nobel prize to KM / - %

£ 1600~ Decisive confirmation of CKM picture e e

-é‘ 1400 22 Observation of direct ‘ *n

§ 3 CP violation in B —x*x- .

= = Excessin A

g 1200} | S B DM v ]

3 3 - Observation of Observation of e o E

B 000 cp violation in b—dy vidence for 3

s 800 ”  B-meson system N . D° mixing .

S 2 Evidence for B
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4001 1 CPviolationin B = K'x©®  — i § e
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Anomalies in B Decays

 ~3c anomalies at Belle/Babar/LHCb
— Ratio of B>D*)tv to B>DX)v

— R, : Ratio of B%KMLl to B> Kee Lepton Flavor Violation in B decays? 7
K .
— Angular distribution of B>K*Il : P5’ S. L. Glashow et al. PRL 114 091801 (2015)

— |V, | from inclusive and exclusive decays
— Etc.

* The hints should be tested at new experiments

B>Kpup/B->Kee Angular analysis

%k %k
B>D*)ty of B> K*Il
o 0.5 .B ﬁ IF’RILIOS; l0.]8'}5(20,l )‘ ——TT T - LHCb -mBaBar —&Belle 15
x = BaBar, . 2, - T T T
e —— Belle, PRD92,072014(2015) sz =1.0 R 2_ L L L L L IR | T T T Belle pre/fmmary HH  This Analysis
0.45 LHCb, PRL115.111803(2015) L ] LHCb 2013
Fe Belle, arXiv:1603.06711 K | LHCb 1.0 LHCh 2015
—— HFAG Average, P(3) = 67% r 1
0.4 — M pmdi\;:r:f o L5 . = o5 — B SM from DHMV |
035~ = ]: I | 1 2 00 | .
: 3 : | SM 1 =t
03F E : ] osr . --I-I.== T
I LHCDb: PRD 113(2014) ,151601 N &
0.25F ¢ o) prO9S 05451002015) 0.5 BaBar: PRD 86(2012),032012 | L0} — 1
A ¢ 3012 T F i 1
R(D¥), PRD8I5.09402.(2012) | , L Belle: PRD 103(2009) ,171801 ]
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SuperKEKB and Belle Il

Super (D
KEKES /O
=l Belle IT

Search for new physics with 100 billion B, charm and t decays

Super flavor factory |

Mt. Tsukuba

New accelerator after LHC

20160715 T KEK Tsukuba 5
' ) Campus



SuperKEKB

Upgraded from KEKB

Which is the world highest luminosity machine.

Design Luminosity : 8x103> cm?s?

40 times larger than KEKB

* 20 times smaller beam size
* 2 times larger beam current

Asymmetric energy : 7GeV(e’) x 4GeV(e*)

Boost factor smaller to reduce beam background

20160715

Parameter

CM boost
half crossing angle

beam-beam parameter
beam size at IP

&

New beam pipe

bellows

.
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Low emittance positrons

Ty

to inject

Damping ring ’

2
< ubd/
Low emittance gun

Low emittance electrons

to inject

e+ 4 GeV36A

e-7GeV26 A

415

18 24 32 46 nm
0.88 0.66 037 0.40 %
1200/5.9 32/0.27 25/0.30 mm
164 1.19 3.6 2.6 A
129 90 0.881 0.0807
100/2 10/0.059 um
21 x10% 8 x 10% cmg!

Add / modify RF systems
for higher beam current

Positron source

New positron target /
capture section



Schedule of SuperKEKB

* Phase 1: beam commissioning
— Successfully finished on 28t Jun 2016

* Phase 2 : beam commissioning and physics run with Belle Il w/o VTX
— On Y(4S) and Y(6S)
e Phase 3 : Luminosity tuning and physics run with full Belle Il detector

Accelerator commissioning
BEAST and partial Belle Il commissioning

Full Belle Il detector

i"ﬂ':
60[—
; Goal of Belle [l )
o W
s
'.\'IE 3'0:'— - o~ .
; < 9 months/year
10F= . e & 20 days/mont
'_u' | | l . . . 1 .
-
o T
1 f—
5
e A
& o
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Beam Current [A]

Spec. Lum. [%] Luminosity [mb/sec]

Y. Funakoshi from SuperKEKB

History of Phase 1 Operation

Peak Luminosity* 000[/nb/sec] @03/01 10:58

Integrated Lummosny* 00 [/pb]
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Belle Il

* All sub-detectors are upgraded
— Except for ECL crystals and a part of Barrel KLM

KL and muon detector:

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

e

EM Calorimeter:
CsI(T1). waveform sampling (barrel)
Pure CsI + waveform sampling (end-caps) } ]

electrons (7GeV N

Particle Identification
Time-of-Propagation counter (barrel)

— - Prox. focusing Aerogel RICH (fwd)
[Belyllium beam pipe 7, ; B B
2cm diameter
44I..’. \ "
Vertex Detector o
2 layers DEPFET + 4 layers DSSD S

-’

—— = / positrons (4GeV)

Central Drift Chamber
He(50%):C2Hs(50%). small cells. long
lever arm. fast electronics

20160715



Belle Il

* Similar or better performance than Belle even under 20 times
higher backgrounds
— Larger VTX detector = Better Ks efficiency for TDCPV in B> Ksn%
— TOP and ARICH provide better K/nt separation : B>nwt, B> DK, B> p%

Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC (end-caps .

KL and muon detector: J
- inner 2 barrel layers)

EM Calorimeter:

CsI(T1). waveform sampling (barrel)
Pure CsI + waveform sampling (end-caps) A

Particle Identification }

Time-of-Propagation counter (barrel)
Prox. focusing Aerogel RICH (fwd)

electrons (7GeV

Beryllium beam pipe

2cm diameter

Vertex Detector
2 layers DEPFET + 4 layers DSSD

positrons (4GeV)

He(50%):C2Hs(50%). small cells. long
lever arm. fast electronics

[C entral Drift Chamber
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Belle Il

* Almost all B decay events are saved to tape
— Even invisible B can be searched.

KL and muon detector:
Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC (end-caps .

inner 2 barrel layers)
L =

EM Calorimeter:
CsI(T1). waveform sampling (barrel)
Pure CsI + waveform sampling (end-caps) } ]

Particle Identification
Time-of-Propagation counter (barrel)

electrons (7GeV
Prox. focusing Aerogel RICH (fwd)

Beryllium beam pipe

2cm diameter

2 layers DEPFET + 4 layers DSSD 3 s - /
= ' positrons (4GeV)

-’

[ Vertex Detector

Central Drift Chamber
He(50%):C2Hs(50%). small cells. long
lever arm. fast electronics

20160715
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Status of Belle Il Detector

e 20 May 2016 : TOP detector installed
* Now : mapping of magnetic field on-going
e Aug 2016 : CDC installation = ready for Phase2

20160715
TOP Modules now form a self-supporting “Roman Arch” CDC cosmic ray test



Physics at Belle Il

* There are so wide physics program at Belle |l

— Flavor physics
* Including hadronic vacuum polarization for muon g-2

— Direct searches of NP
» Dark Photon/Higgs etc.

— Electroweak measurements
— Exotic hadron and hadron spectroscopy

* In this talk, focusing on NP search with flavor observables
— AB=2 loop process : B%-B® mixing
— AB=1 loop processes : Penguin B decays
— B decays involving t
— Charm and 1 decays



AB=2 loop process : BO-BO mixing



BO-B® Mixing

* BO-BY mixing is allowed at loop diagram in the SM.
— Loop is dominated by top quark and W
* New particles, such as SUSY particles or charged Higgs, can
enter in the loop
* Two approaches to search for NP with B%-BY mixing (assuming
no NP in other tree level processes)
— Unitarity Triangle

— NP amplitude and phase (h and o) MES = (MEH)sm x (14 has e%17d.0)
T. Goto et al, Phys.Rev. D53 (1996) 6662-6665

7k = ; 4
V th t V tq

h — - -
0 1 A7 0
Bq 4! 4! Bq
20160715 | S Vi, T Vv == 15



Unitarity Triangle

* To search for the NP in mixing, we use so called Unitarity Triangle (UT)
* From the Unitarity of CKM matrix, triangle can be drawn onto complex plain.
VadVai+ VeaViy + ViV, = 0
e |f UT drawn with tree measurements is not consistent with the one with
mixing loop measurements, observation of NP in the mixing
— All the angles and sides can be measured at Belle |l =ty

Mixing + B=21m, pmt, pp
(p.M)

B,° mixing

Mixing + B->J/yKs " 0 e
15 [ AR ARV

Tree Loop side angle
phase 16

20160715




Nuclear and Particle Physics Proceedings 263—264 (2015) 15-23

Sensitivities of UT Observables

* Loop processes (¢,, ¢,) are better precision than tree

— |Vtd| from Am, is not shown since this is already dominated by Lattice QCD uncertainty

* Improvement of tree processes (¢,, |V, |) are crucial at Belle II

Observables Belle Delle 11
(2014, 5ab™! 50 ab™!
UT angles B=¢, sin 24 0.667 + 0.023 £ 0.012(1.4%) 0.7°  0.4°
o= (I)z a 7] 85 = 4 (Belle+BaBar) 2 1
_ ~ [°] (B — DU KW 68 = 14 G 1.
Y =05 — .
UT sides Vs | incl. 41.6 - 10 3(1 + 2.4%) 1.2%

Vep| excl. 37.5 - 1073(1 £ 3.0%ex. £ 2.7%.) 1.8% 1.4%

Vi incl. 4.47 - 10731 £ 6.0%ex. + 2.5%n ) 3.4%  3.0%

Vi excl. (had, tag.) 3.52 10741 £ 10.8%) 4.7% 2.4%
%,20 | ! LIV EXE] had-tag)) ‘E T o AR R
> (Ve = N Belle Il Projection (Feb 2015) ]

“w e (M| EXe€, lintag. 3 10 ' ' ' -
i (l\,“ | leptonic) 5 B LHCh errof (numérical ]
100 3 B average of CKMfitter i
- s 8 & THCH fitFars) ]
o8 eR & B 4
N . L L T W e L Lo \E ]
O]\ Lbl rojection 21— . — . e ——
- —salen. OQ; Projection ]
Be;IIej II Frojection L i -
20160715 1 1 i " 142015 2016 2017 2018 2019 2020 2021 2022 2023 2024 17

Year (end)

Integrated Luminosity [ab™]



UT (¢, and |Vub| only)

* |V, | and ¢, can be improved by factors of 3 and 8, respectively.

2013 ~2025 No NP effects

1.6 L 'EILILJMLELh'ﬁéL}'DQ'S R L e o B B L L L L
- = | | [ excluded area has CL>0.05 | 4 7
B 7 L Stmge I -
1.0 _— Y(U.} 7] 1.0 — Y (CI) |
0.5 N ] 0.5 L _
I= 0.0 f-—-fim - e — = 00— PSS _
r N ] i ey ]
: o d ] : i :
S 2 1\ — 05 v &v(a) & [V ]
- Te |§ Ubl ] L | 0.35 i
-1.0 — v(o) — 1.0 - v(a) 030F -
Ly , i C 4 ; e e e |
A5 Cova ol b b b b o] -3 ENEE AN . Lo b v b
1.0 -0.5 0.0 0.5 1.0 15 2.0 -1.0 0.5 0.0 0.5 1.0 15 2.0
P p
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01, ¢y, Amy, @t

* Assuming no NP in Tree

 0O(0.1) NP can be excluded or observed by Belle Il
— hy<0.07 @95%CL

CKM fitter PRD 89, 033016 (2014)

NP Amplitude in B-B° Mixing

Mis® = (M{5)sm x (1+ ha s €%7%)

T T T T T 1.0 A IIIIIII|:|-\|ral
' ] 08 L[ 7
No NP effects 7 |1" ..: ;

03
1iM.. ... Vvalues .
01 -
- 0.0 NI R RSN RPN R
1 L | 0.0 0.0 0.1 02 03 0.4

05 s

~2025 [

1.0

Current central

c?
J (a 2
‘I,-.i_g (gi,L"f“q_j__L)
]2 2 2
1~ 151Gl (4m)° |G (4.5TeV

20160715

NG12 GRAZ A2
o = arg(Ci; AY).

A

:

C; > 20TeV (2PeV) for tree level NP

C; > 2 TeV (0.2PeV) for loop level NP

assuming A;; is CKM like (unity)

19



AB=1 loop processes : Penguin Decays



Time dependent CPV in b=>sqq decays

W

* b->s QCD penguin

— In the SM, the CPV parameter sin2¢,*" should
be consistent with sin2¢, with B=>J/yK°

— New source of CPV phases if new particles
enter in the loop

— If deviated from sin2¢,, observation of NP

some of recent QCDF estimates
— sin2p
—

sin2 Bt

 Decay modes
— B2>¢Ks
— B>1'Ks ,
— B->KsKsKs
— ~2% theoretical error

Asin2p

* Current measurements are consistent with
B->J/wK® with large errors

20160715
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TDCPV in b—2>sqq

The error is close to theoretical uncertainty of

0.02
Mode 5 ab~! 50 ab~!
o(S) o(A)| o(S) o(A)
?}’ffﬂ 0.028 0.020| 0.011 0.009
tﬁffg- 0.053 0.070| 0.018 0.023
KsKsKs 0.101 0.064| 0.033 0.021

Strong constraints to NP models

— SU(5) SUSY GUT + degenerate v, with inverted hierarchy

20160715

Scp(By— 0 Kg )= Scpl By — I K )

00 F

02k

0.1 F

SU(S)@vy, Degenerate vy
ke = 4x10" Gev tan p = 30

Goto, Okada, Shindo, Tanaka
PRD 77 095010 (2008)
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TDCPV in BO>K_n0y

W ”C\f\
VL
e Sensitive to Right handed current b 9»- t Q s
* Inthe SM, photon is predominantly left handed
— Almost No TDCPV
Seol > 25 524, ~ a few % v
‘ CP‘ mb ¢1 o X i_ N o

* New physics with right handed current increases b
the fraction of right handed photon
— Interfere with the SM occurs and large TDCPV possible

E=Ys) S CP E=Ys) CP
ﬁ<BO ﬂXS YL ﬁ<BO Xs YL
bd) 3 S 32XEP e a7 XSk

20160715 dotted : helicity flip red : helicity flip + NP 23




S

* Strong constraint on NP
— SU(5) SUSY GUT + degenerate v, with inverted hierychy

TCPV in B>K_ % at Belle Il

* Almost same error as theory one ~0.03 Mode 5 ab~! 50 ab~!

1 T T T
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\\
~ N
\\\ \\\‘
1 0-1 ™. ‘\
N 8
i ~
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< <
i
—PY I
—Kgnly
102
10™ 1 10 10?
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Theoretical uncertainty in progress



Ratio of B>Kuu and Kee

* B—>KIl proceeds via one loop diagram.
— Lepton flavor universality holds in the SM.

 LHCb reported 2.6s deviation of ratio of

BFs from uni%/.
R _ BB~ Kup)
K B(B — Kee)

Ry = 0.74570009 & 0.036

— However electron mode is not so easy at
LHCb, especially for high g2

e Bellell

— Electron and muon modes are same
efficiency

— Both Low and high g2 possible
— Al K, K* and Xs modes possible

—a-LHCh —m-BaBar ——Belle

-
e

- [ T T T T I T T T T I T T T T I T T T I T T ]
Ri'| LHCb |
1.5_— - —
]_
C §. SM
0 5:_ LHCh: PRD 113(2014) ,151601 B
s BaBar: PRD 86(2012) ,032012
L Belle: PRD 103(2009) 171801
ﬂ' . I A D B R
0 5 10 15 20

q? [GeV*

Phys. Rev. Lett. 113, 151601 (2014)



R, Rgx=and Ry,

e LHCb 2014
Ry = 0.74570 004 & 0.036
 Bellell

— The errors reach to 0.02 for all K, K* and Xs modes
— Still dominated by statistical error

e Test of LFV in one loop B decays

SR,

1 L T T T T T T T .. T T T | T 1T T
: : x 1 T T T T T T T T T T T T T T T T T
i Be’fe."PrOSUHLi.b D:! .‘ e - ;g 1 |.\ T T T 11 L L O
\ w0 '\\ Belle Il Prospects o \ Belle Il Prospects
by '\\
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10_1 Ll |C . 10—1 \
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— Belle Il high q2 — Belle Il high 42 A Belle Il low q2
— Belle Il highg2
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B decays involving t



B—=>1tv and B> D*)ty

e BTV

SM : helicity suppression with m_

G2m
B(B = tv) = "L —Zm7(1 - —‘?)QfBIVubFrB
v mB
— Sensitive to Charged Higgs since b and t are heavy

In Type -1l 2HDM
B(B— 1v) =B(B = tv)sm X TH
— Factor r, independent on lepton flavor
Charged Higgs coupling proportional to m,
* B->puv also important

« B->DMty
Sensitive to charged Higgs

= — - jIW+/H+
R(D) — B(Ei—> Dt r:r) ) ,
B(B — Di— 1) b s <
_ . B
R(D") = B(B— D"t i) q —> s

B(B — D*(~ %)

20160715

Br(B->twv)

m, tan 3

q

m_ tan )i

r+

0.3

0.2

0.1

0.0

N // """""""""""

m2 0.0 0.2
rg = (1- m—2Btan2 8)?

0.6

[GeVT

0.4
tanB!mH

/SI\/I limit

=04
=]
ool N SM
%0 0.2 0.4 0.6
tanB/m, [GeV
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Wei-Shu Hou Phys. Rev. D48, 2342 (1993)



Projections of B=>tv and B>D*)tv at Belle I

BELLE2-NOTE-PH-2015-002

Statistical Systematic Total Exp
(reducible, irreducible)
B(B — tv) (had. tagged)
711 fb ! 38.0 (14.2, 4.4) 408
5 ab~! 14.4 (5.4, 4.4) 15.8
50 ab—! 4.6 (1.6, 4.4) 6.4
B(B — Tv) (semileptonic tagged)
711 bt 24.8 (18, ¥59) e
5ab”! 8.6 (6.2, ¥59) v
50 ab~! 2.8 (2.0, 4__83) 4—_\(11[}52
= T T TTTT T L
e 80F —
T Belle I Projection . ~—~ 05
m 70F = A
s F Exp.L_ =46 ab’ . & 045
w 60 sys ] ’
r — Total .
50 e Statistics — 04
C --—.. Systematics .
40 Theory (expected) =
E -----Theory (current) E 0.35
30 - —
3 “\._~6% Precision: 03
20 2 -
1ob o E 025
ot— Ll e
10 D.a
20160715

Integrated Luminosity [ab’1]

Statistical Systematic Total Exp
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R(D)

423 ! 13.1 (9.1, 3.1) 16.2
5 ab~! 3.8 (2.6, 3.1) 5.6
50 ab 1 1.2 (0.8, 3.1) 34
R(D*)
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tanp

Constraint on Charged Higgs in 2HDM

* M, ~700GeV will be excluded for tanf3=40.
— From B(b—>sy), tanf3 independent exclusion will be derived, M, ~ 600GeV

assuming 4% theoretical error (current 380GeV).
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Charm and t Decays
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Mass eigenstates are superposition of flavor eigenstates
= r=(my—my)/T y=(T;,—T,)/(2I)
D = pD" *+ gDV b b
: D=(Iy+1,)/2 ¢ =Arg(q/p)
Larger mixing parameter x observed by Belle/Babar/CDF/LHCb than
theoretical expectation might suggest NP in the loop.
— Smallness of x in the SM could be a good probe of NP.
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CPV in D°-D° Mixing

e CPVincharm is not established yet.
— Inthe SM, the CPV is tiny. If found, new physics!

* Belle Il can exploit CPV in mixing together
with LHCb
— Belle Il : Kst*m, Klv
— LHCb : *m, K*K-, K*m (DCSD)

— Complimentary

£ 15l | CPVallowed | .
~ | (x,¥)=(08,0.7) = g
| Belle 11 50 ab’ a
' | C
| e
1: <
05 .©
0 o |
{ . To
No mixing - (x,y) = (0,0) §3°
‘ do
.o.sn_l B50
20160715 -0.5 0 05 1 1.5
x (%)

Expected uncertainties (M. Staric, KEK FFW14)

Analysis Observable Uncertainty (%)
Now (~1ab™') L =50ab™
Kyntm™ x 0.21 0.08
y 0.17 0.05
la/pl 18 6
@ 0.21 rad 0.07 rad
wtx—, KYK~ Yop 0.25 0.04
A 0.22 0.03
K*m— z3 0.025 0.003
v 0.45 0.04
la/p| 0.6 0.06
@ 0.44 0.04 rad

CP conservation ' gefie 11 50 ab™'
80 (la/pl. 9) = (1.0)
40
20
0
-20
-40 B0
-« (la/pl 9)=(09,0) 25
02 04 06 08 1 12 1.'4'1.'3'.15.3 33

Io/pl




Direct CPV in Charm

(table by Marko Staric)

Major Belle Il contribution is in channels with
neutrals
— Most measurement will be systematic dominant

— LHCb dominates all charged final states

0 = T

DD = f)-T(D" =7

SOFP T . — —

(D" — f)+T(D’ — )

mode C (%) Acp (%) Belle Il at 50 ab™*
D" S KK~ 076  —0.32+0.21 = 0.00 +0.03
DP = xtx 976 40.55 4+ 0.36 + 0.00 +0.05
DP — x%° 076 ~ +0.60 +0.08
DY s KIxY 791 0.28 +:0.19 + 0.10 +0.03
D’ - Kgr) 791 +0.54 4-0.51 £ 0.16 £0.07
D° — K2y 791  +0.98 4 0.67 +0.14 +0.00
0 s xte—x" 532 +043+1.30 £0.13
D% Ktg—=0 281 0.60 + 5.30 +0.40
D4 Kt w'n 281 1.80 + 4.40 £0.33
DT = o 955  10.51 +0.28 + 0.05 £0.04
D+ = gt 701 +1.7441.13+010 +0.14
DY - n'x? 791 0.124+1.12+0.17 +0.14
D' - Koz 977 0.36 +0.00 £ 0.07 +0.03
D' = KYK* 977  —0.2540.28 4 0.14 +0.05
DI = KVr* 673 1545 1 2.50 + 0.33 £0.29
D} - KPK~ 673 $0.12 +0.36 £ 0.22 +0.05
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Lepton Flavor Violating T Decays

* Highly Suppressed in the SM with neutrino mixing
— BF(t>uy) <104

e |f observed, clear NP signal.

* Unique at Belle I
— At Hadron Collider, t=>3u was only performed

* But to reach the same sensitivity as Belle II, need to trigger low pT p from B> tX and Ds>1tv
decays, and suppress Ds=> ¢(up)uv or n(up)uv backgrounds

e T2y TPHHM
SM + heavy Maj vg PRD 66(2002)034008 109 10-10
Non-universal £ PLB 547(2002)252 109 108
SUSY SO(10) PRD 68(2003)033012 108 10-10
mSUGRA+seesaw PRD 66(2002)115013 107 109
2016071 ;SUSY Higgs PLB 566(2003)217 10-10 10-7




Lepton Flavor Violating T Decays at Belle |l

e LFV process with mesonic and Barionic (BNV) final states also can
be searched for.

e Upper limits reach below 10-°
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Summary

* Belle Il is the super flavor factory experiment at SuperKEKB
* Rich program to search for NP with flavor observables.

* SuperKEKB commissioning is on-going.
* First physics results will come out in 2017 (phase2)
e Full detector running starts in 2018 (phase3)
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Goal of Belle ||

| Phase 1
Phase 2
Phase 3

9 months/year
20 days/month
i I

= _ L L 1
2016 2018 2020 2022 2024
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