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Super-KEKB

A e*e- collider runs at Y(4S) resonance to produce B meson pairs.
KEKB = SuperKEKB S

L=8-10% s'cm? h \K(/

Replace beam
pipes with TiN-
coated beam
pipes with
antechambers

Belle/KEKB: ~1ab-1, BaBar/PEP-II: ~0.5ab-1, Belle [I/SuperKEKB: ~50ab-
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How to achieve 40x luminosity

Beam-beam parameter

Lorentz Beam current e Nano beam:
factor .
AN \  Small current increase
O (2-3x)
— e R RIS o gassetioct e Smaller By (20x) via
i 08 ~1 .
s / \ (short bunch) superconducting focus
Beam size ratio@IP Vertical beta f tion@IP
1?‘32 ;lz(:atagear:‘) IcCal beta tunctuon mag nets

SuperKEKB

E(Gev) | BY(mm) | B*(cm) ¢ 1 (A) L (cm?s?)
LER/HER | LER/HER | LER/HER | (mrad) | LER/HER
KEKB 3.5/8.0 5.9/5.9 120/120 11 1.6/1.2 | 2.1x10%
SuperKEKB 4.0/7.0 | 0.27/0.30 | 3.2/25 415 3.6/26 | 80x10%
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Belle || Detector

KL and muon detector:

Resistive Plate Counter (barrel)
Scintillator LSF + MPPC (end-caps

EM Calorimeter: W— ~
AN |
Csl(Tl), waveform sam } \:‘\‘\‘\"\j b ///'7 . \

Pure Csl + waveform sa { / US contribution

article Identificationsx”
mg of-Propagation counter (barrel)
Prox. focusing Aerogel RICH )
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He(50%):C2He(50%), Small ce B
lever arm, fast electronics
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Constraining the CKM UT

Vib Va With much higher luminosity, the
uncertainties on the CKM UT triangle
could be substantially reduced.
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0 — sy decays

~ S b ;s S

e Suppressed in SM,
sensitive to NP.
 For BO =KsmYy, the CP

asymmetry iS ’;. .g- ) L) ll'l ) ] ] L) l'll ] ] 1
estimated as S = -0.04 S0t —s(e%y)
0 0.5 [ttt N
a3 8S(Kx"y) = £ 0.03 (soab"()l2 04}
' i 0.3}
o1 | 0.1 0.2
°€z; oL . 0.1 .
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i 1 ] Belle Il Projection
0.2 E— S 0.2 L L1l 11 lll 1 1 L1l 11 lll L L L
0 1 ¢ 0.02
gluino mass (TeV/c?) (tanp=30) 1 10

Buchalla et al., EPJC 57, 309 (2008); arXiv:0801.1833 6 Integrated Luminosity [ab’]



Charged Higgs: B+ =1tV

Hadronic or semi-leptonic

tags

Signal: fitting ECL distribution.
Peak near zero indicates
T—lvv, TV decays.

-

V

T

Helicity suppressed. NP could

interfere charged Higgs
and change the BR.

(BT — 77u,;) = TPM(BY - 70,1 — (m% /m?%) tan? B)?
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Babar Inc. 2008
042+ 0.13
Babar Had. 2012
0.44: 0.07
Belle Had. 2009
0.59+0.16
Belle Inc. 2010
0342 0.1

Belle Average
0.4320.09
Private W Average
0.436 = 0.056
Babar Inc. 2008
0.30= 0.06

Babar Had. 2012

0.33+ 0.03
Belle Had. 2009

0.47 2 0.10
Belle Inc. 2010 ®
0.382 0.08

Belle Average °
0.41+0.05 S M

Private W Average ®
0.351+ 0.026
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01 02 03 04 0.5. 0.6 0.7. 0.8
BR(D"wv)/BR(D"v)

World average is ~50 from
the SM. Belle |l should resolve
this discrepancy.
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Entries per 2 MeV/c?

Dlrect CPV B — KT

K+, &t
6
. 0 - B+, BY
B*,B Y, T 0
u,

u, d > u, d >
Belle, Nature 452, p332, 2008

- a K - b K

750 =

 Acp should be the same
for K and K.

e Belle measurement
showed they are
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\ different:
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Direct CPV: B = Kmn

By using the sum rule:

wtr— o+ B(BT = KnH)rpgo w+02 B(BY - K*1% 7150 o002 B(B? - K%9)
Acp" +Acp 0 o = Acp 0 o— CP ~0 rp——
B(B? - K+t7n— )1+ B(BY - K+tn—)1p+ B(BY - K+n—)

M. Gronau, Phys. Lett. B627, 82 (2005), hep-ph/0508047, 10.1016/j.physletb.2005.09.014
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CPV inD" — D% Mixin

50 ab

Now

CHARM 2015 ‘

CPV allowed

Hio

Current measurements ™%

20
30

give many constraints 0%

40
Bs50

on NP models (see  *%6-04-02 0 02 04 06 08 1

Golowich et al., PRD76,
095009 (2007) ) E:

Arg(a/p) [deg

1.2
X (%)

CHARM 2015

http://www.slac.stanford.edu/ )
xorg/hfag/charm/CHARM15/ -6

results_mix_cpv.html
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More precise
results with higher
luminosity


http://www.slac.stanford.edu/xorg/hfag/charm/CHARM15/results_mix_cpv.html

T Lepton Flavour Violation

SM prediction:
BR(LFV) ~ 10-25

e NP in LFV:

* slepton mixing

e H++ Zee-Babu
models

* Neutral Higgs boson

 Majorana neutrinos

* Seesaw
mechanisms

Possib

90% C.L. upper limits for LFV t decays
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12 Belle Il Flavour Prospects (B2TiP 2014)

* CLEO
v BaBar
Belle
* Bellell



Dark Sector

NP4
<

10
Dark matter suggests dark

sector. w |
Dark photon: A', to be in ‘
MeV ~ GeV mass.
Probing method: 10°
* |eptonicaly decaying
dark photons through
mixing.
* Sub-GeV dark matter in L
invisible decays. 10

)

102 10" 1 10
m,. (GeV)

Current and projected limits, radiative production
of dark photon, decay to SM particles (C. Hearty,

B2TIP 2014)
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Schedule

Calendar

Year 2015 2016 2017 2018
Top 1 mesineate VXD( _'SVD+PXD> Installation and
coc commissioning plan
ARICH_’ Phase-3

FWD/BWD Endcap_»
Global Cosmic Ray Run =) Phase-2

Commissioning ~ *I" ¢ g “C  Goal of Belle I1/SuperKEKB
detector (Beast2) QCSs 50F
Talk by H. Nakavan';ah "1 _} ’5 402_
ase * E sof-
20f-
£ s
10f- 9 months/year
Y S B B AR Brsrivivs wirs
Luminosity schedule $"" 8 Commissioning starts
6 in early 2015.
= [ Shutdown
¥ 4F tor upgrade
28 2F
z - . . 1 - . | . il | - | PP [
2012 2014 2016 2018 2020 2022

Calendar Year



summary

« Upgrade of Super-KEKB and Belle |l is on going.
* Physics opportunities on Belle II:

e Constraining on CKM UT

e Probing charged Higgs

* New sources of CPV

e Lepton Flavour Violation

* Dark sectors
e Belle Il will start operation in 2016.
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