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Achievement of the B Factories
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U Quantitative confirmation of the KM model J
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Many new resonances
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Another Iimportant achievement

Asymmetric ete” collider with L > 1034
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B Success of KEKB and PEP-Il enabled us to design a new
e'e” B factory with much higher L .




What is next with flavour physics? d

M If new physics at O(1)TeV...

— It is natural to assume that the effects are seen in B/D/1
decays.

— Flavour structure of new physics?
— CP violation in new physics?

— These studies will be useful to identify mechanism of
SUSY Dbreaking, if NP=SUSY.

B Otherwise...

— Search for deviations from SM in flavor physics will be
one of the best ways to find new physics.




KEKB Upgrade Plan

« Asymmetric energy e*e collider at E;,,=m(Y(4S)) to be realized by
upgrading the existing KEKB collider.

« |Initial target: [10xhigher luminosity 002x10%/cm?/sec
- 2x10° BB and t*t~ per yr.
L=8x103%/cm2/sec and JL dt = 50 ab-!

Final goal:

Belle with improved rate immunity

Crab cavity
' 8GeV € New IR with crab Faster calorimeter with wave
. l — crossing and form sampling and pure Csl
l} smaller B* 3

\ )3.SGeV e

More RF for higher—‘

New beam-pipes
with ante-chamber

beam current

Damping
ring for e*

Si vertex detector with
very short strips Background tolerant

small cell
drift chamber
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Physics at upgraded KEKB

harm p

New resonances,
DDP mixing...

Super-high statistics\
measurements:
d., sinZ24,, etc.



Precision test of KM scheme

UTfit in the SM: 2006 vs.2015
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SUSY flavour physics: mass matrix of squark and slepton will be determined
by their direct production at the energy frontier and flavour physics measurements.
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Searches for new sources of (&)

guark mixing and CP violation

CP asymmetries of penguin dominated B decays

Deviation from SM
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Search for new CP phases

In general, new physics contains new sources of flavor

mixing and CP violation.

» In SUSY models, for example, SUSY particles contribute to the b-s
transition, and their CP phases change CPV observed in B - ¢K, n’K etc.
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In general, if SUSY is present, the s-quark

mixing matrix contains complex phases just
as in the Kobayashi-Maskawa matrix.
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A possible hint for NP: b-sqq
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Search for new flavor mixing

b quark
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Possible observables:

» Ratio of branching fractions

» Branching fraction

» CP asymmetry

» g 2 distribution

» Isospin asymmetry

» Triple product correlation

. Probe the flavor changing
process with the “EW probe”.

This measurement is especially sensitive to new

physics such as SUSY, heavy Higgs and extra dim.

Theoretical predictions for | ¥l - forward-backward
charge asymmetry for SM and SUSY model with

various parameter sets.
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» Forward backward asymmetry —
» Forward backward CP asymmetry
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The F/B asymmetry is a consequence
of y-Z° interference.




Precise measurements of T decays &

LFV violating T decay?
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B decays with more than one v ©
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Identification of SUSY breaking scenario

Pattern of deviations from the Standard Model
Y.Okada
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Measurements to b Questions to be answered ¢
done at B mesons by flavour physics

New CtP phi_se nb>s Non-KM CP violating
ransition complex phases ? Baryon asymmetry

precision [IIP

Very precise measurements : :
of CKM matrix Interactions of Higgs

Fundamental questions §

Origin of masses

Quark mixing other
than CKM?

- Why three generations?
DD oscillation

Y(5S), Y(3S) decays Fundamental symmetry
Test of CPT




Beam Background (after 1st optimization)
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Belle upgrade

Faster calorimeter with
Nave sampling and pure
Csl crystal |

Super partlcle identifier with

KL/u detection precise Cherenkov device

with scintillator
and new generation
photon sensors |

| Background tolerant
super small cell

New Dead time free
readout and
hlgh speed

computing systems

Si vertex detector with
~ high background
‘tolerance




Long term strategy

B Assumption: Crab scheme works as expected.
B 10 ab-Llnitial target 50 ab-EFnal goal

I08|09|10|11|12|13|14|15|16|17|18|19|20|21|22I

<KEKB upgrade proposed in the Roadgap

Achieving 10 ab+? Achieving 50 ab?
Upgrade of machine
and detector
<€ > _ _
Operation + increase of R)
Operation + increase of RRY
f >
Another decisior_]
Physics results
<€ > Results from LHC(b)
Tem of the Roadmap Situation of LC...




Summary d

B KEKB/Belle and PEP-II/BaBar have been running very
successfully, and brought important scientific and technical
achievements.

B Next generation ete” B factory with L~103° will be very
useful to study the new sources of flavor mixing and CP
violation.

— Search for new CPV in b—>stransition

— Very precise test of CKM scheme

— Search for lepton flavor violating T decays

— Studies of H* interactions with fermions

— Very precise measurements of a;(@10GeV), sin?6,,(@10GeV)...

KEKB machine upgrade plan - Oide’s talk
Detector upgrade necessary to improve BKG/rate immunity.
New collaboration to be formed soon.
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Precision of the measurement

Search for right handed interaction €€

IR

Left-right summetry in new physics?

CP violation in B - Ks7°y
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B decays into invisible particles? @)

Light dark matter?
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New resonances (‘:’)

New resonances found at Belle
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Strong competitors




Comparison with LHCDb d

e*e” Is advantageous in... LHCDb is advantageous In...
CPV in B-gKg N'Ks,... CPV in B-J/YKg
CPV in B-Kgty Most of B decays not
B_Kvv, v, D)tV Including v ory
Inclusive b-suy, see Time dependent
measurements of Bg
T-uy and other LFV .
— —HH
DODO mixing 9
B. and bottomed baryons

These are complementary to each other !!




