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Flavour Physics
Discovery of New Physics

Energy Frontier?
ATLAS, CMS, (ILC)

Intensity Frontier?
LHCb, Belle II, (ILC)
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No result ☹☹☹

Very precise☺☺☺
Precise☺
Moderate precise ☹

©A. Stocchi

Indirect probe 
beyond the energy 
frontier machines! 

LHCb and Belle II are perfectly 
complementary! 

This TYL project 
Belle II-LHCb joint effort



This TYL project
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LHCb run II start! 8fb-1 data

Belle II start! 10 ab-1 data!1 ab-1 data!

ILC progress? Construction?

3fb-1

1 ab-1

New members 
in relation to ILC: 

F. Le Diberder, R. Poeschl

from our proposal

✓ Re-examine the viability of the new 
physics models taking into account the 
LHC 7-8 TeV results. 

✓Determine the new benchmark 
models and their search strategies for 
the forthcoming experiments.  

✓This project combines two joint 
efforts towards this goal: 

i) LHCb-Belle II-theory common 
discussion towards a global fit of 
the new physics parameters, 

ii) Contributions to the theory-
experiment working group towards 
Belle II start-up (B2TiP). 
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Parameterization using Wilson Coefficients:  

Example: expansion of MSSM to Effective Theory 

(T.Goto, KEK) 

Discussing a way to determine  

Wilson coefficients by Global Fit 
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Model independent framework

FCNC
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Belle II-LHCb & Belle II-ILC collaboration
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Observables 

Observables

! Cross section of ttbar production
! Forward-Backward asymmetry AFB

! Helicity angle !helicity         
      !helicity: lepton direction in t rest frame

Polarized beam 
useful! 

ILC pol. beam option:  

(e-,e+)=(±0.8,"0.3)
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) Top production and decays are very 

different form the other fermions. 
Many (interesting) angular 
correlations emerge, which can be 
used to extract various information.
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Introduction

The Analysis

1 The analysis is done on the semi-leptonic decay of the top
quark:
tt̄ −→ (bW )(bW ) −→ (bqq)(blν)

2 Analysis at
√

s = 500GeV with an integrated luminosity
L = 500 fb−1.

3 We use the charge of the lepton to know the charge of the
top.

4 The full simulation are done with the ILD detector (Mokka +
Whizard software).

5 The reconstruction is based on the Particle Flow Algorithm
(Pandora) and is done with Marlin on the data samples
prepare for the LOI.

Jérémy ROUËNÉ LAL Top at the ILC October 25, 2012 6 / 22
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FIG. 4. The differential cross-sections for producing top-quark pairs at a 400 GeV e+e−

collider in the following spin configurations in the Off-diagonal basis (defined for e−L e+
R scattering):

t↑t̄↓ (UD), t↓t̄↑ (DU), and the sum of t↑t̄↑ and t↓t̄↓ (UU+DD), for left-handed and right-handed

electron beams.
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Amjad et al, 
arXive:1307.8102

Top electroweak coupling 

Forward-Backward asymmetry 

Polarization measurement :
It has never measured at a high precision, 
important challenge for Belle II and LHCb

Sensitive to the models e.g. 
related to neutrinos

✓SUSY GUT models
✓LR symmetric model 

SM



A new activity this year : B2TiP
Long-term relationship established 

with KEK through TYL-FJPPL

I) 2006-2009: A. Stocchi - M. Hazumi (KEK-Belle)
Italian-SuperB and Belle II common physics case study

II) 2009-2012 E. Kou - S. Hashimoto (KEK-theory)
Theoretical issues and analysis problems for super B factories

 III) 2013-2015 M.-H. Schune (LHCb-LAL) - K. Hara (KEK-Belle II)
Combined study of LHCb and Belle II new physics constraints

and Transformation of SuperB physics activity to Belle II 
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Proposition of 
“Belle II-Theory Interface 

Platform (B2TiP)”  
Theorist-experimentalist joint efforts 
to elucidate the physics case of Belle II

(from 2014) 

Belle II visit 
(oct. 2013) 

initiated 
by I. Ripp-Baudot

Feb. 2014: 
Approval at the 
Executive board 

of Belle II 
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Belle II Theory Interface Platform (B2TIP)

Overview

The "Belle II-Theory Interface Platform" is an initiative to

coordinate a joint theory-experiment effort to study the

potential impacts of the Belle II program.

We plan to organize meetings twice a year gathering

theory experts and Belle II members, starting from June

2014 until the end of 2016.

One of the expected outcomes of the project is a "KEK

Report", summarizing all the important observables which

will be measured at Belle II, their experimentally achievable

precision and their impact on our understanding of the

theory (Standard Model and New Physics). This report

should also include a "milestones table" clarifying the

targets for the first 5 to 10 ab-1 of data as well as for the

final goal at 50 ab-1.

This project is an official activity of Belle II, approved by the

executive board of the Belle II Collaboration, in February

2014.

Workshop Dates

The 2014 meetings will be held at KEK in June and

November, as a satellite meeting of the Belle and Belle II

General meetings. There is a possibility of holding one

workshop in 2015 at an external location. Individual

working groups may choose to hold additional meetings.

Please register for the meetings on the linked indico pages.

B2TIP Meeting Belle (II) associated
meetings

Meeting
Agenda

2014 June 16-17 @

KEK

B2GM June 18-21,

BGM June 22-23

workshop

indico

2014

November/December

B2GM November 3-

6, BGM November

7-8

 

2015 June   

2015 November   

2016 June   

Committees

Organising Commitee

Toru Goto KEK

Emi Kou LAL

Karim

Trabelsi
KEK

Phillip

Urquijo (B2

Physics

Coord.)

Melbourne

Ex Officio

Hiroaki Aihara

(B2 EB Chair)
Tokyo

Thomas

Browder (B2

Spokesperson)

Hawaii

Marco Ciuchini

(KEK FF

Advisory)

Rome

Thomas

Mannel (KEK

FF Advisory)

Siegen

Report Editors

Christoph

Schwanda

HEPHY

Vienna

Theory TBC

Advisory Committee

Tim

Gershon
Warwick

Bostjan

Golob

IJS

Ljubljana

Shoji

Hashimoto
KEK

Francois

Le

Diberder

LAL

Zoltan

Ligeti
LBL

Hitoshi

Murayama
IPMU

Matthias

Neubert
Mainz

Yoshihide

Sakai
KEK

Junko

Shigemitsu
Ohio

Working Groups

 Home  Public Web View Edit  Account 

 Edit Attach

Jump  Search

The WG definitions and their scopes are given below. They are a guide only, some topics will be of higher priority than
others.

WG Overview Coordinators
(in progress)

Semileptonic &

Leptonic B

decays

Semileptonic b->c, b->u transitions: Vub, Vcb, New physics.

Exclusive

Inclusive

Semileptonic b->c and b->u transitions with tau leptons

Charged leptonic decays, B+ -> e/mu/tau nu

Radiative leptonic decays, B+ -> e/mu gamma nu

Guglielmo De

Nardo

(Naples)

Anze Zupanc

(IJS Slovenia)

Radiative &

Electroweak

Penguins

Radiative

Inclusive radiative decays: b->s gamma via inclusive, partial and

full reconstruction tagging methods.

Inclusive radiative decays: b->s gamma and b->d gamma via sum

of exclusive methods.

Exclusive radiative decays (polarisation and asymmetries): b->s

B->K1 gamma, K* gamma, b->d: B->rho gamma, omega gamma

Electroweak

EWP with neutrinos, B->K nu nubar, B-> nu nubar

Inclusive dilepton decays via sum of exclusive, and fully inclusive

methods: B->Xs l+ l-

Exclusive dilepton decays with a focus on electron modes: B->K

e+ e-

Rare and forbidden

Bs->gamma gamma

Neutral leptonic decays, B0->tau tau, B(s)0->tau tau,

Lepton flavour and number violating decays, B-> l tau

Akimasa

Ishikawa

(Tohoku)

Ulrich Haisch

(Oxford)

Alpha & Beta Alpha: B-> rho rho, rho pi, a1 pi

Beta:

precision in b-> c anti-c q,

New phases in b->s anti-q q transitions, B-> phi Ks, B->eta'Ks, Ks

Ks Ks

TCPV in Radiative decays, e.g. B->Ks pi0 gamma, rho gamma (overlap

with above)

Takeo

Higuchi

(IPMU)

Jure Zupan

(Cincinnati)

Satoshi

Mishima

(Rome)

Gamma Charm CP Eigenstates, GLW method (Gronau- London- Wyler) e.g. B-

>D(KK, pipi, Kspi0)K

Doubly Cabbibo suppressed decays, ADS method (Atwood- Dunietz-

Soni), e.g. B->D(K pi)K

Three body decays, GGSZ Dalitz method (Giri- Grossman- Soffer -

Zupan), e.g. B->D(KsKK)K, B->D(Kspipi)K

Combined GLW+ADS method e.g. B->DK, D*K, DK*

Jim Libby

(Madras)

Yuval

Grossman

(Cornell)

Charmless

Hadronic B

Decay

Direct CP Violation

B->VV modes, angular analyses

Charmless hadronic modes,

2 body B-> h h'

Pablo

Goldenzweig

(KIT)
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The WG definitions and their scopes are given below. They are a guide only, some topics will be of higher priority than
others.

WG Overview Coordinators
(in progress)

Semileptonic &

Leptonic B

decays

Semileptonic b->c, b->u transitions: Vub, Vcb, New physics.

Exclusive

Inclusive

Semileptonic b->c and b->u transitions with tau leptons

Charged leptonic decays, B+ -> e/mu/tau nu

Radiative leptonic decays, B+ -> e/mu gamma nu

Guglielmo De

Nardo

(Naples)

Anze Zupanc

(IJS Slovenia)

Radiative &

Electroweak

Penguins

Radiative

Inclusive radiative decays: b->s gamma via inclusive, partial and

full reconstruction tagging methods.

Inclusive radiative decays: b->s gamma and b->d gamma via sum

of exclusive methods.

Exclusive radiative decays (polarisation and asymmetries): b->s

B->K1 gamma, K* gamma, b->d: B->rho gamma, omega gamma

Electroweak

EWP with neutrinos, B->K nu nubar, B-> nu nubar

Inclusive dilepton decays via sum of exclusive, and fully inclusive

methods: B->Xs l+ l-

Exclusive dilepton decays with a focus on electron modes: B->K

e+ e-

Rare and forbidden

Bs->gamma gamma

Neutral leptonic decays, B0->tau tau, B(s)0->tau tau,

Lepton flavour and number violating decays, B-> l tau

Akimasa

Ishikawa

(Tohoku)

Ulrich Haisch

(Oxford)

Alpha & Beta Alpha: B-> rho rho, rho pi, a1 pi

Beta:

precision in b-> c anti-c q,

New phases in b->s anti-q q transitions, B-> phi Ks, B->eta'Ks, Ks

Ks Ks

TCPV in Radiative decays, e.g. B->Ks pi0 gamma, rho gamma (overlap

with above)

Takeo

Higuchi

(IPMU)

Jure Zupan

(Cincinnati)

Satoshi

Mishima

(Rome)

Gamma Charm CP Eigenstates, GLW method (Gronau- London- Wyler) e.g. B-

>D(KK, pipi, Kspi0)K

Doubly Cabbibo suppressed decays, ADS method (Atwood- Dunietz-

Soni), e.g. B->D(K pi)K

Three body decays, GGSZ Dalitz method (Giri- Grossman- Soffer -

Zupan), e.g. B->D(KsKK)K, B->D(Kspipi)K

Combined GLW+ADS method e.g. B->DK, D*K, DK*

Jim Libby

(Madras)

Yuval

Grossman

(Cornell)

Charmless

Hadronic B

Decay

Direct CP Violation

B->VV modes, angular analyses

Charmless hadronic modes,

2 body B-> h h'

Pablo

Goldenzweig

(KIT)

TYL member
former TYL member
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Belle II Theory Interface Platform (B2TIP)

Overview

The "Belle II-Theory Interface Platform" is an initiative to

coordinate a joint theory-experiment effort to study the

potential impacts of the Belle II program.

We plan to organize meetings twice a year gathering

theory experts and Belle II members, starting from June

2014 until the end of 2016.

One of the expected outcomes of the project is a "KEK

Report", summarizing all the important observables which

will be measured at Belle II, their experimentally achievable

precision and their impact on our understanding of the

theory (Standard Model and New Physics). This report

should also include a "milestones table" clarifying the

targets for the first 5 to 10 ab-1 of data as well as for the

final goal at 50 ab-1.

This project is an official activity of Belle II, approved by the

executive board of the Belle II Collaboration, in February

2014.

Workshop Dates

The 2014 meetings will be held at KEK in June and

November, as a satellite meeting of the Belle and Belle II

General meetings. There is a possibility of holding one

workshop in 2015 at an external location. Individual

working groups may choose to hold additional meetings.

Please register for the meetings on the linked indico pages.

B2TIP Meeting Belle (II) associated
meetings

Meeting
Agenda

2014 June 16-17 @

KEK

B2GM June 18-21,

BGM June 22-23

workshop

indico

2014

November/December

B2GM November 3-

6, BGM November

7-8

 

2015 June   

2015 November   

2016 June   

Committees

Organising Commitee

Toru Goto KEK

Emi Kou LAL

Karim

Trabelsi
KEK

Phillip

Urquijo (B2

Physics

Coord.)

Melbourne

Ex Officio

Hiroaki Aihara

(B2 EB Chair)
Tokyo

Thomas

Browder (B2

Spokesperson)

Hawaii

Marco Ciuchini

(KEK FF

Advisory)

Rome

Thomas

Mannel (KEK

FF Advisory)

Siegen

Report Editors

Christoph

Schwanda

HEPHY

Vienna

Theory TBC

Advisory Committee

Tim

Gershon
Warwick

Bostjan

Golob

IJS

Ljubljana

Shoji

Hashimoto
KEK

Francois

Le

Diberder

LAL

Zoltan

Ligeti
LBL

Hitoshi

Murayama
IPMU

Matthias

Neubert
Mainz

Yoshihide

Sakai
KEK

Junko

Shigemitsu
Ohio

Working Groups

 Home  Public Web View Edit  Account 

 Edit Attach

Jump  Search

The WG definitions and their scopes are given below. They are a guide only, some topics will be of higher priority than
others.

WG Overview Coordinators
(in progress)

Semileptonic &

Leptonic B

decays

Semileptonic b->c, b->u transitions: Vub, Vcb, New physics.

Exclusive

Inclusive

Semileptonic b->c and b->u transitions with tau leptons

Charged leptonic decays, B+ -> e/mu/tau nu

Radiative leptonic decays, B+ -> e/mu gamma nu

Guglielmo De

Nardo

(Naples)

Anze Zupanc

(IJS Slovenia)

Radiative &

Electroweak

Penguins

Radiative

Inclusive radiative decays: b->s gamma via inclusive, partial and

full reconstruction tagging methods.

Inclusive radiative decays: b->s gamma and b->d gamma via sum

of exclusive methods.

Exclusive radiative decays (polarisation and asymmetries): b->s

B->K1 gamma, K* gamma, b->d: B->rho gamma, omega gamma

Electroweak

EWP with neutrinos, B->K nu nubar, B-> nu nubar

Inclusive dilepton decays via sum of exclusive, and fully inclusive

methods: B->Xs l+ l-

Exclusive dilepton decays with a focus on electron modes: B->K

e+ e-

Rare and forbidden

Bs->gamma gamma

Neutral leptonic decays, B0->tau tau, B(s)0->tau tau,

Lepton flavour and number violating decays, B-> l tau

Akimasa

Ishikawa

(Tohoku)

Ulrich Haisch

(Oxford)

Alpha & Beta Alpha: B-> rho rho, rho pi, a1 pi

Beta:

precision in b-> c anti-c q,

New phases in b->s anti-q q transitions, B-> phi Ks, B->eta'Ks, Ks

Ks Ks

TCPV in Radiative decays, e.g. B->Ks pi0 gamma, rho gamma (overlap

with above)

Takeo

Higuchi

(IPMU)

Jure Zupan

(Cincinnati)

Satoshi

Mishima

(Rome)

Gamma Charm CP Eigenstates, GLW method (Gronau- London- Wyler) e.g. B-

>D(KK, pipi, Kspi0)K

Doubly Cabbibo suppressed decays, ADS method (Atwood- Dunietz-

Soni), e.g. B->D(K pi)K

Three body decays, GGSZ Dalitz method (Giri- Grossman- Soffer -

Zupan), e.g. B->D(KsKK)K, B->D(Kspipi)K

Combined GLW+ADS method e.g. B->DK, D*K, DK*

Jim Libby

(Madras)

Yuval

Grossman

(Cornell)

Charmless

Hadronic B

Decay

Direct CP Violation

B->VV modes, angular analyses

Charmless hadronic modes,

2 body B-> h h'

Pablo

Goldenzweig

(KIT)
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2014 until the end of 2016.

One of the expected outcomes of the project is a "KEK

Report", summarizing all the important observables which

will be measured at Belle II, their experimentally achievable

precision and their impact on our understanding of the

theory (Standard Model and New Physics). This report

should also include a "milestones table" clarifying the

targets for the first 5 to 10 ab-1 of data as well as for the

final goal at 50 ab-1.

This project is an official activity of Belle II, approved by the

executive board of the Belle II Collaboration, in February

2014.

Workshop Dates

The 2014 meetings will be held at KEK in June and
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General meetings. There is a possibility of holding one

workshop in 2015 at an external location. Individual

working groups may choose to hold additional meetings.

Please register for the meetings on the linked indico pages.

B2TIP Meeting Belle (II) associated
meetings

Meeting
Agenda

2014 June 16-17 @

KEK

B2GM June 18-21,

BGM June 22-23

workshop

indico

2014

November/December

B2GM November 3-

6, BGM November

7-8

 

2015 June   

2015 November   

2016 June   

Committees

Organising Commitee

Toru Goto KEK

Emi Kou LAL

Karim

Trabelsi
KEK

Phillip

Urquijo (B2

Physics

Coord.)

Melbourne

Ex Officio

Hiroaki Aihara

(B2 EB Chair)
Tokyo

Thomas

Browder (B2

Spokesperson)

Hawaii

Marco Ciuchini

(KEK FF

Advisory)

Rome

Thomas

Mannel (KEK

FF Advisory)

Siegen

Report Editors

Christoph

Schwanda

HEPHY

Vienna

Theory TBC

Advisory Committee

Tim

Gershon
Warwick

Bostjan

Golob

IJS

Ljubljana

Shoji

Hashimoto
KEK

Francois

Le

Diberder

LAL

Zoltan

Ligeti
LBL

Hitoshi

Murayama
IPMU

Matthias

Neubert
Mainz

Yoshihide

Sakai
KEK

Junko

Shigemitsu
Ohio

Working Groups

 Home  Public Web View Edit  Account 

 Edit Attach

Jump  Search

The WG definitions and their scopes are given below. They are a guide only, some topics will be of higher priority than
others.

WG Overview Coordinators
(in progress)

Semileptonic &

Leptonic B

decays

Semileptonic b->c, b->u transitions: Vub, Vcb, New physics.

Exclusive

Inclusive

Semileptonic b->c and b->u transitions with tau leptons

Charged leptonic decays, B+ -> e/mu/tau nu

Radiative leptonic decays, B+ -> e/mu gamma nu

Guglielmo De

Nardo

(Naples)

Anze Zupanc

(IJS Slovenia)

Radiative &

Electroweak

Penguins

Radiative

Inclusive radiative decays: b->s gamma via inclusive, partial and

full reconstruction tagging methods.

Inclusive radiative decays: b->s gamma and b->d gamma via sum

of exclusive methods.

Exclusive radiative decays (polarisation and asymmetries): b->s

B->K1 gamma, K* gamma, b->d: B->rho gamma, omega gamma

Electroweak

EWP with neutrinos, B->K nu nubar, B-> nu nubar

Inclusive dilepton decays via sum of exclusive, and fully inclusive

methods: B->Xs l+ l-

Exclusive dilepton decays with a focus on electron modes: B->K

e+ e-

Rare and forbidden

Bs->gamma gamma

Neutral leptonic decays, B0->tau tau, B(s)0->tau tau,

Lepton flavour and number violating decays, B-> l tau

Akimasa

Ishikawa

(Tohoku)

Ulrich Haisch

(Oxford)

Alpha & Beta Alpha: B-> rho rho, rho pi, a1 pi

Beta:

precision in b-> c anti-c q,

New phases in b->s anti-q q transitions, B-> phi Ks, B->eta'Ks, Ks

Ks Ks

TCPV in Radiative decays, e.g. B->Ks pi0 gamma, rho gamma (overlap

with above)

Takeo

Higuchi

(IPMU)

Jure Zupan

(Cincinnati)

Satoshi

Mishima

(Rome)

Gamma Charm CP Eigenstates, GLW method (Gronau- London- Wyler) e.g. B-

>D(KK, pipi, Kspi0)K

Doubly Cabbibo suppressed decays, ADS method (Atwood- Dunietz-

Soni), e.g. B->D(K pi)K

Three body decays, GGSZ Dalitz method (Giri- Grossman- Soffer -

Zupan), e.g. B->D(KsKK)K, B->D(Kspipi)K

Combined GLW+ADS method e.g. B->DK, D*K, DK*

Jim Libby

(Madras)

Yuval

Grossman

(Cornell)

Charmless

Hadronic B

Decay

Direct CP Violation

B->VV modes, angular analyses

Charmless hadronic modes,

2 body B-> h h'
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Goldenzweig

(KIT)
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2014 until the end of 2016.
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Report", summarizing all the important observables which

will be measured at Belle II, their experimentally achievable

precision and their impact on our understanding of the

theory (Standard Model and New Physics). This report

should also include a "milestones table" clarifying the

targets for the first 5 to 10 ab-1 of data as well as for the

final goal at 50 ab-1.

This project is an official activity of Belle II, approved by the

executive board of the Belle II Collaboration, in February

2014.

Workshop Dates

The 2014 meetings will be held at KEK in June and
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The WG definitions and their scopes are given below. They are a guide only, some topics will be of higher priority than
others.

WG Overview Coordinators
(in progress)

Semileptonic &

Leptonic B

decays

Semileptonic b->c, b->u transitions: Vub, Vcb, New physics.

Exclusive

Inclusive

Semileptonic b->c and b->u transitions with tau leptons

Charged leptonic decays, B+ -> e/mu/tau nu

Radiative leptonic decays, B+ -> e/mu gamma nu

Guglielmo De

Nardo

(Naples)

Anze Zupanc

(IJS Slovenia)

Radiative &

Electroweak

Penguins

Radiative

Inclusive radiative decays: b->s gamma via inclusive, partial and

full reconstruction tagging methods.

Inclusive radiative decays: b->s gamma and b->d gamma via sum

of exclusive methods.

Exclusive radiative decays (polarisation and asymmetries): b->s

B->K1 gamma, K* gamma, b->d: B->rho gamma, omega gamma

Electroweak

EWP with neutrinos, B->K nu nubar, B-> nu nubar

Inclusive dilepton decays via sum of exclusive, and fully inclusive

methods: B->Xs l+ l-

Exclusive dilepton decays with a focus on electron modes: B->K

e+ e-

Rare and forbidden

Bs->gamma gamma

Neutral leptonic decays, B0->tau tau, B(s)0->tau tau,

Lepton flavour and number violating decays, B-> l tau

Akimasa

Ishikawa

(Tohoku)

Ulrich Haisch

(Oxford)

Alpha & Beta Alpha: B-> rho rho, rho pi, a1 pi

Beta:

precision in b-> c anti-c q,

New phases in b->s anti-q q transitions, B-> phi Ks, B->eta'Ks, Ks

Ks Ks

TCPV in Radiative decays, e.g. B->Ks pi0 gamma, rho gamma (overlap

with above)

Takeo

Higuchi

(IPMU)

Jure Zupan

(Cincinnati)

Satoshi

Mishima

(Rome)

Gamma Charm CP Eigenstates, GLW method (Gronau- London- Wyler) e.g. B-

>D(KK, pipi, Kspi0)K

Doubly Cabbibo suppressed decays, ADS method (Atwood- Dunietz-

Soni), e.g. B->D(K pi)K

Three body decays, GGSZ Dalitz method (Giri- Grossman- Soffer -

Zupan), e.g. B->D(KsKK)K, B->D(Kspipi)K

Combined GLW+ADS method e.g. B->DK, D*K, DK*

Jim Libby

(Madras)

Yuval
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(Cornell)
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Hadronic B

Decay

Direct CP Violation

B->VV modes, angular analyses

Charmless hadronic modes,

2 body B-> h h'
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(KIT)
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The WG definitions and their scopes are given below. They are a guide only, some topics will be of higher priority than
others.
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Nardo
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Radiative

Inclusive radiative decays: b->s gamma via inclusive, partial and

full reconstruction tagging methods.

Inclusive radiative decays: b->s gamma and b->d gamma via sum

of exclusive methods.

Exclusive radiative decays (polarisation and asymmetries): b->s

B->K1 gamma, K* gamma, b->d: B->rho gamma, omega gamma

Electroweak

EWP with neutrinos, B->K nu nubar, B-> nu nubar

Inclusive dilepton decays via sum of exclusive, and fully inclusive

methods: B->Xs l+ l-
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Rare and forbidden
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Beta:

precision in b-> c anti-c q,
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Takeo
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Jure Zupan
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Satoshi
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Gamma Charm CP Eigenstates, GLW method (Gronau- London- Wyler) e.g. B-
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The WG definitions and their scopes are given below. They are a guide only, some topics will be of higher priority than
others.
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Radiative
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Exclusive radiative decays (polarisation and asymmetries): b->s
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Rare and forbidden
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Alpha & Beta Alpha: B-> rho rho, rho pi, a1 pi

Beta:

precision in b-> c anti-c q,

New phases in b->s anti-q q transitions, B-> phi Ks, B->eta'Ks, Ks

Ks Ks

TCPV in Radiative decays, e.g. B->Ks pi0 gamma, rho gamma (overlap

with above)

Takeo

Higuchi

(IPMU)

Jure Zupan

(Cincinnati)

Satoshi

Mishima

(Rome)

Gamma Charm CP Eigenstates, GLW method (Gronau- London- Wyler) e.g. B-

>D(KK, pipi, Kspi0)K

Doubly Cabbibo suppressed decays, ADS method (Atwood- Dunietz-

Soni), e.g. B->D(K pi)K

Three body decays, GGSZ Dalitz method (Giri- Grossman- Soffer -
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Combined GLW+ADS method e.g. B->DK, D*K, DK*
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Overview

The "Belle II-Theory Interface Platform" is an initiative to

coordinate a joint theory-experiment effort to study the

potential impacts of the Belle II program.

We plan to organize meetings twice a year gathering

theory experts and Belle II members, starting from June

2014 until the end of 2016.

One of the expected outcomes of the project is a "KEK

Report", summarizing all the important observables which

will be measured at Belle II, their experimentally achievable

precision and their impact on our understanding of the

theory (Standard Model and New Physics). This report

should also include a "milestones table" clarifying the

targets for the first 5 to 10 ab-1 of data as well as for the

final goal at 50 ab-1.

This project is an official activity of Belle II, approved by the

executive board of the Belle II Collaboration, in February

2014.

Workshop Dates

The 2014 meetings will be held at KEK in June and

November, as a satellite meeting of the Belle and Belle II

General meetings. There is a possibility of holding one

workshop in 2015 at an external location. Individual

working groups may choose to hold additional meetings.

Please register for the meetings on the linked indico pages.

B2TIP Meeting Belle (II) associated
meetings

Meeting
Agenda

2014 June 16-17 @

KEK

B2GM June 18-21,

BGM June 22-23

workshop

indico

2014

November/December

B2GM November 3-

6, BGM November

7-8

 

2015 June   

2015 November   

2016 June   
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The WG definitions and their scopes are given below. They are a guide only, some topics will be of higher priority than
others.

WG Overview Coordinators
(in progress)

Semileptonic &

Leptonic B

decays

Semileptonic b->c, b->u transitions: Vub, Vcb, New physics.

Exclusive

Inclusive

Semileptonic b->c and b->u transitions with tau leptons

Charged leptonic decays, B+ -> e/mu/tau nu

Radiative leptonic decays, B+ -> e/mu gamma nu

Guglielmo De

Nardo

(Naples)

Anze Zupanc

(IJS Slovenia)

Radiative &

Electroweak

Penguins

Radiative

Inclusive radiative decays: b->s gamma via inclusive, partial and

full reconstruction tagging methods.

Inclusive radiative decays: b->s gamma and b->d gamma via sum

of exclusive methods.

Exclusive radiative decays (polarisation and asymmetries): b->s

B->K1 gamma, K* gamma, b->d: B->rho gamma, omega gamma

Electroweak

EWP with neutrinos, B->K nu nubar, B-> nu nubar

Inclusive dilepton decays via sum of exclusive, and fully inclusive

methods: B->Xs l+ l-

Exclusive dilepton decays with a focus on electron modes: B->K

e+ e-

Rare and forbidden

Bs->gamma gamma

Neutral leptonic decays, B0->tau tau, B(s)0->tau tau,

Lepton flavour and number violating decays, B-> l tau

Akimasa

Ishikawa

(Tohoku)

Ulrich Haisch

(Oxford)

Alpha & Beta Alpha: B-> rho rho, rho pi, a1 pi

Beta:

precision in b-> c anti-c q,

New phases in b->s anti-q q transitions, B-> phi Ks, B->eta'Ks, Ks

Ks Ks

TCPV in Radiative decays, e.g. B->Ks pi0 gamma, rho gamma (overlap

with above)

Takeo

Higuchi

(IPMU)

Jure Zupan

(Cincinnati)

Satoshi

Mishima

(Rome)

Gamma Charm CP Eigenstates, GLW method (Gronau- London- Wyler) e.g. B-

>D(KK, pipi, Kspi0)K

Doubly Cabbibo suppressed decays, ADS method (Atwood- Dunietz-

Soni), e.g. B->D(K pi)K

Three body decays, GGSZ Dalitz method (Giri- Grossman- Soffer -

Zupan), e.g. B->D(KsKK)K, B->D(Kspipi)K

Combined GLW+ADS method e.g. B->DK, D*K, DK*

Jim Libby

(Madras)

Yuval

Grossman

(Cornell)

Charmless

Hadronic B

Decay

Direct CP Violation

B->VV modes, angular analyses

Charmless hadronic modes,

2 body B-> h h'

Pablo

Goldenzweig

(KIT)

B2TiP Twiki page: https://belle2.cc.kek.jp/~twiki/bin/view/Public/B2TIP

✓Deliverable: KEK report by the end of 2016. This KEK 
report should contain all the important observable which will 
be measured at Belle II, their impact on our understanding of 
SM as well as BSM. 

✓Defining milestone of 5, 10, 50 ab-1 of data.

✓ Workshop twice a year (’14, ’15, ’16): typically 
combined with Belle II Collaborations meeting in June & 
November. 

We are trying to make some common application (bilateral 
project, MEXT international etc) to raise some money but it is 

very difficult to find a big grant for this year. 
Thus, the TYL budget is extremely important for us!  

https://belle2.cc.kek.jp/~twiki/bin/view/Public/B2TIP
https://belle2.cc.kek.jp/~twiki/bin/view/Public/B2TIP


Lattice QCD Working group

‣Theoretical input 

8 Working Group

‣Semileptonic & Leptonic B 
decays

‣Radiative & Electroweak 
Penguins

‣phi2 & phi1

‣phi3

‣Charmless hadronic B 
decays

‣Charm

‣Quarkonium

‣Tau, low multiplicity & EW

Belle II and 
New Physics Working group

‣Benchmark models and point at 5, 10, 
50 ab-1 of data.
‣Public code for the model dependent/
independent new physics fit 

‣Correlation to other experiments

KEK 
report editors

Our activity for ‘14
B2TiP working group structure

This TYL project:
Belle II-LHCb-ILC joint effort

✓Our activity will be integrated in a more global framework (B2TiP), for which the 
members of TYL will play the central role. 

✓ Ambitious goal is to establish a public code for B physics needed for the global fit.  

✓Our member, R. Itoh (KEK) is selected as a coordinator of New Physics working 
group. He will organize one of the working group meetings in France this 2014. 

✓ French team will acttively contribute to the B2TiP workshops. 
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Right-handed: which NP model?
What types of new physics models?                                
For example, models with right-handed 
neutrino, or custodial symmetry in general 
induces the right handed current. 
  

 
Which flavour structure?                           
The models that contain new particles which 
change the chirality inside of the b➔sγ loop 
can induce a large chiral enhancement! 

Left-Right symmetric 
model: mt/mb

SUSY with δRL mass 
insertions: mSUSY/mb

Cho, Misiak, PRD49, ’94 
Babu et al PLB333 ‘94

Gabbiani, et al.  NPB477 ’96
Ball, EK, Khalil, PRD69 ‘04

Blanke et al. JHEP1203                     Girrbach et al. JHEP1106 

Left-Right symmetric 
model (WR)

SUSY GUT model δRR 
mass insertion

NP signal 
beyond the 

constraints from 
Bs oscillation 
parameters 
possible.

b

γ
L R

R

W−???



Comparison of the three methods
Becirevic, EK, Le Yaouanc, Tayduganov in preparation
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Method I
Expected constraint from SKs!! 
measurement with 2% precision

SKSπ0γ =
2|CSM

7γ C ′NP
7γ |

|CSM
7γ |2 + |C ′NP

7γ |2
sin(2φ1 − φR)

Current bound
SKs!0

! = -0.15±0.2

Comparison of the three methods
Becirevic, EK, Le Yaouanc, Tayduganov in preparation
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Method III
Expected constraint from ! 

measurement with 10% precision

λ =
|C ′NP

7γ |2 − |CSM
7γ |2

|C ′NP
7γ |2 + |CSM

7γ |2

Comparison of the three methods
Becirevic, EK, Le Yaouanc, Tayduganov in preparation
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Assumption for $*/Z penguin (C9,C10 contributions) necessary!

Becirevic, EK, Le Yaouanc, 
Tayduganov arXive:

1206.1502
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