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Final Report B_05 for 2013-2017

M.-H. Schune & K. Hara

Hara, Itoh, Higuchi (Belle II)
Schune, Borsato, Polei (LHCb)
Reducing systematic errors
New observables

B physics
Experimental
result

Wilson coefficient
Mass insertion (SUSY)
CKM matrix (LR symmetric model)

N\

External
inputs and
constraints

New
physics model

Hashimoto & Blossier (Lattice)
Kou (Precision data, flavour data)
Itoh (B factory data, CKM fit)

Goto (SUSY, Little Higgs, Vector-like)
Kou (Left-Right symmetric model,
SUSY)

v Since 2015, our activity has been integrated in a more global framework of Belle
Il collaboration (B2TiP): the members of TYL played he central role of B2TiP.



B2TiP

B2TiP is the official Belle Il physics working group. During 2014-2017,
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Phase 11 (2015)
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. New ideasr??

Phase 111 (2016)
Finalizing the analysis/text
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B2TiP working group

Find details on the B2T 1P website

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

WG1 G. De Nardo, A. Zupanic, M. Tanaka, I Tackmann, A. Kronfeld

WG2 J. Yamaoka, U. Haisch, T. Feldmann
WGS3 w . L1 Gioy, J. Zupan,

WG4 J. Libby, Y. Grossman, M. Blanke
WG P. Goldenzweig, M. Beneke, C.-W. Chiang, S. Sharpe
WG6 G. Casarosa, A. Schwartz, A. Ragan, A. Petrov

WGT Ch.Hanhart, R.Mizuk, R.Mussa, C.Shen, Y.Kiyo, A.Polosa, S.Prelovsek

WGS . Hayasaka)T. Feber, L. Passem@

WG9 <@Bernlochnen Y.Sato, U.Nierste, L..Silvestrini, J Kamenik, S. Sitmula
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[: Leptonic/Semi-leptonic II: Radiative/Electroweak III: phil(beta)/phi2(alpha) I'V: phig (gamma)
V: Charmless/hadronic B decays VI: Charm VII: Quarkonium(like) VIII: Tau & low multiplicity IX: New Physics
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TYL members contributions to B2TiP

» WG2: Radiative and Electroweak penguin B decays :A. Ishikawa (convener),

M.-H. Schune, E. Kou, F. Le Diberder

» WG3:Time dependent CP asymmetry : S. Mishima (convener)

» WGH4: phi_3 measurement : K. Trabelsi (reviewer)

» WG8:Tau physics: K. Hayasaka (convener), B. Moussallam, J. Hisano, E. Kou

» WG9: New Physics : R. Itoh (convener),Y. Sato (convener), S. Mishima, E.

Kou, M. Nojiri
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Future prospect of the UT triangle
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Future prospect of the CKM UT?
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To understand this “80” effect better, we have run a Monte

Carlo simulation.

We randomly sample the central values (1000 trials) assuming
Gaussian measurements and compute the significance.

What is the chance to observe a deviation < 50
significance in CKM Unitarity Triangle ??
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New project FLAV_02
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Common physics topics

i) the photon polarization measurement of b->sy
processes (with final state, K* K, etc, including y->e+e-)

ii) the hadronic tau decays, in particular, to observe the CP
violation in T->KTTV channel

iii) the CKM ®s/y determination via channels such as B->D
(->KTT1T)K etc.

These 3 observables are among the Golden Channels of Belle Il/LHCb
and many efforts are ongoing both theoretically and experimentally.



New project FLAV_02

The goal of the project :

Investigating a possible improvement in the decay amplitudes description
(signal/background) for Belle Il and LHCb observables.

Based on the latest progresses on the lattice QCD and the hadron physics.
Possible outcome:

Application of the new amplitude description to the Bellell/LHCb analysis.
Publishing a phenomenology paper on the new amplitude description.
Regular video meeting (journal club style)

Experimentalists : raising questions of the analysis

Theorists : explaining the basics of the subject and the latest progress in the
field

Visiting Japan/France

Long term (7-10 days?) visit for collaboration

Short term visit : B2TiP meeting, Theory group seminars, TYL-FJPPL
workshops




Theme of 2017

X This first year, we will focus on the overlap of the K*
resonance and the so-called K-TT s-wave contribution.

X This contribution has been recognized in many
measurements, while how to treat this “state” depends on
modeling (ho common agreement on the modeling).

X The modeling dependence affects especially to the strong
phase, which is the crucial information needed e.g. for
determining the CP violating parameters.




Appearance of K-TT s-wave
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BW vs LASS models
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Model dependence results in different
strong phase. For the CP asymmetry
measurement, the phase from the
vector-scalar form factor is crucial.

BWK§(143O) (s).

S

hep-ex/0507099
E791 D+->K-Tr+1+  w [

mi(Kn})

$B=

S-wave parameterization in MIPWA

Co(sk) = cre®

D decays are very important for
Y/®3 measurement, where the
model dependent becomes
crucial !!!




Discussions on-going...

arXiv:0607133:

K\ K

K (Kpi S-wave) is not a usual resonance..
A strict definition is “pole in the KTT->TTK
T

amplitude on the second Riemann sheet” ......

n
Can we use this “definition” and apply for T, D, B decays?
In fact, one can apply the S-matrix method for T decay as long as it
comes from the vector and scalar couplings.
arXiv:1509.03188
D \ K | For the D decay, we have to compute DTTKTT scattering.
Advantage: the number of parameters, strictly
respecting the unitarity of the scattering.
T n What is the impact on the Y/®3 measurement?

arXiv:1307.0736 | Relevant work in lattice QCD on KTT p-wave study.




Conclusions

X We are very excited to start a new collaboration
with a smaller groups of people.

X This year, we will work on the K-pi s wave
problem in the Belle Il and LHCDb analysis.

X We have already started monthly Skype meeting.
X We plan a face-to-face meeting this year.

* We plan to keep contributing to the new series
of the B2TiP workshops.




Backup



arXiv:1606.0473 |
LHCb B->KTTpM

If the goal is only to eliminate the S-wave
component, the angular analysis is enough. But if the
goal is to use the S-wave and/or S-wave/P-wave
intereference, the result depends on the model.

given in Ref. [27]
has the form
&ST+I)
dme,dq? AV

The remaining I, and I; coefficients can be written in terms of the decay amplitudes

. Defining QO = (cos Ok, cosby, ¢'), the resulting differential decay rate
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where fpw(mg,) denotes the my, dependence of the resonant P-wave component, which
is modelled using a relativistic Breit—Wigner function. The S-wave component is modelled
using the LASS parameterisation [29], fLass(mkr). The exact definitions of the P- and
S-wave line shapes are given in Appendix A. The real-valued coefficients Gy, G55, GIB,

GY and Gﬁ I are bilinear combinations of the ¢*>-dependent parts of the K*0 (K*°) helicity




hep-ex/0507099
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The first application of the so-called “Model
Independent Partial Wave Analysis”.

S-wave parameterization in MIPWA

Co(sk) = cre®

01(5) — [WK*(892)(3) + BK;‘(1410)WKT(1410)(S) +
BKT(168O)WKT(1680)(S)] X Fé (p7 TR)?
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Fr = [1+(rq?| vector
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D decays are very important for Y/®3
measurement, where the model dependent

becomes crucial !!!

Many more examples can be found by the
talk by A. Palano at IWHSS |7 conference.




Demonstration of the model dependence
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What is lacking for kappa
+K*0(1430) with respect
to LASS must be the u-
channel, t-channel effects

—— LASS (by Babar)

—— K*0(1430) + BG with delta=Pi/4

kappa + K*0(1430) by Schechter

—— kappa only by Schechter

K*0(1430) + BG
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The kappa+K*0(1430)
model can explain rather
well the LASS phase.The

lower phase at kappa

region is due to the
interference to K*0(1430)

kappa by Schechter
m.G.
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My, 897 + 2.1 MeV
G, 322 + 6.0 MeV

YK 5.0 + 0.07 GeV !
My 1385 £ 3.3 MeV
G, 266 £ 9.5 MeV
Vs 4.3 £2.1 GeV !
X2 4.0
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