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Belle is finished in 2010/6/30. Belle-Il upgrade started.
2010/9/13 Tau2010 —> Analysis with full data sample is on going. 3




D :
Recent analysis

Simple
e t2lll (last summer)

Difficulty of
e T Ks (671fb1) reducing the BG

e 12|VO(—>hh’) (this summer)

e 12IP%(2>vy) (this summer)
e t2lhh’
o T2ly

Hard

— Updating the searches using (almost) full data sample

— Analyze the modes from simple selection to hard for
background reduction

e Provide feedback to next analysis of similar final state.
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LFV in SUSY

SUSY is the most popular candidate
among new physics models

naturally induce LFV at one-loop
due to slepton mixing

12|y mode has the largest branching fraction
in SUSY-Seesaw (or SUSY-GUT) models

When sleptons are much heavier than weak scale

Higgs
LFV associated with a (h/H/A) < M3

neutral Higgs boson (h/H/A) >

Higgs coupling is proportional to mass
=up or ss (n, ’ and so on) are favored
and B.R. is enhanced more than that of t>py.

To distinguish which model is favored,

O .
010/9/13 Tau2010 1—=21MP decays are also important.



Analysis procedure
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2photon process

f=leptons,quarks

signal

signal side

T ®Neutrinos in both side
®Missing energy in signal side
! a radiative Bhabha process
! g qq
v.y tagside '\ /‘
[l
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®Mass of mesons € J e
'/a ®many
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Search for 12>2P%=n°n,n’)

Previous result

Data : 401 fb'! @ Belle, 339 fb-'@BaBar B<(0.8-2.4)x1077 at 90%CL
(PLB648,341(2007)) (PRL98,061803(2007))

*To obtain high detection efficiency,
n(n’) is reconstructed from yy(p%) as well as Tan’(wan).

e New search with 901fb-! data sample
e To obtain better resolution, n(n’)-momentum is evaluated using
Nn(n’)-mass-constrained fit.

e Differently from the previous analysis,
selection criteria are set mode by mode.

e For t=2un, neural network selection is also introduced.

Finally, the efficiency is higher than previous (around 1.5x in average),
while <1 background event is achieved.
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Search for IV(=p?,K*°,e,d)

Previous result
Data : 543 fb'l @ Belle, 451 fb-l@BaBar

B<(0.3-1.9)x1077 at 90%CL

(PLB664,35(2008)) (PRL100,071802(2008),PRL103,021801(2009))
*Differently from 2P°, 2photon process could be large backgrounds for 2=e.

*New search with 854fb-! data sample

*Background study:

It turns out that not only 2photon process but also ee+X process become
large background. = Reduced using missing-momentum direction

MC (epo) 200

- 100

0
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Other BG for eK*, eK* and ep
= Event with y-conversion

For example, eK*mode
T 21 oV
with y conversion from m°

\Y - Fake K*
e+ Aas
miss KID
Finally, higher or similar efficiency

is kept (around 1.2x in average),
while similar background level is
achieved.
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D
Summary

Lepton flavor violation is a good signature of New Physics.

We have updated search for t LFV decays into
2+MO(=1"mn’,p° K**K*0,0,)
using the world-largest data sample obtained by KEKB/Belle

No LFV signals are observed yet and we set limits of
branching fraction around O(103).
—2>~World highest sensitivity!

UL for 2> up? is the most stringent among all the t-LFV decays
*Achieve improved sensitivity,

not only much larger data samples but also more

effective BG rejection after detailed examination of the BG

Belle is starting the analyses for the various modes
using its full data sample! (>1ab1)
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