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1, Introduction

The Belle detector, located at the interaction point of the electron -
positron asymmetric energy collider (KEKB), has been working not only as a
B-factory but also as a Tau-factory. The world’s largest statistics of tau,

9 X 108 t* v~ pair events have been collected at BELLE.
Several searches for NP as well

Belle Detector as precision measurements for
, Aerogel Cherenkov cnt. T leptons have been carried
SC solenoid , . n=1.015~1.030

15T —___ N out at Belle. For SM precision
= sacver measurements, the mass of t
" and the branching fractions of
A various hadronic decay modes
8 GeV € =ik | -\ Central Drift Chamber Qe measured.[l] To probe NP,

' »small cell +He/C,H, ] ]
N lepton-flavor violating decays
Siiviee: dat ' w /K, detection and CPV in the charged lepton

3/4 lyl‘. DSSD 14/15 lyl‘. RPC+Fe Sector are Sea rched.

4, Background
MC samples for processes that can occur at Y(4S), such as
generic T't, Bhabha, di-muon, two-photon and qgg processes
are exploited. The amounts of MC samples for all the processes

are at least three times larger than the experimental data. Full
set of EXP/MC corrections (from the sideband studies)
were applied to the signal and background detection
efficiencies. The number of BKG events is predicted as 458 = 22.

Constituents of background events:
(55.2%) T > p vi>om v > e ety
(24.0%) T>p vi oW v DUV Y Ve
(14.4%) Other T~ decays

(2.7%) Continuum processes

(2.7%) Two-photon processes

(0.8%) Bhabha process

(0.04%) B decays

CsI(T) —
16X,

TOF counter —

2, Motivation 5, Opening the box
. " | After opening the box, we observed 676 events inside the signal
box of T—> 1 e e v¢, and 689 events in the charge-conjugated

mode. While the expected background are 458 = 22 events for
T and 455 =+ 21 events for 1%, so clear signal events are
observed. The resultant branching fraction Br(t*> nt™ e e* v
is measured to be (2.33 &= 0.19 £ 0.19) x 10>, where the first
error is statistical and the second is systematic. The result is
consistent with theoretical prediction!?..
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Feynman Diagrams of the decay modes under consideration[1]. Diagrams (a), (b) and (c) indicate 2'80) . !g&;‘_;ﬁf)" o B o (>
the internal bremsstrahlung due to the radiative y off the t, m and vertex. (d) and (e) represent the 160 B bhabha G160 ;St;e' -
contribution of y emitted off the vector and axial-vector current that mediating the hadronization. 140 — oo ol == ceuu
: ] 2ol = eecc
Due to the y'W'nt vertex, a measurement of Br(t*—>n*v.e*e’) not only ol s { I B cose
. . . _BO BO 100 nte
provides information on the relevant form factors that can be extrapolated i R T e
. . . . B char
by Resonance Chiral Theory, but also plays a role in evaluating the hadronic —piy M
. . . . . . . . = Heevv :
light-by-light contribution to muon g-2 and in computing the radiative — MC-Signal — MC-Signa

corrections to t = € v and T = 1t v, decays. The Br is predicted!? as 1.7 *1-1.
o X 10™.
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%2 / ndf 8.998 /28
Prob 0.9997
pO 1.176 + 0.209
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3, Selection criteria
First, standard pre-selection for t™t pair is applied, followed by
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additional selections for the mode of concern. B e S

1 2 < Nugber oi clﬁargeld tracks < 8 Systematlcs that have been taken into account: luminosity,

2 um of charge| < 2

; Sum of momenta of charged tracks in the CM frame (PM) < 10 GeV/c tracking eff|C|ency, trlgger. correc.tl.on, PIDOcorrectlon, BRs of BKG

4 Sum of energy deposit in the ECL Egcr < 10 GeV modes, BKG/signal detection efficiency, r” veto.

5 Maximum Pt of charged track (Ptnax) > 0.5 GeV/c

6 Event vertex |r| < 0.5 cm, |z| < 3.0 cm

7 For 2 track events, 7-1,7-2, and 7-3 must be satisfied: ]

7-1 Sum of P°M < 9 GeV/c 6, Conclusion
7-2 Sum of Frcr < 9 GeV : : :

_ o, ek . A first measurement of branching fraction for the rare tau deca
7 3 5 < Hmlssmg momentum < 175 + +

8 | Eree=[Sum of PM + Sum of ESM (energy of 7 in the CM frame)] > 3 GeV > ™ e et v is presented, using a 562 fb™ dataset collected at

or. Ptya. > 1.0 GeV/e :

) For 2-4 track events. 6.1 and 9-2 must be satisfied: the Y(4S) resonance with Be.IIe detector (SVD.Z) at the. KEK.B
9-1 Erot=|Erec + PSM] < 9 GeV .or. maximum opening angle < 175° asymmetric-energy e*e collider. The branching fraction is
9-2 [lilrlm[léir;fo ;rgcks W1t81321300f° chd ]<<120; ]Gf\f measured to be Br(t*> n* e e*v;) =(2.33+0.19 £ 0.19) x 10,

.Or. ECL - . , . . . .

10 Maximum opening angle > 20° which is the first measurement on this decay mode.
E D%Ciilptioni PLAB 5 0.1G tf/{/ele\;lg‘t”?/1 L3 > 0.2GeV/ Reference:

nergy-.iviomentum A € C, I'x . € C . . . .

PID eID(e%)>0.5, uID(r)<0.95, eID()<0.2, 7ID(r) > 0.4 [1], J. Brodzicka, et al., Physics achievements from the Belle experiment

Secondary vertex 72y] < 1.2 em, —1 < 2z < 1.5 cm [J]. Progress of Theoretical and Experimental Physics, 2012, 2012(1):

Angular distribution \cos(T — 3prong)| < 1 04D001

Invariant mas 1.05 < M (m<18Gch . .o : :

o n, o ; P2 +P, O+p.+p3f~_§»¢ag—p, o / . [2], P. Roig, A. Guevara, G. L. Castro, Weak radiative pion vertex in T—> 1
. G S s AN &+ & decays [J]. Physical Review D, 2013, 88(3): 033007
Gamma Veto | Eiotal signatside < 400 MeV, Esignal~maz < 300 MeV, Ny pothsides < 8 Vr ecays [Jf. Fnysical heview U, , : :

70 veto 110 < M., < 160 MeV, 110 < M +.-., < 165 MeV




