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1, Introduction
The Belle detector, located at the interaction point of the electron J
positron asymmetric energy collider (KEKB), has been working not only as a
BJfactory but also as a TauJfactory. The world’s largest statistics of tau,
9�108 τ+ τ− pair events have been collected at BELLE.

Several searches for NP as well
as precision measurements for
τ leptons have been carried
out at Belle. For SM precision
measurements, the mass of τ
and the branching fractions of
various hadronic decay modes
are measured.[1] To probe NP,
leptonJflavor violating decays
and CPV in the charged lepton
sector are searched.

2, Motivation

Due to the γ*W*π vertex, a measurement of Br(τ�→π�ντe+eJ) not only
provides information on the relevant form factors that can be extrapolated
by Resonance Chiral Theory, but also plays a role in evaluating the hadronic
lightJbyJlight contribution to muon gJ2 and in computing the radiative
corrections to π → ℓ ν and τ → π ντ decays. The Br is predicted[2] as 1.7 +1.1

J

0.3 x 10J5 .

Reference�
[1], J. Brodzicka, et al., Physics achievements from the Belle experiment
[J]. Progress of Theoretical and Experimental Physics, 2012, 2012(1):
04D001.
[2], P. Roig, A. Guevara, G. L. Castro, Weak radiative pion vertex in τ−→ π−

ντ ℓ+ ℓJ decays [J]. Physical Review D, 2013, 88(3): 033007.

3,*Selection*criteria

4,*Background
MC samples for processes that can occur at Υ(4S), such as
generic τ+τ−, Bhabha, diJmuon, twoJphoton and qq 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%) τ−→ ρJ ντ → πJ π0 ντ → πJ eJ e+ γ ντ
(24.0%) τ−→ ρJ ντ → πJ π0 ντ → πJ γ γ ντ
(14.4%) Other τ− decays
(2.7%) Continuum processes
(2.7%) TwoJphoton processes
(0.8%) Bhabha process
(0.04%) B decays

Feynman Diagrams of the decay modes under consideration[1]. Diagrams (a), (b) and (c) indicate
the internal bremsstrahlung due to the radiative γ off the τ, π and vertex. (d) and (e) represent the
contribution of γ emitted off the vector and axialJvector current that mediating the hadronization.

6,*Conclusion
A first measurement of branching fraction for the rare tau decay
τ�→π� eJ e+ ντ is presented, using a 562 fb−1 dataset collected at
the Υ(4S) resonance with Belle detector (SVD2) at the KEKB
asymmetricJenergy e+e− collider. The branching fraction is
measured to be Br(τ�→π� eJ e+ ντ) = (2.33 ± 0.19 ± 0.19) × 10−5,
which is the first measurement on this decay mode.

First, standard preJselection for τ+τJ pair is applied, followed by
additional selections for the mode of concern.

−

5,*Opening the box

Systematics that have been taken into account: luminosity,
tracking efficiency, trigger correction, PID correction, BRs of BKG
modes, BKG/signal detection efficiency, π0 veto.

After opening the box, we observed 676 events inside the signal
box of τ−→ πJ eJ e+ ντ , and 689 events in the chargeJconjugated
mode. While the expected background are 458� 22 events for
τ− and 455 � 21 events for τ+, so clear signal events are
observed. The resultant branching fraction Br(τ�→ π� eJ e+ ντ)
is measured to be (2.33� 0.19� 0.19) x 10J5, where the first
error is statistical and the second is systematic. The result is
consistent with theoretical prediction[2].


