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Motivation

A new high-statistics measurement appeared at Belle in
2009

Good knowledge of the ηπ
−

π
0 may help in a search for

2nd class current τ → ηπν

Belle is repeating the analysis of BaBar to study
production of e

+
e
− → ηπ

+
π
−
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Summary of τ → ηππν measurement

Group B,%

CLEO, 1992 0.170 ± 0.020 ± 0.020

ALEPH, 1997 0.180 ± 0.040 ± 0.020

Belle, 2009 0.135 ± 0.003 ± 0.007

Most recent and high statistics

result came from Belle. See the

mass spectra below
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Summary of e+e− → ηπ
+
π
− measurements I

Group
√

s, GeV Npoints ∆stat, % ∆syst, %
ND, 1986 1.25 - 1.40 3 50 - 100 10
CMD-2, 2000 1.25 - 1.40 6 30 - 60 15
SND, 2010 1.17 - 1.38 6 15 - 60 10.5
DM1, 1982 1.40 - 1.80 4 30 - 60 10
DM2, 1988 1.35 - 1.80 10 25 - 60 10
BaBar, 2007 1.00 - 1.80 16 10 - 60 8

BaBar studied the whole range from threshold to m
τ

SND: M.N. Achasov et. al., JETP Lett. 92, 84 (2010)
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Summary of e+e− → ηπ
+
π
− measurements II

Cross section of e
+
e
− → ηπ

+
π
−
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BaBar data are much precise than those at DM1,DM2 above
1.4 GeV.
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CVC basics

The allowed
JPG = 1−+

, τ →
2nπντ , ωπντ , ηππντ , ...

B(τ− → V−
ντ ) ≈ 32 %

For the vector part of the weak hadronic current the mass distributions of
the produced hadrons is
dΓ
dq2 = GF |Vud |

2SEW

32π2m3
τ

(m2
τ − q2)2(m2

τ + 2q2)v(q2),

where the spectral function is

v(q2) =
q2σI=1

e+e−
(q2)

4π2α2 ,
Integration gives the branching fraction:
B(τ−→X−ντ )
B(τ−→e−νeντ ) = 3|Vud |

2SEW

2πα2

∫ m2
τ

4m2
π

dq2 q2

m2
τ

(1 − q2

m2
τ

)(1 + 2 q2

m2
τ

)σI=1
e+e−
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Comparison ofe+e− and τ spectra
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In general, τ spectra are consistent with e
+
e
−.

Yellow band on the “difference” plot denotes a 5.3 % syst.
error of Belle.
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A fit of e+e− data

Spectra are described by the
interfering ρ(1450) and
ρ(1700):
A ∼ Aρ′ + Aρ′′e iφ
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A fit of τ spectra based on RChL current
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An agreement of ππ mass might be improved by doing
2-dim fit

As a cross check τ spectral function can be compared to
one obtained from e

+
e
−

P.Roig, D. Dumm, Phys.Rev. D86 (2012) 076009
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Conclusions

Spectral functions of τ and e
+
e
− are compatile

The whole dataset on e
+
e
− → ηπ

+
π
− can be used to

exctract ηππ fromfactors

2dim or two 1-dim fits can be done using RCHL currents

The same fitting code as for τ
− → π

+
π
−

π
−

ν can be used

Any comments or suggestions are appreciated
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