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At the turn of October and November 2008, the WASA-
at-COSY collaboration performed an experiment to col-
lect data on the η meson decays in pd→ 3He η reac-
tions. The COSY accelerator provided a proton beam
of momentum 1.7 GeV/c which has been used to pro-
duce η mesons by collisions with the deuteron target.
Decay products of short-lived mesons were registered in
the central part of the WASA detector and 3He ions
in the forward part. We report on the results of an in-
vestigation of the η → e+e−γ conversion decay. It is a
very interesting decay since the electron and positron in
the final state come from the conversion of a virtual γ
quantum and, therefore, they constitute a rich source of
knowledge about the electromagnetic structure of decay-
ing meson. It is a very important feature of this decay
process since the η meson is a short-lived neutral parti-
cle and it is not possible to investigate its structure via
the classical method of particle scattering.
The performed analysis [1] allowed for the extraction of
the η transition form factor as a function of the e+e−

mass and, therefore, for the calculation of the slope pa-
rameter, related to the charge radius of the η meson.
525 ± 26 events of the η → e+e−γ decay channel were
reconstructed. The applied restrictions allowed to sup-
press the background from the other η decays to a negli-
gible level and the multipion background was subtracted
from the signal, based on missing mass distributions
evaluated for each Me+e− separately. The analysis chain
led to the determination of the value of the slope pa-
rameter,

bP =
dFη
dq2
|q2'0 = Λ−2

= (2.27± 0.73stat. ± 0.46sys.) GeV−2, (1)

where the estimated systematical uncertainty should be
treated as an upper limit only [1, 2]. This preliminary
result is consistent with the one obtained by CB/TAPS
collaboration, (1.92±0.35stat.±0.13sys.) GeV−2 [3]. Dis-
tributions of the transition form factor as a function
of the Me+e− mass extracted in both experiments are
shown in the upper panel of Fig. 1. Within the statisti-
cal uncertainty, the obtained spectrum confirms the cal-
culations of the Vector Meson Dominance (VMD) model
(bP= 1.78 GeV−2)[4]. The preliminary result obtained
in this work is also in agreement with the one obtained
using the η → µ+µ−(γ) decays, studied in the heavy ion
experiment NA60, (1.95±0.17stat.±0.05sys.) GeV−2, in
which photons were not registered [5].
The three results mentioned above, enabled to estimate
the charge radius of the η meson

< r2η >
1/2 =

√
6 · bP

= 0.68± 0.02 fm. (2)

This value is in disagreement with the VMD one
(< r2η >

1/2= 0.64 fm), calculated using the slope param-
eter given in [4], at the level of two standard deviations.
It is also interesting to notice that the obtained radius
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Fig. 1: Upper panel: Experimental spectrum of the
squared transition form factor, |Fη|2, as a func-
tion of the Me+e− obtained in this work (black
points) and by the CB/TAPS experiment (blue
points). The black, solid line shows the QED pre-
diction for a point-like particle while the red,
dashed line is the prediction of the VMD model.
Bottom panel: The slope, bP , of the η transi-
tion form factor. The preliminary result of this
work is shown in comparison with previous re-
sults.

of the η meson is smaller than the radius of charged pion
of < r2π >

1/2= (0.74± 0.03) fm [6].



Based on the data collected in 2008 it was shown that
WASA-at-COSY is a suitable tool to study the η tran-
sition form factor via the η → e+e−γ decay with a neg-
ligible background from other η decay channels. The es-
timated systematical uncertainty is negligible with re-
spect to the statistical one. Therefore, it is tempting,
in this context, to analyze the next data sample with
higher statistics.

References:

[1] M. Hodana, Study of the η → e+e−γ decay using
WASA-at-COSY detector system, Jagiellonian Uni-
versity, Cracow PhD thesis (2012)

[2] R. Barlow, Systematic errors: Facts and fictions,
(2002) arXiv:0207026 [hep-ex]

[3] H. Berghauser, V. Metag, A. Starostin, P. Aguar-
Bartolome, L. K. Akasoy and others, Determination
of the eta-transition form factor in the γp → pη →
pγe+e− reaction, Phys. Lett. B701, 562–567 (2011)

[4] L. Ametller, J. Bijnens, A. Bramon and F. Cornet,
Transition form-factors in π0, η and η and η′ cou-
plings to γγ, Phys. Rev. D45, 986–989 (1992)

[5] R. Arnaldi and others, Study of the electromag-
netic transition form-factors in η → µ+µ−γ and
ω → µ+µ−π0 decays with NA60, Phys. Lett. B677,
260–266 (2009)

[6] A. Liesenfeld and others, A measurement of the ax-
ial form-factor of the nucleon by the p(e,e’ pi+)n
reaction at W = 1125-MeV, Phys. Lett. B468, 20
(1999)

a Institute of Physics, Jagiellonian University, PL-30059
Cracow, Poland
b Institut für Kernphysik and Jülich Center for Hadron
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∗ Supported by COSY-FFE and by the Polish Min-
istry of Science and Higher Education under grant No.
2861/B/H03/2010/38


