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Abstract. High statistics measurements of the analyzing power for the p p → ppη reaction were performed with the WASA-at-COSY detector at the Cooler Synchrotron COSY.
The η meson was produced at two excess energies: Q = 15 MeV and Q = 72 MeV, and
it was registered using the missing and invariant mass techniques. The determined analyzing power is consistent with zero for Q = 15 MeV implying the dominance of s wave
and an insigniﬁcant contribution of the S d partial wave. However, at Q = 72 MeV the
angular distribution of the analyzing power reveals a strong interference of Ps and Pp
partial waves. Moreover, the available theoretical predictions for the angular dependence
of the analyzing power strongly deviate from our experimental results.

1 Introduction
The aim of the presented studies is the determination of the analyzing power Ay (θ) for the reaction
p p → ppη, which can provide the information about the production mechanism of the η meson and
meson-nucleon ﬁnal state interaction. So far the total and diﬀerential cross sections for the η meson
production in nucleon-nucleon collisions [1] have been determined precisely [2–14]. However Ay has
been determined only by the DISTO [15] and COSY-11 [16–18] collaboration with large uncertainties.
The presented experiment was conducted using the azimuthally symmetric WASA-at-COSY detector
[19] and a polarized proton beam provided by COSY colliding with a proton target at two beam
momenta: 2026 MeV/c and 2188 MeV/c corresponding to 15 MeV and 72 MeV excess energies,
respectively. The polarization degree was measured using proton-proton elastic scattering reaction,
registered simultaneously with the main reaction. The determined value of the polarization amounts
to about 65%, and it was stable over the whole experiment [20, 21]. Compared to the previous COSY11 experiments with about 2000 events only [16], WASA-at-COSY collected nearly 400 000 events
with an η meson identiﬁed.

2 Analyzing power of the η meson
The analyzing power Ay was determined by measuring the pp → ppη reaction and two neutral particles originating from the η meson decays: η → γγ and η → 3π0 . Values of Ay (θ) were determined for
spin up and spin down mode and both decay channels separately.
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Figure 1. Analyzing power of the η meson as a function of the centre-of-mass emission angle of the η meson θη .
(Left) Angular distribution of Ay for excess the energy 15 MeV, where superimposed lines indicate theoretical
predictions: vector dominance model [22] for 10 MeV - solid red line; pseudoscalar model [23, 24] - dashed
blue line. (Right) Angular distribution of Ay for 72MeV, where the superimposed solid pink line denotes the ﬁt
of Ay with the sum of the two associated Legendre polynomials P11 and P12 .

The analyzing power was determined for ten angular θ intervals together with statistical and systematic uncertainties (Fig. 1). The obtained angular dependence of the analyzing power agrees with
the previous experiments. However it diﬀers from the theoretical predictions based on the pseudoscalar or vector meson dominance models [22, 24].
Figure 1 shows the obtained results based on the measured experimental data with superimposed
lines corresponding to a ﬁt of the formula:
dσ
= C1 · sinθη + C2 · cosθη sinθη
dΩ
with C1 = (APs A∗Pp ) and C2 = (AS s A∗S d ) treated as free parameters of the ﬁt.
Ay

(1)

3 Result
The elaborated angular dependence of the analyzing power agrees with previous results obtained by
the COSY-11 experiment but disagrees with the theoretical predictions [23, 24]. The analysis using
the associated Legendre polynomials shows that S s S d and Pp Ps interference is not present for Q
= 15 MeV. For the higher excess energy (72 MeV), the observed S d partial wave contribution is also
negligible. However, a contribution of Ps Pp interference is large which indicates that at Q = 72 MeV
the η meson is produced in the s and p wave, but a contribution from the d wave is negligible.

Acknowledgment
We acknowledge support by the Polish National Science Center through grant
No. 2011/03/B/ST2/01847, by the FFE grants of the Research Center Juelich, by the EU Integrated Infrastructure Initiative HadronPhysics Project under contract number RII3-CT-2004-506078
and by the European Commission under the 7th Framework Programme through the Research
Infrastructures action of the Capacities Programme, Call: FP7- INFRASTRUCTURES-2008-1,
Grant Agreement N. 227431.

2

EPJ Web of Conferences 130 , 03010 (2016)

DOI: 10.1051/ epjconf/201613003010

MESON 2016

References
[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]

P. Moskal et al., Prog. Part. Nucl. Phys. 49, 1 (2002)
E. Chiavassa et al., Phys. Lett. B 322, 270 (1994)
H. Calén et al., Phys. Lett. B 366, 39 (1996)
H. Calén et al., Phys. Rev. Lett. 79, 2642 (1997)
F. Hibou et al., Phys. Lett. B 438, 41 (1998)
J. Smyrski et al., Phys. Lett. B 474, 182 (2000)
A.M. Bergdolt et al., Phys. Rev. D 48, 2969 (1993)
M. Abdel-Bary et al., Eur. Phys. J. A 16, 127 (2003)
P. Moskal et al., Phys. Rev. C 69, 025203 (2004)
P. Moskal et al., Eur. Phys. J. A 43, 131 (2010)
H. Petren et al., Phys. Rev. C 82, 055206 (2010)
H. Calén et al., Phys. Rev. Lett. 79, 2642 (1997)
H. Calén et al., Phys. Rev. C 58, 2667 (1998)
P. Moskal et al., Phys. Rev. C 79, 015208 (2009)
F. Balestra et al., Phys. Rev., C 69, 064003 (2004)
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