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Abstract

The spatial parity (P) violation in strong interactions have never been observed experimentally. One can include a P-breaking term in
the QCD Lagrangian. Thus, there can be a local violation of P-symmetry in the medium with high temperature and large topological
fluctuations [1]. As a consequence, some hadrons would decay in channels that forbidden by the global parity conservation [2]. In this
work we investigate the possibility of observing such process: decay of a charged ap meson into charged J:oion and photon [3]. We study
an invariant-mass spectrum of m* — v pairs produced in PYTHIA Monte Carlo generator with enabled a, — ¥ + vy decay channel. To
distinguish the peak of mentioned decay from the background the mixed-event subtraction, kinematic cuts and Dalitz plots analysis was
used. As a result we have estimated minimal number of pp collision events for significant signal of the P-breaking decay.

Symmetry breaking in strong |
The QCD Lagrangian

Analysis of generated data

e To distinguish the correlated signal from the combinatorial back-
ground we used the event mixing technique.
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participation of Mg and n mesons (Fig. 2).
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Decays of ap meson "

There are several decay chains of ag: that lead to the final pair of - i

n* meson and vy particle [5]. a; — n + ©* is the dominant channel O

(90%). Then n meson can decay into 2y (39.4%), nt + n— + n° My, GEV

(23%) or 310 (32.6%). There is 4.29% chance that n decays into Fig. 2: The composition ofinvariami—mass spectrum after vy cut.

several particles with only one y (mostly nt + 7 + 7). The branching ratio of (ag — 1= + Y) is 5%.

n9 mostly decays into 27y (98.8%). Thus, v, that has aj in ancestors,
was probably produced by n or m® mesons. It can be detected as
stripes at Myy = 135 MeV (n°) and 548 MeV (n) at the Dalitz plot by direct a; — n* + v decay near the region of ag mass. Apart of
(Fig. 1). The second a: decay channel, K* + K (10%), produces : - '

9 0 y ' » P that peak all particular spectra are smooth around 0.98 GeV.

low rate of m* — 7 pairs. The analysis was applied for the data generated in PYTHIA8 Monte
Carlo simulator with 45 = 13TeV and enabled a; — n* + v decay

The main contribution in the background arises due to the correla-
tions that occurs from diquarks in PYTHIA. There is a peak produced

gz.z - channel (Fig. 3). There was 10 millions events for branching ratio =
. 2 — 107 5% as a test and 60 millions for branching ratio = 0.001% as more
> 1*; - Fig. 1: Dalitz plot realistic scenario.
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Fig. 3: Analysis of spectra with branching ratio of (a?): — T + Y)
left: 5%, right: 0.001%. Black markers simulate data in
experiment, blue correspond all decays of af): which produce

T~ + v pairs selected after vy cut and orange shows true yield from
the desired decay.
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