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Introduction:
One of the unique features of the J-PET detector is its ability to measure polarization direction of the annihilation photons [1, 2]. And also, we can use J-PET detector

as a standard way to study the momentum and spin direction of the annihilation photons [1,3]. The Standard Model predicts that the photon—photon interactions and
weak interactions will mimic the symmetry violation in the order of 107° and 10713 respectively [1-2,4]. Positronium atom is a unique laboratory to test CP discrete

symmetry involving correlations of photons momenta originating form ortho-positronium (o-Ps) annihilation [6-9].

Discrete-Symmetry Tests in the Leptonic Sector %““D
180 Para-positronium (p-Ps), T = 125 ps %%
A AN

J-PET Detector

« The J-PET detector consists of 192 plastic scintillator strips (EJ230) of dimensions

500 x 19 x 7 mm3 each, forming concentric layers (48 modules on radius 425 mm, 48
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creation of a bound state called Positronium [1].

* As an atom bound by a central potential, it is a parity eigenstate, and as an atom built

out of an electron and an anti-electron, it is an eigenstate of the charge conjugation i iﬁ U [I D ““{

operator [1-4].
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Fig.1l. Schematic of the single layer of plastic scintillators in the
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Step 2: Identify Favorable Hits per Event. N - A « Time Over Threshold (TOT) is adopted as a measure of energy deposition.
Selection of good hits from the event. Hit, TOT [ns N : . . _
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Fig.5. Left: Four voltage threshold levels are applied from the recorded signal (blue
lines). Recorded times at both PMT’s (t, and tg) are used for the determination of the
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Fig.9. Relative Azimuthal Angle to Segregate Signal from Background. (red) interacts with the detector strip, causing photons to be emitted, which are then

detected by photomultipliers (PMT) [1,6].

Summary and Preliminary results

Future Research Tasks

Main aim in future is to test the CP discrete symmetry in the decay of
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U Experimental measurement performed for 122 days. The collected data is equivalent to 24 x 10° events of ortho- Positronium atom using Modular J-PET Detector.

0-Ps— 3y + y " and the expectation value of the symmetry odd-operator is presented below.

« The Modular J-PET detector consists of 24 detection modules. Each
module is made of 13 strips of 13 BC-404 plastic scintillators with
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the total weighted average of the preliminary resulit. charged leptonic sector until now [8] as shown in Fig.11.

With the successful measurement we are expecting to improve the statistical sensitivity of the
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