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Supplementary Note 1: Study of the sensitivity of the experimental method to CPT-violating 

effects 

In order to demonstrate the sensitivity of the experimental approach to potential CPT-violating effects 

in the cosθ operator distribution, a set of Monte Carlo simulation experiments was performed in which 

different levels of a CPT-violating asymmetry was introduced into the distribution of the main 

observable, the cosθ operator. 

The simulations included the allowed angular and energy distributions of photons from o-Ps→3γ 

annihilations expected from quantum electrodynamics, materials and geometry of the positronium 

production setup as well as of the detector, Compton interactions of the annihilation photons and photon 

registration threshold on deposited energy characteristic of the detection setup. Realistic resolutions of 

the J-PET detector were included in the recorded interaction times and deposited energies as well as in 

their spatial location. Each simulation was performed with the same statistics as that of the experimental 

data, resulting in a comparable statistical sensitivity. Simulated events were subjected to the same 

selection and analysis criteria as data. In order to minimize the impact of statistical fluctuations, multiple 

independent simulations were performed for each value of the induced asymmetry in the 10-5-10-2 range. 

Supplementary Figure 1 presents the obtained dependence of the values of the CCPT  coefficient extracted 

from the analysed simulations on the CPT asymmetry levels assumed at the MC generation stage. It 

shows that the presented approach with the current statistics of the experimental dataset is sensitive to 

CPT-violating asymmetries in the distribution of the cosθ operator with magnitudes starting at about 

5 × 10-4 whereas for smaller asymmetries the obtained values are consistently null results, showing no 

false asymmetries originating from the detector or data analysis.   

 

Supplementary Figure 1: Sensitivity of the experiment to CPT-violating asymmetries induced in Monte Carlo 

simulations. Values of CCPT coefficient obtained from analysis of MC simulations as a function of the level of CPT asymmetry 

induced in the simulations. Analysis was performed at the same way as the analysis of the experimental data also including the 

experimental analysing power of 0.37.  For each value of assumed asymmetry, different colours denote independent simulations 

of the same case of CPT violation. The error bars denote statistical uncertainty. The analysis applied to simulated events was 

identical as used on experimental data and the statistics of simulations was matching that of data. 


