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The purpose of the presentation

- comparison of the latest scientific papers on the correlation between photons 
emitted by positronium annihilation (2022-2024)

- presentation of the formalism using Krauz operators to describe Compton 
scattering



Positronium



Klein–Nishina formula for polarized photon



A brief overview of history

1932 : Carl D. Anderson observed in a cloud chamber in an electric field a particle behaving like an 
electron but with a positive charge (“Energies of Cosmic-Ray Particles”).

1946 : John Archibald Wheeler in article “Polyelektrons” proposed the existence of the positron and 
described its properties.

1947: M. H. Pryce and J. C. Ward in the publication “Angular Correlation Effects with Annihilation 
Radiation” showed that the two photons emitted during the annihilation of an electron-positron pair are 
correlated at an angle of 180 degrees, which means that they are emitted in opposite directions.

1948: Hartland Snyder and his two colleagues presented an analysis of the angular correlation of scattered 
annihilation radiation in the publication “Angular Correlation of Scattered Annihilation Radiation”

1948: R. C. Hanna in the publication "Polarization of Annihilation Radiation" experimentally confirmed 
the correctness of the formula given by M. H. Pryce and J. C. Ward

1951 : Martin Deutch proved the existence of the positron (“Evidence for the Formation of Positronium 
in Gases”).



Revival of interest in polarized photons in medicine (2011)
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    - factor



R-factor (Price & Ward 1947)

2.85



Evolution of the quantum system
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Correlation between parameters



Meta-experiment



Watts (2021)



Watts (2021)



Watts (2021)



Abdurashitov (2022)
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Parashari (2024)
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Bordes (2024)
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Summary of experiments



In progress

We are preparing two publications:

1. Deeper study of the Compton effect using QIT (almost done, during the 
consultation)

2. We want to compare existing experimental data with our formalism and 
propose additional measurements that will be able to confirm/refute 
existing approaches to photon entanglement.



Thank you for your attention


