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Time reversal invariance test in nuclear beta decay: Analysis of the
data of MORA at JYFL

Why are we living in a world made of matter?

The “Matter’'s Origin from RadioActivity” (MORA) experiment [1] is looking for answers.
Appearing in the  decay spectra of mixed Fermi and Gamow Teller transitions, the so-called
D correlation is sensitive to Time reversal violation, and via the CPT theorem, to CP violation.
CP violation is one of the three famous Sakharov conditions needed for explaining the matter
— antimatter imbalance observed in the Universe [2]. The measurement of the D correlation in
the decay of trapped, and laser polarized 2Mg* and 3°Ca* ions, as proposed in the frame of
MORA, complements the search for Electric Dipole Moments to look for new interactions,
which can explain the imbalance [3, 4].

The MORA experiment is currently taking data using *Mg* beams delivered by the IGISOL
facility, at the Accelerator Laboratory of the University of Jyvaskyla. The sensitivity on D should
attain the ~10* level, which will be competitive with the best limit obtained so far on a non-zero
D correlation in neutron decay [5]. To attain such precision regime, several weeks of data
taking are required along the coming years (2025-2027) at Jyvaskyla, both for 2Mg* and °Ca*
beams. As for every precision measurement aiming at looking for New Physics, the analysis
of data has to be undertaken in parallel with data acquisition, in order to control data quality
and to investigate systematics effects potentially affecting the sensitivity of the measurement.
The data analysis includes crosschecks and adaptation of existing simulations of individual
detectors of MORA, performed with GEANT4 and PENELOPE Monte Carlo codes, and pursing
the investigation of systematic effects using these simulations. The M2 internship aims at
contributing to the data analysis initiated by the MORA team at GANIL.
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Expected skills

e Skills in numerical methods and data analysis, statistics
General interest in developments in fundamental subatomic physics
Knowledgeable in experimental methods in nuclear or particle physics
Good communication skills
Programming (C++/python/others)

This work leads to a PhD-thesis
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