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WHAT IS X17 PARTICLE? – „ATOMKI ANOMALY”

Year 2015

Anomaly observed in the angular correlation of e+e- pairs emitted 

in nuclear transition in the 8Be*(18.15 MeV) 



WHAT IS X17 PARTICLE? – „ATOMKI ANOMALY”

A. J. Krasznahorkay et al., Phys. Rev. Lett. 116, 042501 (2016)
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WHAT IS X17 PARTICLE – „ATOMKI ANOMALY” 

„The data are explained by a 17 MeV vector gauge boson 𝑋 that is produced in the decay of an excited state to the
ground state, 8Be*→8Be 𝑋, and then decays through X->e+e-. The 𝑋 boson mediates a fifth force with a characteristic
range of 12 fm and has millicharged couplings to up and down quarks and electrons, and a proton coupling that is
suppressed relative to neutrons.”



EXPERIMENTS FROM THE XX CENTURY

In 1978 two papers appear: Treiman and Wilczek and Donnelly et al., which proposed that axions could be discovered 
through the study of nuclear decays (the best cases are ~10-20 MeV excited levels in light nuclei)



EXPERIMENTS FROM THE XX CENTURY

9.17 MeV excited state in 14N from 13C(p,g)14N at Ep = 1.75 MeV



EXPERIMENTS FROM THE XX CENTURY

Measured e+e- decay of the 17.2 MeV level in 12C 
and e+e- decay of the 17.6 MeV level in 8Be.



EXPERIMENTS FROM THE XX CENTURY

12C state at 17.2 MeV 8Be state at 17.6 MeV

Expained as decay of short lived boson with 
mass ~9 MeV/c2



EXPERIMENTS FROM THE XX CENTURY



EXPERIMENTS FROM THE XX CENTURY
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XXI CENTURY



XXI CENTURY

Proceedings after XXX Mazurian Lakes Conference on 
Physics, Piaski, Poland, September 2–9, 2007.



XXI CENTURY
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MANY PAPERS WITH EXPLANATIONS (FEW EXAMPLES)

 Péter Kálmán, Tamás Keszthelyi, Anomalous internal pair creation, Eur. Phys. J. A (2020) 56:205

(It is found that nuclear transitions, the transition energy of which is significantly lower than the whole transition 

energy, can cause peaked angle dependence in electron-positron angular correlation.)



MANY PAPERS WITH EXPLANATIONS (FEW EXAMPLES)

 A. C. Hayes, J. Friar, G. M. Hale, and G. T. Garvey, Angular correlations in the 𝑒+e- decay of excited states in 8Be, 

Phys. Rev. C 105, 055502



MANY PAPERS WITH EXPLANATIONS (FEW EXAMPLES)

 Xilin Zhang, Gerald A. Miller, Can nuclear physics explain the anomaly observed in the internal pair production in 

the Beryllium-8 nucleus?, Physics Letters B 773 (2017) 159–165 (improved nuclear physics model for the e+–e−

production by including the interferences between E1, E2, and M1 multipoles)



CONCLUSIONS

 Anomalies observed in different IPC spectra from de-excitations of states in 8Be, 4He 

and 12C, may be interpreter as X17 particle.

 Still waiting for the fully independent experiment to repeat 8Be anomaly in the 

nuclear physics process

 Real validation/falsification by particle physics experiments to provide proof of X17 

existance.



Thank you for your attention!
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