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With a sample of (10087 ± 44) × 106

J/ψ events, the branching fractions of 
η ′ → π +π − l+l − (with l = e, µ) are 
determined to be B(η ′ → π +π − e +e 
−) = (2.45 ± 0.02(stat.) ± 0.08(syst.)) ×
10−3 and B(η ′ → π +π −µ +µ −) = (2.16 
± 0.12(stat.) ± 0.06(syst.)) × 10−5 , 
which are in good agreement with the 
theoretical predictions [1, 4] and the 
previous measurements [5–8], as 
shown in fgure 10 (a). 



4

The ATOMKI anomaly → signals for a new 17 MeV boson →
gauge boson of a new fundamental force of nature

Article in Nature, 
CNN news, boom in 
the media



The newly built tandetron lab. in ATOMKI and the 
newest version of the e+e- spectrometer 



4He 12C

Kinematical evidence for 
the X17 particle

Phys. Rev. C 104, 
044003 (2021)

Phys. Rev. C 106, 
L061601 (2022)

Recent experimental results
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Our results were first interpreted theoretically with a new vector gauge boson by 
Feng and co-workers, which would mediate a fifth fundamental force with some 
coupling to standard model (SM) particles. The possible relation of the X17 boson 
to the dark matter problem triggered an enormous interest in the wider physics 
community and resulted in also many other interpretations, the complete survey of 
which is beyond the scope of my talk.

It would be good to measure first if it is a vector or axial-vector particle or a QCD 
meson or a dressed radiation quanta with a rest mass of 17.0087 MeV/c2 obtained 
from the exact solutions of the Dirac equation of the joint system of a charged 
particle and plane waves of the quantized electromagnetic radiation. 

I am going to speak about the current status of checking the existence of the 
hypothetical X17 particle with nuclear physics methods.

Theoretical interpretation of the results



Experiments/Institutes connected to the X17 particle

1. HUS, Hanoi, Vietnam

2. JINR, Dubna, Russia

3. MEG II, PSI, Willigen, Switzerland

4. PADME, Rome, Italy 

5. New JEDI projekt , GANIL, France

6. INFN, Legnaro, Italy

7. DAFNE, Montral, Canada

9. CTU, Prague, Czechia

10. nTOF, CERN, Switzerland

11. NA64, CERN, Switzerland
12. NA62, CERN, Switzerland
13. BES-III, Beijing, China
14. FASER, CERN, Switzerland
15. SUPER-X, ANU, Canberra, Australia
16. DARKLIGHT, GLAB, USA
17. PRad, GLAB, USA
18. REDTOP, USA, Purdue, USA
19. Belle-II, SuperKEKB, Japan
20. NA48, CERN, Switzerland
21. MAGIX, Dark MESA, Mainz, Germany
22. VEPP-3, Vladivostok, Russia

Leitmotiv: Since Galileo, we have known that one of the most effective ways to learn about the world around 

us is to conduct experiments. If we don't know something, let's ask nature itself. That's what experiments are for.



Experimental setup built at the Hanoi University of Science, 

Vietnam in collaboration with ATOMKI, Debrecen, Hungary 
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The idea of the new e+e- spectrometer with two arms

• Concentrate on the 140 degree 

region.

• Put the detectors closer to the 

target 30 mm than they were 

used in Debrecen (60 mm).

• We can have similar acceptance 

at 140 degree in this way for the 

two cases. The simulation curve of acceptation 
before making setup



Aceptance corrected angular correlations

2024. 09. 22. 11

Ep=441 keV 
No anomaly 

Ep=1.04 MeV. Background: M1+E1
The anomaly appears at angle 
around 140o  (*)

mboson=16.7 ± 0.47 (MeV)
Significance: 4-5σ
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Tran The Anh et al., 
Universe 2024, 10(4) 168.



Confirmation of the X17 particle 
in the Dubna experiment 

12
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Confirms our results on the 
e+e- -decay of X17

Confirms our results on the 
γγ- -decay of X17

Abraamyan et al., Phys. Part. and Nuclei, 2024, 55, 4.



Search for the X(17) particle in the 7Li(p,e+e-)8Be reaction 
with the MEG II detector  (PSI, Willigen, Switzerland)
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ICHEP Conference 18-24 July 2024, Prague



Resonant search for the X17 boson at PADME



The expected peak to 
background ratio (assuming 
a vector particle) is only 
about 0.6-2.0% for the 
allowed coupling constant 
region, making it very 
challenging to find this 
resonance. 





The New JEDI (Judicious Experiments for Dark 
sectors Investigations) project (GANIL, France)

The two set of Double-Sided Silicon Strips Detectors (DSSSDs) of the New 

JEDI setup provides energy losses and angles of the detected electrons and 

positrons. In addition, the sets of plastic detectors with SiPM readout is used 

to measure the residual energy of electrons and positrons. 

We plan to develop a 

long-term research 

program in the MeV terra 

incognita energy range at 

the new SPIRAL2 facility, 

that will deliver unique 

high-intensity beams of 

light, heavy-ions and 

neutrons in Europe.

In practice, three 

experiments using the 

New JEDI setup 

concerning the existence 

of the X17 Dark Boson 
are envisaged… 



DSSD + Plastic sci. with SiPM readout.















Report of the EUROLABS experiment (S/N=3) at ATOMKI 
12-24 May 2024

Validation of a X17 boson demonstrator at n_TOF  
C. Gustavino, G. Gervino, P. Mastinu, F. Renga, S. Scarpellini, 

Istituto Nazionale Fisica Nucleare, Turin University

ATOMKI staff: A.J. Krasznahorkay, P. Hajdu, I. Rajta, I. Vajda

The ATOMKI measurements have been done in the framework of a program 
towards a forthcoming measurement of the 3He(n,e+e-)4He at the neutron 
beam facility n_TOF at CERN.

The detector is composed by:
-4 large uRwell (tracking);
-A scintillator system (trigger and TOF);
-A coil (e+e- identification and 4-momenta).

The aim of ATOMKI test is to validate this detector using the 3Li(p,e+e-)8Be 
process and a detector demonstrator. -Good tracking performance of uRwell;

-Low sensitivity of scintillator bars to ~18 MeV gammas;
ATOMKI measurements have been inserted in the
CDR the final detector and submitted to INFN
referees.



New experiments in HUN-REN ATOMKI
Study the γγ-decay of the X17 particle

The Dubna results for 2γ decay …

X17 is a QED meson ???
Cheuk-Yin Wong, MDPI, Universe, 2024, 10, 173



Conclusion

• I am very happy that there are many nuclear and particle physics 
laboratory in which physicists are checking the existence of the X17 
particle, and trying to understand their properties. 

• In two cases the existence of  the X17 particle already confirmed.

• In the coming years we are expecting more results also for the spin 
and parity of the particle. 

• I am especially delighted that our Polish friends are also going to 
study X17 with their professional HADES  spectrometer at FAIR.



Thank you very much for your kind attention.
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