
Experimental overview on X17
Attila J. Krasznahorkay

Institute for Nuclear Research (ATOMKI) 

Debrecen

Hungary

1



2

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



• Decay with 2α emission: ≈ 100% 

• With γ-radiation: B(8Be + g) ≈ 1.5 x 10-5

• With internal pair creation: B(8Be + e+ e-) ≈ 5.5 x 10-8

→ Smooth, gradually decreasing angular correlation

• Creating a dark photon: B(8Be + X) ≈ 5.5 x 10-10

→finding a peak on the curve
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Creation and decay of 8Be* 
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Excitation with the  
7Li(p,γ)8Be reaction
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8Be 

Study of the 8Be M1 transitions



An e+ - e- spectrometer constructed by using 
Multi Wire Proportional (gas filled) detectors 
and plastic scintillator telescopes
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• Kinematical evidence for 
the X17 particle

• Vector character of X17 
is supported.

The newest version of the 
spectrometer
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Consistent result 
were obtained with
 the new 
spectrometer

Experimental results

6



Phys. Rev. Lett. 125, 081801 (2020) 

Forward Search Experiment (FASER)

CERN’s newest experiment, is now running in the LHC tunnel. FASER 
is designed to study the interactions of light and weakly interacting 
particles. 

Search for the X(17) particle in the 7Li(p,e+e-)8Be reaction 
with the MEG II detector  (PSI, Willigen, Switzerland)

(CERN)

Particle and nuclear physics experiments searching 
for the X17 particle

https://faser.web.cern.ch/index.php/
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Shedding light on X17: community report:
Eur. Phys. J. C (2023) 83:230
https://doi.org/10.1140/epjc/s10052-023-11271-x

8Be and more recently 4He and 12C anomalies constitute an open
question in nuclear and low energy particle physics. Independent 
confirmation will be very welcome in strengthening the ATOMKI 
observation, and possibly confirming the particle-like explanation of the 
anomalous angular distributions observed so far.

Several experimental efforts are ongoing in different international 
laboratories in order to reproduce the observation using the same or 
similar techniques. Future initiatives are proposing alternative 
approaches based on different production mechanisms.
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https://doi.org/10.1140/epjc/s10052-023-11271-x
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GDR
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Observation of the X17 anomaly in the 
decay of the Giant Dipole Resonance



GDR

A new e+e- spectrometer, their
acceptance, γ-ray and energy-sum specta

LaBr3 γ-ray
monitor

Plastic
scintillator

Plastic
scintillator

DSSD detectorsTarget

110 deg.
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Energy-sum 
spectrum



GDR

e+e- angular correlations for the low-
enegy region, and for the GDR one
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13m0c2=17 MeV

Fitting the e+e- angular correlation 
for the GDR region
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• We have got kinematical evidence for the X17 particle

• Our recent experimental data supports the vector character of 
the X17 particle 

• Very recently, at the 52nd International Symposium on 

Multiparticle Dynamics (Gyöngyös, 21-25 August 2023)  two 

groups are already reported on supporting experimental results. 
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Conclusions:



Thank you very much for your kind attention

To 8Be continued…
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