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Recent status of the discovery of the X17 particle
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The X17 particle, status and new ideas, Mar 23 – 27, 
2026, ECT*, Trento

https://indico.ectstar.eu/event/260/overview

The topic of this workshop is the “X17” particle, which existence has been claimed in 
a series of recent experiments. In the workshop, the current status of the new 
experimental research and the new advances of the theoretical studies about this 
hypothetical particle will be presented and discussed. The issue is of great interest, 
for the great impact on the study of the beyond standard model physics and 
fundamental symmetries.
It would be the first confirmation of a “dark matter” particle, and the possible 
mediator of a fifth force. 2WPCF 2026, Budapest
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1. Experiments to Detect the X17 Particle 

2. Dark Photon Search with MAGIX at MESA 

3. DarkLight: a Model-Independent Search for 
the X17 

4. Highlights of the LNF/X17 workshop 

5. The X17 search with the MEG-II apparatus 

6. Probing the Existence and Properties of the 
X17 Boson Using Proton and Neutron Beams

7. Study of the Anomalous Internal Pair 
Creation in Be at LNL-INFN 

8. Status of the PADME X17 Search 

9. Ongoing Search for X17 at the LHCb 
Experiment 

10. Searching for the X17 Particle with the NA64 
Experiment at CERN SPS 

11. Probing the X17 using Coherent Elastic Neutrino 
Nucleus Scattering 

12. Experimental Plan for the X17 Particle Search at 
Fudan University 

13. Constraining the X17: Neutrino NSI and IceCube
Data 

14. Searching for Light Dark Particles with η and η′ 
Mesons 

15. Light Boson Searches with New JEDI: Current 
Results and Perspectives 

16. The Montreal X17 Experiment: Status Report 
17. Dark Photon Search with MAGIX at MESA 
18. Ongoing Search for X17 at the LHCb Experiment 
19. Searching for the X17 Particle with the NA64 

Experiment at CERN SPS 
20. Study of the Anomalous Internal Pair Creation in 

Be at LNL-INFN 
3WPCF 2026, Budapest
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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
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Attention score

WPCF 2026, Budapest



4He
12C

Experimental results obtained at the Tandetron
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Phys. Rev. C 106, 
L061601 (2022)

Phys. Rev. C 104, 
044003 (2021)

Universe 210 (11), 
409, (2024)

8Be, GDR

5WPCF 2026, Budapest



Kinematical evidence for the X17 particle
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GDR

6WPCF 2026, Budapest



Confirmation our results in Hanoi, Vietnam

7WPCF 2026, Budapest



Experimental setup built at the Hanoi University of Science, 

Vietnam in collaboration with ATOMKI, Debrecen, Hungary

Elba XVII 88WPCF 2026, Budapest



Acceptance corrected angular correlations
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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.
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Experimental and simulated 
acceptances

WPCF 2026, Budapest



Observation of structures at ≈17 MeV and ≈38 MeV/c2 in 
the ɣɣ invariant mass spectra in pC, dC, and dCu 

collisions at plab of a few GeV/c per nucleon  
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e+e- - invariant mass 
spectrum

γγ- - invariant mass 
spectrum

Abraamyan et al., Phys. Part. and Nuclei, 2024, 55, 4.WPCF 2026, Budapest



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

11WPCF 2026, Budapest

3”x3”
LaBr3

Detectors.
FWHM<0.5% 
at 18 MeV

DSSD



12γγ-coincidence measurements, with high statistics (1010) and good energy resolution

Investigation of the 2γ decay of the 17.6 and 
18.15 MeV resonances of the 8Be nucleus

WPCF 2026, Budapest



Explanation of the 
background coming from 
scattered ɣ-rays

Wide  energy (2 MeV) and time (3 ns)  
windows to include all coincidences of 
scattered ɣ-rays

Ratio of the angular correlations measured 
at Ep=1100 keV and 450 keV.

Preliminary results for the ɣɣ angular correlations

13WPCF 2026, Budapest



Very sharp time windows (0.6 ns) to reduce the background of scattered ɣ-rays

The obtained 
preliminary  
branching ratio 
(1.5*10-5) for the 
double ɣ-decay is 
comparable to the 
e+e- decay (6*10-6) of 
the X17 particle.

Reducing the background of scattered ɣ-rays by 
setting sharp gate on the time differences

14WPCF 2026, Budapest



The newest version of our COmpact Positron 
Electron (COPE) spectrometer with two DSSD layers 
at each telescopes (NIM 1084, 171232 (2026))

Using such a spectrometer we want to cope with the questions connected to the X17 particle
15WPCF 2026, Budapest



m0c
2=16.5±0.20(stat)±0.3(syst.)

Angular correlation of the e+e- pairs measured for the 18.15 MeV transition in 8Be 

The anomaly in 8Be was confirmed with 10 times 
better statistics. From bump to saw-tooth

16

vacuum tube

WPCF 2026, Budapest



For the  E=18.15 MeV transition and mx= 17 MeV/c2  
the  Lorentz Factor is: γ = E / m_X ≈ 1.067, so the 
velocity of the particle is: β = √(1 - γ⁻²) ≈ 0.35c.

Assuming the particle has a laboratory decay length 
of L_lab ≈ 0.5 cm (consistent with the ATOMKI 
vertex reconstruction), the proper rest-frame decay 
length (cτ) is: cτ = L_lab / (βγ) ≈ 0.5 cm / (0.35 ×
1.067) ≈ 1.35 cm, and τ= 45 ps. 

This decay occurs cleanly within the prompt, wide-
angle tracking acceptance of the ATOMKI 
spectrometer, allowing for clear pair resolution, 
detected and the Θ measurements are not 
distorted. 

Estimating the lifetime of the X17 particle 
(motivations)

17WPCF 2026, Budapest



Local and global hit distributions

18WPCF 2026, Budapest



On the lifetime of the X17 particle

Decay length: 
2.9±1.0 mm

Lorentz Factor: 

γ = E / m_X ≈ 1.067

Velocity: 

β = √(1 - γ⁻²) ≈ 0.35

cτ = L_lab / (βγ)= <3 mm/ (βγ)=
8.1 mm

            τ< 27 ps
            ϵ>2.6*10-5

19WPCF 2026, Budapest

Correcting the R distribution 
for the phase space. x 1/R2π 



Constrains for pseudoscalar/axion-like 
(invisible) particles

ϵ>2.6*10-5

20WPCF 2026, Budapest

E141 experiment,
Phys. Rev. Lett. 59, 755 (1987).

(NA64)



• The current experimental results on the double ɣ-decay of 
the X17 particle are consistent with the Duba results.

• It supports the pseudoscalar/axion-like interpretation of the 
X17 particle, as suggested by many theorists.

• Our lifetime measurements also favor this interpretation. 
There is no tension with the previous results.

Conclusion

21WPCF 2026, Budapest



To 8Be continued...
Thank you very much for your attention!
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New results from Hanoi

25WPCF 2026, Budapest



E141 experiment,
E. M. Riordan et al., 
Phys. Rev. Lett. 59, 755 (1987).

Excluded regions for pseudoscalar/axialvector  

bosons

26WPCF 2026, Budapest



Correction of the R distribution  by 1/R2π 
(phase space) to get the real distributions.

27WPCF 2026, Budapest



D. Banerjee et al., (NA64) PRL 120, 231802 (2018);
PRD 071101(R) (2020)

NA64 at CERN attempt to produce dark sector particles via 
bremsstrahlung-like processes using highly relativistic electron beams 
(e.g., 50 GeV).
If a 17 MeV particle is produced in a 50 GeV collision, it inherits a 
massive forward momentum. The kinematics change drastically:
Lorentz Factor: γ = E / m_X = 50,000 MeV / 17 MeV ≈ 2941
Velocity: β ≈ 1.0
Laboratory Decay Length: L_lab = γ(cτ) ≈ 2941 × 0.29 cm ≈ 8.5 meters. 28WPCF 2026, Budapest



2929WPCF 2026, Budapest
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