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The ATOMKI anomaly → signals for a new 17 MeV boson →
gauge boson of a new fundamental force of nature
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8Be

8Be

4He
12C

• Kinematical evidence for 
the X17 particle

• Vector character of X17 
is supported

• Ejected with L=1 in 8Be

The newest version of the 
spectrometer

2016
PRL

2017

2021
2022

Consistent result with
a new spectrometer

Previous experimental results
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The following facts give us confidence about the reliability of the 
experimental results:

• Good agreement between the experimental and simulated acceptances,

• Good agreement between experimental and simulated IPCC values for 16O, 
28Si, 8Be  17.6 MeV and 15.1 MeV transitions for large angular ranges,

• Consistent experimental results with 6, 5, and 2 telescopes,

• Good agreement between experimental and simulated IPCC values for 
asymmetric energy distributions of the e+e- pairs,

On the acceptance of the spectrometers
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Excitation with the  
7Li(p,γ)8Be reaction
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8Be

Study of the 8Be M1 transitions



Ep=1.04 MeV     Ep=1.10 MeV

8Be

e+-e- energy-sum spectra and angular correlations
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Acceptances for 
different detector 
configurations

Angular correlations measured from the 
decay of the Ex=18.2 MeV resonance



Experiments started at Hanoi 
University of Science (HUS) to 
search for dark matter in 2022

NaJ(Tl) γ-ray
Monitor det.

Plastic
scintillator

Plastic
scintillator

DSSD detectorsTarget

120 deg.





Preliminary results of the 8Be 
experiment performed at HUS

Energy summing in 
det1 and in det2

Energy sum spectrum



γ-ray production with direct proton capture. 
The main source of background produced by 
external pair creation on the backing of the 
target and on the other surrounding 
materials. GEANT simulations.

Forbidden 
transition!!!

Study of the 21 MeV M0 transition in 4He excited 

by the 3H+p reaction
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Results obtained for 4He

A.J. Krasznahorkay et al., Phys. Rev. C 104, 044003 (2021)12

4He
4He
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Search for X17 in the decay of the 17.23 MeV 
1- resonance in the 11B(p,e+e-)12C reaction

γ-ray spectrum taken 
with a 3”x3” LaBr3

detector. 13

12C

13Excitation function for the resonance



m0c2 = 17.0 MeV

Kinematical evidence 
for the X17 particle

Anomal internal pair creation observed in 
12C, which supports the X17 boson

12C
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Angular correlations measured at 
different excitation energies

Fitting the experimental 
data with MC simulations



GDR

Future plans: Extend the X17 research 
towards higher excitation energies
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TRK sum rule

GDR
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GDR

A new e+e- spectrometer, energy-sum 
spectrum and the acceptance of the 
spectrometer

LaBr3 γ-ray
monitor

Plastic
scintillator

Plastic
scintillator

DSSD detectorsTarget

120 deg.

Red: Experimental acceptance (GDR energy range)
Black: Experimental acceptance (statistical range)
Blue: Simulated acceptance (GDR energy range)17

Energy-sum 
spectrum



GDR

e+e- angular correlations for the low-
enegy region, and for the GDR one

m0c2=17 MeV
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Preliminary
Preliminary



 

Az X17 részecske keresése a GDR legerjesztődésekor  
 

 

Target   Q(p,γ)    Q(p,n) 

----------------------------------------------------------------- 
9Be   6.59   -1.85 
11B            15.96            -11.45 

13C   7.55   -1.419 
19F            12.84            -10.43 
23Na            11.69   -4.84 
25Mg   6.31   -5.06 
27Al            11.58   -5.59 
29Si   5.59   -5.72 
31P   8.86   -6.18 
33S   5.14   -6.36 

------------------------------------------------------------------ 
15N            12.12   -3.54 
39K   8.33   -7.30 

------------------------------------------------------------------- 

Opening a new avenue for studying 

the X17 properties in GDR decay
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Thank you very much for your kind attention

To 8Be continued…
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Coming experiments
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γ-ray and  e+e- energy-sum spectra recorded at
Ep= 4 MeV
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4He8Be
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