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X17: an update



The ATOMKI group observed an excess of e-e+ pairs emitted at large relative angle in the 3H(p,e-e+)4He, 7Li(p,e-e+)8Be, 
11B(p,e-e+)12C nuclear reactions. This excess can be explained with the creation (and decay into e-e+ pairs) of a new 
particle with mass ~17 MeV, called X17 boson. 

GDR→DC
GDR→1st excited level

7Li(p,e-e+)8Be 3H(p,e-e+)4He 11B(p,e-e+)12C

Ep=1.1 MeV

Ep=4 MeV
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The X17 anomaly
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The X17 anomaly (taken from Spataro Seminar)



No indications of X17 well beyond two-sigma-equivalent global p-values

An excess has been observed, with global p-value equivalent to 1.77(15) 

New data to be acquired to better clarify:

• we are commissioning a new detector for Run IV

• a new micromegas-based tracker to separately measure the absolute cross sections of ee/ thus allowing a 
combined analysis
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The X17 anomaly (taken from Spataro Seminar)



• Pressurized 3He (Target)
• MPGD detector (3D tracking)
• Scintillator bars (Trigger and ToF) 
• Magnet (Charge and energiesof ejectiles) 

SETUP
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uRwell
Counts/Strip/Trigger Vs  T 
<<1 for any T 
(675 ns Time windows)

TESTS @ EAR2 and ATOMKI 

target

uRwell 
38x46 cm2

Scintillator 
plane

Reconstructed 
track
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• Good tracking 
• Low background (including 

g-flash) in the EAR2 area



Simulations

Real Vs reconstructed 
aperture angle 

between e+e- pairs

e+e- pairs charge separationMagnetic Field 

Assuming: 
• 20% detector efficiency for e+e- pairs
• 5x1018 pot (EAR2 area)
→7 s excess expected, for pairs with a 
large angular aperture
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