
✓ Atomic parity violation

✓ Parity-violating Møller scattering

✓ Electron and muon anomalous magnetic 

moments:

✓ Beam-dump experiments

✓ Rare meson decays: particularly pion and kaon 

processes

✓ SINDRUM-I: 

Any viable 17 MeV gauge boson must satisfy a large number of laboratory constraints:

➢We introduce two Higgs doublets (2HDM) to allow nonzero axial couplings while maintaining fermion 

mass generation.

➢Chiral, flavor-specific U(1)X charge assignments ensuring gauge anomaly cancellation allow the required 

interaction structure.

➢This makes it possible to generate axial-vector couplings of the required magnitude:
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➢The ATOMKI Collaboration observed unexpected excesses 

of electron-positron pairs in several nuclear transitions.

➢These excesses are kinematically consistent with a new 

boson X of mass 17 MeV.

➢Signals have been reported in excited states of 8Be, 4He and 
12C (more theoretically uncertain).

Different spin-parity assignments for the new particle face different problems:

Why is it so challenging to explain?
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The results
➢ The surviving 

parameter space is 
narrow and 
experimentally 
testable.

➢ The PADME 
experiment has 
also reported an 
approximately 2σ 

excess near 16.90 
MeV, intriguingly 
close to the mass 
suggested by 
ATOMKI.

➢Scalar: cannot explain the 
8Be anomaly.

➢Pseudoscalar: cannot 
account for the 12C anomaly.

➢Pure vector: faces strong 
constraints from pion-decay 
searches.

➢Axial-vector, or mixed 
vector-axial interactions: 
currently provide the most 
promising interpretation.
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We consider a gauged, chiral and flavor-specific extension of the Standard Model.

introduces a light neutral gauge boson X

✓ Neutrino-electron scattering

✓ Coherent elastic neutrino-nucleus scattering 

(CE𝝂NS)

✓ Neutron-lead scattering

✓ Collider searches and visible-resonance 

searches

✓ The gauge boson must also decay sufficiently 

promptly inside the ATOMKI detector
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