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Electron-positron angular correlations were measured for the isovector magnetic dipole 17.6 MeV
(J* =17, T =1) state — ground state (J* =07, T = 0) and the isoscalar magnetic dipole 18.15 MeV
(J* = 1T, T = 0) state — ground state transitions in ®Be. Significant enhancement relative to the internal
pair creation was observed at large angles in the angular correlation for the isoscalar transition with a
confidence level of > 5. This observation could possibly be due to nuclear reaction interference effects or
might indicate that, in an intermediate step, a neutral isoscalar particle with a mass of
16.70 £ 0.35(stat) &= 0.5(syst) MeV/c? and J* = 1* was created.
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The theoretical model used is from M. E. Rose
[PR 76,678 (1949)]; No interference was studied;
emission was assumed to be isotropic
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The experiment
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EM transitions
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On-shell photon
production
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* Cross section depends on 0 and ¢
* Interferences exist between different multipoles
* Experimental simulation needs to be improved
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Pair emission anisotropy
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Form factor for M1|?
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Summary

* A model handling different EM transitions and interferences is
available now

* The model is benchmarked against on-shell photon process
(the photon production provides valuable constraints)

Interferences give nontrivial angular dependences

* Form factor could reduce the significance of the anomaly, or
even explain it, but requires a large length scale (unexpected)

The model could be adapted to study the interplay between
new particle decay mechanism and the virtual photon decay

* More experimental efforts are needed



