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Recently, the ATOMKI group found evidence for a new fundamental boson, named the X17,
observed via p+7Li→8Be +(X17→(e+e−)), p+3H→4He +(X17→( e+e−) and )) and p+311B4
+(X17→( e+e−)) reactions with a mass of 17 MeV and significance � 7�. There are now numerous
projects to search for weakly coupled bosons, including the X17, using particle physics experiments
. However, only the ATOMKI group have utilized nuclear reactions in a competitive way to date.

We intended to employ the Pelletron accelerator in Melbourne to initiate nuclear reactions of the
kind: p+ZX→Z+1Y +( e+e−) and to build a low mass, high precision Time Projection Chamber,
(TPC) with world-first capabilities. The invariant mass resolution of the TPC to the (e+e−) final
state is expected to be 0.1 MeV. This provides a substantially more sensitive search for anomalous
(e+e−) production than any other experiment and 200 times more sensitivity than ATOMKI. Ac-
cordingly, we will either observe the ATOMKI anomaly on the Pelletron or exclude it at very high
significance. Following this we propose a program to search for anomalous (e+e−) production with
world-leading sensitivity in the 5-25 MeV mass region. In addition, the very large acceptance, and
excellent angular and energy resolution of the TPC enables qualitatively more sensitive investiga-
tions of Nuclear Internal Pair Conversion decays. This capability enables a range of novel Nuclear
Physics investigations.

The presentation will describe the proposed TPC, its expected performance together with its appli-
cation and anticipated impact in particle and nuclear physics investigations.
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