An Alpha-Proton Scattering Model for SNO+ Background
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Introduction Interaction Cross Section
The SNO+ reactor antineutrino analysis revealed anomalous The o — p elastic scattering cross section was obtained from Running the GPU-accelerated simulation for two initial
events near in the 1-2 MeV range. ab-initio calculations done by [4]. To isolate the effect of the alpha particle energies representing known alpha back-
a—p elastic scattering (since SNO+ has an existing model for orounds In SNO+ we obtain the following spectra.
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neutron-capture gamma ray, this feature was later identi- Ecm [MeV] Eem [MeV] When incorporated into the background model, these spec-
fied as a high-energy tail from a — p scattering, previously tra Improve the agreement of the model with detector data.
unaccounted for due to diﬁeriﬂg queﬂChiﬂg factors. Figure 3. Processed differential (left) and iIntegrated (right) Cross This Supportg the o — D elastic Scaﬁer]ng hypotheg]g ana

sections. The black line on the differential cross section plot indicates

motivates further investigation.
the bounds of the cuts made. 5

Figure 2. Energy
distribution of tagged
2Po events, showing
correlation between
the anomalous SNO+
background and tagged
2°Po alpha events.
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De ayed Reconsiructed Energy (Mev) problem as a matrix-vector comparison problem, using cu-
We characterize this background via a GPU-accelerated RAND|5] for fast random number generation.
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