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BDT Postselection

Introduction & Motivation Analysis Strategy

A per-channel XGBoost BDT separates NC A — N~ signal from all backgrounds (S/v/.S + B-
optimised cut). The BDT withholds kinematic variables for a later signal-box fit, reaching
ROC-AUC up to 0.97. Key discriminating variables: SPINE primary/photon scores (hetwork
confidence the shower is primary and is a ), shower directional spread, shower start position,
and subleading shower KE (flags 7’ — ~~ backgrounds in 1yNp).

= SBND is a 112-ton liquid-argon TPC at Fermilab — the near detector of the

{EM calibration
Short-Baseline Neutrino Program.
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Examples of Selected NC Delta Radiative Decay Events

= Reconstruction and selection of photon/electron electromagnetic (EM) showers
underpins oscillation, cross-section, and rare-process measurements; photon final
states probe BSM physics including the MiniBooNE low-energy excess [1].

= Built on SPINE [2] (Scalable Particle Imaging with Neural Embeddings) — an end-to-end,
machine-learning reconstruction giving a full particle-level interaction hierarchy
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A topology + PID preselection keeps exactly one reconstructed shower (no ;/7*), contained
in the fiducial volume. The sample is dominated by cosmics and NC 7 events with one lost
7V photon — motivating a multivariate selection.

Preselection After BDT

Searching for NC A(1232) — N~

We search for NC resonant A(1232) production and radiative decay:
v+ Ar — v+ A(1232) — v+ Ny
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Preselection sample composition — 1yOp channel

Summary & Outlook

= SPINE shower reconstruction enables a diverse photon-final-state program at SBND
which can exploit benchmark selections such as NC 7" to validate photon

105 - reconstruction and the EM energy scale.
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