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Enhancing New Physics Searches with a Future
Beam Dump Configuration at SBND

Accelerator-based neutrino experiments, especially those with high-intensity beams and highly capable de-
tectors, offer a powerful and complementary method for probing new physics scenarios. The MiniBooNE
experiment at Fermilab pioneered a special Booster Neutrino Beam (BNB) beam dump run and set new lim-
its on sub-GeV dark matter. This white paper explores the physics opportunities enabled by operating the
Short-Baseline Near Detector (SBND) at Fermilab in a future BNB beam dump configuration. Redirecting the
proton beam away from the default target suppresses neutrino backgrounds, enabling SBND to significantly
enhance sensitivity to many new physics scenarios. We evaluate two operational scenarios —off-target mode
and a new dedicated beam dump mode —and demonstrate that both approaches can open new avenues in the
search for physics beyond the Standard Model. We present two example cases, scalar dark matter and heavy

neutral leptons via axion-like particle.
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