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MiniBooNE Saw A Big Excess! [1]

Probably not CC [2]νe

Probably not NC  
 [3]
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What Was The Excess?
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Alternatively, could excite a  and 
produce a visible proton and a photon
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Single photons are hard to identify! 
Many ways for   

events to look like 
π0 → 2γ

1γ

• NC  events are the only significant expected source 
of true single photons 

• This process has never been observed, and MiniBooNE 
concluded that a 3.18x scaling of these events could explain 
their Low Energy Excess (LEE) fairly well [1]  

• Our previous search [3] was consistent with standard model 
expectations and excluded a 3.18x scaling of the NC 

 rate, mostly driven by the  channel

Δ → Nγ

Δ → Nγ 1γ1p

• We expand to a 2D excess hypothesis, different scaling rates of NC 
 with and without protons,  and  

• In this broader space of NC  MiniBooNE LEE hypotheses, we 
exclude models with large  excesses, but not all models with 
large  excesses.  

• Work is ongoing towards improved  selections!
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• New: adding additional selections using Wire-Cell 3D 
reconstruction 

• Doubled total efficiency! 9.8%  19.6% 

• Much better  selection!  

• Efficiency: 5.5%  8.8%, purity: 4.0%  7.5% 
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In resonant interactions, we normally 
have  (nucleon + pion), but 
~0.6% of the time we instead have 

 (nucleon + photon)
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