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UsiNnGg MRCC To EstTiMATE NC BACKGROUND DETERMINATION OF REGION OF HADRONIC CONTAMINATION

TaHE NOVA EXPERIMENT

+ NOvVA is a long-baseline neutrino oscillation experiment.

| _ + MRCC is a data-driven way to estimate NC background using ND data + We use dE/dx information to define the vertex region, the region on the muon track that has
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+ NC background can be estimated in ith bin of energy as : (NCgg); = (
+ The FD is designed to be 14kt and the ND, 0.3 kt.

MRCCs;rp, ) , (NCsim)i muon track. If three consecutive average dE/dx values fall below the MIP upper bound (2.2
l MeV/cm), the vertex region is assumed to have ended
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+ The ND WIH be used to measure the beam spectrum and o ¢ Determination of vertex region is done independently in the two detector views
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k Each fiber is read out by an Avalanche Photo-Diode (APD) etimate ™ planes. The vertical red bar indicates where the end of the vertex region was found to be
Figure: Top figure indicates the positions of the NOVA detectors while the bottom shows their relative sizes. using the above procedure.
NDOS was a prototype built to test detector systems. Figure: The figure shows the flow of MRCC analysis for prediction of NC background rate
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MRCC EVENT CONSTRUCTION ¢ If muon removal procedure works perfectly, all of the muon energy and none of the hadronic

energy in the event would be removed

¢ The main background to v, appearance search are neutral current (NC) events

¢ Showers in the hadronic recoil of NC events can appear like electromagnetic showers that

+ Events that pass v, CC selection criteria are used in the MRCC analysis * We use the following variables to assess the performance of muon removal:
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