JUNO Neutrino Mass Ordering Sensitivity with Subdetectors

Jiangmen Underground Neutrino Observatory (JUNO)
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Motivation Requirements
1. Sensitivity to NMO depends on the Fiducial Volume (FV) cut To perform subdetector analysis one needs:
2. Bigger cut leads to more statistics, but worse energy resolution and ¢/ Fractions of Inverse Beta Decay (IBD) and backgrounds events in every
higher accidental background subdetector and their correlations
3. Instead of choosing a specific FV, the entire detector volume may be Energy scale for the subdetectors. By now all subdetectors use the same
divided into a few virtual subdetectors energy resolution and liquid scintillator non-linearity curve (LSNL)

Subdetector edges choice

Accidental background spectra (6 years)
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1. R€ [0 m, 15 m]: lowest number of accidental events, the best energy resolution, 66.3% of FV [2]
2. Re€ [15m, 16.2 m]: low number of accidental events, slightly worse energy resolution, 17.2% of FV

3. R€ [16.2 m, 17.2 m]: biggest number of accidental events, worst energy resolution, 16.5% of FV

Fractions of events LSNL Energy resolution
Event type | Rate [/day] , , LSNL curve shows dependence Relative energy resolution can be
2 ( React?r Ve 47 JngO sp?’;al relsolcl;tlon of the amount of scintillation parameterized as:
S Geo-v's 1.2 ot a out 1> cm leads to light on the energy deposited [3]: o
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Two sets of event fractions and their correlations were OB ——] .
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Current results and future plans References

. 11  Angel Abusl t al. “JUNO physics and detector”.
Subdetector NMO sensitivity analysis was performed: (1] Angel Abusleme et al. ° physics and detector

~ 0.539%, sensitivity increase fOI" Normal Ordering case [2] Arsenii Gavrikov, Yury Malyshkin, and Fedor Ratnikov. “Energy reconstruction for large liquid
scintillator detectors with machine learning techniques: aggregated features approach”.

~ 0.60% sensitivity increase for Inverted Ordering case

Next step:
Estimate both LSNL and energy resolution for every subdetector that
may lead to better results

[3]  Angel Abusleme et al. “Calibration Strategy of the JUNO Experiment”.
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