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Goal

▪Goal: 
Show whether the Neutrino Mass Ordering sensitivity increases 
when using multiple categories in the PID variable q

▪Method: introduce some binning scheme in PID variable q and 
calculate the sensitivity

Etc.

tracksshowers



Issue

▪We see: Sensitivity increases with more `PID categories`

▪ Due to signal in PID variable q

▪ Due to statistics of response matrix
▪ More categories → less events per Response Matrix (track, shower, etc.)

▪ Response matrix mapping gets worse with less events

▪ Event distributions deviate more from a true detector response

▪ Easier to distinguish two hypotheses H0, H1

▪ Sensitivity to hypothesis H1 goes up

▪ Decouple these 2 effects
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Detector Response Matrix

Map true events to reco events



Response matrix property

▪When calculating the average chi2 for a RM [1]:

▪ See backup for details on 

[1] Neutrino oscillations and Earth tomography with KM3NeT-ORCA, S. Bourret, 2018
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Fit to chi2 of sampled response matrix

1. Create response matrix with `fraction` of total 
MC events (4M)
2. Calculate sensitivity with `sampled` RM
3. Do 1. and 2. many times 
4. Sensitivity should follow

5. Fit to function ̀ p0 + (p1 / x)^p2` as a check on 
the behavior: p2 = 1

6. Fit to function ̀ p0 + (p1 / x)`

Every point is chi2 
from one sampled RM



Apply method to sensitivity curve



Apply method to sensitivity curve
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