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PRISM Analysis with FDErecPred

* Same PRISM analysis as before but working with FDErecPred as analysis variable does not produce
perfect match — different ND smearing matrices.. ND Smearing Matrix
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Tailored PRISM Analysis with FDErecPred : applying coefficients

ND Efficiency

ND Selected EventsCC (FDErecPred) - - » ND Generated Events (ETrue) Smear .
(smearing matrix) (smearing matrix) i
FDEfficiency
Apply coefficients «—— FD Selected Events (FDErecPred) « ND Generated Events (FDErecPred)
(=100% )
> n P
8 aso0l- «— Da ND Extrapolated Spectrum from FDErecPred = &
% 30002_ PRISM Pred with FDErecPred, FD Eff = 1 has a nice oscillated shape with the . - 4
w - oscillation maximum correctly predicted
2500
2000}
: ND Extrapolated Spectrum from FDErecPred:
15001~ . over prediction + oscillation minimum shift
1000[ «1&_ rf‘_a . i — apply FD Efficiency
- e S
500
. 1 l | 1 | 1 | | 1 | 1 | | 1 | 1 | | | | 1 | | | | 1 | | |
% 1 2 3 4

5 6
Neutrino E ., From ExtrapPred (GeV)

rec.



Tailored PRISM Analysis with FDErecPred : applying coefficients

ND Efficiency
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from MC (FDErec)
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Tailored PRISM Analysis with FDErecPred : applying coefficients

ND Efficiency
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from MC (FDErec)
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Sanity Check: apply same analysis to NDErec

ND Efficiency Smear
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Tailored PRISM Analysis with FDErecPred : applying coefficients

ND Efficiency
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Tailored PRISM Analysis with FDErecPred : applying coefficients

ND Efficiency Smear
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FD Efficiency (FDErecPred)
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— we need to apply efficiency correction for all generated
events (not only for those with ND Cuts)
— CVN score for events with no ND cuts 1s not reliable —
network was not trained with this events

Idea/question: should one train the network for all events

and save the corresponding CVN scores, but keep on using
the FDErecPred for selected events (ND Cuts) only?

—ideally CVN FDPred would look “same” as CVN
FDCAFs — FDEfficiency (FDErecPred) correction would
have the same shape + magnitude as FDEfficiency(FDErec)
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PRISM Analysis with FDErecPred : applying coefficients

ND Efficiency
ND Selected EventsCC (FDErecPred)
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* ND Extrapolated Spectrum from FDErecPred = & «
has a nice oscillated shape

(

— bug in the previous version (more than 1 order of magnitude
difference + weird shape) due to wrong summing in energy bins: was

not summing over all NDErec (I.e FDErecPred) bins, but rather less bins
(by default in PRISM analysis different NDErec and FDErec bins)

* ND Extrapolated Spectrum from FDErecPred:
over prediction + peak shift

* We do have over prediction even in the
standard PRISM case (FDErecPred as
analysis variable) —

for problems ...
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Correct for ND Effiency

Network trained for only
1. Start with NDSelected Events (FDErecPred) — NDSelectedEventsCC (FDErecPred) =
2. Subtract ND Background (FDErecPred) NDSelectedEvents (FDErecPred ) - ND Background (FDErecPred)

(MNPy) -1 (FDErecPred Vs Etrue)

ND Selected EventsCC (FDErecPred)  —normalized to ND efficiency (Etrue) ~ ND Generated Events (ETrue)
Unfolding:
(M;NP)-1 X ND SelectedEventsCC (FDErecPred)

MNP0 (FDErecPred Vs Etrue)
—normalized to 1
(100% efficiency)

Forward Folding:
M;NP1% x ND Generated (Etrue)

« FDEfficiency (=100%) v
FD Selected Events (FDErecPred) < ND Generated Events (FDErecPred)

» Apply coefficients

13



Correct for ND Efficiency + FD Efficiency standard

Network trained for only
1. Start with NDSelected Events (NDErec) — NDSelectedEventsCC(Erec) =
2. Subtract ND Background (NDErec) NDSelectedEvents (NDErec ) - ND Background (NDErec)
(MNPy) ! (Erec Vs Etrue)
ND Selected EventsCC (NDErec) — normalized to ND efficiency (Etrue) ~ ND Generated Events (ETrue)

Unfolding:
(M;M)1 X ND SelectedEventsCC (NDErec)

MFP;; (FDErec Vs Etrue)
normalized to FD efficiency (Etrue)

Forward Folding:
MFP; x ND Generated (Etrue)

FD Selected Events (FDErec)

| » Apply coefficients
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