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Reminder about the spectral analysis pipeline
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Spallation additional PDFs
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Limitations of the current approach

e The modification of the PDF content of the fitting model involves at least 2
and N

additional fitting parameters: e coine.-

® For now, no additional systematics on the shape of the accidental coincidence
PDF that might come from: e.g. uncertainties in the (IBD) mistag rates values
applied to derive the PDF.

® Main limitation of the approach so far: the normalization parameters of the
of the n-tag=1 region are completely
of the n-

accidental coincidence PDF and
unconstrained by the normalization parameter of the
tag=1 region.
— Reminder: the
parametric description of the

of the n-tag#1 region is built from a
in the spectra, that
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— Only 2 data points for SK-VI & 1 data point for SK-VII.
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Limitations of the current approach

e The modification of the PDF content of the fitting model involves at least 2

additional fitting parameters: and N, coine. St region gl region
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Unbinned vs. Binned Fit — Rationale

1. Assess the impact of the PDFs sharpness in the final results:

= For the unbinned fit, some sharp variations in the PDFs due to the application of the binned spallation (and solar) cut efficiencies, that are not smoothly-varying.

= For the binned fit, these sharp variations are washed out by the integration over the energy bin (see below).
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2. Derive a goodness-of-fit:
= For the unbinned fit, no such natural statistics.
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= For the binned fit, we can use the standard= deviance aka G-statistics:
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Unbinned vs. Binned Fit - Results / Comparison

1. Assess the impact of the PDFs sharpness in the final results:
= For the unbinned fit, some sharp variations in the PDFs due to the application of the binned spallation (and solar) cut efficiencies, that are not smoothly-varying.

= For the binned fit, these sharp variations are washed out by the integration over the energy bin.
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Binned Fit - Goodness-of-fit

Bl Deviance/ndf MC-generated PDF

2. Derive a QOOd ness-of-fit: Observed Deviance/ndf (SK-VI data)

= For the unbinned fit, no such natural statistics. 25|
= For the binned fit, we can use the deviance aka G-statistics:
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Binned vs. Unbinned Fit - Result Plots (SK-VI)
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PS: Histograms are stacked on this plot,
contrary to the unbinned plot.
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Binned vs. Unbinned Fit - Result Plots (SK-VII)
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Binned Fit - Bin-by-Bin Data-to-Fit disagreement

Sideband Signal region Sideband Sideband Signal region Sideband
20° < 6 < 38° 38° < f < 53° 78° < O < 90° 20° < 0¢c < 38° 38% < 0c < 53° 78°% < 0c < 90°
: 1 SK-VI . 20 : SK-VII
= 552.2 dalys = | : : 404.0 days
—~ 8 [ — & 2°F 3 3
= Q4 - [ o Q_‘zo__ n n
o Q i - Q N i ]
3.8 é Lor S & 15k | s _
Z & | Zs S '
= [ O 1.0F - —’“—L
£,05F - - e f :
B f =05 - -
- — p -
= _\_‘_\_‘—1_ - | _\—\_‘_|_‘_\_I_ -
| . | ! T | I L | R PR . PR ! ! | A a1 L . N — [ g H [ N [ U
0730 40 60 80 20 40 60 80 20 40 60 80 0.0 s e b T Y S
20 40 60 80 20 40 60 80 20 40 60 80
5.20f — - - T 30F - -
St — [
— 8 [ S 25k . 2 2
| = 15F — ‘B 25¢ B
=8 I 5 F
"8 8 i ; 8_‘20:— — -
&0 [ -
£ g 1'03 S & 15k
Z g | £8 r
go I Z & 10F
0.5_ . i
A | 5
! . ] B
00555 40 60 80 - 60 80 "= L L . ‘\_‘—|_ AR
Eiec [MeV] Eec [MeV] Eec [MeV] 20 40 60 80 - 40 60 80
Erec [MeV] Erec [MeV] Erec [MeV]

December 18th, 2024 Status of the DSNB Spectral Analysis Cnrs ZUP%ET’I*(':RUELE . g ’ ) B




