Systematic error in the likelihood

Slide credit: Kyle Beyer

Common approach is to introduce a normalization parameter N
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This is incorrect! The correct approach is actually??
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One can implicitly marginalize over N, which requires use of a non-diagonal covariance®. This relates to Peelle’s
Pertinent Puzzle in nuclear data evaluation **.

Comment (DP): can instead rescale model by 1/

22D'Agostini 1994, Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and
Associated Equipment 346(1-2), pp. 306—311; Thompson and Nunes 2009

23Barlow 2021, Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated
Equipment 987, p. 164864

24Frithwirth et al. 2012, vol. 27, p. 00008; Neudecker et al. 2012, Nuclear science and engineering 170(1), pp.'54-60



Example from rxmc D ARIN
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@ statistical only: x-offset constraints with systematic normalization error
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Go and explore Kyle Beyer’s notebook! Implemented within rxmc,
part of BAND framework v0.5



https://github.com/beykyle/rxmc/blob/main/examples/systematic_err_demo.ipynb
https://github.com/beykyle/rxmc

Throw a BRICK at it & 2AMD

Odell, Brune, DP, deBoer, Paneru, Frontiers in Physics (2022)
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https://github.com/odell/brick
http://bandframework.github.io

Modeling of normalization

uncertainties

Analysis includes common-mode
errors for all data sets, implemented
by factor fq to avoid d’Agostini bias
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More sophisticated normalization modeling

Paneru, Brune, Connelly, Odell, ..., DP, et al., PRC (2024)

After this slide I'll only show results from that 2022 Frontiers paper’s
analysis of data, but first | want to mention something more sophisticated
that was done to model the SONIK systematics

Consider not just beam normalization uncertainty, but also uncertainty
due to acceptance (aperture variation) of each of 27 detectors
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Beam energy shift

Shift energy of Barnard data set by a constant to account for possible
miscalibration of beam energy: E — E 4+ A.Prior a Gaussian with
standard deviation 40 keV +information in paper
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No significant change in 5Bamard due to this though



What about S-factor at solar energies!?

Odell, Brune, DP, deBoer, Paneru, Frontiers in Physics (2022)
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Note: y*/dof of fit is good; apparent deviations due to
fact that data normalization not applied in this figure



