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w = STEREOQO'’s sterile neutrino oscillation fit

Are reactor v, oscillating away

into sterile v?
(“RAA anomaly”)

See The STEREO experiment (arXiv:1804.09052).

The STEREO experiment

STEREO, a segmented Liquid Scintillator detector:

6 cells, each 37 cm long
~300 | / cell
9to 11 m from nuclear reactor core

compact (<40 cm), 57 MW reactor core

9% energy res. at 1 MeV (see Poster Wall #196)
neutrino signal separated from cosmic-induced
background using PSD (see Poster Wall #197)
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Look for oscillation imprint in

Oscillation fit approach

Fit spectra ratios instead of spectra: use closest cell as reference.

v Insensitive to reactor spectrum prediction or absolute normalization.
Compare Cell./Cell, data to Cell./Cell, MC through a y?fit
Correlation among spectra ratios accounted for with MC-derived covariance matrix

Definition of the mean and variance of the ratios prevents using rates not significantly

away from zero in units of their statistical uncertainty
Nuisance parameters o free, constrained by pull terms (see Systematics table)

Compute the Ay? pdf at each point in the (sin?(20), Am?) plane by generating and fitting

pseudoexperiments. These are generated by statistically fluctuating the oscillated

predicted spectrum according to the statistical errors of the extracted neutrino rate in

each energy bin.

Testing the non-oscillation hypothesis
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reactor v, energy spectra
at different baselines
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Spectra (arbitrary normalization)
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 systematics | o, YL i
Energy scale (correlated over detector) 0.35% pll,4
Energy scale (uncorrelated among cells) 1.5% pl1,3

1.7% Pl

Norm (uncorrelated among cells)

0.5

(3.4% cell4)
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Exclusion contour

e Use raster scan method (G.J. Feldman, R.D. Cousins, Phys. Rev. D 57 (1998) 3873)
=>» Compute Ay? for a fixed Am? value, scan the Am? range
e Exclude at 98.8% CL the RAA favoured point % (sin*(20), Am?)=(0.17, 2.4 eV?)

« Am?>1 eV?region largely insensitive to systematics
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AM? = 1.52 eV?
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