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→ updated reactor flux prediction yields a deficit of ~6% [arXiv:1101.2755]
→ also deficits in calibration runs of gallium experiments were found
→ hypothesis: caused by an additional sterile neutrino state, which mixes with active neutrinos via oscillation, having a squared mass 
difference in the eV-range
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Setup and DatasetSetup and Dataset

→ target of six cells of liquid scintillator
→ 9 – 11 m baselines
→ heavy shielding against ambient radiation
→ research reactor of almost pure uranium-
235 (99.3% of fissions)
→ 15 m.w.e. overburden
→ 65.5k neutrino candidates
→ better background understanding
due to increased reactor-off dataset

Neutrino ExtractionNeutrino Extraction

PSD Stability and Cross-ChecksPSD Stability and Cross-Checks
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→ 1st: cuts aiming for inverse beta decay 
signature and background rejection
→ 2nd: online extraction of accidental 
backgrounds by off-time method
→ 3rd: cosmic background measured during 
reactor-off periods
→ 4th: fit all spectra based on pulse shapes 
(PSD, Q

tail
/Q

tot
) of backgrounds, scaling 
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→ event rates corrected from atmospheric 
pressure and temperature effects

Oscillation Analysis Cross-ChecksOscillation Analysis Cross-Checks
The ResultsThe Results

Outlook and Final SensitivityOutlook and Final Sensitivity

→ event rates of each cell and energy bin taken from the PSD fits
→ absolute events rates in the six Target cells agree with an 1/L² decrease due to solid angle
→ fit performed independent of absolute reactor flux model
     → free flux factors ϕ

i 
decouple energy bins, but are common to all cells

     → fit insensitive to cell-to-cell correlated normalisation effects
→ energy scale systematics and cell-to-cell uncorrelated normalisation systematics included as pull 
terms

→ fit performed with two free oscillation parameters ∆m2

41
 and sin2(2θ

ee
)

→ phases combined by summation of fit functions
     → additional free global flux factor accounts for different reactor power between phases
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→ data in agreement with no-oscillation hypothesis
→ p-value: 9%
→ nuisance parameters α contained within their uncertainties
→ global flux factor in agreement with difference of reactor power 
between phases
→ large fraction of RAA-conformal parameter space for sterile neutrinos 
excluded at 95% C.L.
→ RAA best-fit point excluded at more than 99.9% C.L.
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→ more data currently acquired
     → final dataset (>300 days reactor-on) 
until end of 2020

→ final sensitivity expected to fully cover 
most relevant parameter space at 95% C.L.

→ oscillatory structure of contour fluctuates in 
pseudo-experiments – statistical effect
→ best-fit point falls into the expected region – 
fit function allows to describe statistical 
fluctuations of the data by converging on high 
values of ∆m2

41
 and sin2(2θ

ee
)

→ by using pseudo-experiments, the shift of the 
exclusion contour to lower values of sin2(2θ

ee
) with 

respect to sensitivity contour is found to be 
typical in the presence of a small p-value of the 
no-oscillation hypothesis
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→ cell-to-cell correlated 
normalisation systematics 
irrelevant for our type oscillation 
analysis

→ for more details on systematics 
see poster #142

→ Extreme bins in pressure or water level in the reactor 
pool confirm a stable PSD shape

   Pressure  Water Level

→ reactor 
background in 
lower energy bins 
corrected
→ conservative 
100% uncertainty 
assigned for it

→ bias in 
PSD fit due 
to little 
statistics at 
high 
energies 
corrected

→ exclusion contour derived from the two-dimensional method 
is confirmed with a raster-scan method and a CLs method
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reactor-on to reactor-off spectra by assuming a constant shape over time
→ difference between spectra gives neutrino rate
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