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Physics motivations

Motivation
A light sterile neutrino at the eV scale ?

Several experimental anomalies that could be explained by the existence of a light sterile neutrino

Reactor Antineutrino Anomaly
G. Mention et al, Phys.Rev.D83:073006,2011
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→ Measurements are needed in the best fit region



Detector

The Stereo detector
Designed to probe the Reactor Antineutrino Anomaly region

First measurement of a pure 235U ν̄e spectrum at the ILL research reactor (Grenoble, France):
9m < Lcore < 11m Eν̄e ∼ 1-10 MeV

Inverse Beta Decay: ν̄e + p → e+ + n
Prompt signal Delayed signal

t
required in time coincidence
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A 3 meters long segmented detector filled
with liquid scintillator

3m

1.5m

Gamma-catcher
outer crown fi lled

with liquid scintillator
(no Gd)

Target
6 cells fi lled

with Gd-loaded
liquid scintillator

Buffer oil
Acrylic buffer

Spring 2016



Detector

The Stereo detector
Background mitigation

Detector vessel

Support structure

LeadPolyethylene
Mu-metal

µ-Veto

B4C

Soft iron

Lead
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Detector

Autumn 2016

Water channel
15 mwe overburden

93 tons moved
on air cushions
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Preliminary analysis

Preliminary analysis
Data taking since november 2016

Ongoing analysis on ∼70 days ON and ∼25 days OFF ( + 2 weeks of commissioning phase )

No acquisition deadtime up to a few kHz
X Low trigger threshold (∼ 250 keV)

Cross-talks between cells
x Larger than expected (light leaks)

Regular calibrations
X Monitoring of the detector response
X Light yield as expected (∼ 300 p.e. @ 1 MeV)

Random coincidences rate of a few hundreds day−1

X Meets the challenging specifications

Pulse Shape Discrimination of the liquids
X Parameters are set
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Entries 1100746
/ ndf 2χ 40.41 / 31

Prob 0.1201
Constant 3.898e+01±2.142e+04 
Mean 0.0002±0.8003 
Sigma 0.00022±0.06902 

Reconstructed Energy (MeV)
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Preliminary analysis

Preliminary results and next steps

Time
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Rates after preliminary IBD selection, and simple topological cut. Software dead time and pressure correction applied.

Next steps:

Cuts optimization (deposited energy topologies)

Full energy reconstruction → spectra

Data taking: 2017: + 95 days reactor ON (sept.-dec.), 2018: + ∼ 150 days ON
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Thanks for your attention

Questions ?
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BACKUP

BACKUP
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BACKUP

Oscillation signature
Identifying an oscillation pattern
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BACKUP

Correlated background
Background identification and rejection

Background is reduced via passive shieldings, online and offline rejections.
The remaining component is subtracted statistically
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Physical origins:

Random coincidences between
uncorrelated signals

Stopping muons decaying in
the detector

Correlated pairs from cosmics:
fast neutrons can mimic the
IBD reaction

→ Reduced via topological cuts in distance.
Subtracted via the off-time windows method.



BACKUP

Correlated background
Background identification and rejection

Background is reduced via passive shieldings, online and offline rejections.
The remaining component is subtracted statistically
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Physical origins:

Random coincidences between
uncorrelated signals

Stopping muons decaying in
the detector

Correlated pairs from cosmics:
fast neutrons can mimic the
IBD reaction

→ Reduced via topological cuts based on
charge collection asymmetries.

Interval between prompt and delayed event [us]
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BACKUP

Correlated background
Background identification and rejection

Background is reduced via passive shieldings, online and offline rejections.
The remaining component is subtracted statistically
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Physical origins:

Random coincidences between
uncorrelated signals

Stopping muons decaying in
the detector

Correlated pairs from cosmics:
fast neutrons can mimic the
IBD reaction

n

p
Gd(n,γ)

prompt signal

delayed signal

Rejection via a muon veto, isolation cuts and
pulse shape discrimination

→ Subtracted based on reactor OFF measurements.

t
total charge - Qtot

tail charge - Qtail
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BACKUP

Pulse Shape Discrimination
Reactor ON - Reactor OFF periods

tot/ QtailQ
0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

)
-1

R
at

e 
(d

ay

0

20

40

60

80

100

120

PSD ON
PSD OFF

tot/ QtailQ
0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

)
-1

R
at

e 
(d

ay

0

10

20

30

40

50

60

70

80
ON-OFF

PSD Prompt ON Accidental

STEREO PRELIMINARY

MARCH 2017

STEREO PRELIMINARY

MARCH 2017
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