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REACTOR NEUTRINO ANOMALY THE STEREO EXPERIMENT @ ILL REACTOR

» New computation of reactor v spectrum for Double Chooz: ~6% flux
deficit in previous reactor experiments [1]

u-veto Inner detector

» Possible explanation: Oscillation with an - rates+
. - Bugey3
extra sterile neutrino @ Am2 ~ 1 eV 10 pecit, =
i { HHM' T TTTTT] : :
19— T - » 57 MW compact core (< 1 m)
é 1 4-families N;S‘ 2 SBL roact
T ; rates only "= » Stereo detector [8.9—-11.1] m from core
g - C ] Pc;?/th?/{;?\e
P —— _ - v detection via inverse beta decay interaction in liquid
o Prs = 1= sin(26,) sin®(Am3, L/4E) | S kit scintillator: twofold coincidence
0_140_1 A A HH.:LO L[] 1L1 | [ ] 1L2 | [ 1L3 [ [ 1L4 [ [ ] 11111105 | [ " sin22614 Prompt signa|

Reactor To Detector Distance (m)

- e* ionisation+annihilation: Ee; = 1-8 MeV

» Current reactor neutrino experiments too similar and little sensitive to

~afixed spectrum distortion = Need investigation J

STEREO DETECTOR

- Oscillation depends on E, = Ee.+0.8 MeV— E, spectral analysis

Delayed signal
- n capture on Gd: Eq ~ 8 MeV

- p-d separation (capture time): At ~30 ps

Acrylic buffer

Stereo inner detector R BACKGROUND MITIGATION
- 6 target cells and outer crown filled with 6 arget el : cull . f
liquid scintillator AN » Full on-site measurements of u,

v n and y background
- 48 PMTs in upper acrylic buffer

Outer crown filled with LS to reduce edge
effects and tag external backgrounds

» Reactor background reduced
e with lead + B + CHa2 shielding

—— cellule la plus loin

Looking for oscillation patterns @ short distance

- Relative energy shape in the 6 identical cells - Cosmic background controlled

with active u veto, online PSD,
and subtraction from off periods

- Sensitive test of the sterile neutrino hypothesis
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INSTALLATION PHASE

» Detector component now fully integrated

- External steel vessel —
- Buffers equipped with four 8” PMT’s each DISCOVERY POTENTIAL

- |Internal vessel made of VMZOOO_acry”C sandwiches: « Stereo aims to cover the reactor anOmaIy regiOn In the first
~100% internal reflectivity @ all angles year of data taking [2]

» Also new reference measurement of pure 23°U v spectrum
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» Stereo is in ILL and waits for filling, first data are foreseen for this
autumn
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