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ReactorAntineutrino Anomaly

A Reevaluation of reactor, spectra (Muelleet al, PhysRev C83 054615
A Reanalysis of short baseline reactor experiments (Mengioal, PhysRev D83 073006)
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PW, Mv,) = 0.924 +0.023
t 3 deviationirom 1 - New oscillationtowards sterile state ?
Compatiblewith Gallium nm?=1eV siA2' ) =0.17

anomalyt >3° deviation 5




Up-to-date oncompetitionat pm? =1eV

NAME P Depth | Mtarget | Tech
MW) mwe) (tons)

Nucifer X X
NEOS 2700 25/5 16/23 1 Gd X X
Neutrino-4 100 6-12 10 1.5 Gd X V
DANSS 3000 9.7-12.2 50 0,9 Gd V V
'STEREO 57 941 18 175 G&d VvV Vv
SoLiD 70 5.510 10 2.9 oLi V V
PROSPEC 85 7-18 few 1-10 Gd-bLi V V
NuLat 85 3-8 few 1 6Li+%B V V
Recentupdate : Neutrino4 Results 3 - e !
A Newmeasurementst veryshort distance! : -+ R
A HighsystematicX




The STERE®Qperiment: aim

Goal: Observe a new oscillation measurwmgnergyvsdistance

A Close to a compact reactor : ILL (Grenoble)
t Core: 40 cm diameter, 80 cm high
t Highlyenrichedfuel ¢*°U) andsmall evolutionof v, flux
A Relativedistorsionof v, ratesvsE, among cells
t Measurementsndependantfrom reactornomalisation
A Absolute rate measurements with smd#pendanceon core evolution

e A No Oscillation
,/ A @9mfrom source
/ A @11mfrom source
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Energyresolutioniscrucial !




The STERE®Qperiment: detector

Goal: Observe a new oscillation measurwmgnergyvsdistance

AR Detectionwith IBDin

Liquidscintillator + Gd

‘ Prompt
+ @ & e+ [2-7] MeV

.

| Delayed
v [5-10] MeV

A Segmentedietector of
6 identicalcellsfill with

LS+Gd
TARGET
6 cells filled with liquid scintillator + Gd (2m3) A Surrou ndery an
externalgammacatcher
BACKGROUND fill with LS o Gd)

1 200 Hz
0| 200 Hz [

nthermal  10Hz  Acorrelated: n,,+ p-> p +ngy | Background contrdk crucial !

N fast 1 Hz t Passiveshieldings
S



Simulation of detectoresponse

Goal: Minimiseasymmetries among cells

A SimulatedEresolutionof 12%for positronsat 2 MeV
t Smalldifferencesbetweencells

A Neutronefficiencyof 60%with a delayedsignalabove5 MeV
t Only4%differenceon neutronresponsebetweencells
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STEREO site at the tehctor

SPECIFICATIONS
A 57MWand compactorereactor
A [8.911.1]mfrom reactorto STEREO
A Water Channel Shieldagainstcosmicmuons
A Possibilityto move the detector byl.1m
(approx3 cellswidth)
t Systematicstudies

DRAWBACKS
A Backgroundrom nearbyexperiments:
t Gammasandneutrons, BField
A Neadof largeheavyshieldings
t Lead, B4Rolyethylene Softlron and pMetal



Backgroundanalysison site

A Ge andNalfor gammas
A 3He for neutrons

Neutrons and Gammaanalysis

A Identification of hot spots

A Impact onshieldingdesign

A Nearbyexperimentscontribution

B-Fieldanalysis
A Designmagneticshieldingfor detector and . -
muon veto | H13 ON IN20 ON e
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Internalshielding

A Magneticshielding(softiron + pMetal)
A 6 tons ofpolyethylene
A 65 tons of lead

INSTALLATION @oing




Muon veto system

A Volume of water. 2500L

A Pure water #wavelengthshifter
A 20PMTs
A Tyveksheetsfor reflectivity

A 12 opticalfibersfor light calibration

; 10ppm
8ppm

: 6ppm
400 4ppm :
2ppm ...

A Severaprototypestestedbeforefinal instrument

Evo nPE vs Time
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A Simulationstudiesof the design
Minimizinggeometricaleffect
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Innerdetector

A Doublestainlesssteelvessel

A Acrylicbuffer betweenPMTsand LS
A Sandwich of VM2000 foils gellwalls
A 48 8" PMTéemispherical
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Electronics

A Dedicatedelectronicshostedon pTCArate
A Frontendboards
A 8-channel FADC 14 bits 250 Mé#npling
A Qtot, Qtail, tCFDand pulse
A Gain x1 and x20 for single PE
A Firstlevelprogrammable trigger (FPGA)
A Triggerboardt Secondevelprogrammable trigger (FPGakinginto account
the 3 detectors cells GC and veto

A LED driver for light calibration INSTALLATION COMPLETED

UTCACrate Triggerboard Frontendboard
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