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Reactor Antineutrino Anomaly 

Å Reevaluation of reactor ve spectra (Mueller et al, Phys Rev C83 054615) 
Å Reanalysis of short baseline reactor experiments (Mention et al, Phys Rev D83 073006) 

P(ve Ҧ ve) = 0.924 +- 0.023 
ᵼ 3  ̀deviation from 1 New oscillation towards sterile state ? 

Compatible with Gallium 
anomaly ᵼ >3  ̀deviation  

ɲm2 = 1eV sin2(2 )̒ = 0.17 
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Up-to-date on competition at ɲm2 = 1eV 

NAME Pth  

(MW) 

L  
(m) 

Depth 
(m.w.e) 

Mtarget 
(tons) 

Tech Seg Mov 

Nucifer 70 7 13 0.8 Gd 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 9-11 18 1.75 Gd V V 

SoLiD 70 5.5-10 10 2.9 6Li V V 

PROSPECT 85 7-18 few 1-10 Gd+6Li V V 

NuLat 85 3-8 few 1 6Li+10B V V 

Recent update : Neutrino-4 Results : 
Å New measurements at very short distance! 
Å High systematicsΧ 
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The STEREO experiment : aim 
Goal : Observe a new oscillation measuring ve energy vs distance 

Å Close to a compact reactor : ILL (Grenoble) 
ᵼ Core : 40 cm diameter, 80 cm high 
ᵼ Highly enriched fuel (235U) and small  evolution of ve flux 

Å Relative distorsion of ve rates vs Eve  among cells 
ᵼ Measurements independant from reactor nomalisation 

Å Absolute rate measurements with small dependance on core evolution 

Energy resolution is crucial ! 
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Å No Oscillation 
Å@9m from source 
Å@11m from source 
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The STEREO experiment : detector 
Goal : Observe a new oscillation measuring ve energy vs distance 

BACKGROUND 

ÅAccidentals : ɹ + ,ɹ ɹ +n, nH+nGd 

ÅCorrelated : nfast+ p -> p + nGd 

ᵼ Passive shieldings 

 ɹ 200 Hz 

n thermal 10 Hz 

N fast 1 Hz 

Detection with IBD in 
Liquid scintillator + Gd 

Å Segmented detector of 
6 identical cells fill with 
LS+Gd 

Å Surrounded by an 
external gamma-catcher 
fill with LS (no Gd)  

Background control is crucial ! 
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Simulation of detector response 

Goal : Minimise asymmetries among cells 

Å Simulated E resolution of 12% for positrons at 2 MeV 
ᵼ Small differences between cells 

Å Neutron efficiency of 60% with a delayed signal above 5 MeV 
ᵼ Only 4% difference on neutron response between cells 
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STEREO site at the ILL reactor 

SPECIFICATIONS 
Å 57MW and compact core reactor 
Å [8.9-11.1]m from reactor to STEREO 
ÅWater Channel ᵼ Shield against cosmic muons 
Å Possibility to move the detector by 1.1m 

(approx 3 cells width) 
ᵼ Systematics studies 

WATER 
CHANNEL 

DRAWBACKS 
Å Background from nearby experiments : 

ᵼ Gammas and neutrons, B-Field 
Å Nead of large heavy shieldings  

ᵼ Lead, B4C, Polyethylene, Soft Iron and µMetal 
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Background analysis on site 

Many measurement campaigns for background on site 
Å Ge and NaI for gammas 
Å 3He for neutrons 

Fast-neutrons 
source ID 

Neutrons and Gammas analysis :  
Å Identification of hot spots 
Å Impact on shielding design 
Å Nearby experiments contribution 

B-Field analysis : 
Å Design magnetic shielding for detector and 

muon veto 

Å Blue : Concrete 
Å Red : Lead 
Å Green : PE 

INSTALLATION COMPLETED 
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Internal shielding 

Å Magnetic shielding (soft iron + µMetal) 
Å 6 tons of polyethylene 
Å 65 tons of lead 

INSTALLATION On-going 
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Muon veto system 

Å Volume of water : 2500L 
Å Pure water + wavelength shifter 
Å 20 PMTs 
Å Tyvek sheets for reflectivity 
Å 12 optical fibers for light calibration 

Å Several prototypes tested before final instrument 
Å Simulation studies of the design  
ᵼ Minimizing geometrical effect 
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INSTALLATION COMPLETED 
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Inner detector 

Å Double stainless steel vessel 
Å Acrylic buffer between PMTs and LS 
Å Sandwich of VM2000 foils in cell walls 
Å 48 8'' PMTs hemispherical 
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Electronics 

Å Dedicated electronics hosted on µTCA crate 
Å Front-end boards 
Å 8-channel FADC 14 bits 250 MHz sampling 
Å Qtot, Qtail, tCFD and pulse 
Å Gain x1 and x20 for single PE 
Å First level programmable trigger (FPGA) 

Å Trigger board ᵼ Second level programmable trigger (FPGA) taking into account 
the 3 detectors : cells, GC and veto 

Å LED driver for light calibration 

µTCA Crate Trigger board Front-end board 

INSTALLATION COMPLETED 
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