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§  There have been several efforts to improve predictions of the reactor 
antineutrino flux 

§  All predictions based on conversion of reference beta electron spectra 
measured at ILL research reactor: ~3% increase in flux 

§  Two largely independent predictions agree: 
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§  The many previous short baseline reactor experiments have 
been reanalyzed, in light of the new antineutrino flux prediction 

§  The result: new global “Reactor Antineutrino Anomaly” 

Nobs/Npred = 0.979 +/- 0.029 => 0.943 +/- 0.023 
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SAGE/GALLEX 

MiniBOONE 

Reactor Anomaly 

Astrophysical measurements 
also consistent with additional 
flavour(s) at ~eV scale Combined 
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§  Most anomalies or hints take the form of a deficit or excess 
relative to expectation 
•  Unresolved systematics in predictions and/or measurements? 

§  Strong desire in community for definitive experiments based 
on measurement of oscillation pattern in different systems 
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§  Multi-MeV span of reactor spectrum and multi-baseline 
detector provide probe of oscillatory behavior with Δm2~eV2 

— No previous SBL reactor experiment optimized in this respect Visible Energy (MeV)
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§  Due to the large reactor antineutrino flux, a new short 
baseline experiment could provide input to the anomaly 
question relatively quickly and at relatively low cost 
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§  An experiment sited 
close to a compact 
core can probe 
anomaly phase space 
<10eV2, including best 
fit point.   
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§  Unrecoverable spread in baseline 
due to finite size of reactor core 
and detector position resolution 

§  High Background due to: 
•  Shallow overburden 
•  Reactor correlated gammas and 

neutrons 
•  Compact detector size à limited 

shielding 

§  Uncertainty in reactor antineutrino 
energy spectrum 
•  Knowledge of spectral shapes for 235U, 

239Pu, 238U, 241Pu 
•  Knowledge of fuel composition 
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§  Relative rate measurements 
provide verification of:  
•  Operational history 
•  Relative Power History 
•  Fuel loading through burnup effect 
 

§  Sensitivity to diversion/replacement 
somewhat limited: 
•  Effect on slope of burnup curve is small 
•  Could be masked by overall power shift 
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Change due to exchange of 
10 PWR assemblies 
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Integral Antineutrino Counts (GWd/MTHM equiv) 
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§  Absolute power and/or 
inventory measurement 
required for some 
applications, e.g. 
verification of Pu 
disposition  

§  Spectral measurements 
could break degeneracy 
between power and fuel 
composition  

P. Huber, AAP2011   
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§  A new short baseline reactor experiment has the potential 
to provide timely input on the reactor antineutrino 
anomaly, as well as high precision spectral 
measurements 

§  Such an experiment will be challenging due to the high 
background rates at shallow overburden and near reactor 

§  Site selection will have to balance background, physics 
sensitivity, accessibility, … 

§  A new Short Baseline experiment would benefit the 
emerging applied antineutrino physics field: 
•  Reduce anomaly allowed phase space 
•  Provide benchmark spectral measurement of single well-understood core 
•  Improve technology for high background environment 
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