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Detection systematic uncertainties in the two 
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Abstract: 

During the period of data taking with only one detector, the mixing angle θ13 is estimated from the 
comparison between data from the far detector and the Monte Carlo simulation of the antineutrino flux. 
Therefore it is needed to guarantee that the efficiency of both samples are properly determined. Once the 
near detector is working, the detection efficiency analysis of both detectors becomes into a crucial study 
to determine the mixing angle, since the detection efficiency systematic uncertainty is the dominant 
component in the normalization uncertainty affecting the final precision on the θ13 measurement. 
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Being an intense and pure source of low energy electron antineutrinos, 
nuclear reactors are one of the most powerful tools to investigate neutrino 
oscillations. The Double Chooz experiment aims for a precise determination 
of the neutrino mixing angle θ13 using a two detector configuration with a 
liquid scintillator target volume read by photomultipliers. In order to reach 
this goal, a high and accurately known detection efficiency of the inverse beta 
decay (IBD) 𝜈𝑒̅ + 𝑝 → 𝑒+ + 𝑛 is required. The 𝜈𝑒̅ event signature consists of 
the coincidence of a prompt positron signal and a delayed neutron capture on 
Gadolinium (or Hydrogen) in liquid scintillator. 
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