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RENO (Reactor Experiment for Neutrino Oscillation) uses the inverse beta decay (7 + p — et
+ n, IBD) process to measure the neutrino mixing angle (f13) at the Hanbit nuclear power plant.
The reactor antineutrinos are detected through IBD followed by neutron capture. A neutron can
be captured by gadolinium (Gd) or hydrogen in the detector. In the case of hydrogen capture, the
capture time is longer than it is for the case of Gd capture, and the signal distribution differs with
the region in the detector. And, the neutron capture time of data is affected by background. In
this paper, the neutron capture time by hydrogen is estimated by using a Monte Carlo simulation
(MC), and then the result is compared with the experimental data.
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Fig. 1. (Color online) Neutron capture on hydrogen.
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Fig. 2. (Color online) A schematic view of RENO detect-
or. RENO detector consists of four layers: target, -
catcher, buffer and veto.
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Fig. 3. (Color online) Vertex distribution of hydrogen
capture events.
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Fig. 4. (Color online) Neutron capture time by hydrogen
in the MC.
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Fig. 5. (Color online) Neutron capture time before back-
ground subtraction in the ND (top) and FD (bottom).
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Fig. 6. (Color online) Fitting plot with background of
FD.
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Fig. 7. (Color online) Comparison of neutron capture
time between MC and data.

Table 1. Neutron capture time on hydrogen in the ND
and FD.

Capture time (usec)

MC 206.0 £ 0.5
ND 205.3 £ 1.0
FD 206.8 &+ 4.3
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