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For the next-generation massive neutrino experiments, selecting a signal in the background events

is very important. To do this, we investigated the results of applying a machine learning technique

to the selection of neutrino signals. The neutrino signal after inverse beta decay and the back-

ground events in a gadolinium-loaded liquid scintillation detector were reproduced by using Monte

Carlo simulations. The inverse beta decay process is well-known and has relatively high statisti-

cal quantities for this simulation. In this study, an efficiency of signal selection through machine

learning was obtained, and in this paper several results are briefly described. Finally, the machine

learning technique is expected to become an important tool for use in the next-generation neutrino

experiment.
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Fig. 2. (Color online) Input variables for machine learn-
ing. S1 and S2 represent the energy distribution of
prompt and delayed signals, AT is time difference be-
tween S1 and S2, and AR indicate the distance between
S1 and S2.

9olt}, Figure 32 SAU|Z9 A&
o] AA &g et

2580 B WA
o] Akt Hj A L] AZHALo]

2o] oEstn, @A Avkes FHIA A5 Al
3ol 275k 2000 ps 7P E 71202 Shgtek. ouiA
BRE ALY AT D AEHA gL FSE vToAS
W, Bel g WSS AT A9t WA E o
EEHOR AASHE 2 HelF M YUk, ST A7 7

New Physics: Sae Mulli, Vol. 69, No. 8, August 2019

=] -
2 1
o ~ ——
.:J.? C \
o L
= 099
s - !
S L
B L \
S o098
< [
m i \
0.975 —— Using all variables
0.96}
[ — Using AT and AR
0957 \\\\\\\\\\\\\\\\\\ I N T S I T Y

0 0.1 0.2 0.3 0.4 05 06 0. 7 0.8 0.9 1
Signal Efficiency

Fig. 3. (Color online) Background rejection and signal
efficiency by machine learning. The black line is the re-
sult using all variables and the red line is the result using
only AT and AR without energy variables. Both results
show that background can be removed efficiently by ma-
chine learning.
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Fig. 4. (Color online) Background rejection (a) and sig-
nal efficiency (b) by machine learning. The red line is the
result using all variables and the green line is the result
using only AT and AR without energy variables. Both
results show that background can be removed efficiently
by machine learning.
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