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Cosmic-ray background in the RECODE experiment

2

T HEAER T ILET (CEVNS) DRI AR 7 Jo8 MG 360 168 AR A AR T A B4R L T A ARp A £
MR, R HEAET A B ERISES: (RECODE) STEMIHEAlE s (HPGe) PRI 25N & i b HE
CEWNS i3, ARIFZEEE SR Y (MC) B, X EFLRAR —FHHSEH —HT T RAT
5L, DITRHA, p FHESHARESEX S EFHAL, M5 SHARRERERE BT, H
HEFERREERT o FHESE. ERMCRENERT, ESLRARNTFEFEAR, HLE
EEIEY (<smwe), FFESAERNESEL p FESAEENTEE, FEOHPREEEEEH—
TRMTHER T, X TEZEEER o+, FENNEE DERE 100 BRAE p FESAER—
DR

o A
TR, TR, R

Abstract

Coherent Elastic Neutrino-Nucleus Scattering (CEVNS) offers a unique channel for probing neutrino proper-
ties and testing physics beyond the Standard Model. The REactor COherent neutrino scattering Detection
Experiment (RECODE) aims to measure reactor CEVNS using high-purity germanium (HPGe) detectors. In
this work, the dominant experimental background—cosmic-ray radiation—is systematically evaluated and
optimized through Monte Carlo (MC) simulations. The analysis reveals that the muon-induced background
dominates at high energies, whereas the neutron-induced component rises rapidly in the low-energy regime
and exhibits a substantially lower veto efficiency compared to that achieved for muon-induced events. With
the shielding system, the dominant experimental background is cosmic-ray background. In the absence of
overburden, the neutron-induced background becomes more significant than the muon-induced background,
and further shielding of cosmic-ray neutrons should be a key consideration in subsequent improvements. For
highly penetrating muons, extending the time window of the plastic scintillator to 100 us would reduce the
muon-induced background by an additional factor of two.
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