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Abstract

Reactor antineutrino detection is of interest today because it can estimate burnup status and fuel
consumption characteristics remotely. Neutrino measurements are usually based on the inverse beta
decay reaction of neutrinos with protons (hydrogen atoms) in scintillation materials. In this context, the
IRAND scintillator detector has been developed with a segmented design and a scaled sample of it has
been developed, which is referred to as a mini-IRAND. Neutrino measurements face challenges; In
particular, interfering factors in neutrino measurements need to be well identified and separated from the
main signals, of which cosmic muons are one of the most important. This requires an accurate
understanding of the detector's response to cosmic muons. In this study, the Geant 4 tool was used to
study the muon behavior in the mini-IRAND detector. Also, cosmic muons were measured for 21 days
by the mini-IRAND detector and their characteristics were determined. The experiments were carried out
with the development of a special digital data collection system and the development of processing
algorithms. The results provide estimates of the instantaneous events (Michel spectrum) and the delay
events (Landau spectrum). Consistency of results shows the accuracy of the process.

Keywords: Antineutrino detection, Cosmic muon, Michel spectrum, Landau distribution, Mini-
IRAND detector
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2.V1730

3. Online

4. Offline

5. PHA: Pulse Height Analyzer

6. PSD: Pulse Shaping Discriminator
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