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ABSTRACT

The KM3NeT/ORCA detector is a neutrino telescope installed in the Mediterranean Sea optimized
for the study of atmospheric neutrino oscillations through the detection of Cherenkov light emitted
by charged particles produced by the interaction of neutrinos with matter [1-2].

The proposed research topic will consist of the analysis of the experimental data, focusing on an
incomplete section of the detector with between 6 and 18 lines deployed. It will involve studies on
data quality and anomaly identification. First, the student should study the main sources of
background contamination of the detector, composed of atmospheric muons, the decay of the 40K
contained in seawater as well as bioluminescence, to be properly identified and rejected. Then, the
student should focus on identifying sparks events and improve the methodology to remove these
events for physics analysis. It will consist on developing efficient techniques and a Snakemake
pipeline to do so [3].The aim of these studies will be to understand the limitations of selecting
sparks, relate them to real physics events and improve the current state-of-the-art sparks selection.
The final objectives will be to quantify the effect and impact on the sensitivity studies of neutrino
oscillation parameters.
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