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The Standard Model of particle physics has been validated to high precision by numerous
experiments. However, it still suffers from several unresolved issues, such as the absence of a dark
matter candidate and the fine-tuning problem related to the Higgs boson mass. One of the most
pressing challenges in modern particle physics is to uncover physics beyond the Standard Model
that can address these problems. In this research, I aim to experimentally test supersymmetry, one
of the leading candidates for physics beyond the Standard Model, through a search for new particles
using the Large Hadron Collider (LHC), the world’s highest-energy proton accelerator. In
particular, I focus on the search for the Wino, a particle with a mass of the order 100 GeV to several
TeV, whose existence is strongly motivated by its ability to naturally explain the thermal relic
abundance of dark matter. Previous studies have shown that analyses based on disappearing tracks
provide the strongest sensitivity to Wino searches. In this work, I further aim to improve the
sensitivity by incorporating new information on the energy loss of particles in the Pixel detector
(Pixel dE/dx).

In the course of the research, I work closely with members of the analysis group, including Prof.
Laura Jeanty (University of Oregon) and Dr. Simone Pagan Griso (LBNL). I worked on
understanding background events that exhibit large dE/dx, developing signal-background
discrimination methods using pixel cluster information, and constructing background estimation
techniques based on the shape of the dE/dx distribution. As a result of these methodological
improvements, I expect to extend the sensitivity for theoretically motivated Wino mass reach from
670 GeV in previous studies to approximately 850 GeV. These results have been presented at the



Physical Society of Japan, and I aim to submit a journal publication within the next year. In
addition, I have been involved in operational studies of the muon detector. I contributed to the
maintenance of the TGC detector and regularly participated in muon detector operation shifts
throughout the year, thereby supporting the collection of high-quality data (Photos 1 and 2).
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Photo 1. TGC detector maintenance
activities.The ATLAS Japan Group
has led the development and
operation of the 26-m-long muon
detector, the Thin Gap Chamber
(TGC), installed in the outermost
layer of the ATLAS detector. When
problems arise with the gas detectors,
control hardware, or cable routing, or
during routine maintenance, members
directly access the detector located
100 m underground to replace
components and reconfigure cabling.
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Photo 2. ATLAS control room
During LHC operation periods,
shifts are scheduled to monitor the
status of each detector subsystem.
The detector is supervised and
controlled around the clock with an
8-hour, three-shift rotation.




