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Abstract

The Large Hadron Collider (LHC) is a large proton-proton collider at the European Organization of
Nuclear Research in Switzerland. The ATLAS detector at one of the collision points is expected to dis-
cover the physics beyond the Standard Model at the Standard Model and perform precise measurements
of the physics predicted by the Standard Model as well.

In Run 2 operation from 2015 to 2018, the proton-proton collisions were performed at 13TeV the
total collison energy, and data of 139 fb ~! were obtained by the ATLAS detector. The nexe operation
called Run 3 is scheduled to begin in 2021, and HC-LHC, which is an upgrade plan where the luminosity
increases dramatically, is scheduled to begin from 2026.

The proton beam bunches cross every 25ns. The LHC uses a trigger system to record only the events
of interest because of the processing speed and storage capacity limitations. Most of triggers are designed
to record events involving neutrino, electron, muon, and tau in their final states. In particular, By — pu
is one of important physical processes that includes muons in its final state. In this physical process, the
two final state muons are often close to each other. It is necessary for the measurement of the physical
process to accurately measure two muons without erroneously reconstructing two adjacent muons as one.
However, with the current high level muon trigger, it is difficult to trigger physics process that includes
collimated muons in the final state. In the initial stage of the high level muon trigger, the hit information
of the muon detector is collected over a wide area to reconstruct the muon in order to achieve the trigger
efficiency high. When two muons are close together at the muon detector, the reconstructed muon can
be identical. As a result, a trigger that requires two different muons eliminates those events. Thus, as
it is difficult to reconstruct two adjacent muons at the trigger, it is not easy to trigger a physics process
that includes a pair of collimated muons in the final state, such as B, — ppu. In order to solve this
problem, we improved the current high level muon trigger. Combining inner track detector information
with muon detector information together, new high level triggers with Fast Tracker and with Fast Track
Finder were developed to aim to separate those muons from each one. In conclusion, we estimated that

those triggers have better separation-ratio for the two muons than the current trigger.
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