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ABSTRACT

R. D’Arcy, A. Edmonds, M. Lancaster, M. Wing, UCL, UK

The COMET experiment will search for very rare muon processes that will give us an insight into particle physics beyond
the Standard Model. COMET requires an intense beam of muons with a momentum less than 70 MeV/c. This is achieved
using an 8 GeV proton beam; a heavy metal target to primarily produce pions; a solenoid capture system; and a curved

solenoid to perform charge a

nd momentum selection.

Understanding the pion production yield and transport properties of the beam line is an important part of the experiment.
The beam line is a continuous solenoid channel, so it is only possible to place a beam diagnostic device at the end of the

beam line. Building COMET

in two phases provides the opportunity to investigate the pion production yield and to

measure the transport properties of the beam line in Phase-l. This paper will demonstrate how this will be done using
the experimental set up for COMET Phase-l.
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The COherent Muon to Electron Transition (COMET) experiment aims to measure the conversion of muons to electrons, in
the pr of a with an unpr itivity of <1016,

The details of the COMET Phase-l beam line can be found in WEPEA074. The figure on the left is a schematic of the beam
line. COMET Phase-l will provide an invaluable opportunity to make measurements of the beam line that are not possible
to do after the full COMET beam line has been constructed.
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the transport properties along the length of the beam line after it has been installed.

In order to get an understanding of the performance of the beam line, it will be possible to vary certain parameters of the
such as ic field strength, and to the measure a corresponding effect at the end of the transport channel.
:3% several with different types of changes it may be p il to ise the perfor of
the beam line in order to understand the background processes that can create electrons that could be mistaken to have
come from muon to electron conversion. In addition to this, there is some uncertainty as to the precise composition of
the beam due to different models giving different predicti for the pr of hadrons in this momentum range. It
will therefore be important to be able to measure the production rates and spectra in order to understand potential
sources of background particles.
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Momentum distribution of muons and pions at the entrance of the muon torus produced
by the FLUKA default (fluka_nd) and precision (fluka_prec) models. The vertical scale is
normalised to the number of primary protons used in the simulation.

Momentum distribution of muons and pions at the entrance of the muon torus produced
by different MARS and Geant4 models. The vertical scale is normalised to the number of
primary protons used in the simulation.
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The negatively charged pion to -
muon ratio for high-momentum
and low-momentum particles
at the end of the muon torus
for different dipole fields.

stopped by the tungsten absorber for
different thicknesses.

momentum distribution of negatively charged pions and
muons at the entrance of the muon torus.
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Solenoid field scaling
Effect of scaling the capture solenoid field on
the number of negatively charged particles

at the entrance of the muon torus.

Percentage of pions, muons and electrons
stopped by the aluminium absorber for
different thicknesses.

Effect of scaling the capture solenoid field on
the number of positively charged particles at
the entrance of the muon torus.
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