Secarch for Ultra-Relativistic

Magnetic Monopoles

Gloria Daoyang Zhang, Maximilian Meier

Contact: gloriaz@icecube.wisc.edu

t

On 13 February 2023, a muon with an energy
of about 120 PeV was detected by the
KMB3NeT neutrino telescope, which is a deep-

sea telescope from the abyss of the Mediterranean Sea. This N

implies that the primary neutrino that generated the muon
had an even higher energy, estimated at the level of 220 PeV,
significantly higher than any neutrino ever detected before.

Another possibility — Magnetic Monopole? @
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i @ Monopole mass: 108 MeV

® Magnetic charge: gp or 4*gp

. (gp: Dirac charge, the minimum magnetic
. charge a monopole can have)

. @ Gamma: 104 or 10°
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! ® Magnetic monopoles: Hypothetical particles
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¥ ® Using PPC (Photon Propagation Code)
B @ Direct Cherenkov light emission
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Monopole (in Ice, mass = 10° GeV)
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that carry a single magnetic charge (unlike ordinary
magnets, which always have both poles).
® Previous Icecube searches for magnetic monopoles: Up to gamma ~ 10
® Figure: Magnetic monopoles start to lose energy stochastically
from gamma ~ 104
® Our research: Investigation on the probability of KM3-230213A being
interpreted as an ultra-relativistic (gamma ~ 104 ~ 107) magnetic
monopoles through Monte Carlo simulations.
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' ' ® Hits and waveforms simulation
B o Noise injection
m@P © Background simulation
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- ® Light emission from cascades
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FUTURE WORK

® Detector simulation
® Event selection
® [ceCube effective area evaluation




