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Theoretical aspect
Searching for low-mass (m≤me) and low-magnetic 
charge (g≤1e) magnetic monopoles in e+ e-  annihilation 
at rest.
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Radiation length and ionization of magnetic monopole
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Cosmic-ray EM particle

The e+s from 22Na interact with a thin aluminum target (10 μm) and produce the magnetic 
monopole pairs.


Magnetic monopoles are accelerated under a 1 T magnetic field and measured in the end-cap 
calorimeters.


To increase the sensitivity of magnetic monopole, we build a magnetic mirror.


The 1274 keV Ɣ from 22Na decay is the trigger signal in the trigger veto detector.


LYSO, CsI, and CsI(Tl) crystals are candidates for trigger veto detector and end-cap 
calorimeter.

Calibrated using 662 keV Ɣs into two 
different sizes of single LYSO crystal.


Validate the calibration constant in 
each ECAL and Trigger veto detector 
with 662 keV and 1 MeV Ɣs.

To distinguish single or multiple particles in detectors, Energy and position 
weighted distance from hottest crystal position x0 and y0.
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LYSO is a Lutetium-based scintillator that contains a naturally 
occurring radioactive isotope 176Lu. The cascade decay 


176Lu →176 Hf* + e− →176 Hf + γ + γ + γ + e−

Spectra from BESS experiment.

Muon deposited energy in the end-cap calorimeter is 
overlapped with the magnetic monopole search region (3~300 
MeV).

Produced by decay of cosmic-ray muon and pass through and 
absorb in the 1.25m thickness of concrete roofs of the building.

1.60 and 4.33 per year at trigger region and magnetic monopole 
search region.

22Na decay 
End-cap calorimeter

22Na positron source (10 μCi)


Casecade decay 





Ɣ’s from positron annihilation 


22Na → 22Ne* + e+ → 22Ne + γ + e+

e+e− → γγ

Lu2(1-x)Y2xSiO5 Value
Density, 𝜌 (g/cm3) 7.25

Yield (Photons/MeV) 33200
Decay Time, 𝛕 (ns) 42
Refractive Index, n 1.82

Radiation length, X0 (cm) 1.14

The simulation was performed with GEANT4 (release 10.4.0) 
with FTFP-BERT physics. LYSO crystal is used.

The study of Korea Experiments on Magnetic Monopole backgrounds simulation with GEANT4 shows that backgrounds leave how much energy in trigger veto detector and end-cap calorimeters. Those 
provide to design rejecting background events from magnetic monopoles.


The trigger signal 1274 keV gamma is dominant in that energy region and improved with pattern recognition. There are no significant background events in the magnetic monopole search region except 
cosmic-ray muon. We update the design to reject muon and set up the muon veto detectors that surround end-cap calorimeters.


Finalize to validate magnetic monopole signals using GEANT4 and improve the sensitivity of magnetic monopole.
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