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Search for the Magnetic Monopole with the
MoEDAL forward trapping detector
The MoEDAL trapping detector
MoEDAL

Motivation

Magnetometer measurements

The MoEDAL experiment is
designed for direct detection
of highly ionising particles,
using plastic nuclear-tracks
detectors and a monopole
trapping detector consisting
of aluminium bars.
The whole installation is
located near the LHCb
interaction point.

Ever since Dirac's successful
quantum formulation of magnetic
monopoles in 1931, free
magnetic charge has been
searched for in cosmic rays, in
matter, and at colliders.
Monopoles would have
tremendous theoretical
implications:
•

Symmetrize Maxwell’s
equations

•

Predicted by grand unification
theories ('t Hooft–Polyakov
monopole)

•

Monopole as a solution in the
electroweak theory (ChoMaison monopole)

•

Provides a natural explanation
for the electric charge
quantization (Dirac’s
argument)
• Magnetic monopole must
have a magnetic charge
equivalent to at least
68.5e, known as the Dirac
charge gD = ħc/2e

The forward trapping detector exposed to
2015 plus 2016 LHC collisions at 13 TeV have
been scanned. It consists in 222 kg of
aluminium. Two transverse arrays of 286 kg
each will also be scanned for the next
publication.
The candidates are defined as sample bars
for which the first measurement has an
absolute measured value in excess of 0.4 gD.

In order to detect a
magnetically charged
particle trapped inside the
aluminium samples, those
are scanned by a DC
SQUID magnetometer from
ETHZ.
The magnetic charge
passing through the
magnetometer would
induce a persistent current.
The response to magnetic
charges is calibrated using
a long solenoid

The candidates are re-measured several
times and none were found consistent with a
monopole hypothesis.

Interpretation

Results
•
•

Strongest mass limits at a collider
experiment for monopole from 2gD to 5gD.
Spin 1 interpretation for the first time.

The results are interpreted in Drell-Yan production models
for monopoles with spins 0, 1/2 and 1: in addition to
standard point-like magnetic couplings, we also consider
couplings with momentum-dependent form factors as
considered in several recent works using:
!! = !

1 − 4!!
!

with M mass of monopole and s the Mandelstam variable of
quark momenta.
The high magnetic coupling, and thus the non-perturbative
nature of the interaction makes the Drell-Yan interpretation
only indicative and used as a way of comparison between
the different experiments.
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Outlook
A scanning of the full trapping detector exposed to 2017 collisions is ongoing and will considerably increase the integrated luminosity and
volume of exposed samples.
The analysis of the nuclear track detector is being finalised.

