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The ANTAREStelescope
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Magnetic monopoles




4 )

You can not get 2 independent magnetic poles

Universe

ARange of mass from 102 to 1017 GeV (accelerated by the atmospheric
magnetic field)

t can passthrough the Earth and emit a signal in a neutrino telescope

Al
.
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The existence of suchparticle can explain the quantization of electric

charge and symmetry breaking in some gaugetheories (according to
Dirac, t &Pblwko¥)t and

N

N
from breaking a magnet ! N
Magnetic monopole is a particle carrying one
magnetic charge (one magnetic pole)
- J S

ﬁ&lt Is a hypothetical particle predicted to be created in the early \
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Monte Carlo simulation
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4 )
Before anything !

A simulation of the telescope and different particles passing
\through Is needed

[ Events simulation ] [ Telescopgimulation ]
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Reconstruction
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At this stage we needto reconstruct some parameters for the
eventssimulated (direction, velocity, &)
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At this stage we needto reconstruct some parameters for the
eventssimulated (direction, velocity, &)
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At this stage we needto reconstruct some parameters for the

eventssimulated (direction, velocity, &)
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Analysis
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1. Reducingthe maximum of background
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An efficient operation to do isto cut over the zenithal angle to
chooseonly the up-coming events(Zenith <= 90)




Number of events

2.Isolating monopoles signal
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2.Isolating monopoles signal
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compared to that from muons C high values of Nhit
\

20



3. Optimising the cuts

ﬂ:rom the number of monopole and background events remainingﬂ
after cuts, we can calculate the 90% C.Lsensitivity using
Feldman-Cousinsapproach

Ngps
n,

e b

Hoo(np) = HIZ; Hoo(Mops ,Mp) n,l
__ / \ y

Y "

[ The FeldmarCousinssensitivity ] [ The FeldmarCousinsupperlimit dependingn the numberof ]

dependingn the_numberof backgound backgoundind thenumberof real eventsremainingafter cuts
remainingafter cuts

We look for the cut giving the minimum of rejection factor :

The numberof monopole

> ro
Nym eventsremaininggafter cuts
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3. Optimising the cuts

Rejection Factor

(Remark:

U It is not always easyto find a parameter from which the signal can be isolated € in the
case oflower velocities new parameters have to be defined suchasDelta.

\_

,
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4.Calculating the sensitivity

The 90% C.Lsensitivity is :

Hoo(1})
Serr(cm?.sT) x;‘(s)

e

The duration of detecting data

Sooy, (cm2.s Lsr71) =

The effective surface of monopoles

Ny

Seff =

@ ~ Monopoles fluxgenerated
MM into the CAN

Remark:

U The previous 4 stepshave to be done for each interval of monopoles velocity range.

\_
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Result
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Publication :

|. EI Bojaddaini, Y.Tayalati, A. Moussa, J. Brunner, «Searchfor magnetic
monopoles with the ANTARES neutrinotelescope ». International Cosmic Rays
Conference 2015,The Hague,Netherlands.
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