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Searching for free magnetic charge 

• Why bother ?  

– Existence of a magnetic charge addresses the 

electric charge quantisation problem (Dirac)

• Scale for magnetic charge gD

– Monopoles are features of spontaneous gauge 

symmetry breaking models (’t Hooft/Polyakov)

– Force a symmetry in the unsymmetric Maxwell 

equations

– We don’t understand why we can’t see them



Non-collider searches



Stellar monopoles and the earth

• Carrigan et al. 

• Earth’s dipole field since ~3.5 billion 
years (paleomagnetic data)

• Monopoles bind to nuclei. Form part of
core formation – preferential movement
in pole directions

• Mantle convection for monopoles to the 
surface

• Equilibrium position above core-mantle
boundary for m<4x1014 GeV

• Expect far higher monopole
concentrations from polar rock



Sample locations

High latitude (>63o ) , mantle derived. 

• Hotspot (volcanic region with warmer mantle)

• Rift volcanic zones

• Large igneous province

• Isotopic content for deep origins



Method for analysing samples

Signature of a persistent induced current/flux long after sample

has passed through the loop.



Sample treatment

• 24 kg of samples

• Problems with magnetisation

• Samples crushed

• 680 samples

• 12 days

• ~5 people required for sample preparation and 
magnetometer shift work



Calibration
Solenoid coils and dipole calibration samples



Results

Persistent current

Persistent current for 

candidates

(> 0.25 gD )  

5

No candidates remain after remeasurement:

Concentation limits: 9.8 10 /grams (samples)

Better sensitivity than extensive meteorite searches. 
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Summary

• The possible existence of free magnetic charge 

is one of the major open questions in modern 

physics

• Search undertaken with volcanic rock to look 

for trapped stellar monopoles

• Induction method with SQUID technology

used

• Concentration limits   


