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OUTLINE

• Global Monopole Networks 

• Velocities 

• Results  

• Applications



GLOBAL MONOPOLES

• O(3) symmetry spontaneously broken to O(2) 

• Topological charge can be used to detect monopoles
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FIELD THEORY 
SIMULATIONS

• 20483 lattices in radiation and matter eras in 
expanding universe 

• Discretised e.o.m. are evolved in the lattice
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VELOCITIES
• Averaging method: 

• Monopole tracking method:
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RESULTS 

• Overall network velocity can be computed 

• The history of each monopole can be followed: 

• Instantaneous velocities 

• Much more information than average network properties 

• Our new method confirms the validity of the Averaging method 

• The monopole network properties have been characterised better

Track Averaging
Radiation 0.704   0.002 0.702   0.001

Matter 0.619   0.002 0.64   0.02
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APPLICATIONS

• Our results are necessary to calibrate parameters of 
analytic models: 

• Global Monopoles 

• Semilocal Strings:
Achúcarro, Avgoustidis, Leite, ALE, Martins, Nunes and Urrestilla 
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