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Ways to realize monopoles

Polariton condensates

Hivet et al. Nature Physics 2012
Spin ice

Castelnovo et al. Nature 2008

Bramwell, Nature 2009
Topological insulators

Qi et al. Science 2009
Anomalous quantum Hall effect

Fang et al. Science 2003
Superfluid *He

Blaha, PRL 1976
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Synthetic uniform magnetic field

Physical B
T field gradient

Lasers .+

Lin et al. Nature 2009
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How to imprint a uniform magnetic field

Laser beam excites transition

Desired Hamiltonian:
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A line of magnetic monopoles

Line of monopoles

Atomic cloud

Effective
magnetic
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A line of magnetic monopoles
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How to imprint the magnetic monopoles
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How to imprint the magnetic monopoles
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Single magnetic monopole
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Pietila & M&ttdnen PRL 102 080403 (2009)
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4 monopoles embedded
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4 monopoles embedded
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12 monopoles embedded
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12 monopoles embedded
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55 monopoles embedded
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55 monopoles embedded




Phase behavior
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Energetics of flux escape

E=CNL

Crossover at N=6
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Collective modes
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Summary

Proposed an experimental prescription to embed a
line of magnetic monopoles onto an atomic gas

Vortex structure undergoes a transition when 6 monopoles
are trapped

#=f= UNIVERSITY OF

%8 CAMBRIDGE



Cold atom gas
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How to imprint a uniform magnetic field

Laser beam excites transition

Desired Hamiltonian:

ﬁ:(P_eA)Z
2m
B=V XA
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How to imprint a uniform magnetic field

Desired Hamiltonian: Laser beam excites transition

—> () < Lasers
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How to imprint a uniform magnetic field

excited state manifold
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Collective modes
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