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Week 12: Synthetic gauge fields
Important dates

Discussion of outline
before 8.1.2016

Discussion of talk
before 15.1.2016

Your talk
22.1.2016

Your seminar talk should roughly cover the following keywords and concepts:
• Various occurrences of synthetic/artificial/emergent gauge fields:
– Spin ice (with “magnetic monopoles” as excitations)
– Skyrmions
– Time-periodic driving (lattice shaking)
– Rotating system (Coriolis force = Lorentz force)
• Abelian vs. non-abelian gauge fields
• Dynamical vs. non-dynamical gauge fields
Important aspects that should be emphasized:
•
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Remarks:
• It is your task to turn the material related to your topic into a coherent story. This requires
a detailed examination and understanding of the subject. Merely giving definitions without
motivation and without pointing out the bigger picture is not sufficient.
• You will realize that time is rather limited and that you will need to focus on essentials.
• Personally, I am using 6-7 handwritten A4 pages for a 90 minutes lecture. It is recommended
to aim at no more than 4-5 pages for your own presentation (and do not try to gain extra space
by writing extra small).
• Please emphasize the physical ideas, not the mathematical formalism. Also avoid detailed calculations (except where they add to the conceptual understanding).
• In the two preparatory meetings you will be able to get feedback and assistance by your supervisor
before you give your presentation, both on content and style. In order to maximize the benefit
of these meetings it is important that you are well prepared.
• The synthetic gauge fields considered here can also couple to neutral particles.
References:
• [1, 2]
• [3] [4] (the latter has a section on dynamical gauge fields) [5] (review) [6] (review) [7]
• Cooper [8], in particular Section 2.1 (this is the rather formal statement that the Hamiltonian
looks like the one with magnetic field)
• Semi-experimental proposal for non-abelian fields [9, 10]
• The emergence of a U(1) Maxwell theory and of monopoles is discussed in [11], unfortunately
without much focus on the gauge theory aspect
• A discrete gauge theory (non-dynamical) on a lattice arises in Kitaev’s honeycomb model
• Wikipedia (to get a quick overview)
– a
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