Aharonov-Bohm Effect

Consider 'covariant derivative' of vector v tangent to curved surface
Parallel transport of v around closed loop rotates vector
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Covariant Derivative

* Falling Cat: Closed loop in shape space leads to rotation
* Swimming Bacteria (low Re): Closed loop in shape space
leads to translation

* Anyon: Transporting excitation of 2D electron gas in field
(FQHE) around loop in space leads to fractional statistics

* Blue Phase Frustration (HW): Following local low energy
structure around loop leads to mismatch -> defect lattice
formation

Today: What is the parallel transport of a phase around a
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Consider impenetrable solenoid, no B field outside
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IS &+ n b = _ec', A field afffcts WFs outside, even
though B=0!




Dirac Magnetic Monopole
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If a magnetic monopole exists anywhere, it forces quantization
of electric charge too.



