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General Goal (90’s):

Classify states of bulk matter and their surface
modes, using ideas and concepts from gauge theory
and GR, such as Effective Actions (= generating
functionals of current Green functions), gauge
invariance and anomaly cancellation, “holography”,

Applications (90’s, 2012)
(Topological) Insulators
QHE
(Topological) Superconductors
Higher-dimensional cousins of QHE = cosmology
Etc.
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il Y B o pot.
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el els

Fix wave vector k= ke,,
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B il
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i, il i
(@)= [0k Sl ). L

b R VIR

E{yen vatues of KB ) @, (k) Oﬂ;‘ﬂ 0// seed magn.

Al (a‘rc. ﬁegw U% 74’6&/5 in the universe 2
- normal moa’es). ! Buit need %Zfﬁei
I£ 12 (£)> 0 = EXpor. éﬁe—a’e/oendemi
ﬂ)’cﬁ//ﬁ? ;7 normat mode ! utial axion con-
(k)= =a £ o0~ 4k (kte) %gamd@'on.

2




Remarks

(1) The (time derivative of the) axion field really might be a
space-time dependent “chiral chemical potential” (rather
than a dynamical degree of freedom). Thus, presumably,
its equation of motion is a diffusion equation.

(2) 4D Electrodynamics in the presence of an axion field also
appears in the theory of 3D topological insulators (TI).
Similar instabilities might then be observed when an
external electric field is applied: If such a field exceeds a
certain critical strength then, in the bulk of a TI, it is

screened and converted into a magnetic field; (Ooguri &
Oshikawa, Frohlich & Werner)

Everything else next time!

Thank you!
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