
Abstract Submitted
for the MAR15 Meeting of

The American Physical Society

Adiabatic Pumping of Chern-Simons Axion Coupling1 MARYAM
TAHERINEJAD, DAVID VANDERBILT, Rutgers Univ — The Chern-Simons axion
(CSA) coupling θ makes a contribution of topological origin to the magnetoelectric
response of insulating materials. Here we study the adiabatic pumping of the CSA
coupling along a parametric loop characterized by a non-zero second Chern number
C(2) from the viewpoint of the hybrid Wannier representation. The hybrid Wannier
charge centers (WCCs), when plotted over the 2D projected Brillouin zone, were
previously shown to give an insightful visualization of the topological character of a
3D insulator. By defining Berry connections and curvatures on these WCC sheets,
we derive a new formula for θ, emphasizing that it is naturally decomposed into a
topological Berry-curvature dipole term and a nontopological correction term. By
explicit calculations on a model tight-binding Hamiltonian, we show how the Berry
curvature on the WCC sheets is transported by a lattice vector via a series of Dirac
sheet-touching events, resulting in the pumping of e2/h units of CSA coupling during
one closed cycle. The new formulation may provide a particularly efficient means
of computing the CSA coupling θ in practice, since there is no need to establish a
smooth gauge in the 3D Brillouin zone.
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