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It is well known the Harper equation [1,2] describing the integer quantum Hall effect (IQHE) in two dimensions, also gives a mean-field description of charge-density wave (CDW) materials in one dimension [3]. In particular, the quantized adiabatic transport (Thouless pumping [4]) in charge ordered systems corresponds directly to topological transport between edge states upon insertion of a flux quantum in a quantum hall cylinder (Laughling’s gauge argument [5]). Despite intense studies, the detailed dynamics of topological charge transport in the IQHE cylinder remains difficult to visualize due to the presence of gauge symmetry. We exploit the similarities between IQHE and CDW systems, and the absence of gauge symmenty in the latter, to demonstrate details of topological pumping, i.e., how the electrons flow from one edge to the other. We introduce a particular mean-field CDW model, numerically diagonalize the Hamiltonian matrix and plot the wave functions, which reveal the edge states and the mobility edge. In addition, we verify their robustness to randomly distributed weak impurities. The analysis of the results allows one to visualize non-adiabatic and adiabatic (Thouless) pumping.
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