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Abstract: We propose a new method to calculate band struc-

ture of quantum systems. It constructs the quasi-Hamiltonian matrix

using several eigenvalues and corresponding eigenvectors at the uniform

k-point grids, then performing Fourier interpolation to obtain the quasi-

Hamiltonian at any k-point. We find some invertible transformations

make the quasi-Hamiltonian matrix decays faster in real space, which

generates more accurate band structures. The decay properties of Hamil-

tonian transformation associated with both sparse and dense Hamilto-

nian matrices can be described by an inequality using approximation

theory and matrix analysis. In the sparse matrix case, we can simplify

the inequality and estimate the decay property analytically. In the dense

matrix case, the inequality is more complicated and is studied numeri-

cally.


