Polaron properties within the Peierls model using unitary-transform approach 
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Polaron properties play a crucial role in determining various physical properties and processes in materials. We develop an approximate method based on a suitable unitary transform for the calculation of polaron properties within the Peierls model, the simplest model with non-local electron-phonon interaction. The transform is chosen in such a way to allow for the perturbative treatment of the transformed model [1]. Recently, the approach has been successfully applied to the Holstein model [2]. As a next step, here we study the Peierls model and investigate the transformation proposed in [3] in more detail. We implement it in a numerically rigorous way and use it to calculate the electronic spectral function of the Peierls model. We resolve some important technical issues of the approach and crosscheck validity of our method by comparison with numerically exact path-integral Monte Carlo calculations.
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