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Atomistic wavefunction-based methods for the calculation of
the optical and dynamical properties of nanostructures

I will introduce our approach to nanoscopic systems, namely atomic effective
pseudopotentials [1] (AEPs) coupled to the quantum chemical configuration
interaction approach [2]. The combination of a quasiparticle based approach (AEPSs)
and a quantum chemical method is challenging, but allow us to treat realistic
structures, i.e, many thousands of atoms, at a high level of accuracy [3] and without
ad-hoc parameters.

While this solves, to a certain extent, the length-scale problem, we are now
addressing the time-scale problem underlying the calculation of dynamical
properties. | will show how we combine our atomistic ab-initio results to mesoscopic
approaches and will illustrate it with the problem of the “phonon bottleneck”, i.e., how
to bridge large electronic gaps with low energy vibrations [4].

* In collaboration with Peng Han, Ricardo Cardenas, Jun-Wei Luo, Alex Zunger, Ranber Singh and Jerome Jackson.
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