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Recently, there has been a rapid increase in the development of wavefunction-
based highly accurate quantum chemistry methods for simulating charged excita-
tions of crystalline solids. Accurate simulations of charged excitations are impor-
tant for computing ionization potentials (IPs) and electron affinities (EAs), which
are useful for predicting band gaps, band structures and other spectroscopic prop-
erties of materials.

In this poster, I will describe an efficient and accurate approach based on
the algebraic diagrammatic construction (ADC) theory for calculating electron
attachment and ionization properties of crystalline materials. The ADC approx-
imations are derived from the perturbative expansion of a propagator, poles and
residues of which provide information about excitation energies and transition
intensities. Our ADC implementation for materials uses periodic boundary con-
ditions, thus taking advantage of the translational symmetry of crystalline solids.
I will briefly discuss the theory for this new approach and show our numerical
results for quasiparticle band structures and band gaps of several semiconductors
and insulators computed using periodic ADC(n) at different orders of perturbation
theory (n ≤ 3).


