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Introduction & Motivation

A common ingredient to the simulation of many electronic spectroscopies is the response function x(q, w), which describes
the change in density when an external perturbation is applied to the system. This change is measured experimentally
as an excitation of the material. One outstanding feature is that x(q, w) bridges different approaches in the quantum
simulation of materials such as time-dependent density-function theory (TDDFT) and many-body perturbation theory
(MBPT), for example in the form of Hedin's equations [1]. However, the usual problem often encountered in quantum
simulation also applies to the response function: Not all ingredients are known in a functional form lending itself to prac-
tical application. Typically we neglect the exchange-correlation contribution to the response function, which is called the
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particular we focus here on satellites in photoemission and plasmon excitations in inelastic x-ray scattering. In this study
we describe an approach on how to use a numerically tabulated fxc-kernel including single-particle-hole and two-particle

two-hole excitations, which was calculated for the homogeneous electron gas (HEG) [2,3] in both TDDFT and beyond-GW o *ox Fu nded by
applications. We study the effect of the kernel on the calculation of the dynamic structure factor (inelastic X-ray scattering) * * .
and the spectral function (photoemission) of sodium and silicon. .y * the Euro pean Union
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Writing down ¢+(z, w,), the analytic continuation becomes apparent:
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double plasmon resonance of Na
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By relating the two equations we obtain the Dyson equation for y, which requires as
an ingredient the functional derivative of vy w.r.t. the density. We call this quantity fc,
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. ﬁr:';fta%riS{;?'{Eftgi";’fe' gcﬁggim&t In the modeling of spectroscopies such as photoemission we are interested in the
spectral function A(w). An ingredient to calculate it is the screened Coulomb . We have implemented the multipole-expansion

* A refined model with ab-initio helped learn interaction W. For spectroscopies such as IXS or EELS we are interested from above in the dp-code
about the magnitude of fxc in GW in the dielectric function e.
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implementation we will have the « R[X] modified in problematic region and J[X] shifted to lower energies
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