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The EELS and IXS cross sections in extended systems are proportional

to the imaginary part of the diagonal of the inverse dielectric matrix, which

can be computed using Time-Dependent (TD) Density Functional Theory

(DFT). Current TDDFT-based approaches to dynamical screening involve

the computation of a large number of single-particle unoccupied states and

the manipulation (multiplication, inversion) of large matrices, two tasks that

make them unfit to address systems larger than a handful of atoms. We

present a new method, based on TDDFT linear response, that avoids these

di�culties by adopting a Lanczos recursion scheme and a representation of

the response orbitals borrowed from density-functional perturbation theory

[1]. The resulting algorithm allows to compute the EELS and IXS cross

sections for a same transferred mometum and in an entire, wide, frequency

range with a numerical workload comparable to that of a single ground-

state DFT calculation. We have implemented our method in the Quantum
ESPRESSO distribution of computer codes [2], and successfully bench-

marked it on the prototypical examples of bulk silicon and aluminum. The

EELS/IXS angle-resolved cross sections in bismuth have been calculated for

the first time. Details of the work being presented can be found in Ref. [3].
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