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The GW approximation is a succesful approximation to the many-
body self-energy that is generally used to produce band structures
and band gaps of semiconductors. It has been shown to be
extremely successful in do so during the last 30 years [1].

However, the GW approximation can give access to other physical
quantities and, most noticeably, to the density matrix. The density
matrix allows one to directly calculate the expectation value of any
local and non-local operator, such as the kinetic energy, the
electron density, the electrostatic potential, the exchange energy,
etc.

We have recently derived a simple perturbative expression [2] for
the GW density matrix and we have tested it for molecular systems
in the Gaussian basis code MOLGW [3]. The first results are very
promising.

In this contribution we present our strategy how to generalize the
expression to periodic systems and how to implement it in ABINIT.
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