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Since two decades, Ab Initio methods in nuclear physics have have undergone considerable development.
These methods have two pillars : on one hand interactions between nucleons are derived order by order from
chiral EFT ; on the other hand many-body techniques are applied to solve the Schrödinger equation. Such
methods have provd successful and reliable in describing the properties of nuclei up to mass A ˜ 100. Due
to their prohibitive numerical scaling, these many—body methods are bound to fail in heavier systems. It
is therefore necessary to develop another efficient framework for dealing with heavier masses. It has been
shown that such systems can be understood at a mean-field-like cost within the framework of Energy Density
Functional (EDF) framework . At present, the interactions involved, are purely empirical and therefore lack
a proper theoretical foundation. In the present work, we aim to derive such “in-medium” interactions from a
“bare” interaction describing nucleon-nucleon scattering using FRG methods.
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