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Abstract

The Raviart — Thomas elements are widely used when defining numerical scheme
(e.g. (mixed) finite volumes, (mixed) finite element methods, flux reconstruction)
due to the interesting properties of conservation they have. However, their classical
definition is limited to quads and simplicial elements, which prevents the use of
general polytopial meshes.

We propose here a new type of approximation spaces, bridging the flexibility of
the Virtual Element space [I] and the conformity - friendly property of the Raviart
— Thomas’s one [2]. Depending on the polytope’s shape, it allows the construction
of H(div) — conformal elements for any discretisation order.

A class of H(div) — conformal elements is then constructed through the definition
of degrees of freedom, that can be categorised into four different subtypes. Within
each, their possible definition is flexible and allows an element’s construction on
any polytopial shape (possibly up to rotation or translation). Furthermore, by
construction any element has the same properties than the Raviart — Thomas ones
at the cells interfaces, for any order.

The two dimensional case is studied in details and a practical construction of
basis functions for one specific element is shown as an example. This work can be
applied to construct numerical methods on polytopes (e.g. in the flux reconstruction
context [3]).
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