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Abstract: <p>Conventional quantum processes are described by quantum circuits, that represent evolutions of states of systems from input to output.
In this seminar we consider transformations of an input circuit to an output circuit, which then represent the transformation of quantum evolutions.
At this level, all the processes complying to admissibility conditions have in principle a physical realization scheme. The construction of a hierarchy
of transformations of transformations, however, can proceed arbitrarily far, and in the higher orders one encounters admissible functions that have
indefinite causal structures. These give rise to questions about possible realization schemes. Still, many of the maps in the hierarchy can be proved
to have a realistic physical interpretation. In order to study the hierarchy, we introduce a simple rule for constructing new types of maps from known
ones, and show how the tensor product can be rephrased in terms of the new rule. We use the hierarchy of types to introduce a partial order, which
allows us to prove properties of maps by induction. We will then use induction proofs to discuss the characterisation of mathematically admissible
maps at every level. We show an important structural result for a subclass of higher-order maps, and we conclude with the open question of their
physical achievability.</p>
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