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When does a system affect another?
Causal influence vs signalling

Abstract

We address the question whether a reversible transformation allows one of its input systems to
have a causal influence on one of its outputs. The question is addressed in a wide framework

of theories that includes quantum and classical theories as special cases. We introduce a

notion of causal influence and discuss its main features. In quantum theory the causal influence
relation coincides with signalling: a system A can affect another system B if we can use the input
state of A to convey information to an observer controlling B. We will also discuss classical
theory, where the two notions are different. Following the proof of equivalence in the quantum
case, we identify general conditions under which causal influence coincides with signalling.

We will illustrate, in particular, the property of "no interaction without disturbance". \We conclude
llustrating an algebraic construction that turns out particularly useful for the purpose of analysing
causal influence relations.
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