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Abstract

A clarification of the heuristic concept of decoherence requires a consistent description of the classical behavior
of some quantum systems. We adopt algebraic quantum mechanics since it includes not only classical physics,
but also permits a judicious concept of a classical mixture and explains the possibility of the emergence of a
classical behavior of quantum systems. A nonpure quantum state can be interpreted as a classical mixture if and
only if its components are disjoint. Here, two pure quantum states are called disjoint if there exists an element of
the center of the algebra of observables such that its expectation values with respect to these states are different.
An appropriate automorphic dynamics can transform a factor state into a classical mixture of asymptotically
disjoint final states. Such asymptotically disjoint quantum states lead to regular decision problems while exactly
disjoint states evoke singular problems which engineers reject as improperly posed.
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