
The State Context Property System

of a contextual but non-quantum model

Bart D’Hooghe∗

In this paper we adopt an operational approach to quantum mechanics
in which a physical entity is determined by the structure of its State Con-
text Property System (SCoP) [1, 2, 3, 4, 5]. A state context property system
(Σ,M,L, µ, ξ), consists of three sets Σ, M, L and two functions µ and ξ, such
that

µ : M× Σ×M× Σ→ [0, 1] (1)
ξ : Σ→ P(L) (2)

The sets Σ,M and L, play the role of the set of states Σ, the set of contextsM,
and the set of properties L of an entity S. The function µ describes transition
probabilities between couples (e, p) and (f, q) of contexts e, f ∈ M and states
p, q ∈ Σ, while the function ξ describes the sets of actual properties a ∈ L for
the entity S being in different states p ∈ Σ.

To illustrate this approach, we consider a model for a spin-1/2 entity in
which the maximal change of state of the system due to interaction with the
measurement context is controlled by a parameter which corresponds with the
number N of possible outcomes in an experiment. In the limit N = 2 the
system reduces to a model for the spin measurements on a quantum spin-1/2
particle [6]. In the other limit N → ∞ the system is classical, i.e. the exper-
iments are deterministic and its set of properties is a Boolean lattice [7]. For
intermediate values of N two of the axioms used in Piron’s representation the-
orem are violated [8, 9], namely the covering law and weak modularity. For
a modified version of this model it is even impossible to define an orthocom-
plementation on the set of properties [10]. Another interesting feature in the
intermediate situations of this model is that the probability of a state transition
in general not only depends on the angular distance between the two states
but also on the measurement context which induces the state transition. This
justifies the use of SCoP to represent such system. This suggests that transition
probability should not be regarded as a secondary concept which can be derived
from the structure on the set of states and properties (via Gleason’s theorem),
but instead should be regarded as a primitive concept by its own right for which
the measurement context is crucial, and that only under very special ‘quantum
conditions’ it can be reduced to a secondary concept.
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