PBRCOM
Comment on the BPR Theorem.
Assessing the significance of the theorem of Pusey. Barrett, and Rudolph[1]  requires careful attention to the distinction between reality properties of a system prepared  in a quantum state and realities properties of that prepared system with respect to a subsequent measurement.  The logical structure of the PBR argument, as explained by M. Leifer [2], rests upon a formula of the hidden-variable kind used by J.S. Bell [3] in his proof that no “local realistic theory” can be compatible with certain predictions of quantum theory. The adjective “realistic” is a code word for theories in which there is some set of “real” states, labeled by λ,  such that the transition probability for a system prepared in a quantum state |φi>   to be found by a measurement procedure to be in a state |ψj >  can be  decomposed into contributions from real states λ by a formula
|<ψj |φi> |2 =  Σλ  (Prob of state |ψj > given λ) (Prob of λ given the state |φi> ),
where both factors are non-negative.
Given this characterization of “reality”, the PBR argument shows [2] that

no two different overlapping states |φi>  can get contributions from the same reality λ. Let λi be a member of the set of all λ such that 

 (Prob of λi given the state |φi> ) > 0

Then the formula for the transition probability becomes

|<ψj |φi> |2 = Σλi  (Prob of state |ψj > given λi ) (Prob of λi given the state |φi> ).
As PBR emphasize, the hidden-variable λi can have aspects beyond the component  |φi (λ)> : λi=(|φi (λ)> ,  λi’). If one takes the minimalist approach of taking  λi to be (|φi (λ)>  then the above formula reduces to an identity: the rightmost factor is unity, whereas  first factor on the right-hand side of the equation is the same as the left-hand side. This result supports the idea of taking the reality that carries the information encoded within our theory as the quantum state to be that quantum state itself: the PBR result supports the idea of giving an ontological interpretation to the quantum states occurring in von Neumann’s “orthodox” formulation of quantum mechanics.   

Still, insofar as one is speaking about the measurement of some previously prepared state, one still has a possible (Bell-like) decomposition into contributions from different realities. By adding other components to λi  ,

beyond the component  |φi (λ)>,  one can allow the same reality to give contributions to two different measured states. That is, two different overlapping states |ψ1 >  and |ψ2 >  can be observed as alternative possible outcomes of measurements on a real system identified by a single reality λi , this difference in outcomes arising from different measurement procedures.
Thus the connection of quantum state to reality proved for preparation procedures does not carry over to measurement procedures. If one tries to turn a measurement procedure into a preparation procedure, and thereby prove for a measurement the properties proved for a preparation, one must, if one is to carry through the proof, introduce a new measurement procedure for which the uniqueness property proved by PBR does not hold. The uniqueness of the quantum state associated with a reality become established
only if the preparation occurs. Thus the reality evolves in step with the increasing set of preparations. These changes in the reality are represented in orthodox quantum mechanics by the sequence of collapses of the quantum state, whose elements are in direct correspondence with the sequence of preparations.
All-In-All the PBR theorem meshes neatly with the ontologically-construed orthodox interpretation.
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