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Corrigendum 

"Bell's theorem and Bayes' theorem," Found Phys. 20, 1475-1512 (1990), 
by A. J. M. Garrett. 

In the Abstract and Introduction (Sec. 1) of this paper, and in the 
paragraph of Sec. 7 beginning "There is widespread confusion...," it was 
asserted that the loophole in Bell's theorem, whereby locality might be 
preserved if some particles are intrinsically unobservable in some detector 
orientations, is illusory. The author is grateful to an explicit counter- 
example of David Mermin (1) for demonstrating that the loophole in fact 
remains open. 

We shall employ the notation of the original paper. It was stated 
(correctly) on p. 1499 that nonlocality can be sought among any subset of 
the particles, and in particular among detected pairs. However, this 
involves replacing the conditioning information I not by S~S~I (as was 
stated) but by VlV2S~S~I, since detection of a particle depends on the 
direction of measurement as well as its internal state. The analysis does not 
then go through with only this trivial replacement. We can reach Eq. (38) 
like this, but (39) no longer follows, because the probability density for the 
internal variables, P(21 ,  -)~2 [ v l ,  v2, S~, S~, I), is dependent on detector 
directions and cannot be factorized out of the square brackets on the RHS 
of (39). The analysis grinds to a halt. 

Further, Mermin's counterexample indicates that the alternative 
strategy of demonstrating incompatibility of the two sides of (77), proposed 
on p. 1499, is doomed to failure in general. (Of course, specific models 
remain incompatible with locality, as is demonstrated for the case where an 
unvarying proportion of particles is undetected.) 

Closing the loophole is a matter not for theoreticians but for 
experimentalists, since more efficient detectors are needed. However, we 
continue to believe that this will be a matter of routine; we doubt that 
locality will be preserved, and quantum theory laid low, by this adhoc 
means. 
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Once again, it is demonstrated that correct application of the laws of 
probability leads to consistent results. The author expresses his regrets at 
the cost, to those who were misled, of this latest demonstration. 

A note should also be added about the "no-hidden-variables" 
argument which is due to Kochen and Specker. (2) This begins by requiring 
that the assigned (scalar) values of observables, whose operators all inter- 
commute, satisfy the same functional relationships as prevail among the 
operators; we call this the KS condition. The value of an observable is what 
would be observed if that observable were to be measured, and is an eigen- 
value of the operator representing the observable. Kochen and Specker 
then derive a contradiction (by partitioning observables in a specific system 
into internally commuting sets of operators). This contradiction is taken to 
mean that simultaneous values cannot be assigned to all observables in this 
system, and (hence) in general. If, now, there is 1:1 correspondence 
between a complete hidden-variable description of the system, and the 
simultaneous assignment of values to all observables, it is held that "hidden 
variables do not exist". We term these "1:1 hidden variables". 

However, no general proof of the KS condition is known, based 
on consistency, from principles of pure logic. Nor can the condition be 
derived from quantum mechanics, which implies only that relations among 
values and among operators be the same when the wavefunction is a 
(simultaneous) eigenfunction of the operators. There is no quantum- 
mechanical proof for arbitrary quantum states. To be sure, the wavefunc- 
tion of a system after a measurement is an eigenfunction of the operator 
representing the measured observable, and the KS condition holds among 
values of other observables whose operators commute with it and with 
each other; but all we have learned of the state of the system before the 
measurement is that its wavefunction is underlain by a 1 : 1 hidden variable 
description which assigns the measured value to the measured observable. 
Values, before the measurement, of other observables in the "commuting 
set" remain unknown; and since the pre-measurement wavefunction is not 
necessarily an eigenfunction of this set, these values need not be con- 
strained by the KS condition. 

Consequently, the contradiction derived by Kochen and Specker 
implies not the incompatibility with quantum mechanics of 1:1 hidden 
variables, but either this or violation of the KS condition (or both); the 
next step might be to choose between these alternatives. However this is 
not necessary; although in the main paper we insist that there must be 
some deterministic way of predicting observations (the alternative being to 
give up), the hidden variables 2 which we employed in doing this are not 
of 1 : 1 type. For: the result of the measurement, + ½h or - ½h (denoted S -+ ), 
depends not only on the internal state )o bu t - a s  it must--on the detector 
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direction v. That the detector direction also appears in the name of the 
operator (conventionally v, ~(J) is beside the point. (In fact, the meaning of 
spin operators remains widely misunderstood: the Dirac equation leads, in 
its natural Clifford-algebraic formulation, to a view of the electron as a 
massless particle orbiting a "guiding centre" at the speed of light [3, 4].) 

Though no longer a crucial issue, violation of the KS condition would 
be no more strange than much in quantum theory. Certainly no such 
condition exists for the values of observables whose operators do not 
commute, since the commutator of their (scalar) values does vanish, 
trivially. 

We continue to assert that a deterministic method of predicting 
observations, which in the light of Bell's theorem is nonlocal, can be 
sought--and should be sought, most likely through the suggestions of 
Hestenes. 3.4 
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