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A Logical Formutation of Complementarity
-—0On the Consistent History Approach—

Shinge FUJITA

The Consistent History Approach of quantum mechanics was first proposed by R. B, Guiffiths
in 1984. 1In the nineties it was adopted by R. Omnés as an universal principle of the
interpretation of quantum mechanies. This approach [ find to be a logical formulation of Bohr’
s idea of complementarity, although its original intention was to restore an objectivist and
realist interpretation of quantum mechanics in cpposition to the Copenhagen Interpretation.

To any challenge to quantum mechanics Bohr answered by appealing to his philosophy of
complementarity, which seems to have made the very concept of complementarity somewhat
obscure. The greatest obscurity is in how the alleged impossibility of a unique separation
between subject and object is relevant to quantum mechanics. If one succeeds in logically
formulating his complementarity, all his epistemclogical explanations will turn out to be
superfluous. A merit of the Consistent History Approach consists in having robbed Bohr of his
epistemological pseudo-explanations.

In this paper, taking the EPR argument as an example, [ show how the Consistent History
approach has succeded in logically formulating Bohr's philosophy of complementarity. While
Bohr dissolved the apparent contradiction of the simultaneous existence of two incompatible
physical qualities by appealing to the two mutually exclusive experimental arrangements as a
whole, the Consistent History approach dissolves it by appealing to the mutually incompatible
logical frameworks or “families of histories”, This corresponds to a shift of emphasis from
expertmental arvangements lo logical inferences in the interpretation of quantum mechanics.

In the Consistent History approach, complementarity is defined in the following way: To
Samilies of histories (or fwo logical frameworks) will be called complementary when they are both

consistent though mutually incompatible,
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