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Abstract: Set theory provides foundations of mathematics in the sense that all the mathematical notions like numbers, functions, relations, structures
are defined in the axiomatic set theory called ZFC. Quantum set theory naturally extends ZFC to quantum logic. Hence, we can expect that quantum
set theory provides mathematics based on quantum logic. In this talk, I will show a useful application of quantum set theory to quantum mechanics
based on the fact that the real numbers constructed in quantum set theory exactly corresponds to the quantum observables. The standard formulation
of quantum mechanics answers the question as to in what state an observable A has the value in an interval I. However, the question is not answered
as to in what state two observables A and B have the same value. The notion of equality between the values of observables will play many important
roles in foundations of quantum mechanics. The notion of measurement of an observable relies on the condition that the observable to be measured
and the meter after the measurement should have the same value. We can define the notion of quantum disturbance through the condition whether
the values of the given observable before and after the process is the same. It is shown that all the observational propositions on a quantum system
corresponds to some propositions in quantum set theory and the equality relation naturally provides the proposition that two observables have the
same value. It has been broadly accepted that we cannot speak of the values of quantum observables without assuming a hidden variable theory.
However, quantum set theory enables us to do so without assuming hidden variables but alternatively under the consist use of quantum logic, which
is more or less considered as logic of the superposition principle. [1] M. Ozawa, Transfer principle in quantum set theory, J. Symbolic Logic 72,
625-648 (2007), online preprint: http://arxiv.org/abs/math.LO/0604349. [2] M. Ozawa, Quantum perfect correlations, Ann. Phys. (N.Y.) 321,
744--769 (2006), online preprint: LANL quant-ph/0501081. 
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