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In this project, we established a general class of uncertainty relations
related to the weak value. Also, through the weak measurement in neutron interferometry we
confirmed the separable nature of reality of physical quantities. This indicates that the weak
value represents the sensitivity of physical interactions which yield the transition of states
specified in weak measurement, and this is exemplified by the connection between the quantum
resonance and the weak value amplification. As application, we propose the use of prolongation of
lifetime in the weak value for precision measurement of the CP violation. We also examine the
feasibility of the Bell test in the Atlas experiment at CERN with entangled B meson pairs. As a
by-product, we showed that a secure random number generation is possible from parity symmetric
radiations, while the quantum randomness is hardly distinguishable from pseudo-randomness under
standard randomness measures such as the Borel normality.

weak value weak measurement Bell inequality quantum randomness uncertainty relation
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