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Based on the probability generating function of neutron counts, this study
theoretically clarified that the ratio of (the nth-order neutron correlation) to (the (n-1)th power
of 2nd-order neutron correlation) in the reactor noise measured for a subcritical system converges
to the unique combination number of double factorial (2n 3)!! without depending on nuclide
compositions and geometry as the system becomes to be critical. To estimate the subcriticality in
dollar units from the time variation in the neutron count rates measured in an arbitrary
state-change such as the reactivity and neutron source intensity, the time-domain
decomposition-based integral method was newly proposed and demonstrated through actual measurements
conducted at Japanese experimental facilities.

By applying the dynamic mode decomposition to the pulsed neutron source and Rossi-a methods, this
study demonstrated that the prompt neutron decay constant of the fundamental mode component can be
estimated robustly.
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