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Neutron width statistics in a realistic
resonance-reaction model
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The statistical model of compound nucleus reactions is widely used to calculate reaction observables for basic
nuclear science, astrophysics, and nuclear technology. The prediction that neutron resonance reduced widths
are distributed according to the Porter-Thomas distribution (PTD) is a cornerstone of the statistical model.
Consequently, the recently measured deviations from the PTD for neutron resonance widths in s-wave neu-
tron scattering off Pt isotopes [1] have generated much interest, and several explanations have been proposed
within the statistical model [2-4]. We discuss a recent study of the neutron width statistics for s-wave neutron
scattering off 194Pt within a model that combines a realistic description of the neutron channel with the usual
statistical description of the internal compound nucleus states [5]. Our model enables us to calculate reso-
nance widths and reaction cross sections within a unified framework. We explored a reasonably large range
of the model parameters around a baseline set taken from the literature and tuned to evaluated and experi-
mental data. Our main conclusion is that the PTD provides an excellent description of the reduced neutron
width distribution, provided that the correct secular energy dependence of the average neutron width is used
in the calculation of the reduced widths. Our result indicates that the effects of the nonstatistical interaction
of the internal states through the neutron channel are not significant in this reaction. Within our parameter
range, there can be a near-threshold bound or virtual state of the neutron channel that leads to an energy
dependence of the average neutron width that differs from the usual

√
E form, as proposed in Ref. [2]. In

this case, the reduced width distribution extracted using the
√
E dependence is significantly broader than

the PTD. We provide a narrow range of the model parameters within which such a near-threshold bound or
virtual state may occur and identify measurable signatures of its existence.
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