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Application of machine learning methods to neutron scattering data for materials analyses
(Japan Atomic Energy Agency) OKazuyoshi Tatsumi

Large user experimental facilities are trying to apply data driven science procedures such as
machine learning and Al on their measured data so as to improve their measurements and
analyses abilities. This presentation introduces an example application of data-driven science
on the neutron experimental data measured at J-PARC MLF.

A list of the detector array positions and time of detection of each detected neutron is
recorded in pulsed neutron experimental facilities. We considered the contents in the list as
Poisson point processes and optimized the bin-widths of the inelastic neutron scattering (INS)
momentum and energy histogram and the kernel widths of the kernel density estimation on the
quasi-elastic neutron scattering (QENS) energy profile, according to the references!.

The optimal bin-widths on the INS data of a single crystal copper were obtained on the actual
data sets as well as the virtual data sets of different total counts, which will help to design
efficient measurement. The method will statistically validate the existence of an unknown faint
spectral feature, as well.*

Energy profiles of probability densities on the QENS of Nafion samples were estimated.
Fitting uncertainties in the half width half maximum of the Lorentzian components on the
estimated densities were smaller by a factor than those on the histograms.’
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