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High-E resolution neutron scattering
on YIG under ultrasound irradiation
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Neutron scattering studies on topological spin
orders
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Exploration of new materials and Structure Science of Ionic
Conductors and Mixed—Anion Compounds
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Branching ratio measurement of prompt gamma-rays

from the compound resonances to the low lying states.
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Temperature and pressure variation of crystal and
magnetic structures of antiferromagnetic MnDy
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Aggregation States of Polyoxazoline-based Bioinert
Interfaces
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Fig. 1. (a) NR curves for a PMMA-b-
P[O(Ox)MA] film acquired in air and D,O.
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Crystal structure and dynamics of hydrogen
in hydrous minerals
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Degradation Analysis of Lithium-lon Batteries
Using Operando Neutron Diffraction
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In-situ neutron diffraction analysis on microstructure
evolution in steels during thermomechanical
processing
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Status and plans for LTP SUBSTANCE
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The longterm proposal SUBSTANCE (2018B0500) has conducted its first experiments at
the RADEN and SENJU. The RADEN experiment has shown that magnetic fields arising
from electrical currents of several amps the interior of materials can be characterized
non—destructively by polarized neutrons (polarimetric setup). In the 2™ and 3™ year of the
LTP the plan is to establish a novel imaging methodology for measuring much weaker
currents through Spin Phase Contrast imaging. This is potentially applicable for
characterizing current flow in energy materials/devices. At SENJU the first—year
experiment was focused on different roads for mapping crystalline structures using different
detectors, both in transmission and diffraction mode. Dedicated ToF algorithms have been
developed for this task. In transmission mode the ToF Trindex algorithm mapped the
micro—structure of an iron material. In diffraction mode the GPU-based 6DXNRD algorithm
works with ToF but also with multiple detectors at any generic position. The availability of
multiple wavelengths has proven to be especially important for analyzing data sets with few
geometric projections, as is often the case for neutron data. The 2™ year at SENJU will
focus on microstructural evolution in shape memory alloys before and after ex-—situ

deformation and heat treatments.
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Assessing diffusion relaxation of confined water in
clay minerals using a minimalistic three-parameter
model
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In this presentation we will show how a new minimal model approach for
interpreting the intermediate scattering function F(Q, t) can be used to describe
quasi-elastic neutron scattering (QENS) data from confined water. This approach
was used on data collected on AMATERAS in two different clay minerals:
Montmorillonite (Mt) and Hectorite (Ht).

The new minimal model approach takes the instrumental contribution into
account in the analysis, and describes the multiscale relaxation in a complex
system with only three parameters. One of the parameters is the elastic incoherent
structure factor (EISF), one of the key properties to describe the dynamics of a
system that is not easily obtained using the analytical models.

Using the simple model, we were able to describe the dynamics of the confined
water molecules for the two different clay minerals and compare the results. A
clear difference in behavior of the confined water was found, and the analysis
showed how robust and simple to use the model is. This new minimal model
approach is expected to be the new common analysis method for investigating
incoherent quasi-elastic signals.

[1] G. Kneller, Franck—Condon picture of incoherent neutron scattering. Proc.
Natl. Acad. Sci. U. S. A., 2018, 115, 9450

[2] M. Saouessi, J. Peter, G. Kneller, Asymptotic analysis of quasielastic neutron
scattering data from human acetylcholinesterase reveals subtle dynamical changes
upon ligand binding. J. Chem. Phys., 2019, 150, 161104

[3] M. Saouessi, J. Peter, G. Kneller, Frequency domain modeling of quasielastic
neutron scatteringfrom hydrated protein powders: Application to free and
inhibited human acetylcholinesterase.J. Chem. Phys.2019,151, 125103
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Distinguishing Adsorbed and Deposited lonomers in
the Catalyst Layer of Polymer Electrolyte Fuel Cells
using Contrast-Variation Small-angle Neutron
Scattering
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Fig. 1. (a) NR curves for an epoxy
thin film supported on a silicon
substrate under dried and a D,O vapor
(RH85 %) conditions at room
temperature. Experimental data sets
are shown by plots, and Dbest-fit
curves calculated using model (b/V)
profiles shown in (b) are expressed by
solid and dotted lines.





