Deutsche Neutronenstreutagung

Beitrag ID: 121 Typ: Poster

Advancing Spectroscopic Insights: Inelastic and
Quasielastic Neutron Scattering for the Study of
Hydrogen-Rich Materials

Dienstag, 17. September 2024 21:20 (1 h 40m)

Leveraging the unique interaction of neutrons with matter, neutron scattering techniques allow for the in-
vestigation of structural and dynamic properties that are often inaccessible by other means. Inelastic neutron
scattering (INS) probes the vibrational modes of a system without the constraints of optical selection rules and
is particularly effective in examining hydrogen-rich materials due to the large incoherent neutron scattering
cross-section of hydrogen atoms. In the particularly small energy transfer regime, quasielastic neutron scat-
tering (QENS) essentially studies the broadening of the elastic band given by the neutron scattering process
[1]. This technique covers a sufficiently broad range in space and time to be able to study different dynamical
processes, from fast vibrations and rotations to slow modes such as diffusion.

Here we present our recent study [2], in which we have used INS spectroscopy augmented by gas-phase and
solid-state computational simulations to investigate the vibrational dynamics of methyl-p-D-ribofuranoside,
a biologically significant carbohydrate with complex dynamic properties due to its five-membered furanose
ring. Utilising the high-resolution capabilities of the TOSCA [3,4] spectrometer at the ISIS Pulsed Neutron
and Muon Source, we obtained detailed INS spectra covering all vibrational modes up to approximately 500
meV with a good spectral resolution of 1.25% AE. Combining this with low temperature Raman and IR mea-
surements, the dominating modes in condensed phase were characterised and spectroscopic evidence for a
specific intermolecular H-bonding interaction in the unit cell was identified.

Taking advantage of the capabilities of QENS instruments to directly measure diffusive motions and dynamic
processes of hydrogen-rich molecules over pico- to nanosecond timescales [5], we plan to combine the detailed
vibrational information from INS with the dynamic data from QENS to study materials particularly relevant to
catalysis research. Such studies will have broader implications in fields such as energy storage and sustainable
chemical processes development.
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