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Elucidation of nuclear-spin conversion mechanism of water molecules by terahertz
and infrared spectroscopy

Yamakawa, Koichiro
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60-7000 cm-1

The nuclear—sgin conversion rates of light and heavy water molecules trapped
in rare-gas solids were measured with infrared absorption spectroscopy. The temperature dependence
of the conversion rates was shown to be well-reproduced by the conversion model for molecular
monomers devised by the representative. This result assures the validity of this model. With regard
to water clusters, the representative specified the intermolecular fundamentals of the dimer,
trimer, and tetramer by using terahertz and infrared absorption spectroscopy covering the wide
wavenumber range of 60-7000 cm-1 as well as the ab-initio-computational way newly developed. Based
on these accomplishments, the nuclear spin conversion in the water dimer was detected for the first
time. The conversion rates of hydrogen and methane molecules were also determined, which will enable
the study of the nuclear spin conversion in hetero-clusters.
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