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Broadband spectral measurements on liquid water with oxygen-isotopes from
megahertz to mid-infrared region

Tominaga, Keisuke
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We measured complex dielectric spectra of three liquid water, H20, D20, H2
(180), and their temperature dependence from 0 to 50 . The dielectric spectra were analyzed in
terms of several model functions, which are sum of Debye relaxation functions and underdamped modes.
We especially paid attention to the THz spectral component. We found that this component consists
of one Debye relaxation in the lower frequency side and one underdamped mode in the higher frequency
side. The relaxation component shows temperature dependence, and activation enthalpy iIs the same as
that of the slow Debye component. This implies that the fast relaxation mode is associated with
hydrogen bond making and breaking processes. We also performed molecular dynamics simulation and
normal mode analysis to understand the low-frequency modes of liquid water. We found that the
underdamped mode is due to distorted intermolecular bending mode.
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