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Report: 
 
The existence of a low-frequency and weakly-dispersing mode in the THz spectrum of liquid water is known 
since the seventy’s but its origin is still controversial [1-4]. The goal of our experiment was to determine how 
the low-frequency mode of water would be affected by the application of high pressure. To do that, we developed 
a novel CuBe large-volume piston-cylinder clamp with panoramic diamond windows. This allowed us to 
measure inelastic x-ray scattering spectra of liquid water as a function of pressure up to the crystallization point 
at room temperature. 
 
Experimental method 
 
Deuterated water was chosen as the sample because of the lower crystallization pressure. The sample was loaded 
into the CuBe large-volume clamp and the clamp was inserted into a vacuum chamber specially designed for 
IXS measurements. We employed the silicon (11 11 11) configuration, resulting in an instrumental energy 
resolution of about 1.5 meV. Data were collected at the constant temperature of 300 K and eight pressures 
ranging from 1 to 10 kbar. For each pressure point, eight energy scans were simultaneously recorded at eight 
momentum transfer values in the 4−15 nm−1 range. At the highest investigated pressure (10 kbar), the sample 
was found to have crystallized into ice (phase VI). 



 

 
Obtained results 
  
The following figure reports examples of experimental spectra of water at three selected pressures. 
 
 

 
 
Spectra have been fitted using a Lorentzian function (for the elastic peak) and two DHO functions (for the 
acoustic longitudinal mode and the low-frequency mode). An example of fit is shown below (4 kbar, 10.4 nm−1): 
 

 
 
The relative intensity of the low-frequency mode was found to increase as a function of pressure as water 
approaches its solid phase. This finding seems consistent with a transverse character of the mode. However, the 
observed increase is very weak and does not follow the behaviour of the shear viscosity along the same isotherm. 
Re-analysis of the data using the viscoelastic model based on the memory function formalism is ongoing. 
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