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    For the piston-cylinder type apparatus, we have developed a technique to determine an accurate travel time in a 
sample at high pressure and temperature, regardless of the buffer rod geometry. We show that our method allows 
simultaneous attenuation measurements. In-situ measurements of travel time and spectral amplitude of echoes transmitted 
only within the sample are essential for determining accurate velocity and attenuation simultaneously at high pressure and 
temperature. By observing both the direct and reflected echoes, pulse overlap and spectral ratio techniques are conveniently 
used to determine intrinsic sample properties, and to eliminate unknown extrinsic effects, such as buffer rod properties, 
assembly geometries and frequency characteristics of transducers and instruments being common to both echoes. The present 
study provides a simple and practical method for determining both velocity and attenuation at high pressure and temperature.  

    Further, we have newly developed a large-volume piston-cylinder type apparatus of 60 mm inner diameter, 500 mm 
outer diameter and 200 mm height. We are able to produce a sample volume as large as 20 mm diameter and 20 mm height. 
Such a large volume allows us to determine accurate velocity and attenuation in mineral and rock samples at high pressure 
and temperature. 
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