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Melting curve of indium at high pressure measured by picosecond acoustics
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Picosecond acoustics (PA) is a time-resolved optical
pump-probe  technique  based on  reflectivity
measurements used to study the propagation of acoustic
waves in a large variety of samples [1, 2]. When
associated with resistively heated diamond anvil cell
(hDAC), it allows very accurate determination of
thermoelastic properties including melting curves and
phase diagrams [3, 6]. With such experiments it is
possible to simultaneously measure pressure and
temperature, transit time or surface phonon imaging, and
to deduce the physical state of the sample (liquid or
solid) as demonstrated thereafter on indium.

Indeed, although the melting temperature T3 of In is
very well known at ambient pressure [4], its melting
curve above few GPa measured by several authors using
different techniques shows significant discrepancies (see
[5] and Figure 1).

In this work, particular care is devoted to the p-T
metrology. The accuracy and consistency of the p-T
measurements are checked with two in-situ calibrants
(chromium-doped  corundum, a-Al,Os: cr¥  and
samarium-doped strontium tetraborate, SrB,07:Sm?") in
addition to a thermocouple glued on the rear side of the
diamond.

The melting curve is determined using two methods:
first with the observation of a discontinuity in the sound
velocity upon increasing or decreasing of the pressure at
constant temperature [6], second monitoring the p-T
liquid and solid phases equilibrium conditions. The latter
is usually applied to transparent samples [7, 8], but
despite the nontransparency of In, PA technique allows
to finely probe its thermodynamical state [3]. Finally, the
experimental melting curve is well-fitted [3] up to 6 GPa
by a Simon-Glatzel curve
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where a=4.61(11) GPa, ¢=1.792(34), p,.; = 0 GPa, and
Tor = T\ = 429.74850(34) K [4].
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Figure 1. The In melting curve determined using picosecond
acoustics (red line), extrapolated above 6 GPa (red
dotted line) and compared with the literature data.
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