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Report:

The aim of the proposal was to extend previous single crystal structural determinations of LiH in the 100
GPa — 250 GPa range. Apart from constraining better the EOS of this compound the main goal was to look
for two structural transitions, namely: the rocksalt (B1) structure to the cesium-chloride (B2) structure; the
metallisation predicted in the range 85 GPa to 450 GPa [1,2].

The proposal was allocated 12 shifts of beamtime on ID27. 3 diamond anvils cells (DAC) were brought
loaded with single-crystals of LiH compressed in a ring of gold. 75 pm and 50 pum culets were used, the
typical size needed to reach the 200 GPa range. The LiH single crystals were smaller than 12 um. The
breakage of the single crystal was observed under pressure, leading to a 6° width for the rocking curve.

The maximal pressure attained during this run was 200 GPa at room temperature, the pressure being
measured using the diffraction pattern of the gold ring. Five gold diffraction peaks were recorded. Only the
(200) peak of the B1 phase of LiH could be followed up to the maximum pressure.

Figure 1 displays the first analysis of the data. It is seen that the extension of the EOS above 100 GPa is in
good agreement with the previous determinations by using He as a pressure hydrostatic medium. The
pressure inverted from the gold diffraction pattern has not been corrected yet for uniaxial stress. That can
explain the slight deviation from the extrapolation of previous measurements up to 100 GPa under
hydrostatic condition and the dispersion of the data points.
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Fig. 1: LiH Equation of State up to 200 GPa. The symbols are: o Dataset collected during this experiment, ¥

published data [2] with pressures corrected according to the new scale, — Vinet fit to the full experimental
dataset.

A first look at this curve shows that:
I- no phase transformation occurs in the 200 GPa range;

2- the LiH bulk parameters (V,, Ko, and K;”) derived from a Vinet fit to the full dataset (that is this run
data + the lower-pressure results[2]) are close to those published[3];

Furthermore, around the maximum pressure, the LiH sample was optically observed to turn orange. That
could indicate a closure of the electronic gap. Hence, metallization could occur in the 200-300 GPa range,

which is within the reach of spectroscopic measurements performed in a diamond anvils cell[4], but yet out
of the reach of x-ray measurements.
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