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Report:

In 1972, the observation of superconductivity inHRdvith x~0.75 at ambient pressure, was the first
demonstration of how the addition of hydrogen cagatly improve the superconducting properties ofedal

[1]. PdH has also been extensively studied as drolggn storage material. There is currently a greatest

in the study of hydrides under pressure since preds expected to favor the formation of polyhglds that
hold great promise as a class of high temperatypersonductors

The aim of this proposal was to investigate thelstaompounds in Pd-H systems under presg\bénitio
calculations [3] show that PdHtould be stable in the 20-30 GPa range but thahdanto account the H
zero point motion contribution, the rock-salt-liRelH should be the only structure stable up to 1P@ €r

the Pd-H systems. Yet, zero point motion contrifmutbeing smaller for D atoms in interstitial siRgD,
could be stable.

We therefore performed a detailed structural staflyhe palladium hydrides synthesized directly unde
pressure by laser heating mixtures of Pg-#aAd Pd+D up to 100 GPa and 50 GPa respectively. We also
studied a palladium sample embedded in Ne to measueference equation of state so to estimatebigli
the volume expansion per H atom. We have carriddfiee experiments at 300 K, in different pressure
ranges. The sample was annealed using a YAG lase@rious pressures (see Table 1). The temperature
reached was about 1300 K. The pressure was measwsiad either a gold volumic gauge or ruby
luminescence gauge. The volume was measured usijujaa-dispersive x-ray diffraction. The conditioofs

the experiments are summarized'iable 1.

Name Sample | Culet diametery(m) Pressure range (GPa) T (K) P laser annealing (GRa)
Run 1 Pd+H 300 0.1-32 300 25

Run 2 Pd+H 150 46 - 104 300 79

Run 3 Pd+H 150 36 - 86 300 85.5

Run 4 Pd+R | 300 0.3-50 300 25, 44

Run 5 Pd+Ne 300 0.7-62 300 -

Table 1: Conditions of the five experimental runs.

The measurements dfvs. P for palladium, palladium hydride and palladium tide at 300 K are plotted
in figure 1a. Infigure 1b is shown a zoom in the 0 - 5 GPa range. PdH amdféan spontaneously, with a
“loading” phase belown 1 GPa. Above 1 GPa, a loicktometry is reached as magnetic measurements



conducted in our lab on a SQUID magnetometer cowiit [4]. A clear isotopic shift between the V(P) of
PdH and PdD is observed, of about 0.at%ambient pressure, essentially due to the zard pwtion effect
of H/D in octahedral sites. We performed seversgideatings, and the volume remained unchangétlisP,d
stable up to 100 GPa. PdD is observed stable 6p t8Pa. A fine analysis of these results is beiagerto

disclose a possible fraction occupancy of tetradlesites in PdD.
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