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Abstract

The 5d transition metals have attracted specific interest for high-pressure studies due to their extraordinary
stability and intriguing electronic properties. In particular, iridium metal has been proposed to exhibit a recently
discovered pressure-induced electronic transition, the so-called core level crossing transition at the lowest
pressure among all the 5d transition metals. Here, we report an experimental structural characterization of
iridium by x-ray probes sensitive to both long- and short-range order in matter. Synchrotron-based powder x-
ray diffraction results highlight a large stability range (up to 1.4 Mbar) of the low-pressure phase. The
compressibility behaviour was characterized by an accurate determination of the pressure-volume equation of
state, with a bulk modulus of 339(3) GPa and its derivative of 5.3(1). X-ray absorption spectroscopy, which
probes the local structure and the empty density of electronic states above the Fermi level, was also utilized. The
remarkable agreement observed between experimental and calculated spectra validates the reliability of
theoretical predictions of the pressure dependence of the electronic structure of iridium in the studied interval
of compressions.
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