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High pressure experiments play a significant role in the field of superconductivity in a number of ways [1], one of the most important being to expand the number of known superconductors and enhance their transition temperatures Tc to record values. Of the 52 known elemental superconductors, fully 22 only become superconducting under sufficiently high pressures and include Fe, O, Si, Cs, Ca, and Sc [1,2]. In this talk I discuss very recent experiments which attempt to increase the number of elemental superconductors further. 


Recently the transition temperature of Sc metal has been pushed by 1.1 Mbar pressure to 20 K [2] and that of Ca by 1.6 Mbar to 25 K [3], a record value for an elemental superconductor. As predicted by Neaton and Ashcroft [4], such enormous pressures are even sufficient to destroy the free-electron character of the conduction electrons in the alkali metals and enhance their electron-phonon interaction. In fact, Li is found to become superconducting at temperatures above 14 K, Tc changing markedly as structural phase transitions occur [5]. The compound CaLi2 also becomes superconducting under pressure at relatively high temperatures (13 K) [6]. Recent experiments are presented which explore changes in Li's superconducting phase diagram as its conduction electron concentration is increased by alloying monovalent Li with divalent Mg. 


In addition, parallel studies on the trivalent d-electron elements Sc, Y, La, and Lu to extreme pressures will be reviewed which reveal an interesting correlation between Tc and the free volume available to the conduction electrons outside the ion cores [2], as suggested many years ago by Johansson and Rosengren [7].
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