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The novel behaviors of alkalis metals under high pressure

LI YinWei & MA YanMing

State Key Laboratory of Superhard Materials, Jilin University, Changchun 130012, China

At ambient pressure, alkali metals (Li, Na, K, Rb and Cs) all crystallize in the simple close-packed body-centered
cubic structure with only one nearly free electron. Under high pressure, along with the decreased interatomic distance
and increased electronic orbitals overlap, the electrons are redistributed (i.e. the s—p and s—d charge transfers),
inducing a series of complex phase transformations (i.e. the formation of the long range disordered incommensurate
composite structures). Such phase transformations have dramatically changed the electronic properties of the alkali
metals, such as the appearance of superconductivity in Li and Cs and the surprised metal-insulator transition observed
in Li and Na. The present review summarizes the abundant pressure-induced phase transitions of five alkali metals Li,
Na, K, Rb and Cs, describing the new high pressure phases, the transition mechanism, analyzing the high pressure
superconductivity of Li and Cs, and introducing the metal-insulator transitions in Li and Na. At last, we prospect the
key points of the future high pressure researches on alkali metals.

high pressure, alkali metal, phase transition, superconductivity, metal-insulator transition
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