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Fig.1 The crystal structures of solid hydrogen at high pressure
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(c¢),(d) The calculated electron localization functions of 0-O, (Fg. =0. 8)
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High Pressure Dissociation of Typical Diatomic Molecular Solids
and Their Atomic Phases

LI Quan'?,MA Yan-Ming'

(1. State Key Laboratory of Superhard Materials . ]Jilin University Changchun 130012,China;
2. College of Materials Science and Engineering , Jilin University ,Changchun 130012 ,China)

Abstract; High pressure can effectively modify the inter-atomic interaction of materials (i.e. , the
electron orbital overlap,chemical bonding,and electron charge distribution of materials) ,and further
the crystal structures, mechanical, thermal,optical and electrical properties of materials. For more than
one century, the progress in experimental generation of highest pressure and the development of
advanced theoretical method have significantly moved forward the high pressure science. One of the
most challenging research topics under high pressure is targeted to the investigation of pressure-
induced diatomic molecular dissociation. This article reviewed the high pressure dissociation of typical
diatomic molecular solids of H,,0, and N, and their atomic phases reported in the literature,and the
dissociation mechanisms were also discussed.

Key words: high pressure; metallic hydrogen; molecular crystal; molecular dissociation; phase transi-

tion;crystal structure
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