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Table 1 The stabilities of all candidate structures of polymeric nitrogen under high pressure

Bravais lattice ~ Structure AH*®/(ev) Mechanical stability Dynamics stability Conclusion
Cubi sc 0.6-2.0 Unstable Unstable Exclusion
ubic
cg 0 0-360 GPa stable 0-360 GPa stable 0-360 GPa favorable
ch 0-0.72 Unstable Unstable Exclusion
Pba2 0-0. 22 0-360 GPa stable 80-360 GPa stable 80-360 GPa favorable
Orthorhombic Cmcem 0. 15-0. 45 0-360 GPa stable 60-200 GPa stable 60-200 GPa favorable
P2,2,2, 0-0. 25 60-360 GPa stable 60-360 GPa stable 60-360 GPa favorable
bp 0-0. 15 20-360 GPa stable 20-360 GPa stable 20-360 GPa favorable
A7 0-0. 45 60-360 GPa stable 60-110 GPa stable 60-110 GPa favorable
Hexagonal ] .
cw 0-0. 45 0-360 GPa stable 0 GPa stable,60,120 GPa unstable Exclusion
b 0-0. 45 0-120 GPa stable 20-120 GPa unstable Exclusion
Monoclinic
rcg 0-0. 15 0-240 GPa stable 0-240 GPa stable 0-240 GPa favorable
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Fig. 3 Structures of Pnnm and Ccem nitrogen viewed in unit cell and supercell
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Fig.4 A perspective view of the bc plane shows the 3D-network molecular structure of f-CHBr; , 7-CHBr; ,6-CHBr; ,

and e-CHBr; with the intermolecular hydrogen bonding and halogen bonding interactions"*

(The yellow and green dashed lines represent C—H-+*Br hydrogen bonds and Br+:+Br halogen bond, respectively)
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by breaking the staggered molecular conformation in the P2, (Z=4) phase-™
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Structures and Properties in Typical Small-Molecule Crystals
under High Pressure

JIN Xi-Lian,CUI Tian

(National Laboratory of Superhard Materials ,and College of Physics,
Jilin University Changchun 130012 ,China)

Abstract; High pressure can cause rearrangement of atoms in microstructure,and arouses reconfigura-
tions of electronic states,which often brings new materials and new properties. The rich and colorful
new phenomena and properties in the typical molecule system have been observed under high pres-
sure. Studies of these new phases and behaviors in typical molecular system under high pressure are
very important and significative. Two types of substance,i. e. elementary crystals and small-molecule
compounds,are investigated thoroughly on structures and properties under high pressure,and demon-
strate various features. In the elementary crystals, such as pressure-induced phase transition and metal-
lization in I, (solid iodine) and N, (polymeric nitrogen) ,and in the small-molecule compounds,such as
the hydrogen-bond and halogen-bond interactions in crystalline iodoform and bromoform under high
pressure,the effects from dihydrogen bonds in ammonia borane which determining the complex dy-
namics behavior of rotations of the NH; and BH; groups under high pressure,etc. are discussed deep-
ly. The distinct behaviors of molecular dissociation,reconstruction of crystal structures,and pressure-
induced metallization in the typical small-molecule system under high pressure are very different from
the ones at ambient conditions. Exploration of the typical small-molecule crystals under high pressure
provides an important way to discover the new structures,new materials and new physical phenomena
and properties.

Key words: high pressure;phase transition;typical molecule crystal
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