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Abstract

The stabilities and the thermal dynamical properties of the three high-pressure phases of Ba (Ba-I, Ba-I and Ba-V ) are investigated
systemically by first principles method. Our results show that all the three phase meet the criteria of mechanical and dynamical stabilities
at 0 K. With pressure increasing, the phonon frequencies in Ba-I and Ba-Il phases become softened, whereas the Ba-V phase exhibits
the hardening of phonon frequencies. Although both Ba-Il and Ba-V phase are the same hcp structures, they show different elastic
anisotropies under high pressure. We also find that Ba-Il phase at higher pressure still meets the mechanical stability criterion, but does
not meet the dynamical stability criterion. The absence of dynamical stability may be the reason for the transition from Ba-Il phase
to Ba-IV phase. We also calculate and make comparisons of sound velocity, Debye temperature, bulk modulus and shear modulus etc

between Ba-Il and Ba-V phases, showing that Ba possesses the thermal dynamical properties under high pressure.

Keywords: Ba, high pressure, phonon curve, elastic constant

PACS: 63.20.D—, 62.20.D—, 71.15.Mb, 05.70.-a

* Projected supported by the National Natural Science Foundation of China (Grant No. 11164020), China Postdoctoral Science Foundation Funded
Project (Grant No. 20110491317), Natural Science Foundation of Science and Technology Department of Henan Province, China (Grant Nos.
102300410209, 112300410112, 112300410121, 112300410187), Natural Science Foundation of Education Department of Henan Province,
China (Grant Nos. 2011B140015, 2010B140012), the Higher Education Reform of Henan Province, China (Grant No. 2012SJGLX233), and
the Nanyang Normal University Science Foundation, China (Grant Nos. ZX20100011, ZX2012018).

1 E-mail: zhoudawei@nynu.edu.cn

146301-7



