
Accepted Manuscript

The effect of pressure and spin orbit interaction on topological phase and phonon
dispersion of LuX (X= Sb, Bi) compounds

Mitra Narimani, Shahram Yalameha, Zahra Nourbakhsh

PII: S0925-8388(18)32784-1

DOI: 10.1016/j.jallcom.2018.07.283

Reference: JALCOM 46999

To appear in: Journal of Alloys and Compounds

Received Date: 21 May 2018

Revised Date: 15 July 2018

Accepted Date: 24 July 2018

Please cite this article as: M. Narimani, S. Yalameha, Z. Nourbakhsh, The effect of pressure and spin
orbit interaction on topological phase and phonon dispersion of LuX (X= Sb, Bi) compounds, Journal of
Alloys and Compounds (2018), doi: 10.1016/j.jallcom.2018.07.283.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jallcom.2018.07.283


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

The effect of pressure and spin orbit interaction on topological phase and 

phonon dispersion of LuX (X= Sb, Bi) compounds 

Mitra Narimani a,b*, Shahram Yalameha a, Zahra Nourbakhsh a 

a Physics Department, Faculty of Sciences, University of Isfahan, Isfahan, Iran 
b Ragheb Isfahani Higher Education Institute, Basij Street, Isfahan, Iran 

* Corresponding author: E-mail address: m.narimani84@gmail.com 

 

Abstract 

In this paper, the topological phase of LuX (X= Sb, Bi) compounds under hydrostatic and 

biaxial pressures is investigated based on first principles of density functional theory by 

WIEN2k package. To find out the Z2 topological invariants of centrosymmetric compounds 

with the time reversal symmetry, the Bloch functions parity analysis can be used via 

electronic band structure calculations. So in this paper the Z2 topological invariants of the 

LuX (X= Sb, Bi) compounds with the time reversal and inversion symmetries are calculated 

using this approach. The results show that the d-p band inversion can be occurred in these 

compounds due to spin orbit interaction and appropriate pressure. These compounds have the 

strong electronic interaction due to their large d-electronic orbitals near the Fermi energy. 

The dynamic stability of these compounds is verified by phonon modes analysis. The surface 

states topological phase of these compounds are investigated based on the band structure 

calculations. 
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