
Accepted Manuscript

Title: Lattice Dynamics of FeMnP0.5Si0.5 Compound from
First Principles Calculation

Authors: B. Wurentuya, Shuang Ma, B. Narsu, O. Tegus,
Zhidong Zhang

PII: S1005-0302(18)30185-3
DOI: https://doi.org/10.1016/j.jmst.2018.09.009
Reference: JMST 1295

To appear in:

Received date: 17-4-2018
Revised date: 24-5-2018
Accepted date: 5-7-2018

Please cite this article as: Wurentuya B, Ma S, Narsu B, Tegus O, Zhang
Z, Lattice Dynamics of FeMnP0.5Si0.5 Compound from First Principles
Calculation, Journal of Materials Science and amp; Technology (2018),
https://doi.org/10.1016/j.jmst.2018.09.009

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.jmst.2018.09.009
https://doi.org/10.1016/j.jmst.2018.09.009


1 

Lattice Dynamics of FeMnP0.5Si0.5 Compound from First Principles 

Calculation 

 

B. Wurentuya1,2, Shuang Ma2, B. Narsu2,*, O. Tegus2, Zhidong Zhang1 

 

1 Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese 

Academy of Sciences, and University of Chinese Academy of Sciences, Shenyang 110016, 

China 

2 College of Physics and Electronic Information, Inner Mongolia Normal University, Hohhot 

010022, China 

 

* Corresponding author. Prof., Ph.D.; Tel.: +86 471 4393246; Fax: +86 471 4393246. 

 E-mail address: nars@imnu.edu.cn (B. Narsu). 

[Received 17 April 2018; Received in revised form 24 May 2018; Accepted 5 July 2018] 

 

Understanding the role of lattice vibrations on first-order magnetic transitions is essential 

for their fundamental description, as well as for the optimization of the related functional 

properties. Here, we present a first principles study on the lattice dynamics of the 

MnFeP0.5Si0.5 compound. The phonon spectra are obtained by Density Functional Theory 

(DFT) calculations in combination with frozen phonon method. DFT calculations 

reproduce most of the features observed in experiments including the lattice softening 

across the magnetic phase transition and the pronounced shift of phonon peak. The site 

projected phonon density of states (pDOS) shows that the local vibrations of Mn atoms 

have an essential contribution to the overall lattice softening. Moreover, the local lattice 

vibrations of Mn atoms are rather featureless in the paramagnetic state (PM) and thus the 

total pDOS evolution across the transition appears to be dominated by Fe. The lattice 

vibrations of both Fe and Mn in the PM state are very sensitive to the local environment, 

which shows that the magnetic order and the local chemical environment are strongly 

coupled in this compound. 
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