
Accepted Manuscript

Mechanical, optoelectronic and transport properties of single-layer Ca2N and Sr2N
electrides

Bohayra Mortazavi, Golibjon R. Berdiyorov, Masoud Shahrokhi, Timon Rabczuk

PII: S0925-8388(17)34472-9

DOI: 10.1016/j.jallcom.2017.12.276

Reference: JALCOM 44362

To appear in: Journal of Alloys and Compounds

Received Date: 11 July 2017

Revised Date: 13 November 2017

Accepted Date: 23 December 2017

Please cite this article as: B. Mortazavi, G.R. Berdiyorov, M. Shahrokhi, T. Rabczuk, Mechanical,
optoelectronic and transport properties of single-layer Ca2N and Sr2N electrides, Journal of Alloys and
Compounds (2018), doi: 10.1016/j.jallcom.2017.12.276.

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.2017.12.276


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

Mechanical, optoelectronic and transport properties of single-layer Ca2N 

and Sr2N electrides 

Bohayra Mortazavi*,1, Golibjon R Berdiyorov2, Masoud Shahrokhi3, Timon Rabczuk#,4 
 

1Institute of Structural Mechanics, Bauhaus-Universität Weimar, Marienstr. 15, D-99423 Weimar, Germany. 
2Qatar Environment and Energy Research Institute, Hamad Bin Khalifa University,  

Qatar Foundation, Doha, Qatar. 
3Institute of Chemical Research of Catalonia, ICIQ, The Barcelona Institute of Science and Technology, Av. 

Països Catalans 16, ES-43007 Tarragona, Spain. 
4College of Civil Engineering, Department of Geotechnical Engineering, Tongji University, Shanghai, China. 

 

Abstract 

Electride materials offer attractive physical properties due to their loosely bound electrons. 

Ca2N, an electride in the two-dimensional (2D) form was successfully recently synthesized. 

We conducted extensive first-principles calculations to explore the mechanical, electronic, 

optical and transport response of single-layer and free-standing Ca2N and Sr2N electrides to 

external strain. We show that Ca2N and Sr2N sheets present isotropic elastic properties with 

positive Poisson's ratios, however, they yield around 50% higher tensile strength along the 

zigzag direction as compared with armchair. We also showed that the strain has negligible 

effect on the conductivity of the materials; the current in the system reduces by less than 32% 

for the structure under ultimate uniaxial strain along the armchair direction. Compressive 

strain always increases the electronic transport in the systems due to stronger overlap of the 

atomic orbitals. Our results show that the optical spectra are anisotropic for light polarization 

parallel and perpendicular to the plane. Interband transition contributions along in-plane 

polarization are not negligible, by considering this effect the optical properties of Ca2N and 

Sr2N sheets in the low frequency regime significantly changed. The insight provided by this 

study can be useful for the future application of Ca2N and Sr2N in nanodevices. 
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