
Effect of pressure on thermoelectric performance of monolayer Janus 

MoSSe materials with different native vacancy defects

Yuan Shang, Xiaopeng Pan, Yanxing Jia, Yuqiang Wu, Mengtao Sun*

Y. Shang, Y. Q. Wu, M. T. Sun,
School of Mathematics and Physics, University of Science and Technology Beijing, Beijing 100083, 
China. 
E-mail: d202310452@xs.ustb.edu.cn; mengtaosun@ustb.edu.cn;

X. P. Pan, Y. X. Jia
Beijing SunWise Space Technology Ltd. 

Supplementary Information (SI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2025



Supplementary materials
Supplementary part I: Theory
Nanodcal code is based on the ballistic electronic transport theory. The transport properties is 
the electric current which is evaluated using the Landauer formula1
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The electrical conductivity , Seebeck coefficient  and thermal conductivity  can be obtained 𝜎 𝑆 𝜅𝑒
from the following equations2
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where  is the device length, and  is given by𝑙 𝐿𝑚(𝜇)

𝐿𝑚(𝜇) =
2
ℎ

∞

∫
‒ ∞

𝑑𝜀𝑇𝑒(𝜀)(𝜀 ‒ 𝜇)
𝑚( ‒ ∂𝑓(𝜀,𝜇)∂𝜀 )#(5)

The phononic thermal conductivity can then be achieved by2
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Supplementary part II: Figure

Figure .S1. Temperature dependent thermoelectric parameters as a function of chemical 
potential for monolayer MoSSe. (a) Seebeck coefficients. (b) conductivity. (c) electronic thermal 
conductivity and lattice thermal conductivity. (d) power factor.

Figure .S2. phonon dispersion of (a) S defect and (b) Se defect of monolayer MoSSe.



Figure .S3. Band structure and phonon dispersion. (a), (b) and (c) represent the band structure 
and phonon dispersion of Janus M-MoSSe under different pressure (2.5, 5 and 7.5 Gpa), 
respectively. 



Figure .S4. Band structure and phonon dispersion. (a), (b) and (c) represent the band structure 
and phonon dispersion of Janus M-MoSSe with VS vacancy defect under different pressure (2.5, 5 
and 7.5 Gpa), respectively.



Figure .S5. Band structure and phonon dispersion. (a), (b) and (c) represent the band structure 
and phonon dispersion of Janus M-MoSSe with VSe vacancy defect under different pressure (2.5, 
5 and 7.5 Gpa), respectively.


