Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2021

Supplementary Information

Mechanical, thermal transport, electronic and photocatalytic
properties of penta-PdPS, -PdPSe and -PdPTe monolayers
explored by first-principles calculations

Bohayra Mortazavi®®*, Masoud Shahrokhi¢, Xiaoying Zhuang®¢, Timon Rabczuk® and
Alexander V. Shapeev®

9Chair of Computational Science and Simulation Technology, Department of Mathematics and Physics, Leibniz
Universitdt Hannover, Appelstrafie 11,30167 Hannover, Germany.
bCluster of Excellence PhoenixD (Photonics, Optics, and Engineering—Innovation Across Disciplines), Gottfried Wilhelm
Leibniz Universitdt Hannover, Hannover, Germany.
“Young Researchers Club, Kermanshah Branch, Islamic Azad University, Kermanshah, Iran.
dCollege of Civil Engineering, Department of Geotechnical Engineering, Tongji University, 1239 Siping Road Shanghai,
China.
€Skolkovo Institute of Science and Technology, Skolkovo Innovation Center, Bolshoy Bulvar, 30,
Moscow, 143026, Russia.
*E-mail: bohayra.mortazavi@gmail.com



mailto:bohayra.mortazavi@gmail.com

1- Computational details for optical properties

In the random phase approximation, the imaginary part of the interband dielectric permittivity is
given by [1]:
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where g is the Bloch vector of the incident wave, wiis the k-point weight and the band indices ¢

and v are restricted to the conduction and the valence band states, respectively. By using the

IM &, (@) , one can determine the corresponding real part via the Kramers—Kronig relation:
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where P denotes the principle value and n is the complex shift. The adsorption coefficient
determined as:
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where kqgis imaginary part of the complex refractive index and c is the speed of light in vacuum,
known as the extinction index, given by the following relation:
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The reflectivity is described by:
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where n and k are real and imaginary parts of the complex refractive index, which are known as
the refractive index and the extinction index, respectively.



2- Atomic structures in VASP POSCAR format
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