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Abstract 

The current study was planned to use WIEN2k code in order to calculate 

thestructural, electronic and optical, properties of the lead halide perovskites CsPbX3 

(X = Cl, Br, I). Lead halide perovskites had attracted enormous attention as 

optoelectronic materials, because these materials have power conversion efficiency 

up to 20 %. So as to calculate the optical, structural, and electronic properties of 

cubic perovskites CsPbX3 (X = Cl, Br, I), full potential linear augmented plane wave 

(FP-LAPW) method was opted, that was based on density functional theory (DFT) 

within LDA, GGA-PBE and mBJ approximation. We have found a good agreement 

between experimentally measured values and theoretically calculated lattice 

constants. The perovskite compound CsPbX3 (X = Cl, Br, I) has direct and wide band 

gap located at point of R-symmetry, while the band gap decreased from ‘Cl’ to ‘I’ 

down the group,. The study of the densities of electrons has revealed strong 

covalent bonding between Pb and halides, while strong ionic bonding between Cs 

and halides. The reflectivity, refractive indices, absorption coefficients, real and 

imaginary parts of dielectric function, optical conductivities, and the other optical 

properties were calculated. Modeling of these perovskites compounds have direct 

band gap nature and high absorption power in visible-ultraviolet range that enabled 

to study the potential applications of these compounds in solar cell application.  
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Chapter 1 

Introduction 

1.1 Background 

The periodic table offers us a basic background to study the periodic behavior of 
chemical and physical properties of elements as well as their compounds [1]. The 
arrangement of the elements is in ascending order with respect to their atomic 
numbers, due to which there is repetition in their chemical properties in a periodic 
manner. The vertical columns in which elements, with similar properties are placed 
are known as groups [2]. These eight groups are usually numbered by Roman 
numerals ‘I’ to ‘VIII’. These groups are divided into two subgroups named as ‘A’ and 
‘B’ followed by roman numerals. 
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