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Abstract. The effect of induced pressure on the physical properties of 
Rb₂TeCl₆ has been explored in the present work as a reversible material 
engineering approach. The investigation sheds lights on the potential of 
designing and optimizing materials with targeted properties for 
optoelectronic applications using pressure induced. The calculations were 
performed using density functional theory (DFT). The physical properties 
were investigated under pressure values between 0 and 40 GPa. The 
response of Rb₂TeCl₆ to applied stress was analyzed, revealing an ideal 
cubic structure with a lattice parameter of 10.3809 Å at 0 GPa which 
remain stable under pressure as revealing by the phonon dispersion 
calculations. The electronic band gap found to be decreasing from 2.622 
eV at 0 GPa to 2.375 eV at 40 GPa, reflecting the high potential of induced 
pressure as an effective band-gap engineering tool. Optical properties were 
analysed in order to establish the optical response of the studied material 
under induced pressure. 

1 Introduction 

The importance of material optimization in many domains has been brought to light by the 
expanding development of optoelectronic devices. The promising qualities of halide 
perovskites (HPs) and their possible incorporation into environmentally friendly 
applications have been shown by ongoing research. Their amazing optoelectronic 
capabilities, easily tenable architectures, and simple production processes are the driving 
forces behind this interest [1], [2]. Because of their unique architectures made up of isolated 
metal-halide octahedral units or clusters, HPs are seen as promising materials for several 
applications, such as photovoltaics, thermoelectric, and energy storage. Rb-based 
compounds have garnered a lot of interest among the different halide perovskites because 
of their exceptional emission characteristics, non-toxicity, and adaptable synthesis 
techniques, which set them apart from other lead-free substitutes [3], [4]. This type of 
materials also exhibits significant electron-phonon interaction and a high exciton binding 
energy. Additionally, they exhibit exceptional stability under constraints like the presence 
of water, oxygen, heat, and UV light, underscoring their cheap cost of solution processing 
and eco-friendliness. Additionally, research on additional halide perovskite materials has 
revealed important optical and thermoelectric characteristics [5]–[7]. However, a variety of 
production methods, such as ceramics and flexible films, are now required due to the 
expanding range of uses for halide perovskites (HPs). The use of pressure as a useful tool 
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for creating thick films and dense pellets is growing. In addition to changing the material's 
physical structure, pressure is a crucial thermodynamic variable that allows for the 
adjustment of its optoelectronic characteristics [8]. Previous works reported different effect 
responses to the applied pressure [9], [10]. In practical applications, studies of induced 
pressure heavily rely on technology and face greater challenges due to the complexity of 
crystal structures and chemical characteristics. However, advancements in computational 
tools, particularly first-principles methods, have demonstrated strong capabilities in 
exploring the physical properties of various materials. These methods also offer the ability 
to simulate material behaviour under different constraints [11]–[13]. Regarding the lack of 
scientific studies that focused on the effect of pressure on the physical properties of HPs 
and the potential that such understanding can hold, the present work has been initiated. The 
main goal of the present work is to investigate the impact of stress on the properties of 
halide perovskite Rb₂TeCl₆ providing new insights into the existing body of knowledge. To 
achieve this, we used density functional theory (DFT) calculations utilizing the WIEN2k 
code to explore the material's physical properties under varying pressure conditions. 

2 Method of calculations 

Hydrostatic pressure repairs to the application of an equal pressure on a material from all 
directions. To investigate its impact on the investigated sample we used the full-potential 
linearised augmented plane wave (FP-LAPW) approach as integrated into Wien2k [14]. 
The structural optimization is performed within the PBE-GGA approximation. The physical 
property was calculated using the Becke–Johnson potential. We set a a K-mesh point of 12 
× 12 × 12 and an energy cut-off of 10− 6 Ry.  

3 Numerical results 

3.1 Structural properties  

Rb₂TeCl₆ has been investigated within 𝑭𝑭𝑭𝑭𝟑̅𝟑𝒎𝒎 (225) space group. The considered crystal 
structure is shown in Fig. 1-a. Table 1 shows its fractional coordinates. Optimization results 
show that the lattice constant of Rb₂PtCl₆ is found to be 10.3809 Å (Table 2). The energy as 
a fanction of volume curve was ploted in order to determine the most stable state of the 
crystal structure at 0 GPa, which corresponds to the minimum single-point energy. The 
calculation results are shown in Fig. 1-b. The physical properties of Rb₂PtCl₆ under 
hydrostatic pressure were then studied and calculated based on the optimization results. The 
theoretical presentation of the variation of the atomic constant a(Å) under pressure is given 
by the equation 01, Where P range from 0 to 40 GPa with steps of 10. The correspondent  
lattice parameter a(Å) of the Rb₂TeCl₆ compound at various pressures are presented in Table 
3. 

𝒂𝒂(𝑷𝑷) = 𝒂𝒂(𝟎𝟎) [𝟏𝟏 + (𝑩𝑩
𝒑𝒑

𝑩𝑩𝒎𝒎
)𝑷𝑷]

( −𝟏𝟏𝟑𝟑𝑩𝑩𝒑𝒑)                                   (01) 

 
 

Table 1: Fractional coordinates 

Atom Positions  
 x y z 
Rb 0.25 0.25 0.25 
Te 0 0 0 
Cl 0.25 0 0 
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Fig. 1. (a) Unit cell structure and (b) the energy versus volume curve for Rb₂TeCl₆ 
 
 
Table 2: Observed and calculated values of a(Å), Bm (GPa), Bm (BP), Vo (a.u.3), and Eo (Ry) of Rb₂TeCl₆ double 
perovskite. 

Parameters  Rb₂TeCl₆ 
  Our work Other works 
a(Å)  10.3809 10.56 [7] 

Bm (GPa)  30.6339  
BP  8.5793  
Vo (a.u.3)  1887.2881  
Eo (Ry)  -31058.594659  

 
 
Table 3. The calculated lattice parameter a(Å) of the Rb₂TeCl₆ compound at various pressures. 

P (GPa) 0 10 20 30 40 
a(Å) 10.3809 9.8561 9.6469 9.5153 9.4193 

 
 
The investigation of the phonon spectrum of the studied sample reveals consistent 

dynamical stability across the investigated pressure range. Figure 2 shows the phonon 
spectra at 0 and 30 GPa, where no imaginary frequencies are detected, confirming the 
stability of the material under the applied mechanical stress. 
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Fig. 2. The phonon dispersion curves of Rb₂TeCl₆ at 0 GPa and 30 GPa. 

3.2 Electronic properties 

 
To investigate the variation of the electronic properties of Rb2TeCl6 double perovskite under 
hydrostatic pressure, the associated band structure, TDOS, and PDOS have been calculated 
for different pressure values. The variation of the electronic gap value (Ef) of Rb2TeCl6 
double perovskite oxide under hydrostatic pressure is presented in Fig.3. Ef is found to 
decrease with the increasing of the applied pressure, going from 2.622 eV at 0 GPa to 2.375 
eV at 40 GPa (Table 4). Highlighting the potential application of pressure as an engineering 
tool to narrow the band gap value.  The response of Rb₂TeCl₆ to applied pressure can be 
attributed to its layered structure, which becomes more tightly bound under compression, 
enhancing its suitability for photovoltaic applications [15], as illustrated in Fig. 3. These 
fluctuations can lead to further modifications in the lattice and electronic structures, along 
with their associated properties and functions. A deep analysis of the band structure plot 
(Fig. 3) shows that the conduction band minimum and valence band maximum of Rb2TeCl6 
are not at the same high-symmetry point, indicating its indirect nature at all the applied 
pressure.  

 
Table 4. The band gap energies of Rb2TeCl6 at different pressures. 

P (GPa) 0 10 20 30 40 
Eg (eV) 2.622 2.602 2.522 2.445 2.375 
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Fig. 3. Band gap structure of Rb2TeCl6 double perovskite and its variation at various pressure. 

 
 
 
In order to elaborate the role of atoms in the electronic properties of the studied material the 
PDOS and TDOS have been computed as illustrated in Fig. 4. TDOS is decreasing under 
pressure. In the valence band the main contributor are p states of Cl with small contribution 
of s states of Te. In the conduction band the main contributors are p states of Te. Rb states do 
not contribute in the electronic behavior.  

The electronic results under pressure demonstrate the ability of hydrostatic pressure to 
modulate the electronic properties and tailor materials with specific characteristics, offering 
the possibility of integrating these materials into targeted device applications. 

3.3 Optical properties 

 
For a better comprehension of the impact of induced pressure on the optical behavior of 
Rb2TeCl6, the refractive index (n(ω)), reflectivity (R(ω)), and optical absorption coefficient 
(α(ω)) are investigated (Fig. 5.).  
The variation of n(ω) for Rb2TeCl6 s shown in Fig. 5-a.  Rb2TeCl6 exhibits high n(ω) in the 
range of 0-5 eV and it decrees in higher energy values and under higher pressure. At 0 GPa 
the refraction index has a lower value of 0.5 at 6 eV. The static refractive indices is around 2 
for all pressure values. Fig. 5-b shows the reflectance of Rb2TeCl6 double perovskite. At its 
ground state, Rb2TeCl6 shows several sharp peaks, especially a very strong one around 6 eV. 
Below 6 eV, the reflectivity fluctuates but remains relatively low. After 6 eV, there is a steep 
drop and then a rise again at higher energies. By applying pressure, the sharp peak around 6 
eV (seen at 0 GPa) significantly smooths out and diminishes with increasing pressure. 
Overall, the curves become less sharp and smoother as pressure increases. Reflectivity 
generally increases slightly at higher energies (above 10 eV) when pressure is applied. The 
curves from 10 GPa to 40 GPa become closer together, suggesting pressure saturation effects 
at high pressures. 
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Fig. 5-c presents the optical absorption (α(ω)) of the studied material at the applied 
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Fig. 4.  Density of states plots of double perovskite Rb2TeCl6  under pressure 

results confirm that the material is better suited for optoelectronic and photovoltaic 
applications thanks to its optical properties.  
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Fig. 5. (a) Refraction index, (b) Reflectivity, and (c) Absorption coefficient plots of Rb2TeCl6 under 

pressure 

 
 
Conclusion 

In this work, the DFT approach was used in order to comprehensively investigate the 
fluctuations of the structural, electrical, and optical characteristics of the cubic double 
perovskite Rb₂TeCl₆ under the application of hydrostatic pressure. The results show that 
Rb₂TeCl₆ crystallizes in the Fm3̅m (225) space group. The application of hydrostatic 
pressure does not affect the stability of the material, as confirmed by phonon calculations. 
However, the lattice constant decreases, reflecting a compression effect on the atomic 
structure. Rb₂TeCl₆ shows an indirect band gap character over the investigated pressure 
range. Additionally, the band gap decreases from 2.622 eV at 0 GPa to 2.375 eV at 40 GPa, 
indicating the potential of pressure for tuning the electronic parameters of Rb₂TeCl₆. The 
same response has been detected for the optical properties. These results confirm the 
sensitivity of the structural, electrical, and optical properties of Rb₂TeCl₆ to pressure, 
highlighting their potential for tailoring under such constraints. 

References 

6

EPJ Web of Conferences 380, 02018 (2026)	 https://doi.org/10.1051/epjconf/202638002018
ICISCT’25



 
Fig. 5-c presents the optical absorption (α(ω)) of the studied material at the applied 
pressures. Around 3 eV, α(ω) increase slowly at 0 GPa. In the range of 5–9 eV, Sharp rises 
can be detected. When pressure rises from 10 to 40 GPa α(ω) moves toward lower energies. 
Furthermore, α(ω) increases throughout the energy range, especially after 8 eV. These 

-6 -4 -2 0 2 4 6
0

5

10

15

20

25

30
 TDOS
 Te-s
 Te-p
 Cl-p

0 GPa

D
O

S 
(S

ta
te

s/
eV

)

Energy (eV)

 

-6 -4 -2 0 2 4 6
0

5

10

15

20

25

30
 TDOS
 Te-s
 Te-p
 Cl-p

D
O

S 
(S

ta
te

s/
eV

)

10 GPa

Energy (eV)

 

-6 -4 -2 0 2 4 6
0

5

10

15

20

25

30
 TDOS
 Te-s
 Te-p
 Cl-p

D
O

S 
(S

ta
te

s/
eV

)

20 GPa

Energy (eV)

 

-6 -4 -2 0 2 4 6
0

5

10

15

20

25

30
 TDOS
 Te-s
 Te-p
 Cl-p

D
O

S
 (

S
ta

te
s/

eV
)

30 GPa

Energy (eV)

 

-8 -6 -4 -2 0 2 4 6
0

5

10

15

20
 TDOS
 Te-s
 Te-p
 Cl-p

Energy (eV)

40 GPa

D
O

S 
(S

ta
te

s/
eV

)

 
Fig. 4.  Density of states plots of double perovskite Rb2TeCl6  under pressure 

results confirm that the material is better suited for optoelectronic and photovoltaic 
applications thanks to its optical properties.  

0 2 4 6 8 10 12

0.5

1.0

1.5

2.0

2.5

Energy (eV)

 0 GPa
 10 GPa
 20 GPa
 30 GPa
 40 GPa

R
ef

ra
ct

io
n 

in
de

x

a

 

0 2 4 6 8 10 12
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Energy (eV)

 0 GPa
 10 GPa
 20 GPa
 30 GPa
 40 GPa

R
ef

le
ct

iv
it

y

b

 

0 2 4 6 8 10 12
0

50

100

150

200

250

Energy (eV)

 0 GPa
 10 GPa
 20 GPa
 30 GPa
 40 GPa

A
bs

or
pt

io
n 

co
ef

fi
ci

en
t 

(1
04

/C
m

)

c

 
Fig. 5. (a) Refraction index, (b) Reflectivity, and (c) Absorption coefficient plots of Rb2TeCl6 under 

pressure 

 
 
Conclusion 

In this work, the DFT approach was used in order to comprehensively investigate the 
fluctuations of the structural, electrical, and optical characteristics of the cubic double 
perovskite Rb₂TeCl₆ under the application of hydrostatic pressure. The results show that 
Rb₂TeCl₆ crystallizes in the Fm3̅m (225) space group. The application of hydrostatic 
pressure does not affect the stability of the material, as confirmed by phonon calculations. 
However, the lattice constant decreases, reflecting a compression effect on the atomic 
structure. Rb₂TeCl₆ shows an indirect band gap character over the investigated pressure 
range. Additionally, the band gap decreases from 2.622 eV at 0 GPa to 2.375 eV at 40 GPa, 
indicating the potential of pressure for tuning the electronic parameters of Rb₂TeCl₆. The 
same response has been detected for the optical properties. These results confirm the 
sensitivity of the structural, electrical, and optical properties of Rb₂TeCl₆ to pressure, 
highlighting their potential for tailoring under such constraints. 

References 

7

EPJ Web of Conferences 380, 02018 (2026)	 https://doi.org/10.1051/epjconf/202638002018
ICISCT’25



1 G. Getachew, A. Wibrianto, A. S. Rasal, W. Batu Dirersa, and J.-Y. Chang, “Metal 
halide perovskite nanocrystals for biomedical engineering: Recent advances, 
challenges, and future perspectives,” Coord. Chem. Rev., vol. 482, p. 215073, 2023, 
doi: https://doi.org/10.1016/j.ccr.2023.215073. 

2 M. Ben-nana, M. Archi, A. Abbassi, and E. Benachir, “First-principles calculations 
to investigate structural, mechanical, electronic, optical and transport properties of 
lead-free Ba₂BSbO₆ (B = as, Y) double perovskite oxides,” Chem. Phys., vol. 600, 
p. 112920, 2026, doi: https://doi.org/10.1016/j.chemphys.2025.112920. 

3 M. El Amine, A. Remil, M. Saidi, M. Batouche, T. Seddik, and R. Khenata, 
“Computational investigation of Rb2ReX6 (X= Cl, Br, I) vacancy-ordered double 
perovskites: From structural stability to thermoelectric performance,” Comput. 
Condens. Matter, vol. 43, p. e01038, 2025, doi: 
https://doi.org/10.1016/j.cocom.2025.e01038. 

4 S. Guo et al., “Theoretical investigations of double perovskite Rb2AgBiX6 (X = 
Cl, Br, I) for solar cell and photocatalysis applications,” Mater. Sci. Semicond. 
Process., vol. 177, p. 108373, 2024, doi: 
https://doi.org/10.1016/j.mssp.2024.108373. 

5 H. H. Hegazy, G. M. Mustafa, A. Nawaz, N. A. Noor, A. Dahshan, and I. Boukhris, 
“Tuning of direct bandgap of Rb2ScTlX6 (X = Cl, Br, I) double perovskites 
through halide ion substitution for solar cell devices,” J. Mater. Res. Technol., vol. 
19, pp. 1271–1281, 2022, doi: https://doi.org/10.1016/j.jmrt.2022.05.082. 

6 N. Rahman et al., “Theoretical investigations of double perovskites Rb2YCuX6 (X 
=Cl, F) for green energy applications: DFT study,” J. Phys. Chem. Solids, vol. 193, 
p. 112171, 2024, doi: https://doi.org/10.1016/j.jpcs.2024.112171. 

7 M. Ben-Nana, A. Abbassi, and B. Elhadadi, “Rb2XCl6 (X = Zr, Te, Pt): Promising 
Materials for High-Temperature Thermoelectric Power Generation,” in 2025 
International Conference on Circuit, Systems and Communication (ICCSC), 2025, 
pp. 1–7, doi: 10.1109/ICCSC66714.2025.11135120. 

8 S. D. Stranks, V. M. Burlakov, T. Leijtens, J. M. Ball, A. Goriely, and H. J. Snaith, 
“Recombination Kinetics in Organic-Inorganic Perovskites: Excitons, Free Charge, 
and Subgap States,” Phys. Rev. Appl., vol. 2, no. 3, p. 34007, Sep. 2014, doi: 
10.1103/PhysRevApplied.2.034007. 

9 F. Zhang et al., “Regulating the Singlet and Triplet Emission of Sb3+ Ions to 
Achieve Single-Component White-Light Emitter with Record High Color-
Rendering Index and Stability,” Nano Lett., vol. 22, no. 12, pp. 5046–5054, Jun. 
2022, doi: 10.1021/acs.nanolett.2c00733. 

10 S. Zahan, D. Afroj, and M. Abdur Rashid, “Impact of pressure on structural, 
mechanical, optoelectronic and thermoelectric properties of vacancy-ordered 
double perovskite K2SeCl6: A first principles study,” Next Mater., vol. 8, p. 
100512, 2025, doi: https://doi.org/10.1016/j.nxmate.2025.100512. 

11 M. Ben-nana, M. Agouri, A. Abbassi, F. Iacomi, and E. Benachir, “The Pressure-
Induced Structural Stability, Mechanical, and Optoelectronic Properties of 
Pb2ScTaO6 Perovskite: a Density Functional Theory Study,” Phys. status solidi, 
vol. 261, no. 6, p. 2300547, Jun. 2024, doi: 
https://doi.org/10.1002/pssb.202300547. 

12 M. Ben-Nana, A. Abbassi, and E. H. Benachir, “Pressure effect on the Structural 
and opto-electronic properties of Pb2ScSbO6 double Perovskite,” in 2024 
International Conference on Circuit, Systems and Communication (ICCSC), 2024, 
pp. 1–6, doi: 10.1109/ICCSC62074.2024.10617021. 

13 A. Yadav, C. M. Acosta, G. M. Dalpian, and O. I. Malyi, “First-principles 
investigations of 2D materials: Challenges and best practices,” Matter, vol. 6, no. 9, 

pp. 2711–2734, Sep. 2023, doi: 10.1016/j.matt.2023.05.019. 
14 P. Blaha, K. Schwarz, F. Tran, R. Laskowski, G. K. H. Madsen, and L. D. Marks, 

“WIEN2k: An APW+lo program for calculating the properties of solids.,” J. Chem. 
Phys., vol. 152, no. 7, p. 74101, Feb. 2020, doi: 10.1063/1.5143061. 

15 J. P. Perdew and M. Levy, “Physical Content of the Exact Kohn-Sham Orbital 
Energies: Band Gaps and Derivative Discontinuities,” Phys. Rev. Lett., vol. 51, no. 
20, pp. 1884–1887, Nov. 1983, doi: 10.1103/PhysRevLett.51.1884. 

 

8

EPJ Web of Conferences 380, 02018 (2026)	 https://doi.org/10.1051/epjconf/202638002018
ICISCT’25



1 G. Getachew, A. Wibrianto, A. S. Rasal, W. Batu Dirersa, and J.-Y. Chang, “Metal 
halide perovskite nanocrystals for biomedical engineering: Recent advances, 
challenges, and future perspectives,” Coord. Chem. Rev., vol. 482, p. 215073, 2023, 
doi: https://doi.org/10.1016/j.ccr.2023.215073. 

2 M. Ben-nana, M. Archi, A. Abbassi, and E. Benachir, “First-principles calculations 
to investigate structural, mechanical, electronic, optical and transport properties of 
lead-free Ba₂BSbO₆ (B = as, Y) double perovskite oxides,” Chem. Phys., vol. 600, 
p. 112920, 2026, doi: https://doi.org/10.1016/j.chemphys.2025.112920. 

3 M. El Amine, A. Remil, M. Saidi, M. Batouche, T. Seddik, and R. Khenata, 
“Computational investigation of Rb2ReX6 (X= Cl, Br, I) vacancy-ordered double 
perovskites: From structural stability to thermoelectric performance,” Comput. 
Condens. Matter, vol. 43, p. e01038, 2025, doi: 
https://doi.org/10.1016/j.cocom.2025.e01038. 

4 S. Guo et al., “Theoretical investigations of double perovskite Rb2AgBiX6 (X = 
Cl, Br, I) for solar cell and photocatalysis applications,” Mater. Sci. Semicond. 
Process., vol. 177, p. 108373, 2024, doi: 
https://doi.org/10.1016/j.mssp.2024.108373. 

5 H. H. Hegazy, G. M. Mustafa, A. Nawaz, N. A. Noor, A. Dahshan, and I. Boukhris, 
“Tuning of direct bandgap of Rb2ScTlX6 (X = Cl, Br, I) double perovskites 
through halide ion substitution for solar cell devices,” J. Mater. Res. Technol., vol. 
19, pp. 1271–1281, 2022, doi: https://doi.org/10.1016/j.jmrt.2022.05.082. 

6 N. Rahman et al., “Theoretical investigations of double perovskites Rb2YCuX6 (X 
=Cl, F) for green energy applications: DFT study,” J. Phys. Chem. Solids, vol. 193, 
p. 112171, 2024, doi: https://doi.org/10.1016/j.jpcs.2024.112171. 

7 M. Ben-Nana, A. Abbassi, and B. Elhadadi, “Rb2XCl6 (X = Zr, Te, Pt): Promising 
Materials for High-Temperature Thermoelectric Power Generation,” in 2025 
International Conference on Circuit, Systems and Communication (ICCSC), 2025, 
pp. 1–7, doi: 10.1109/ICCSC66714.2025.11135120. 

8 S. D. Stranks, V. M. Burlakov, T. Leijtens, J. M. Ball, A. Goriely, and H. J. Snaith, 
“Recombination Kinetics in Organic-Inorganic Perovskites: Excitons, Free Charge, 
and Subgap States,” Phys. Rev. Appl., vol. 2, no. 3, p. 34007, Sep. 2014, doi: 
10.1103/PhysRevApplied.2.034007. 

9 F. Zhang et al., “Regulating the Singlet and Triplet Emission of Sb3+ Ions to 
Achieve Single-Component White-Light Emitter with Record High Color-
Rendering Index and Stability,” Nano Lett., vol. 22, no. 12, pp. 5046–5054, Jun. 
2022, doi: 10.1021/acs.nanolett.2c00733. 

10 S. Zahan, D. Afroj, and M. Abdur Rashid, “Impact of pressure on structural, 
mechanical, optoelectronic and thermoelectric properties of vacancy-ordered 
double perovskite K2SeCl6: A first principles study,” Next Mater., vol. 8, p. 
100512, 2025, doi: https://doi.org/10.1016/j.nxmate.2025.100512. 

11 M. Ben-nana, M. Agouri, A. Abbassi, F. Iacomi, and E. Benachir, “The Pressure-
Induced Structural Stability, Mechanical, and Optoelectronic Properties of 
Pb2ScTaO6 Perovskite: a Density Functional Theory Study,” Phys. status solidi, 
vol. 261, no. 6, p. 2300547, Jun. 2024, doi: 
https://doi.org/10.1002/pssb.202300547. 

12 M. Ben-Nana, A. Abbassi, and E. H. Benachir, “Pressure effect on the Structural 
and opto-electronic properties of Pb2ScSbO6 double Perovskite,” in 2024 
International Conference on Circuit, Systems and Communication (ICCSC), 2024, 
pp. 1–6, doi: 10.1109/ICCSC62074.2024.10617021. 

13 A. Yadav, C. M. Acosta, G. M. Dalpian, and O. I. Malyi, “First-principles 
investigations of 2D materials: Challenges and best practices,” Matter, vol. 6, no. 9, 

pp. 2711–2734, Sep. 2023, doi: 10.1016/j.matt.2023.05.019. 
14 P. Blaha, K. Schwarz, F. Tran, R. Laskowski, G. K. H. Madsen, and L. D. Marks, 

“WIEN2k: An APW+lo program for calculating the properties of solids.,” J. Chem. 
Phys., vol. 152, no. 7, p. 74101, Feb. 2020, doi: 10.1063/1.5143061. 

15 J. P. Perdew and M. Levy, “Physical Content of the Exact Kohn-Sham Orbital 
Energies: Band Gaps and Derivative Discontinuities,” Phys. Rev. Lett., vol. 51, no. 
20, pp. 1884–1887, Nov. 1983, doi: 10.1103/PhysRevLett.51.1884. 

 

9

EPJ Web of Conferences 380, 02018 (2026)	 https://doi.org/10.1051/epjconf/202638002018
ICISCT’25


