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The three-electrode 
electrochemical 
deposition technique 
was used to synthesize 
Y:WTe2. With a molar 
concentration of 0.1 
mol/g, tellurium dioxide 
acts as the precursor of 
zinc tungstate. The molar concentration of the dopant yttrium (III) nitrate hexahydrate ranges from 0.01 to 0.03 mol/g. The XRD patterns of 
WTe2 and yttrium-doped tungsten telluride material both display a hexagonal crystal structure. The material exhibited a diffraction peak at 
(200) with a 2theta angle of 52.034o. At a nanoscale, the material exhibits a specific surface morphology (200 nm scale bar).  The typical 
appearance of materials at this scale is a textured and granular structure on the surfaces. The undoped WTe2 exhibits well-structured 
condensed nanoparticles on the FTO glass, along with a clouded white wood precipitate, indicating the formation of tungsten telluride on 
the FTO substrate. The absorbance of (WTe2 and various Y-doped compositions) changes with different wavelengths. Stronger light 
absorption is indicated by higher absorbance, which is correlated with electronic transitions in the material. The energy bandgap of undoped 
WTe2 is 1.25 eV, while yttrium-doped WTe2 shows a range of 1.99 to 1.62 eV bandgap with increasing dopant concentration.  

Keywords: tungsten; telluride; bandgap; semimetals; yttrium, three-electrons; 

INTRODUCTION 
The unique electronic and optical properties of TMDs, or 

transition metal dichalcogenides, have made them an 
increasingly intriguing class of 2D materials. Under typical 
circumstances, TMDs typically have 2H or 1T structures.1 WTe2 
bulk crystals and powders have a distorted 1T structure (Td) at 
room temperature, unlike other group VIb TMDs. The lack of 
atom-by-atom visualization limits our understanding of this 
distorted 2D layered material system.2 Tungsten telluride's 
exceptional structural, electronic, and optical characteristics have 
positioned it as a highly esteemed transition metal chalcogenide 

material in recent times. The structure of tungsten telluride 
comprises a layer of tungsten atoms sandwiched between two 
layers of tellurium atoms in a distorted 1T crystal structure. The 
unique structure of Tungsten telluride gives it several fascinating 
qualities, making it a promising material for various applications 
in nanostructured materials.3 The Tungsten telluride lattice 
exhibits unique electronic phenomena due to strong spin-orbit 
coupling and broken inversion symmetry, including a non-
saturating magnetoresistance effect and the possibility of 
topological quantum states.4,5 Various synthesis techniques 
enable the easy creation of two-dimensional nanostructures, like 
thin films and nanosheets, due to the layered nature of Tungsten 
telluride. The enhanced surface-to-volume ratios and quantum 
confinement effects of these nanostructured forms of Tungsten 
telluride can result in adjustable electronic, optical, and catalytic 
properties. Nanostructured Tungsten telluride has been 
extensively studied for its potential applications in various fields, 
such as electronics, optoelectronics, energy conversion and 
storage, and catalysis. Tungsten telluride's high carrier mobility 
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and unique magnetoresistance characteristics make it a promising 
material for next-gen transistors and spintronic devices. High-
performance photodetectors and photovoltaic devices have been 
developed using the strong light-matter interactions and 
broadband optical absorption of Tungsten telluride 
nanostructures.6,7 Tungsten telluride nanostructures have been 
investigated for their catalytic activity in electrochemical and 
photochemical reactions, including hydrogen evolution, oxygen 
reduction, and CO2 reduction, showcasing their potential in 
sustainable energy technologies. The research on nanostructured 
Tungsten telluride is expected to have a growing impact on the 
development of advanced functional materials and devices, 
tackling 21st-century technological challenges. The fascinating 
TMD material's unique properties and versatile applications 
make it an intriguing subject of study in nanoscience and 
nanotechnology.8 

Tungsten telluride, a semi-metal, is famous for its outstanding 
qualities, such as the highest melting point among elements and 
impressive mechanical properties at high temperatures. 
Tungsten's exceptional characteristics make it the top choice for 
numerous uses, such as light bulb filaments, heating elements, 
and kinetic energy penetrators.9 Tungsten's high melting point, 
low sputtering yield, and resistance to plasma sputtering erosion 
make it a potential material for plasma-facing components in 
fusion reactors.10 However, tungsten has a major drawback in 
terms of its low ductility at room temperature and high ductile-
to-brittle transition temperature.4,11 The limited ductility of 
tungsten creates major challenges for its workability and 
performance in demanding applications. Improving tungsten's 
mechanical properties could have a significant impact on its 
production and applications.  

John et al4 present a method to synthesize WTe2 films in large 
areas using a synthesis approach. The reaction of pre-deposited 
W and Te films at 550 °C achieves this. The oxidation of these 
WTe2 films in ambient conditions is rapidly self-limiting, as 
revealed by Sputter X-ray photoelectron spectroscopy. The WTe2 
films comprise micrometer-sized nanobelts that can be isolated 
and have potential as an alternative to CVT-grown samples. 
Transmission electron microscopy confirms the low defect 
densities and high crystallinity of these nanobelts, which also 
exhibit promising electrical performance. Lee et al 7 conducted 
experimental and theoretical studies on WTe2, uncovering a 
distorted 1T structure and metallic-like transport. The evidence 
shows that WTe2 clearly shows metallic behavior. Significant 
findings have been disclosed about the Raman modes of Td-
WTe2, revealing its susceptibility to oxidation in different 
environments. These findings suggest that incorporating WTe2 in 
electronic devices, particularly field effect transistors, may 
require reconsideration due to its thermodynamically favored Td 
form. 

Tungsten telluride thin films were synthesized on monocrystal 
sapphire substrates by Zhang et al12 using atomic layer deposition 
and chemical vapor deposition techniques. The films' properties 
were studied in relation to different tellurization temperatures. At 
a telluride temperature of 550 °C, the results showed the 
successful production of tungsten telluride thin films with 

excellent crystal orientation in (001). The temperature of 570 °C 
caused tungsten telluride to decompose, leading to the discovery 
of unsaturated magnetoresistance. In this study, Lu et al. provide 
atomic resolution images of Td structured WTe2. The Td 
structure can be identified in the three main orientations: [100], 
[010], and [001]. Atomic resolution imaging detects subtle 
structural distortions that align closely with the optimized 
structure obtained from ab initio calculations. The calculations 
revealed that the stabilization of WTe2 is influenced by both 
crystal field splitting and charge density wave (CDW) 
interactions. The CDW interaction prevails, making Td-WTe2 the 
most stable structure. The study on WTe2 using atomic resolution 
STEM and ab initio analysis helped understand the relationship 
between atomic structure and electronic properties in Td 
structured TMD materials. WTe2 nanocrystalline films were 
made on quartz substrates by Yu et al13 using magnetron 
sputtering and chemical vapor deposition methods. Analytical 
techniques like X-ray Diffraction, Raman spectra, X-ray 
Photoelectron Spectroscopy, Scanning Electron Microscope, and 
photoluminescence spectra are used to analyze crystal structure, 
composition, and morphology. The impact of varying 
tellurization temperatures and times on WTe2 thin film properties 
was studied. At 600 °C for 30 min, they obtained well-
crystallized WTe2 nanocrystalline films. WTe2 films prepared 
under this condition exhibited a thermal conductivity of 1.173 
Wm−1K−1 at 300 K, surpassing that of samples prepared through 
alternative methods. 

The unique electronic, optical, and thermal properties of 
yttrium-based materials have sparked considerable interest in 
advanced materials. Doping yttrium-based materials with 
elements like WTe2 is a promising approach to boost 
performance. The addition of yttrium to tungsten telluride 
(Y:WTe2) enhances its electrical conductivity, optical bandgap, 
and structural properties. Electrochemical deposition techniques 
14–27 were used to dope yttrium into the tungsten telluride lattice. 
The addition of yttrium atoms creates defects, vacancies, and 
alters the structure, affecting the material's properties. The aim of 
this research is to optimize doping concentration, comprehend 
property enhancement mechanisms, and explore potential 
applications of Y:WTe2 materials in energy storage, catalysis, 
and optoelectronics. Developing yttrium-doped tungsten 
telluride materials could open up possibilities for designing 
innovative functional materials that are more versatile and 
perform better. 

The aim of this study is to present a method for incorporating 
yttrium into the tungsten telluride matrix (Y:WTe2) using three 
electrode systems in electrochemical deposition, specifically for 
optoelectronic applications. The synthesized material will 
undergo an analysis of its structural, optical, electrical, and 
surface morphological properties using different characterization 
techniques. 

EXPERIMENTAL PROCEDURE 
2.1. Required Precursors. 
The material used to synthesize Y:WTe2 is zinc tungstate 

(ZnWO4 98%), tellurium dioxide (TeO2 98%), yttrium (III) 
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nitrate hexahydrate (Y(NO3)3.6H2O 99.8%), hydrochloric acid 
(HCl), fluorine doped tin oxide (FTO) distilled water. All 
chemicals were brought from Sigma Aldrich  

2.2. Synthesis of Y:WTe2 material. 
The synthesis of Y:WTe2 involved the utilization of the three-

electrode electrochemical deposition technique. The precursor of 
zinc tungstate (ZnWO4), tellurium dioxide (TeO2) with a molar 
concentration of 0.1 mol/g. The dopant yttrium (III) nitrate 
hexahydrate (Y(NO3)3.6H2O) with a molar concentration of 0.01 
to 0.03 mol/g. At room temperature, each experiment maintained 
a steady voltage of 8 V for 60 seconds during the deposition. 
Controlled parameters were used to test the synthesized undoped 
and doped WTe2. In a 50-ml beaker filled with precursors, the 
deposition process took place with an 8V potential. To establish 
the electrochemical bath, the dopant molar concentrations needed 
to be changed from 0.01 to 0.03 mol/g. The bath system was filled 
with 20 ml of zinc tungstate and tellurium dioxide precursor, 
along with 10 ml of yttrium (III) nitrate hexahydrate precursor. 
Heating the resulting samples to 110oC for 60 minutes was done 
to release the material's tension in Figure 1. Using a Bruker D8-
Advance X-ray diffractometer, the structural properties of the 
films were analyzed. Analysis of the film's surface morphology 
was performed using MIRA3 TESCAN scanning electron 
microscopy. Measurements of the wavelength of the optical 
material from 300 to 900 nm were conducted using the 756S UV-
Visible spectrophotometer. The films' additional optical and 
solid-state properties were determined through optical spectral 
analysis of the absorbance values.  

 

 
Figure 1: schematic diagram of the three-electrode system of ECD 
technique. 
 

RESULTS AND DISCUSSIONS 
3.1. Structural study of Y:WTe2 material. 
The investigation of the diffraction phase of the material was 

carried out through a structural study depicted in Figure 2. The 
XRD patterns of WTe2 and yttrium-doped tungsten telluride 
material both display a hexagonal crystal structure. The material 
exhibited a diffraction peak at (200) with a 2theta angle of 
52.034o. The hexagonal phase exhibited well-defined diffraction 
peaks at specific 2theta angles. The increased surface area, 
attributed to the material's thickness and higher dopant 
concentration, may contribute to the greater peaks observed in 
the spectrum.1,2,4 Table 1 illustrates the sizes of the material's 
crystallites. The crystallite size, lattice constants, inter-planar 
distance, and dislocation densities were determined using 

Scherrer's equation and are depicted in Table 1. The results were 
vital for determining the ideal orientation on the (200) plane. 
Incorporating dopants and the manipulation of crystallite sizes 
allowed for the compensation of changes in lattice constants and 
dislocation densities. Changes in lattice sites occur due to a 
decrease in crystallite size, causing an increase in both 2theta 
angle and variable lattice constant values. Experimental evidence 
reveals that the inter-planar spacing differs among various 
orientation planes. The dopant can occupy the interstitial position 
due to the distortions caused by its introduction, which alters the 
lattice structure. The broadening observed at higher 2theta angles 
can be explained by these aberrations. As the crystallite size 
increased, the peak broadened at higher 2theta angles. Scherer's 
mathematical relation and equations (1-3)28–34 were used to 
determine the structural properties in Table 1, including the 
average crystallite size, D, the d-spacing, d, and the lattice 
constant, a. 

 
D = kλ

�cosθ�     (1) 

d =  λ 2 sin θ�     (2) 

a = d√ℎ2 + 𝑘𝑘2 + 𝑙𝑙2   (3) 
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Figure 2: XRD pattern of Y:WTe2 material. 
 
Table 1: Structural data of Y:WTe2 material. 

Films  2θ 
(degree)  

d 
(spacing) 
Å  

 (Å) (β)  (hkl)  (D) 

 nm  

 𝛔𝛔 
lines/m2    

x 1018                                                              

WTe2 26.211 3.39942 5.8879 25.4105 101 0.0560 9.6898 

 30.482 2.93214 5.8642 25.4109 102 0.0565 9.5094 

 32.107 2.78736 5.5747 25.4111 111 0.0568 9.4343 

WTe2 and Y:WTe2 films 
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 33.302 2.69002 6.0150 25.4112 112 0.0569 9.3768 

 37.487 2.39877 5.8757 25.4114 116 0.0576 9.1609 

 43.864 2.06370 5.8370 25.4116 118 0.0588 8.7907 

 51.237 1.78272 5.0422 25.4117 200 0.0605 8.3061 

 54.627 1.67983 5.5713 25.0119 202 0.0614 8.0651 

 61.091 1.51667 5.2539 25.0211 211 0.0633 7.5829 

 65.186 1.43095 5.3541 25.0212 311 0.0647 7.2571 

Y0.01:WTe2 26.519 3.3606 5.8207 25.0105 101 0.0570 9.3753 

 30.881 2.8951 5.7903 25.0109 102 0.0575 9.1948 

 32.505 2.7541 5.5082 25.0111 111 0.0577 9.1212 

 33.701 2.6590 5.9458 25.0112 112 0.0579 9.0649 

 37.882 2.3746 5.8167 25.0114 116 0.0586 8.8539 

 44.862 2.0200 5.7136 25.0116 118 0.0600 8.4559 

 52.034 1.7572 5.7136 25.0117 200 0.0600 8.4559 

 54.824 1.6742 5.8282 25.0119 202 0.0617 7.9928 

 61.799 1.5009 5.7998 25.0211 211 0.0624 7.8050 

 65.983 1.4155 5.6161 25.0212 311 0.0646 7.2924 

Y0.02:WTe2 26.519 3.3606 5.8207 25.2105 101 0.0565 9.5259 

 30.881 2.8951 5.7903 25.2109 102 0.0571 9.3424 

 32.505 2.7541 5.5082 25.2111 111 0.0573 9.2677 

 33.701 2.6590 5.9458 25.2112 112 0.0575 9.2104 

 37.882 2.3746 5.8167 25.2114 116 0.0581 8.9961 

 44.862 2.0200 5.7136 25.2116 118 0.0595 8.5916 

 52.034 1.7572 5.7136 25.2117 200 0.0595 8.5917 

 54.824 1.6742 5.8282 25.2119 202 0.0612 8.1211 

 61.799 1.5009 5.7998 25.2211 211 0.0619 7.9303 

 65.983 1.4155 5.6161 25.2212 311 0.0641 7.4095 

Y0.03:WTe2 26.519 3.3606 5.8207 25.6105 101 0.0556 9.8306 

 30.881 2.8951 5.7903 25.6109 102 0.0562 9.6412 

 32.505 2.7541 5.5082 25.6111 111 0.0564 9.5641 

 33.701 2.6590 5.9458 25.6112 112 0.0566 9.5050 

 37.882 2.3746 5.8167 25.6114 116 0.0572 9.2838 

 44.862 2.0200 5.7136 25.6116 118 0.0586 8.8664 

 52.034 1.7572 5.7136 25.6117 200 0.0586 8.8665 

 54.824 1.6742 5.8282 25.6119 202 0.0602 8.3809 

 61.799 1.5009 5.7998 25.6211 211 0.0610 8.1839 

 65.983 1.4155 5.6161 25.6212 311 0.0631 7.6464 

 
3.2. Surface morphological study of Y:WTe2 material.   
Figure 3 shows the surface image of the tungsten telluride and 

yttrium doped tungsten telluride. At a nanoscale, the material 
exhibits a specific surface morphology (200 nm scale bar).  The 
typical appearance of materials at this scale is a textured and 
granular structure on the surfaces. The undoped WTe2 exhibits 
well-structured condensed nanoparticles on the FTO glass, along 
with a clouded white wood precipitate, indicating the formation 
of tungsten telluride on the FTO substrate. The addition of the 
yttrium to the tungsten telluride matrix altered the synthesized 
material's lattice parameters and energy bandgap. Increasing the 
doping concentration leads to an increase in the grain size of the 
material, demonstrating that incorporating yttrium into the 
tungsten telluride matrix improves the analysis of its surface 
morphology. This is evident in the structural analysis of the  

 
Figure 3: surface micrograph of Y:WTe2 material. 
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Figure 4: EDX spectrum of Y:WTe2 material. 
 
material. The addition of yttrium resulted in alterations in grain 
size. Increased levels of yttrium lead to smaller grains as the 
nucleation and growth processes change during material 
synthesis. By introducing yttrium, the surface roughness was 
decreased, leading to enhanced material surface micrograph. 
Yttrium plays a role in stabilizing particular phases of WTe2, 
which alters its overall morphology. This stabilization caused 
structures to become more homogeneous. Yttrium has influenced 
the material's electronic properties, potentially causing defects or 
vacancies. Yttrium doping modifies the chemical composition 
locally, resulting in changes to electronic structure and surface 
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properties. The performance of WTe2 in applications such as 
thermoelectric devices is affected by these morphological 
changes, which are crucial for efficiency due to the role of surface 
characteristics. Yttrium doping alters the surface morphology of 
WTe2, impacting its physical properties and potential 
applications. The elemental analysis of tungsten telluride and 
yttrium doped tungsten telluride is shown in Figure 4. All the 
elements we anticipated were detected in the EDX spectrum. The 
FTO substrate used for synthesis is responsible for the other 
element in the spectrum. Table 2 provides the atomic weight 
percentage of the material. 
  
Table 2: EDX analysis atomic weight percentages of Y:WTe2 
material.   

WTe2  Y0.03:WTe2  

Component   Atomic 
Weight (%) 

Component  Atomic 
Weight (%) 

W 58.3 W 52.1 

Te 29.0 Te 26.2 

Ca 3.1 Ca 3.1 

Si 9.6 Si 9.6 

-  Y 9 

 
3.3. Absorption study of tungsten telluride and yttrium 

doped tungsten telluride. 
The absorbance of tungsten telluride and yttrium doped 

tungsten telluride is shown in Figure 5a. The absorption of 
tungsten telluride and yttrium-doped tungsten telluride decreases 
as visible light increases, indicating photon absorption by the 
material. When compared to yttrium doping, the WTe2 material 
exhibits higher absorbance on the plot. Lowering the dopant 
content affects the material's matrix, indicating the critical role of 
the dopant. The absorbance of (WTe2 and various Y-doped 
compositions) changes with different wavelengths. Stronger light 
absorption is indicated by higher absorbance, which is correlated 
with electronic transitions in the material. Y-doped WTe2 
material exhibits noticeable variations in absorbance compared 
to undoped WTe2, indicating that yttrium doping modifies the 
electronic structure 1,5,13. Y-doped materials show increased 
absorbance in specific regions, suggesting improved electronic 
states or reduced bandgap. Shifting absorbance peaks (either 
shorter or longer wavelengths) in Y-doped material compared to 
undoped WTe2 suggest alterations in bandgap energy, 
influencing optical properties. The optical properties obtained 
from this graph are essential for photonics and optoelectronics 
applications. The potential applications of yttrium dopant 
absorbance include devices such as sensors, solar cells, or other 
optoelectronic applications. Figure 5b shows the transmittance of 
tungsten telluride and yttrium doped tungsten telluride. Tungsten 
telluride and yttrium-doped tungsten telluride show higher 
transmittance with increasing visible light, suggesting material's 
photon absorption. The transmittance of the WTe2 material is 
lowest when compared to yttrium doping. The dopant plays a 
critical role in the material's matrix, as shown by the impact of  
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Figure 5: absorption (a), transmittance (b), and reflectivity (c). 

lowering its content. The transmittance of (WTe2 and different Y-
doped compositions) varies with different wavelengths. Among 
the transmittance values in the plot, the yttrium dopant had the 
highest recorded transmittance. The transmittance is enhanced by 
yttrium doping in the visible range. In the infrared and ultraviolet 
ranges, the impact is greater as transmittance is significantly 
altered by modified absorption edges. The optical properties 
undergo subtle changes with introducing yttrium at lower dopant 
levels. The effects become more noticeable at higher levels, 
potentially causing a significant decrease in transmittance from 
increased absorption. The addition of yttrium to WTe2 results in 
intricate variations in transmittance, influenced by the 
concentration of doping, wavelength, and resulting modifications 
in the electronic structure. Tailoring the material's properties is 
crucial for specific optoelectronic applications. The reflectance 
of tungsten telluride and yttrium doped tungsten telluride is 
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shown in Figure 5c. Increasing visible light leads to higher 
reflectance in tungsten telluride and yttrium-doped tungsten 
telluride, indicating photon absorption in the material 1,5,13. The 
WTe2 material exhibits a higher reflectance compared to yttrium 
doping. The presence of yttrium doping result in an increase or 
decrease in reflectance as wavelength increases in the visible 
region of the spectral. Higher levels of yttrium lead to more 
significant alterations in reflectance, which result in increased 
scattering and absorption, ultimately reducing overall 
reflectance. Enhanced reflectance properties increase optical 
sensor sensitivity. Yttrium doping in WTe2 causes notable 
variations in reflectance, influenced by the concentration of 
doping, wavelength, and modifications to the material's optical 
properties. 
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Figure 6: bandgap (a) and absorption coefficient (b). 

The plot of absorption coefficient square as a function of 
photon energy was used to determine the energy bandgap of 
tungsten telluride and yttrium-doped tungsten telluride in Figure 
6 (a). The energy bandgap of undoped WTe2 is 1.25 eV, while 
yttrium-doped WTe2 shows a range of 1.99 to 1.62 eV bandgap 
with increasing dopant concentration. Figure 6 (b) shown that as 
the photon energy increases, the absorption coefficient of the 
material increases across the board. Yttrium doping alters the 
bandgap and, impacts the optical properties of WTe2. The 
wavelengths of absorbed light are affected by the shift in energy  
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Figure 7: refractivity (a), extinction coefficient (b), and optical 
conductivity (c) 

bandgap towards the absorption edge. Photoconductivity and 
other optoelectronic properties are influenced by the material's 
response to light, which is determined by the bandgap 32,35.The 
bandgap of WTe2 can be modified for optoelectronic applications 
by incorporating the yttrium. By adjusting the bandgap, it 
becomes possible to create devices such as photodetectors, solar 
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cells, and LEDs. The performance of thermoelectric materials is 
improved by optimizing the Seebeck coefficient and electrical 
conductivity through a modified bandgap. The energy bandgap 
of WTe2 is significantly affected by yttrium doping, influenced 
by the concentration and specific electronic interactions. By 
making this modification, it becomes possible to tailor the 
material's properties for different optoelectronic and 
semiconductor uses. 
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Figure 8: real (a) and imaginary (b) dielectric constant. 

Figure 7 (a) displays the refractivity of the tungsten telluride 
and yttrium doped tungsten telluride. The refractivity of tungsten 
telluride and yttrium-doped tungsten telluride increases with 
higher visible light, suggesting photon absorption in the material. 
Yttrium doping yields a lower refractivity than the WTe2 
material. The addition of yttrium doping can cause refractivity to 
either increase or decrease with increasing wavelength in the 
visible spectral region. Increased levels of yttrium cause more 
notable changes in refractivity, leading to higher scattering and 
absorption and ultimately decreasing overall refractivity. 

Increasing refractivity enhances sensitivity of optical sensors. 
Doping WTe2 with yttrium leads to significant changes in 
refractivity, which depend on doping concentration, wavelength, 
and alterations to optical properties. The extinction coefficient 
and optical conductivity increase with increasing photon energy 
in Figure 7 (b & c). Yttrium dopant concentration is responsible 
for the observed decreases in the material. Figure 8 (a & b) 
depicts the real and imaginary dielectric constant of the material. 

CONCLUSIONS 
Using the three-electron system of ECD technique, we have 

successfully synthesized yttrium-doped WTe2. The XRD patterns 
of WTe2 and yttrium-doped tungsten telluride material both 
display a hexagonal crystal structure. The material exhibited a 
diffraction peak at (200) with a 2theta angle of 52.034o. At a 
nanoscale, the material exhibits a specific surface morphology 
(200 nm scale bar).  The typical appearance of materials at this 
scale is a textured and granular structure on the surfaces. The 
undoped WTe2 exhibits well-structured condensed nanoparticles 
on the FTO glass, along with a clouded white wood precipitate, 
indicating the formation of tungsten telluride on the FTO 
substrate. The absorbance of (WTe2 and various Y-doped 
compositions) changes with different wavelengths. Stronger light 
absorption is indicated by higher absorbance, which is correlated 
with electronic transitions in the material. The energy bandgap of 
undoped WTe2 is 1.25 eV, while yttrium-doped WTe2 shows a 
range of 1.99 to 1.62 eV bandgap with increasing dopant 
concentration. 
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