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Substrates of glasses have been coated with thin sheets of the shiny metals using 
a vacuum- assisted heat-evaporation process. The films' transmission signals 
were measured between 400 and 1200 nm in frequency. Swanepoel's simple 
approach is used to estimate optical constants such as reflection index, genuine 
dielectric force, and extinction coefficient. Here, we are introducing some facts 
and insights about such type of substances. 
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1.​ Introduction 

Chalcogenide lenses are ideally suited for a wide range of visual uses, including 
storage shifts, data transfer and recognition, data storage formats, combined and 
asymmetric imaging, storing memories, biochemical and biological sensors, etc. because 
of their optical qualities, 1–5. Because of conventional silicon innovation, chalcogenide 
optics have not gotten much notice until lately. Chalcogenide compounds are becoming 
more and more popular due to the fact that silicon is quickly reaching its mechanical 
limits as an optoelectronic substance. Chalcogenide glass containing selenium 
demonstrates a feature of reversed transition. 6 beneficial for optical memory systems. 
Numerous efforts have been attempted to enhance amorphous selenium's properties via 
alloying because of its great promise in xeroxing usage.7–10 In addition to these uses, 
chalcogenide silicon quantum dots have been essential in the downsizing of gadgets, 
enabling them to go from micro to nanoscale dimensions. Uses for quantum dots may be 
found in many fields, including solar panels, light-emitting diode (LED) technology, 
quantum computing, and medicine. 11–12 Chalcogenide glasses, which are typically clear 
from the visual to the ultraviolet range, are made by adding elements such as germanium, 
antimony, lead, and gallium to sulfur, selenium, and tellurium from group 6 of the table of 
elements. Thirteen Certain chemicals that function as cross-linking molecules and boost 
the durability of these selenium-based lenses are included as a way to maintain these 
glasses. When chemicals are added, the pair of glassy chalcogenides' features cause 
structural instability in the materials, which modifies their optical characteristics.14 
Because of their special ability to undergo reversal transition, amorphous selenium-based 
chalcogenides are advantageous in visual storage systems.15 Because of its low the glass 
transition temperature (approximately 42°C), which is almost at body temperature, 
natural amorphous selenium is instability and constantly at risk of crytallization.16Glassy 
alloys of selenium, on the other hand, have proven valuable for a variety of visual and 
optical uses in the 0.6 µm to 15 µm spectral region.  There  may  be  uses  for  these  
lenses  in  solid  state  electronics.17–18. 
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Experimental details 
The precise ratios of ultra-pure (99.99%) silver, lead, and gold are measured via a mechanical 
balance (LIBROR, AEG-120) with a minimum count of 10-4 grams, in line with their 
respective atomic fractions. The components were warmed to a temperature of 10,000 
degrees Celsius for a ten-hour period in an isolated (10-5 Torr) quartz ampoule, exceeding the 
boiling point of each component. The furnace's heat was gradually increased at a pace of 3 to 
40 degrees Celsius per minute. The ampoule was regularly shaken during the process of 
warming to ensure that the melt was uniformly distributed. Next, ice-cooled water was used 
to quickly freeze the resulting melt. The quartz ampoule was then broken open to remove the 
quenched sample. Utilizing a molybdenum boat at ambient temperatures and an oxygen-free 
drying process, thin films of Se90Sb10-xAgx and Se90In10-xAgx were produced. The base 
pressure used was 10 - 6 Torr. For a whole day, the films were maintained the interior of the 
deposit compartment in order to reach the metastable balance. The film's dimensions were 
determined using a single crystal depth monitor Se90Sb10-xAgx and Se90In10-xAgx optical 
transmission was determined using a Hitachi-330 dual UV/VIS/NIR computer driven 
analyser. 
 
2.​ Results and discussion 
2.1.​ Determination of refractive index 

The homogenous optical film that is being discussed builds up on thick, clear 
substrates. The complicated refractive index of these films is “nc = n – ik”, where n 
represents the refracted index and k denotes their extinction factor. Their thickness is d. 
Ts is the glass transparency, and the refractive index is represented by “s (s = (1/Ts) + √ 
[(1/Ts2) – 1]”. Although the material is sufficiently thick and, in reality, the lines are not 
quite identical, all impact effects resulting from the surface are eliminated even if the 
substrate is thought to be absolutely smooth. The air around the system has a refraction 
index of 1. 

2.2.​ Determination of extinction coefficient 
The extinction coefficient k is determined from the relation, 

“k = αλ 
4π =​ λ 

4πd 
) ln (1)” 

x 

wherein  d  is  the  film's  width  and  x  is  how  much  it  absorbs. The depth is determined by if 
n1 and n2 are the reflection indices at 2 neighboring maximum or minimum at λ1and λ2 then the 
thickness is given by 

d= ​ λ1λ2​  
2λ1n2 −λ2𝚗1 

“In the region of weak and medium absorption, using the transmission  minima Tm, x is 

given by,​ x = [Em –{E2 −(n2 –1)3( n2− s4)1/2} ] [( n− 
1)3 (n − s2)] 

Where​ Em = [( 8sn2 ) - (n2 -1) (n2 -s2) 
Tm 

2.3.​ Determination of dielectric constants 
The value of the extinction (k) and refraction index (n) are used to compute the electrical 
constant of the very thin films Se90Sb10-xAgx and Se90In10-x Agx.26–27 The formula as 
follows is used to compute the real electrical constant 

ε`=𝑛2 – 𝑘2 

While the imaginary dielectric constant (ε”) is calculated by the following eqn, 
ε“= 2nk 
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Table-1: “Optical parameters in a Se90Sb10-xAgx films at 700 nm” 

S. No Sample Refractive 
index (n) 

Extinction 
Coefficient (k) 

Real dielectric 
constant (ε`) 

1. Se90Sb6Ag4 11.6 0.122 134.6 
2. Se90Sb4Ag6 13.4 0.132 178.5 
3. Se90Sb2Ag8 15.7 0.153 246.7 

 
 
 
Table 2 : Optical parameters in a Se90In10-xAgx films at 700 nm 
 

S. 
No. 

Sample Refractive 
index (n) 

Extinction 
Coefficient (k) 

Real dielectric 
constant(ε`) 

1. Se90In6Ag4 7.96 2.43 X 10-2 63.38 

2. Se90In4Ag6, 8.47 3.27 X 10-2 71.71 

3. Se90In2Ag8 8.20 2.90 X 10-2 67.30 

 
3.​ Conclusion 

The preparation of Se90Sb10-xAgx and Se90In10-xAgx thin materials was done 
using heat evaporation. For various forms of Se90Sb10-xAgx and Se90In10-xAgx, many 
optical property variables were computed according to the creation of the interfering 
maximum and minimal bands in the transmitted band. Absorption coefficient (k) in 
Se90Sb10-x Agx and Se90In10-x Agx thin sheets rises with Ag content. With a rise in 
wavelength, the true component of the electrical constant is observed decreasing. 
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