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Glass samples with varying compositions was prepared by standard approach. The 
composition of the samples was (50-x) B2O3–25TeO2–25BaO-xDy2O3, with x ranging 
from 0 to 1.25 mol%. XRD profiles confirmed that the samples were amorphous, as there 
were no long-range lattice arrangements observed. The successful preparation of 
amorphous samples was further confirmed by the absence of sharp lines & peaks. The 
optical properties of the obtained samples were analyzed. That a decrease in Eopt values 
resulted in a higher value of the refractive index (n) for the glasses. However, when the 
concentration of Dy2O3 exceeded certain levels (0.75, 1, and 1.25 mol%), the refractive 
index (n) decreased due to an increase in Eopt values. Experimental measurements using a 
NaI(Tl) detector were conducted to determine the radiation shielding parameters (LAC 
and MAC), as well as the (HVL), (TVL), & (MFP) of the glasses against gamma rays 
emitted by 137Cs and 60Co isotopes at energies of 0.662, 1.173, and 1.333 MeV. Excellent 
agreement was observed when comparing the experimental results with theoretical 
calculations using Phy-x/PSD software program. This suggests that the fabricated glasses 
have great potential for various applications in the field of optics and can effectively shield 
against radiation. 
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1. Introduction 
 
Over the years, improvements in the technologies have undoubtedly contributed to 

humans' ability to complete numerous tasks while saving time, effort, and cost. However, this 
advancement has led to numerous health hazards to human. In fact, uses of radiation are now 
widespread for various purposed like environmental conservation, growth facilitation, food 
production, research, and healthcare [1]. In various applications, such as medical imaging or 
industrial processes by gamma rays and X-rays, it is crucial to select suitable safety materials to 
shield against harmful radiation and ensure the security of radiation sources. [2]. Despite their 
many disadvantages, various low-cost common practice to use concrete for the purpose of 
shielding against radiation. because of their ability to be shaped into different geometries [3]. 
Prolonged exposure to nuclear radiation causes cracks, reduced density[4]. In addition to that, the 
strength of concrete materials can be influenced by the amount of water trapped within them as 
well as any chemical destruction posing a significant challenge as workers are unable to reach the 
interior of such structures. Glasses are being studied by researchers as a possible material for 
radiation shielding because of their ability to absorb γ-rays and neutrons, as well as their high 
visibility [5]. Glass materials have been proven to be effective radiation shields by several authors. 
The ability of a material to protect against radiation depends on several factors, including (LAC 
and MAC), atomic number and electron density, (MFP), and more. It is crucial to accurately 
evaluate these parameters. [6, 7]. A comprehensive survey of recent literatures revealed that the 
shielding and radioactivity properties of glass have been the subject of intense investigations. A 
study conducted by El-Mallawany et al; [8] focused on the ability of tellurite glass as a shielding 
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material.to evaluate the safety features of the glasses by analysing their optical and gamma 
protection properties. Due to their specific properties, these glasses have a variety of uses, 
especially in optics and photonics. Several researchers have become more interested in TeO2 based 
glasses due to their appealing characteristics, which include low melting points, The features 
include strong radiation protection, great thermal stability, superb infrared transmission, high 
relative permittivity and low photon energy. [8, 9]. TeO2-based glasses materials possess high 
refractive indices, making them highly desirable for various applications in the field of optics. 
These glasses are particularly suitable for the production of solar cells, as their high refractive 
indices enable efficient light trapping and absorption. Moreover, the high refractive indices of 
TeO2-based glasses facilitate the development of solid-state lasers, as they enhance the efficiency 
of light amplification and enable the generation of high-power laser beams. Additionally, their 
nonlinear properties make them ideal for optical fibre applications, enabling the transmission of 
signals over long distances with minimal losses. Overall, the unique optical properties of TeO2-
based glasses make them versatile and valuable materials for advanced technologies in energy and 
telecommunications systems.[8, 10]. In addition, TeO2 exhibits an exceptional capacity to bond 
with virtually any kind of glass, resulting in the creation of innovative compositions in tellurite 
glass systems[11]. Conversely, when rare earth ions are added to tellurite glasses, they exhibit 
broad emission bands materials and extended lifetimes under excitation. These materials are ideal 
for enhancing luminescent properties as host materials.[12]. In glasses, the inclusion of rare-earth 
elements like erbium (Er), neodymium (Nd), ytterbium (Yb), and dysprosium (Dy) as dopants is a 
common practice to introduce specific optical characteristics like near-infrared laser emission and 
amplification. with high atomic numbers and densities are often selected for gamma-ray shielding 
[13]. Ramman and other’s[14] prepared bismuth Boro tellurite  glasses doped with ytterbium oxide 
and determined its nuclear shielding properties and optical energy band gaps. The evaluation 
process involved gamma radiation shielding properties were investigated. Considering the 
radiation protection potential of tellurite glass system, in this study the safety properties of (50-x) 
B2O3–25TeO2–25BaO-xDy2O3 (x = 0, 0.25, 0.5, 0.75, 1, and 1.25 mol%) glasses were evaluated. 
The glasses that were obtained underwent characterization to assess their structural properties, 
optical traits, and ability to shield gamma radiation and to further validate the results of shielding, 
a comparison was made between the experimental data and the values calculated theoretically. 

 
 
2. Experimental procedures 
 
Chemically pure raw materials (as glass constituents) in powder form were used to 

synthesize all the glass samples using conventional method, employing various compositions (50-
x) B2O3–25TeO2–25BaO-xDy2O3 (x = 0, 0.25, 0.5, 0.75, 1 and 1.25 mol%) and its coded as 
BBTD0%, BBTD0.25%, BBTD0.5%, BBTD0.75% BBTD1%, BBTD1.25% .Various raw 
materials to each glass sample were prepared by accurately weighing the initial mix all the 
previously weighed chemical material is carefully placed into a platinum crucible then was placed 
in furnace at  approximately 965-970°C for half hour then were shaken often to get rid of bubbles 
and make a smooth melt. In order to prevent cracking, the glass sample underwent annealing at 
300 °C for three hours approximately following the rapid cooling of the melt then proud onto a 
mould made of stainless steel. Using silicon carbide paper, the surface of the glass samples was 
polished to obtain a smooth, clear and parallel surface (Figure 1). 

 

 
 

Fig. 1. Image of the fabricated glass system. 
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3. Results and discussion 
 
3.1. XRD  
Figure 2 exhibit the XRD profiles of the samples. The lacking regular patterns of atoms 

arranged over long distances. in the sample with a broad hump indicated their amorphous nature. 
Absence sharp lines and peaks confirmed the successful preparation of amorphous samples 
wherein sharp Bragg diffraction peaks cannot be observed in glasses due to the non-uniform 
spacing between atoms [15, 16]. 

 

 
 

Fig. 2.  XRD profiles of all prepared B2O3–TeO2–BaO-Dy2O3 samples.  
 
 
3.2. Optical properties of prepared glasses via Tauc's and ASF model 
Figure 3 displayed the absorption spectra of the glasses wherein the UV-Vis absorption 

edge was moved towards lower wavelengths as the Dy2O3 content were increased. Figure 4 shows 
the Tauc's plot [17] [18] for an indirect transition across the band gap. The absorption coefficient 
α(ν) was calculated using following equation [19] given by: 
 

𝛼𝛼(𝑣𝑣) = 𝐴𝐴(ℎ𝜈𝜈−𝐸𝐸𝑜𝑜𝑜𝑜𝑜𝑜)𝑝𝑝

ℎ𝜈𝜈
                                                                        (1) 

 
The ASF model [17, 20] an assessment was conducted 𝐸𝐸𝑔𝑔𝑔𝑔𝑔𝑔 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 of the specimen, without 
thickness information of the samples is not provided, the ASF model can still estimate their Eopt 
based on the absorption spectral data. Figure 3 was used to determine the cut-off wavelength (λcut) 
for each spectrum, thus obtaining the Eopt of the glasses. The linear part of the Tauc plot was 
extrapolated at zero absorbance to get the values of λcut . 𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 of each glass was calculated 
via [21]:  

 
𝐸𝐸𝑔𝑔𝑔𝑔𝑔𝑔 
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = ℎ𝑐𝑐

𝜆𝜆𝑐𝑐𝑐𝑐𝑐𝑐
     =  1239.83

𝜆𝜆𝑐𝑐𝑐𝑐𝑐𝑐
                                                                       (2) 

 
Through the 𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 examination of the curves depicting energy (E) values on the x-
axis and (αhν)1/2 values on the y-axis, we are able to determine the band gap of each sample. The 
obtained values of 𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖and 𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵
𝐴𝐴𝐴𝐴𝐴𝐴,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 for the glasses made with Dy2O3 contents of 0, 

0.25, and 0.5 glasses were reduced, whereas for glasses made with Dy2O3 contents of 0.75, 1, and 
1.25 were increased. The values of Eopt for two methods (Tauc’s and ASF) are clearly presented in 
Table 1 and showed in figure 4 and 5 respectively. There is a clear correlation between 
𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖and 𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵

𝐴𝐴𝐴𝐴𝐴𝐴,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 values of BBTD glass, as depicted in Figure 6 .More trigonal units 
(TeO3) were transformed into tetrahedral units (TeO4) with increasing Dy2O3 contents in the glass 
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network, increasing the 𝐸𝐸𝑔𝑔𝑔𝑔𝑔𝑔 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 [22]. The observed shift in the optical absorption edge towards 
higher energies indicated an increase in the glass matrix cross-linking density, improving the 
oxygen bond strength within the glass matrix [23]. In the meantime, as more BO3 units were 
converted to BO4 units, there was a decrease in the number of (NBO) atoms while bridging oxygen 
(BOs) atoms increased. Consequently, the greater amount of Dy2O3 contents caused a rise in the 
number of closely interconnected anions within the host network, resulting in an increased value 
of Eopt. [24]. Previous studies have also reported the same behaviour [25, 26]. 

 

 
 

Fig. 3. Optical absorption spectrum of the proposed glasses. 
 

  
 

Fig. 4. Band gap of glasses using Tauc,s plot. 
 

.  
Fig. 5. Band gap of glasses using ASF plot. 
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Fig. 6. Correlation between 𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖and 𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵

𝐴𝐴𝐴𝐴𝐴𝐴,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 values of BBTD glass vs Dy2O3 mol%. 
                   
 
The refractive index (n) of glasses is significant that determines its performance in 

different applications. Tauc and ASF methods was used to evaluate the values of n for the studied 
glasses [27] wherein indirect allowed optical transitions were considered. The decrease in the 
values of Eopt caused an increase in the values of n of the glasses. However, at high content of 
Dy2O3 (0.75, 1 and 1.25 mol%), the value of n was decreased as the values of Eopt were increased. 
Table 1 presents the values of (n) for all the glass samples, covering both methods. The change in 
density resulting from the increasing Dy2O3 content is responsible for the decrease in n, which 
enhances the transmission of light through the glass. The concentration of BO’s directly impacts 
the density change, while the presence of Dy2O3 also plays a role in this phenomenon. The trend 
observed in [28] was also reported in this study .Lorentz-Lorenz relation was used to calculate the 
glass refractive index[29]: 

𝑛𝑛2−1  
𝑛𝑛2+2

= 1 − �𝐸𝐸𝑔𝑔
20

                          (3) 

 
Based on Eopt one can calculate the  electronegativity (𝜒𝜒) using [22]: 
 

𝜒𝜒 = 0.2688 𝐸𝐸𝑔𝑔                (4) 
 
Using the Eg values, the values of χ of the glass samples were obtained. The values of χ 

were increased with the increase of Dy2O3 contents from 0.75 to 1.25 mol% Table 2.  
"Electro polarizability (𝛼𝛼°)"  & "  optical basicity (Λ) " was calculated via [27] 

𝛼𝛼° = −0.9 𝜒𝜒 + 3.5              (5) 

Λ = −0.5 𝜒𝜒 + 1.7                (6) 

 
According to Table 2, as the Dy2O3 contents increased, the values for electronic 

polarizability and optical basicity of the glasses decreased, indicating inversely relationship for χ 
[22] ." According to Azlain et al.,[30]  An increase in optical basicity indicates a decrease in 
electron donation capacity of oxide ions". 

"The disorder of an amorphous material can be measured using Urbach’s energy (Eu)[25]. 
Using the ASF method, the slope of the linear region in Figure 7 can be estimated by applying the 
following relation: [26]: 
 

𝐸𝐸𝑢𝑢 = 1239.83
slope

                                            (7) 
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The addition of Dy2O3 caused a decrease in Eu values and an increase in Eopt as in Table 2. 
The main reason for this is the increased formation of BOs in the glass structure and the 
breakdown of NBOs.[31]. To summarize, as the Dy2O3 concentration increased, the NBO number 
decreased due to the increased presence of oxygen anions that promoted the formation of TeO4 
units. A lower Urbach energy in glass network structures is generally indicative of a decrease in 
disorders [32].Forming BOs and BO4 units will become more, making the network structures more 
compact in the current glass system [33, 34]. 
 
 

 
 

Fig. 7. ln(A/λ)0.5 against (1/λ) plot for the proposed glasses. 
 
 
The steepness parameter (S) defines the interactions of electron-phonon or exciton-phonon 

[35] The growth of the UV absorption edge in the current glasses can be affected by the correlation 
of S and Eu, which was estimated using [25]:  

 
𝑆𝑆 = 𝑇𝑇𝐵𝐵 𝑐𝑐

𝐸𝐸𝑢𝑢
                                                                                  (8) 

 
where c is the temperature and TB is the constant of Boltzmann. Increasing the Dy2O3 content led 
to higher S values in the glasses. An inverse relation between S and Eu values was established 
Table 2. 

 
 

Table 1. Values of λcut, Eg, and n of the glasses obtained using Tuac and ASF methods. 
 

 
Sample  

code 

Tauc,s method 
  

ASF method 

λcut 
(nm) 

𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

(eV) 
   n λ−1 

 (nm−1) 
𝐸𝐸𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵
𝐴𝐴𝐴𝐴𝐴𝐴,𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

(eV) 
n 

BBTD 0% 431 2.8487 2.43905 0.0023 2.852 2.43811 
BBTD 0.25% 452 2.6493 2.49854 0.00217 2.6958 2.48421 
BBTD 0.5% 471 2.6337 2.50341 0.00213 2.647 2.49926 
BBTD 0.75% 454 2.7435 2.46981 0.00212 2.752 2.46727 
BBTD 1% 436 2.8225 2.44659 0.00228 2.827 2.44529 
BBTD 1.25% 430 2.8867 2.42827 0.00232 2.876 2.43129 
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Table 2. The values of Eu, S, χ, ∝◦ and Λ of the glasses. 
 

Sample code 𝑬𝑬𝒖𝒖 S χ ∝◦ Λ 
BBTD 0% 0.3062 0.084 0.7657 2.8108 1.3171 
BBTD 0.25 % 0.3152 0.081 0.7121 2.8590 1.3439 
BBTD 0.5% 0.3228 0.079 0.7079 2.8628 1.3460 
BBTD 0.75% 0.3138 0.0820 0.7374 2.8362 1.3312 
BBTD 1% 0.3045 0.0845 0.7586 2.8171 1.3206 
BBTD 1.25% 0.3001 0.0857 0.7759 2.8016 1.3120 

 
 
3.3. Gamma rays shielding characteristics of glasses 
Figures 8 to 15 display the comparison between the theoretical and experimental values of 

various radiation shielding parameters of the studied glasses. The experimental setup for this study 
involved the use of a thallium-doped sodium iodide detecto. The NaI(TI) detector is commonly 
employed for gamma-ray detection. Attenuation coefficient refers to the process of reducing the 
number of photons in a gamma-ray beam as it interacts with matter. This attenuation can occur 
through absorption, scattering, and pair production of the primary photons. The attenuation 
processes at low energies, specifically below 26 keV, are predominantly dominated by the 
photoelectric effect. However, in cases where higher energy photons interact with low Z materials, 
the dominant mechanism of attenuation is Compton scattering. In addition, it is important to note 
that at photon energies greater than 1.02 MeV, Pair production plays a significant role in the 
attenuation process. The attenuation coefficient can be classified into two types. The term that 
refers to the fraction of gamma rays that are absorbed per unit thickness of the material is called 
(LAC). It quantifies the attenuation or reduction in the level of gamma ray activity as they pass 
through a material. (LAC) is specific to each material and is dependent on factors such as the 
energy of the gamma rays and the atomic structure of the material. It is commonly expressed in 
units of cm-1 as Beer-Lambert law [36, 37]: 

 
  𝐼𝐼 = 𝐼𝐼° 𝑒𝑒−𝜇𝜇 𝑇𝑇                                                                          (9)  

 
where Io and I are the corresponding incoming and outgoing gamma rays’ intensity, and T is the 
thickness of glass (attenuator). In this work, 137Cs and 60Co sources were used for gamma rays at 
energies of “0.662, 1.173, and 1.333” MeV. The values of MAC were calculated using [38]: 
 

LAC
ρ

= ∑ 𝑤𝑤𝑖𝑖 (𝑖𝑖
LAC
ρ 𝑖𝑖

)                                                                      (10) 

 
From Fig. 8 and 9, it is observed that the increase in Dy2O3 content has a direct correlation 

with the increase in MAC. This can be attributed to two main factors. One of the primary reasons 
for the increase in MAC is the higher mass density observed in the samples after adding of Dy2O3 
.The higher the mass density, the more probable it becomes for photons to interact with the 
material, ultimately leading to a greater attenuation of the radiation. Another point to consider is 
that Dysprosium, with an atomic number of 66, has a higher atomic number than the base material. 
The probability of photon interaction and subsequent radiation attenuation is higher in elements 
with higher atomic numbers. Higher amount of Dy2O3 in the samples leads to a boost in MAC. 
[39]. 

The HVL is a measure of the shielding effectiveness of a material against gamma 
radiation. It represents the thickness of a specific material that is required to attenuate the gamma 
rays by 50%. [40]. This relationship is expressed as follows[41, 42]. 

 
𝐻𝐻𝐻𝐻𝐻𝐻 = ln 2

𝐿𝐿𝐿𝐿𝐿𝐿
                                                                       (11) 
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TLV values were estimated using[41, 42]. 
 

𝑇𝑇𝑇𝑇𝑇𝑇 = ln 10
𝐿𝐿𝐿𝐿𝐿𝐿

                                                                        (12) 
 
The HVL values for the studied glasses, both experimental and theoretical, are depicted in 

Figures 10 and 11. These figures demonstrate energy range variations of 0.66, 1.173, and 1.33 eV. 
Increasing the amount of Dy2O3 in the current glass system results in a noticeable decrease in 
HVL, demonstrating its enhanced efficiency in attenuating gamma radiation. Both the (LAC) and 
the type of material are important factors in determining the HVL of a material. Different materials 
have varying atomic structures and composition, leading to different interactions with photons. As 
an illustration, materials possessing high atomic numbers generally exhibit higher (LAC) because 
they provide increased possibilities for photon interactions.[43]. Furthermore, it is directly 
proportional to the energy of the photon and inversely proportional to the density of the material. 
[43]. TVL (Figure 12 and 13) values were increased with the increase of photon energy, this was 
due to the decrease of the LAC values of the prepared glasses with the increase of incident photon 
energy [44]. The effectiveness of the proposed glasses in shielding against X-rays and γ-rays can 
be determined by their higher LAC values and lower HVL and TVL values. [4]. Another 
important factor to mention is the (MFP) of a photon, which refers to the distance it can travel in a 
substance before another reaction happens[14]can be found through the following relationship[45]. 

 
𝑀𝑀𝑀𝑀𝑀𝑀 = 1

𝐿𝐿𝐿𝐿𝐿𝐿  
                                            (13) 

 
Figure 14 and 15 illustrates the experimental and theoretical MFP values of the glasses 

against photon energy respectively. In the lower energy zone, LAC values were higher, showing 
an inverse relationship with MFP values. The density of the sample greatly affects the attenuation 
of gamma rays. Consequently, in my previous study [46], The examination revealed that a sample, 
which had a concentration of 1.25% mol of BBTD, exhibited a density of 4.772 g/cm3. In 
addition, this sample showcased the lowest HVL, TVL, and MFP measurements, while exhibiting 
the highest LAC & MAC measurements. 

 

 
 

Fig. 8. Experimentally measured MAC of the prepared glasses. 
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Fig. 9. Theoretically calculated MAC of the prepared glasses. 
 
 

 
 

Fig. 10. Experimentally measured HVL values of prepared glasses. 
 
 

   
 

Fig. 11. Theoretically estimated HVL values of glasses. 
 



468 
 

 
 

Fig. 12. Experimentally measured TVL of glasses. 
 
 

 
 

Fig. 13. Theoretically estimated TVL of glasses. 
 
 

 
 

Fig. 14. Experimental MFP of glasses. 
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Fig. 15. Theoretical MFP of glasses. 
 
 
4. Conclusion                                             
 
An experimental and theoretical assessment was conducted for the first time to evaluate 

the effectiveness of Dy2O3-doped barium-boro-tellurite glasses in shielding gamma rays. Tauc,s 
and ASF methods were utilized to estimate the 𝐸𝐸𝑔𝑔𝑔𝑔𝑔𝑔 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼and refractive index of the glasses, and the 
results showed a good agreement between the two methods. It was observed that the addition of 
Dy2O3 in the glasses led to an increase in their refractive index, this related to the converted TeO3 
into TeO4 units, which occurred through the creation of BOs and readjustments in the glass 
network structures. Additionally, the inclusion of Dy2O3 led to a reduction in the electronic 
polarizability and optical basicity measurements of the glass.  

These findings suggest that the glasses doped with Dy2O3 are suitable for the 
manufacturing of optical devices. Furthermore, the sources of gamma rays from 137Cs and 60Co (at 
energies of 0.662, 1.173, and 1.333 MeV) were used to test the radiation shielding capacity of the 
glasses. This was done by measuring parameters such as MAC, LAC, HVL, TVL, & MFP, which 
were then compared to theoretical estimates (Phy-x/PSD). It was found that the MAC values 
improved as the content of Dy2O3 increased. The HVL and LAC values showed an inverse 
proportional relationship, which was influenced by factors such as density, material type, and 
photon energy. Understanding these factors is crucial in various applications, including radiation 
protection and diagnostic imaging. The TVL values increased as the incident photon energy rose. 
The MFP values for all the synthesized glasses were very small when exposed to gamma ray 
photons, indicating their excellent ability to attenuate photons. Overall, the proposed glass 
composition is deemed advantageous for constructing radiation shields. 
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