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Determination of Radiation Protection Features of the Ag2O Doped Boro-Tellurite Glasses 

Using Phy-X / PSD Software 

Bünyamin ALIM1* 

ABSTRACT: This study focused on the radiation protection features of the Ag2O doped boro-tellurite 

glass samples in the form of (x)Ag2O/(100-x)(65B2O3-35TeO2) where x=10, 15, 20, 25 and 30 mol%. 

by using Phy-X / PSD software, the radiation protection parameters such as mass attenuation coefficient 

(MAC), linear attenuation coefficient (LAC), half-value layer (HVL), mean free path (MFP), total 

atomic and electronic cross-sections (ACS and ECS), effective atomic number (Zeff) , effective electron 

density (Neff) and effective conductivity (σeff) of present glasses were calculated in the photon energy 

range of 0.015-15 MeV. In order to evaluation the usability of these glasses in terms of radiation 

protection, the all investigated protection parameters were also calculated for commercial RS 253 glass 

and some concretes such as ordinary concrete (OC), hematite-serpenite (HS) and basalt-magnetite (BM) 

that are commonly used as shielding material in the nuclear application. The results obtained were 

evaluated in terms of both photon energy and chemical composition of the glasses examined. 

Additionally, the results obtained for the examined glasses were compared with the corresponding values 

obtained for the comparison materials presented to determine the best radiation protection glass. It was 

clearly observed that the MAC, LAC, ACS, ECS and Zeff values increased with the increasing of molar 

doping percentage Ag2O in the glasses. It was found that the radiation protection capacities of the Ag2O 

doped boro-tellurite glasses is found higher than the other compared materials. Maximum MAC, LAC, 

ACS, ECS and Zeff values were observed in the sample of G5 that contains 30% Ag2O. This study 

indicates that the disilver oxide doped tellurite glasses can be developed as radiation protection materials 

for many nuclear applications. 

Keywords: Mass attenuation coefficient, radiation shielding, tellurite glasses, effective atomic number, 

effective conductivity. 
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INTRODUCTION  

X- and gamma rays are used in many fields such as imaging systems, material characterization 

processes and medical treatment because of their high penetration properties. However, if these high-

energy rays affect living organs, they can cause permanent damage to living tissues. Therefore, the 

interaction of unwanted amounts of radiation with living organisms should be minimized. The need for 

radiation-shielding materials having the desired properties to protect living tissues from the harmful 

effects of radiation is evident. Although lead (Pb) is the most widely used element in radiation protection, 

there are several limitations in its use due to its low melting point and high toxic effects. Therefore, 

researchers are investigating different alternative materials such as glass (Sayyed and Elhouichet 2017; 

Ersundu et al., 2018), concrete (Aygün et al., 2019), polymer (Kaçal et al., 2019; Abdalsalam et al., 

2019), ceramics (Akman et al., 2019), alloy (Han and Demir, 2009; Han and Demir, 2010; Han et al., 

2012; Akman et al., 2019; Şakar et al., 2019; Agar et al., 2019; Alım et al., 2020a,b) and star dust (Han 

et al., 2015)  that have some superior properties to improve radiation safety. The most important of these 

superior properties are high corrosion resistance, high density, non-toxicity and transparency. Therefore, 

recently, glasses have become the point of interest of researchers due to aforementioned their superior 

properties and they have developed glasses with different compositions as radiation shielding materials.  

Telluride based glasses have unique properties which make them useful for a numerous of 

technical applications such as thermal imaging, optical data storage, lasers, optoelectronic devices. Due 

to their low crystallization ability (Shioya et al., 1995), high dielectric constant (Ahmad et al., 2006), 

low glass transition and melting temperature (Stanworth, 1952), high thermal stability and chemical 

resistance (El-Mallawany 2016), these glasses are frequently used in recent research. In spite of wide 

range applications, it is well known that, tellurium oxide (TeO2) does not turn into a glassy form without 

the addition of a secondary ingredient under traditional quenching rates (Övençoğlu et al., 2006). 

Therefore, alkali metal oxides (Xu et al., 2013), alkaline earth metal (Desirena 2009), heavy metal oxides 

(HMO) (Ersundu et al., 2018) and halogens (El-Mallawany, 1992) can be used as network modifiers to 

obtain tellurite-based glasses. A great number of studies have been reported in the literature on 

investigation of optical, thermal and structural properties of these glasses as a function of other 

participating materials (Lambson et al., 1984; El-Mallawany and Sounders, 1988; El-Mallawany et al., 

1994; Sidkey et al., 1997; Rajendran et al., 2003). 

In order to obtain telluride-based glasses, one of the most commonly used materials as a network 

modifier is B2O3. This binary structure is called as boro-telluride glasses. This glass system represents 

suitable for the necessity of thermal stability, low phonon energy, good transparency and chemical 

resistance (Sayyed and Elhouichet 2017). Moreover, disilver oxide (Ag2O) can be used as glass former. 

Hallimah et al. (2005) reported that, the addition of Ag2O as a third component to the borotelluride 

glasses, the molar volume and density increased by filling interstitial sites in the network by Ag+ ions.  

In literature, there are some studying in terms of radiation shielding properties of boro telluride glasses 

that are modified by zinc molybdenum and titanate bismuth (Lakshminarayana et al. 2017, 2018). The 

effect of doping of Ag2O compound on the radiation protection capabilities of boro telluride glasses was 

first investigated in this study and it was aimed to investigate the radiation protection features of these 

glasses. For this purpose, (x)Ag2O/(100-x)(65B2O5-35TeO2), where x=10, 15, 20, 25 and 30 mol% 

glasses, were selected for the investigations and the densities of the glasses were taken from a study 

reported by El-Moneim (El-Moneim, 2009) in advance. The calculated results were compared with 

commercial shielding glass and some concretes (ordinary concrete (OC), hematite-serpenite (HS) and 
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basalt-magnetite (BM)) (Bashter, 1997) to be able to make a significant evaluation about the photon 

shielding performances of the examined glasses.  

MATERIALS AND METHODS 

In transmission calculations without scattering effects, the number of photons coming to the target 

material exponentially attenuate depending on the thickness, density and absorption capacity of the 

composite. The relationship between the intensities of un-attenuated (𝐼0) and attenuated (𝐼) photons in 

this is explained by the Beer-Lambert law: 

0

tI I e                                                           (1) 

where, 𝑡 (cm) and 𝜇 (cm-1) are the thickness and linear attenuation coefficient (LAC) of the absorber 

material, respectively. Although the LAC parameter provides leading information for photon-substance 

interactions, it does not provide information about the full absorption ability of a material. Therefore, in 

order to make a determination of the photon shielding capacity of absorber based on the material 

characteristic, the mass attenuation coefficient (MAC) obtained by dividing the LAC value by the 

density (𝜌; gcm-3) of the material is used and this parameter is calculated as follows: 

m





                                                    (2) 

In any composite material consisting of more than one element, a total MAC value for the entire 

material can be calculated using the Eq. 3: 

   m i i
i

w     
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where, iw  is the fractional weight of the ith constituent element.  

In some applications, the thickness information necessary to halve the number of photons coming 

to any material is required, and this thickness value is defined as the half-value layer (HVL). Mean free 

path (MFP) is the mean distance a photon travels between consecutive interactions. The HVL and MFP 

parameters can be calculated using LAC value of the samples and given as following expressions: 

ln(2)
HVL


                    (4)  
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The probability of mono-energetic photons coming on the material at any energy value to interact 

with the atoms and electrons in this material is defined as total atomic and electronic cross-sections (ACS 

( T ) and ECS ( e )), respectively. Both parameters have the unit cm2g-1 (or barns/atom) and are 

calculated using Eqs. 6 and 7: 
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In these equations, NA is the Avogadro number and fi, Ai and Zi are the mol fraction, atomic weight 

and atomic number of the ith constituent element in the material. 

The virtual atomic and electron number that defines a complex material consisting of more than 

one element in terms of photon shielding depending on the incoming radiation energy are called as the 
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effective atomic number (Zeff) and effective electron density (Neff). Since the elements that have high 

atomic numbers shows superior radiation shielding properties, the materials with high Zeff value 

considered as good radiation absorber. The Zeff  can be calculated as follow: 

T
eff

e

Z



                                                                                                         (8) 

Energy-dependent effective electron density is also calculated as follows:  

A m
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where, in  is the total number of elements in the investigated material.  

The effective conductivity (σeff) values of any material can be calculated as follows: 
2
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where em  (kg) and e  (Coulomb) are the mass and charge of electron, respectively. effN should be 

considered in the unit of electrons kg-1.  (s) is relaxation time of the electron at the Fermi Surface and 

is calculated using the following equation: 

2B B

h

k T k T
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where ( )T K , 
1( )Bk JK

 and ( . )h J s   are the ambient temperature of the material, Boltzman constant and 

Planck constant, respectively. The more detailed information about the parameters examined in this 

study was reported in our previous article (Alım et al., 2020a). 

In this study, all calculations were done by using WinXCOM (Gerward et al., 2004) based Phy-X 

/ PSD (Şakar et al., 2020) software. 

RESULTS AND DISCUSSION 

The boro-telluride glasses examined in this study were coded as G1, G2, G3, G4 and G5, 

respectively, with respect to the increasing molar percentage of Ag2O compound that are doped to 

glasses. The chemical formulas, average molecular weight (AMW) and densities of the Ag2O doped 

boro-telluride ternary system glasses under examination and weight fractions of constituent element in 

these glasses are given in Table 1. The mass attenuation coefficients (MACs) of the all samples under 

examination have been computed with WinXCOM based Phy-X/PSD software in the photon energy 

range between 0.015 and 15 MeV. The MAC values of the all present samples in the photon energy 

range of 0.015-15 MeV are given in Table 2. The variations of the MAC values versus the incident 

photon energies are shown in Fig. 1(a). As can be clearly seen from this figure, the MAC values change 

with the changes of primary photon energies and chemical compositions of the material investigated. In 

the low energy region (0.015-0.5 MeV), MAC values decrease sharply with the increasing photon 

energy. It is due to the dominance of the photoelectric absorption in this energy region. It is well known 

that the absorption cross-section of the photoelectric effect changes with atomic number of the material 

as Z4-5 and energy of the primary photon as E-3.5. For this reason, it was found that MAC values of the 

glasses investigated and compared materials have highest in the low energy region. In the energy range 

of 0.015-0.5 MeV, it was observed that the highest MAC values were in the G5 sample (30% Ag2O) and 

the lowest MAC values were in the OC sample. Furthermore, it was clearly seen that, with the increasing 

the molar percentage of Ag2O compound in the boro-tellurite glasses, the MAC values increase. The 
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decreasing order of MAC values of the present samples at the same energy was obtained as G5> G4> 

G3> G2> G1> HS> BM> RS 253> OC. This shows that Ag2O doped glasses have better absorption 

capacity than other comparative materials. Furthermore, it can be seen that the MAC values of glasses 

under examination have a sudden increase in the value of 0.025 MeV energy. This sudden increase is 

due to the K-shell absorption edge of the Ag element doped to telluride glasses. In parallel with 

increasing energy, the MAC values of all the materials examined have almost the same values in the 

energy range of about 0.5-3.38 MeV. Because Compton scattering is dominant in this energy range, 

MAC values are almost independent of the chemical composition of the investigated material. In the 

high-energy range following Compton scattering region, the Pair production (threshold value = 1.02 

MeV) process starts and the MAC values are proportional to Z. Because the absorption probability is 

minimal in the region where Compton scattering is dominant, a relative increase is seen with increasing 

energy in MAC values in the pair production region with respect to Compton scattering region. 

 

Table 1. Chemical compositions, densities of the Ag2O doped boro-tellurite glasses and weight fractions of 

constituent element in these glasses. 

      Weight Fraction of Elements (%) 

Sample Code Chemical formula AMW (g/mol) Density (g/cm3) Ag O B Te 

G1 10Ag2O+58.5B2O3+31.5TeO2 114.174 4.914 0.189 0.348 0.111 0.352 

G2 15Ag2O+55.25B2O3+29.75TeO2 120.705 4.923 0.268 0.318 0.099 0.314 

G3 20Ag2O+52B2O3+28TeO2 127.236 4.965 0.339 0.292 0.088 0.281 

G4 25Ag2O+48.75B2O3+26.25TeO2 133.767 5.082 0.403 0.268 0.079 0.25 

G5 30Ag2O+42.25B2O3+22.75TeO2 135.243 5.248 0.479 0.239 0.068 0.215 

 

 

Figure 1. The variations of mass attenuation coefficients (a) and linear attenuation coefficients (b) versus 

incident photon energy. 

In addition to the MAC values, the energy dependent variations of the LAC values are presented 

in Fig. 1 (b). Because the LAC parameters are obtained by multiplying the MAC parameters by density, 

the variations of LAC values are similar to the changes of MAC values as a function of photon energy. 

Furthermore, since this parameter is used to calculate other shielding parameters such as HVL and MFP, 

it is important to present a graphical variation. The densities of the materials compared that was used for 

comparison in this study were 2.5, 2.3, 2.5 and 3.05 for RS 253, OC, HS and BM, respectively. In 



Bünyamin ALIM 10(1): 202-213, 2020 

Determination of Radiation Protection Features of the Ag2O Doped Boro-Tellurite Glasses Using Phy-X / PSD Software 

 

207 

addition, the density values of the Ag tempered glasses examined ranged from 4.914 to 5.248. 

Considering these density values, greater differences were obtained in LAC values than MAC values for 

all samples examined with respect to each other.  

Figs. 2 (a)-(b) shows the variation of HVL and MFP for Ag2O doped boro-tellurite glass system 

as a function of incident photon energy. In a superior radiation shielding material, it is desirable that the 

material have lower MFP and HVL values. As shown in Figs. 2 (a)-(b), HVL and MFP values increase 

as a function of increasing energy. In the low energy zone, these values are close to zero. However, since 

most photons in the region where Compton scattering predominates tend to scatter and are therefore less 

likely to absorb, thicker materials are needed and photons have longer mean free paths. For the reason 

explained above, there is a sudden increase in HVL and MFP values in the middle energy region. As in 

MAC and LAC values, from Fig. 2, it can be seen that G5 sample has the best shielding characteristics 

among the examined samples. For example, in order to halve the number of photons at 15 MeV photon 

energy, the G5 sample should have a thickness of 3.75 cm, while the OC sample should have a thickness 

of 14.2 cm. 

 

Table 2. Mass attenuation coefficients of the investigated materials in the energy range of 0.015-15 

MeV. 

 

Energy (MeV) 
  Mass attenuation coefficient (cm2/g) 

  G1   G2   G3   G4   G5   RS 253   OC   HS   BM 

1.50E-02   26.122   27.319   28.393   29.363   30.503   7.478   7.054   21.536   20.575 

2.00E-02   12.045   12.589   13.078   13.519   14.037   3.312   3.105   9.660   9.208 

3.00E-02   9.859   12.452   14.779   16.879   19.349   1.116   1.048   3.124   2.974 

4.00E-02   10.627   11.203   11.719   12.185   12.734   0.569   0.541   1.442   1.376 

5.00E-02   5.908   6.217   6.495   6.745   7.040   0.565   0.358   0.826   0.790 

6.00E-02   3.652   3.836   4.002   4.151   4.327   0.399   0.275   0.547   0.526 

8.00E-02   1.721   1.802   1.875   1.940   2.017   0.255   0.204   0.319   0.310 

1.00E-01   0.981   1.024   1.062   1.096   1.136   0.198   0.175   0.233   0.228 

1.50E-01   0.392   0.405   0.417   0.428   0.440   0.144   0.143   0.159   0.157 

2.00E-01   0.233   0.238   0.243   0.248   0.253   0.123   0.127   0.133   0.132 

3.00E-01   0.137   0.138   0.140   0.141   0.143   0.102   0.109   0.110   0.109 

4.00E-01   0.105   0.106   0.107   0.107   0.108   0.090   0.097   0.096   0.096 

5.00E-01   0.090   0.090   0.090   0.091   0.091   0.082   0.088   0.087   0.087 

6.00E-01   0.080   0.080   0.080   0.080   0.081   0.076   0.081   0.081   0.080 

8.00E-01   0.068   0.068   0.068   0.068   0.068   0.066   0.071   0.071   0.070 

1.00E+00   0.060   0.060   0.060   0.060   0.060   0.060   0.064   0.063   0.063 

1.50E+00   0.048   0.048   0.048   0.048   0.048   0.048   0.052   0.052   0.051 

2.00E+00   0.042   0.042   0.042   0.042   0.042   0.042   0.045   0.045   0.044 

3.00E+00   0.036   0.036   0.036   0.036   0.037   0.034   0.037   0.037   0.037 

4.00E+00   0.033   0.033   0.034   0.034   0.034   0.030   0.032   0.032   0.032 

5.00E+00   0.031   0.032   0.032   0.033   0.033   0.027   0.029   0.030   0.030 

6.00E+00   0.031   0.031   0.032   0.032   0.032   0.025   0.027   0.028   0.028 

8.00E+00   0.030   0.031   0.031   0.032   0.032   0.023   0.024   0.026   0.026 

1.00E+01   0.030   0.031   0.032   0.032   0.033   0.022   0.023   0.025   0.025 

1.50E+01   0.031   0.032   0.033   0.034   0.035   0.020   0.021   0.024   0.024 
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Figure 2. The changes of half-value layers (a) and mean free paths (b) versus incident photon energy. 

On the other hand, atomic and electronic cross-section values of the sample investigated are 

presented in Figs. 3(a)-(b).  The ACS and ECS gives the probability of interaction per atom and per 

electron in the unit volume of any material, respectively. If the numbers of atom and electron in the unit 

volume of material is high, the ACS and ECS values of the material will increase accordingly. Materials 

with high ACS and ECS values are considered to be better materials in terms of radiation shielding. In 

general, the ACS and ECS curves given in Figs. 3 (a)-(b) have similar variation. Unlike ECS values in 

the middle energy region (0.4-4 MeV), ACS values depend on the chemical composition of the material. 

Namely, while the ACS values are dependent on both chemical composition of material and incident 

photon energy in the whole energy region, ECS values are only dependent on photon energy in the 

energy region of 0.4-4 MeV. When all materials presented are evaluated together, it is seen that G5 

sample has the highest ACS and ECS values and is OC sample has the lowest corresponding values. The 

ACS and ECS results obtained are in agreement with the previously described situation in the MAC, 

LAC, HVL and MFP values. 

 

 

Figure 3. The changes of total atomic cross-section (a) and total electronic cross-section (b) as function 

of incident photon energy. 
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As with pure elements, there is a need for unique atomic and electron numbers that define a 

complex material containing more than one element at a given energy value. The unique number of 

atoms and electrons that characterize this complex material is called effective atomic and electron 

numbers, respectively. Additionally, knowing the energy-dependent values of these two parameters 

helps in material design that can be used in nuclear applications. The Zeff values of the all present samples 

are given in Table 3 in order to make a satisfying assessment. The energy dependent variations of Zeff 

and Neff values are shown in Fig. 4 (a) and Fig. 4 (b), respectively. As shown in Fig. 4 (a) and Table 3, 

Zeff values were higher in Ag2O doped boro-tellurite glasses than in other materials. Especially in the 

energy region where the photoelectric effect is dominant, Zeff values have maximum values. As a 

function of increasing energy, these values first sharply decrease in the low energy region, almost 

remains constant in the middle energy region and then slowly increase in the high energy region. In 

Ag2O doped boro-tellurite glasses, the order of the Zeff values in the all energy range is G5> G4> G3> 

G2> G1. Zeff values obtained also support that G5 has the best shielding capacity. This ordering is proof 

that the radiation protection performances of present glasses increase with increasing of molar 

percentage of Ag2O compound contained of telluride glasses. 

 

Table 3. Effective atomic numbers of the investigated materials in the energy range 0.015-15 MeV. 

Energy (MeV) 
  Effective atomic numbers (Zeff) 

  G1   G2   G3   G4   G5   RS 253   OC   HS   BM 

1.50E-02   43.897   44.223   44.496   44.727   44.984   15.354   13.789   21.911   21.376 

2.00E-02   43.541   43.910   44.220   44.484   44.776   15.316   13.585   21.767   21.283 

3.00E-02   44.444   45.116   45.528   45.806   46.059   14.729   12.754   20.806   20.489 

4.00E-02   47.415   47.312   47.228   47.159   47.084   13.794   11.730   19.223   19.130 

5.00E-02   45.993   46.087   46.163   46.227   46.297   17.619   10.849   17.419   17.548 

6.00E-02   44.183   44.507   44.777   45.004   45.253   15.972   10.207   15.730   16.042 

8.00E-02   39.793   40.591   41.273   41.863   42.527   13.603   9.469   13.205   13.748 

1.00E-01   35.120   36.291   37.322   38.238   39.297   12.264   9.121   11.713   12.369 

1.50E-01   25.714   27.203   28.600   29.915   31.531   10.900   8.810   10.161   10.917 

2.00E-01   20.365   21.765   23.129   24.459   26.158   10.462   8.718   9.668   10.452 

3.00E-01   15.892   17.060   18.235   19.416   20.982   10.187   8.662   9.361   10.162 

4.00E-01   14.316   15.367   16.435   17.523   18.984   10.103   8.644   9.269   10.075 

5.00E-01   13.618   14.610   15.626   16.664   18.067   10.068   8.637   9.231   10.038 

6.00E-01   13.255   14.216   15.202   16.213   17.584   10.050   8.633   9.211   10.019 

8.00E-01   12.901   13.830   14.786   15.769   17.106   10.033   8.629   9.191   10.001 

1.00E+00   12.735   13.649   14.591   15.560   16.880   10.024   8.627   9.182   9.991 

1.50E+00   12.646   13.553   14.488   15.451   16.764   10.022   8.630   9.186   9.996 

2.00E+00   12.802   13.729   14.681   15.661   16.994   10.036   8.648   9.232   10.038 

3.00E+00   13.373   14.363   15.376   16.412   17.814   10.087   8.709   9.383   10.177 

4.00E+00   14.041   15.102   16.181   17.278   18.752   10.148   8.783   9.566   10.345 

5.00E+00   14.719   15.847   16.987   18.141   19.678   10.210   8.860   9.757   10.520 

6.00E+00   15.364   16.552   17.746   18.948   20.538   10.272   8.939   9.948   10.694 

8.00E+00   16.548   17.836   19.119   20.395   22.065   10.388   9.088   10.310   11.018 

1.00E+01   17.571   18.936   20.282   21.611   23.331   10.490   9.222   10.632   11.305 

1.50E+01   19.515   20.997   22.436   23.832   25.608   10.688   9.488   11.266   11.859 

 

Effective electron density (or effective electron number ; Neff) represents the average number of 

electrons per unit mass, depending on the photon energy of the material interacting with the photons. 
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Therefore, its unit is electrons/g. The effective electron density are directly related to MAC and ECS 

values. Neff is the most important parameter that indicates the effective conductivity of a material at a 

given ambient temperature depending on the excitatory photon energy. In this study, the effective 

electron density were calculated with help of MAC and ECS values and the results obtained are 

graphically presented in Fig. 4(b). As can be seen from this figure, the variations of Neff results obtained 

as a function of incident photon energy are similar with the changes of Zeff values. However, the Neff 

values in the low energy region where is predominat of photoelectric effect are more dependent on 

chemical composition of materials with respect to Zeff values. On the contrary, it was observed that this 

situation is reversed with increasing photon energy (especiall high energy region where pair production 

predominates). Furthermore, it is clearly seen from Figs. 4(a) and (b) that there are jumps at about 0.04 

MeV. These jumps can be attributed by K-shell absoption edges ( about 0.032 MeV for Te and about 

0.026 MeV for Ag) of Te and Ag elements that are contain in boro telluride ternary glasses. In addition, 

it was observed that the Neff values of the investigated glasses is G1> G2> G3> G4> G5 contrary to the 

order observed in the Zeff values. 

 

 
Figure 4. The variations of effective atomic number (a) and effective electron density (b) as function of 

incident photon energy. 

Another important parameter in photon matter interactions is effective conductivity (σeff). This 

parameter is related to how much free electrons are formed in the unit volume of material with interacted 

photon energy. This parameter is directly proportional to the physical density of the material, the 

effective electron density, and the temperature of the environment in which the interaction occurs. 

Therefore, variations in σeff values related to photon energy and Neff values are shown in Fig. 5 (a) and 

Fig. 5 (b), respectively. From Fig. 5(a), it is seen that the formation of free electrons in the region 

dominated by photoelectric absorption is higher than in other regions. Because the photons in this region 

have low energies and higher wavelengths, they are more likely to interact with target material electrons. 

This high probability leads to more photon absorption by electrons, resulting in more free electrons. The 

G1 sample had the highest Neff value as previously mentioned and the highest σeff value was obtained in 

this sample. The σeff values of all Ag2O doped glasses are considerably higher than other comparative 

materials. In the energy regions where Compton scattering and pair production are dominant, the σeff 

values of Ag2O doped glasses are almost independent of the chemical composition of the materials. 

Because of the high penetration of the photons in these regions, the probabilities of interaction with the 

target material electrons is lower than in the lower photon energy region. Furthermore, it can also be 
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seen from Fig. 5 (a) that the σeff values in RS 253, BM and OC samples are smaller than boro telluride 

glasses under examination. The variations of effective electron density versus Neff values are presented 

in Fig. 5 (b). From this graph, it is seen that the highest σeff and Neff change is in Ag2O doped glasses. In 

RS 253, BM and OC samples, this change is considerably smaller than in other samples. Because the 

absorption capacity of these materials, namely, the probabilities of interaction with the incoming photon 

is quite low. 

 

 

Figure 5. (a) The variations of effective conductivity versus photon energy and (b) The changes of 

effective conductivity versus effective electron density. 

CONCLUSION  

In this study, radiation shielding parameters of Ag2O doped boro-tellurite glasses were presented 

to determine of photon protection features. The calculations presented in the study were performed using 

Phy-X / PSD software. The MAC, LAC, HVL, MFP, ACS, ECS, Zeff, Neff and σeff changes of the present 

samples were presented in the energy range of 0.015-15 MeV. In order to make a satisfactory evaluation, 

the results were compared with RS 253 glass and OC, BM and HS concretes. As a result of the study, it 

was found that Ag2O doped glasses had a very high probabilities of interacting with photon compared 

to other comparative materials. This demonstrates the usefulness of Ag2O doped boro-tellurite glasses 

in applications requiring radiation safety.  It was observed that the absorption capacity increased with 

increasing Ag2O concentration for the examined glasses. The best radiation absorption capacity was 

observed in the 30% Ag2O doped boro-telluride glass. 
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