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Abstract : The present prepared glass samples P205- AI203 — MO(MO-= Li, Na and K) glass systems doped
with Tm203 . The XRD spectra confirms the glassy nature of the present prepared glass samples.By using Phy-
x software we can found MAC&LAC values, HVL&TVL values, MFP&Neff values, ACS&ECS values of
present prepared glass samples.

Keywords : Phy-x software, MAC &LAC , HVL&TVL , MFP&Neff , ACS&ECS values

1.Introduction

Alumino based glasses have excellent thermal and mechanical features, so they are used in different
applications. One of these applications is the radiation shielding field. Radiation shielding materials are
materials designed to attenuate the X-ray and gamma radiations or other types of radiation [1-3]. These
materials are used to protect the human and environment from the hazard of the ionizing radiation. Lead and
concrete are the two most popular materials used as radiation shields [4,5]. In addition, glasses in the current
days are widely in the radiation shielding applications for many reasons. Glasses can be produced in different
ways such as melt quenching method. Glasses are transparent materials, so we can use glasses in radiological
rooms. We can easily modify the composition of the glasses in order to get effective glasses in radiation
protection [6-8]. All these reasons encourage the researchers to develop glasses in radiation protection
utilizations [9]. Oxide-based glasses have various properties that make them useful for a variety of technical and
medical imaging applications. The majority have a reasonably low glass transition, high thermal stability,
sufficient levels of chemical and physical resistance, a low melting point, and a low crystallisation ability.
Furthermore, the use of glasses with varied compositions has already been demonstrated [10, 11]. Advanced
oxide glass with novel compositions could be developed for testing against a wide range of ionising radiation
energies. A wide variety of oxide glasses have been prototyped for radiation-shielding purposes [12,13]. The

optical and shielding properties of these glasses have encouraged many researchers to evaluate their feasibility
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as alternative shielding materials for use in radiation facilities in medical centres, x-ray and nuclear facilities in

technical sectors, x-ray rooms, gamma camera rooms, and computed tomography (CT) scan units [13].
2. Experimental procedure

The glasses used for the present study are fabricated by the melting and quenching techniques. In this
study, we computed all calculations using the recently developed Phy-X/PSD software, which has been used to

compute several shielding factors at a wide range of ionizing radiation energies [10].

3. Results and Discussion
Figure .1 represents the XRD spectra of prepared glass samples. Figure .1 confirms the prepared glass samples

glassy nature. Only one bump can be observed.We simulated the linear attenuation coefficient of the three
prototyped radiation-shielding materials using Phy-X software, which involved irradiating each sample using a
spectrum of mono-energetic gamma rays ranging between 0.01 and 15 MeV. Figure 2 illustrates that the
behavior of both materials under radiation exposure depended on the incident gamma photons’ energy, the LAC
values for three different glasses (Li,Na,K) are 25.85,26.017 and 32.265 respectively (percentage difference =
6.24%). Similar behaviours were recognized for the recorded mass attenuation coefficient’s values, the

variation between both materials was a 6% difference approximately.
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Fig 1.XRD spectra P,Os— Al,03— MO(MO-= Li, Na and K) glass system
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Fig 2.MAC&LAC values of P20s— Al,03— MO(MO= Li, Na and K) glass system
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Fig 3.HVL&TVL values of P20s— Al,03— MO(MO= LI, Na and K) glass system
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Fig 4. MFP&Nett values of P2Os— Al,03— MO(MO= Li, Na and K) glass system
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Fig 5. ACS&ECS values of P20s— Al,03— MO(MO= Li, Na and K) glass system

Fig 3. Represents the values of HVL & TVL ranging from 0.027 to 12.729 and 0.089 to 42.285.Fig 4.
Represents MFP&Nest values ranging from 0.089 to 18.364 and initially raised and finally constant values for

all prepared glasses. Fig 5. represents ACS&ECS values slowly decreasing manner.

4. Conclusion

We report prepared glass samples with constant Tm2Osz ,modifying Li,Na &K estimated the Radiation
Shielding parameters by using Phy-x Software.
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