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ABSTRACT
In this paper, the attenuation parameters (mass attenuation coefficient MAC, half-value layer

HVL, effective atomic number Zef and effective electronic density Nefr) were compared for two
samples of silicon glass, which are composed of lead oxide and bismuth oxide with the
composition: Samplel: 70Bi,03-20SiO>—7Al203-3Na2SO4 , Sample2: 70PbO -20SiO.; —
7A1203 —3Na2S04.

Using the simulation programs Phy-X / PSD and X-COM at a range of energies (2.580E-3 to 3
MeV), which contains the values of the energy emitted by the elements cesium 137 and cobalt
60 .To know the effect of replacing bismuth oxide with lead oxide on the attenuation
coefficients. The importance of choosing these radioactive elements is due to their wide uses in
the medical and industrial fields, in addition to scientific research.

The results showed that, sample (1) has better mass attenuation coefficient values at energies
(0.284: 0.826 MeV) than sample (2), and this is due to the higher effective atomic number value
for sample (1) than sample (2), while at energies (1.17, 1.33 MeV), the results were very close
to each other, and the mass attenuation coefficient for the two samples is equal at 2.51 MeV.
However, the preference for sample (1) with a half-value layer remains lower at all energies
than sample (2). The X-COM results showed that the Compton interaction had the largest role
in the attenuation process at the energies studied, while the photoelectric effect and pair
production interactions did not contribute significantly to the attenuation process.
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Bi.Os 0.933 465.959 70.000
SiO; 0.034 60.084 20.000
Al20s 0.020 101.961 7.000
Na>SO4 0.012 142.043 3.000

oaba )l sl e (5 ginall prla S0AESY 5 2 5l ) 55Y) (2) J sl
Sample 2 p=4.9 g/cm®
Wi: weight fraction of ~ Molecular weight of Mole fraction of

Compounds formula

compounds % compounds g/mol compounds % mol
PbO; 0.877 239.199 70.000
SiO; 0.063 60.084 20.000
Al2O3 0.037 101.961 7.000
Na>SO4 0.022 142.043 3.000
:AdBlially giliil). 3
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Phy—x IYENBWA| GALIJJ :*.L.u‘).l :L\}.m;.d\ G‘:MY\ @JJ.J\ u\)L\JL} (3) d}h
Energy 0.284 0.347 0.662 0.826 1.17 1.33 2.51

Compound e/ Cs137 Co60 Cs137 Co60 Co60 Co60  Co60
MAC 0410 0277 0107 0084 0062 0057 0043
(cm?/g)
HVL (cm) 0180 0266 0691 0873  1.19 1304  1.707
Sample 1 Now E423
eff 4.87 4.42 3.33 3.10 2.88 2.83 2.94
(Ele/g)
Zess 60.60 5507 4144 3868 3583 3530 3658
MAC 0371 0253 0102 0082 0061 0056 0043
(cm?/g)
HVL (cm) 0381 0558 1384 1729 2319 2534  3.324
Sample 2 N E423
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Zeft 51.95 4596  30.02  30.67 2835 27.93  29.03
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Sample 1
» FEIA] OgtagS pils ipag s A g pl A IS G g Jalas
elaiaY) dila
MeV Cm?/g Cm?/g Ccm2/g Cm?/g

83 Ms 2.580E-03 2.375E-02 1.392E+03 0.000E+00 1.392E+03
83 M, 2.688E-03 2.491E-02 1.864E+03 0.000E+00 1.864E+03
83 M3 3.177E-03 2.998E-02 1.436E+03 0.000E+00 1.436E+03
83 M, 3.696E-03 3.498E-02 1.038E+03 0.000E+00 1.038E+03
83 M, 3.999E-03 3.772E-02 8.914E+02 0.000E+00 8.914E+02
831, 1.342E-02 8.476E-02 9.791E+01 0.000E+00 9.800E+01
831, 1.571E-02 9.048E-02 8.833E+01 0.000E+00 8.842E+01
83 1L, 1.639E-02 9.194E-02 9.210E+01 0.000E+00 9.219E+01
83K 9.053E-02 1.171E-01 4.415E+00 0.000E+00 4.532E+00
2.000E-01 1.150E-01 1.498E-01 0.000E+00 2.647E-01

3.000E-01 1.007E-01 5.178E-02 0.000E+00 1.525E-01

4.000E-01 9.054E-02 2.503E-02 0.000E+00 1.156E-01

1.022E+00 5.444E-02 1.140E-02 0.000E+00 6.583E-02

1.250E+00 4.926E-02 7.688E-03 2.525E-04 5.720E-02

2.044E+00 3.781E-02 3.192E-03 3.926E-03 4.492E-02

3.000E+00 3.014E-02 1.731E-03 8.204E-03 4.008E-02

2 Qiall (g3l gLl Agangllly Ogirass) Ll clalaa ad (5) Jgsall

Sample 2
» FERA] Osiags il pdg sl AR Eagll Al IS G gl alaa
alaiay) Alla
MeV Cm?/g cm2/g Cm?/g Cm/g
2.484E-03 3.505E-02 1.001E+03 0.000E+00 1.001E+03
2.586E-03 3.671E-02 1.108E+03 0.000E+00 1.108E+03
3.066E-03 4.425E-02 7.994E+02 0.000E+00 7.995E+02
3.554E-03 5.132E-02 5.598E+02 0.000E+00 5.598E+02
3.851E-03 5.535E-02 4.658E+02 0.000E+00 4.659E+02
1.304E-02 1.175E-01 3.427E+01 0.000E+00 3.439E+01
1.520E-02 1.237E-01 2.956E+01 0.000E+00 2.969E+01
1.586E-02 1.252E-01 3.020E+01 0.000E+00 3.033E+01
8.800E-02 1.386E-01 1.301E+00 0.000E+00 1.440E+00
2.000E-01 1.150E-01 1.498E-01 0.000E+00 2.647E-01
3.000E-01 1.007E-01 5.178E-02 0.000E+00 1.525E-01
4.000E-01 9.054E-02 2.503E-02 0.000E+00 1.156E-01
1.022E+00 6.009E-02 3.056E-03 0.000E+00 6.315E-02
1.250E+00 5.433E-02 2.062E-03 8.806E-05 5.648E-02
2.044E+00 4.164E-02 8.566E-04 1.518E-03 4.402E-02
3.000E+00 3.317E-02 4.645E-04 3.428E-03 3.708E-02
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