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Abstract

Photon attenuation properties of glass system in formula (70-x)TeO,-30Si0,-xBi,0; at
x = 10, 20, 30, 40 and 50 mol%. These glass samples have been simulated through Phy-X/PSD
software program at photon energies 10~ - 10° MeV. The mass attenuation coefficient ( 4, )
values of the selected glass system exhibited that the shielding performance of the gamma
photons is related to the Bi,O; content in glass, thus, the increasing of Bi,O; content to glass
improves the capacity of the glass system to attenuate more photons. Further, the method of
geometric progression (G-P) fitting has been used to simulated wide energies ranging from
15 keV - 15 MeV and until 40 penetration depths (mfp) for buildup factors (BFs): exposure
and energy absorption buildup factors (EBF and EABF). The simulated data reports that
Bi,0; partial replacement of TeO, in glass system which increases behavior of against
radiation and 20TeO,-30S10,-50Bi,0; exhibited the best shielding properties.

Keywords: Mass Attenuation Coefficient; Buildup Factors; Tellurite Glass
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Coefficient: 1) dudumiugmiialilumsesnemainsunsisnuosineuduian Wy
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We Z, uae Z, Ae waezmaNimlnnenadiuses R, uaz R, Tne R An ans1aiu
V9 (L, )compton /(L )1orar DOIUNINWRIOTULABIAN ANI513MDS G-P Fitting Parameters
P99AIBENILNIEINITDAUINLANNANNTUNUTDDY Zy wazilAainaunsn (3)

P_ Pl(logZZ _ZOgZeq)+])2(logZeq _logZ])
- logZ,—logZ,

3)

We P, ua: P, AeAw1simes G-P Fitting Parameters fid80nARunuIadaznau
P00 Z; Wz Z, Mnaonurginueacmiazilulalunisman BFs Asaumsh 4) - (6)

b-1
B(EX)=1+—"(K*—1 @)
(E.X) K_]( )
e K # 1
B(K, X )=1+(b-1)x 5)
o K=1

LR

X
tanh(———2 ) —tanh(-2
an(X )—tanh(-2)

K(E,x)=cx"+d £
1 —tanh(-2)

(6)

e x < 40 mfp

Te E uaz x Ao nwasnuzeslrinouuszanu@nnzarilumenszazmodaszaais (mfp)
M oa b, c duss X« Aemmimesnsmuwialdan G-P Fitting Parameters A1 K A@
mmanzaruasireuuR:UsuAsumummassnn sy

WNANISANSE

fnsnumuplivossauanzainniuesAlsznausesszuuumnlilumsAnein el ssanald
Wndanmtssednssillaem s 1

https://www.tci-thaijo.org/index.php/rmutijo/index



36 wawes Bi0; resutAmsmissednesszuuuil Te0,-Si0,-BirOs
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) TSB1 TSB2 TSB3 TSB4 TSB5
TeO, 60 50 40 30 20
SiO, 30 30 30 30 30
Bi1,0; 10 20 30 40 50

Adulsznd maannewmdonia (g,) vesszuuuiifitedoildnamsiuinlagld
Tsunsu Phy-X/PSD imdsnulwpeu 10° - 10° wazdidnasouliad fogud 1 Tnedsingmsal
manandulnlndannin (Photoelectric Absorption: PP) m3snszidsuuuaendau (Compton
Scattering: CS) wa:m1suang (Pair Production: PP) iludunsisemaniisdaiiliodus
mdulszansmsaaneudomaiiugnofogt 1 Mnglamnsoutsdondsnuzesinpeuesniy
3 1o Aetdaewdseiuet (Hesndn 0.3 wnzdidnnseulaad) drendssuthunan (3:ni
03 -3 wn:Bdnasoulad) wazdwdsugs (nnh 3 wnzBdnaseulad) Tasludomdossm
M, zanaseteradidendinureuiniuGmamstitoafinnnuangmssimsaaniu
Windidaninudsuntasmumsnnidusasndenulineu (B2 uazludaomasnuianyms
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MW 2 TUBBULIANIIARNAUNRIIIY (Absorption Edge) (keV)

517 Wwpecmey MS M4 M3 M2 Ml L3 L2 L2 K

Bi 83 258 269 3.18 370 4.00 1342 1571 1639 90.53
Te 52 1.01 434 461 494 3181
Si 14 1.84
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Gril
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