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ABSTRACT

The aim of this study is to examine the gamma attenuation coefficients of selected PVVC-based
polymer blends by comparing the radiation interaction parameters obtained using the XCOM
calculation database and the GAMOS simulation package. The PVC-based polymer blends
were established by blending various percentages of styrene-butadiene rubber (SBR),
polystyrene (PS), and polymethyl methacrylate (PMMA) with the goal of identifying the
polymer blend with the highest gamma attenuation coefficient. Based on the determined
compositions, theoretical photon—matter interaction cross sections were calculated using the
XCOM program in the energy range of 0.01-5 MeV, considering the energy ranges necessary
for the photoelectric effect, Compton scattering, and pair production, as well as higher energy
amounts. The same blends were modelled in the GAMOS simulation environment to simulate
dynamic interactions over the same energy range. The obtained data were compared in terms
of percentage differences, and the effects of simulation parameters and model assumptions on
the gamma attenuation coefficients of the respective blends were examined. The calculations
revealed a high degree of consistency between the results obtained from the XCOM and
GAMOS methods. The attenuation coefficient values from the GAMOS simulation differed by
+3% from those obtained by the XCOM calculations. These differences are believed to stem
from variations in energy binning methods, modelling assumptions, and simulation parameters.
The mass attenuation coefficient results obtained for approximately 90% PV C-based blends at
662 keV in GAMOS were as follows: 0.07974 cm?/g for 10% PS, 0.07946 cm?/g for 10% SBR,
0.07989 cm?*/g for 10% PMMA, and 0.07988 cm?/g for a blend of 5% PS + 5% PMMA. The
findings indicate that the results obtained using the XCOM and GAMOS methods are
consistent, demonstrating the compatibility of these methods in evaluating the radiation

interactions of PVC-based polymer blends.
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OZET

Bu ¢alismanin amaci, secilen PVC bazli polimer blendlerin gama atentiasyon katsayilarini
XCOM hesaplama veri tabant ve GAMOS simiilasyon paketi kullanilarak elde edilen
radyasyon etkilesim parametrelerinin sonuclarinin karsilastirilmasini yaparak incelemektir.
PVC bazli polimer blendler ¢esitli yilizdelerle Stiren-biitadien kauguk (SBR), Polistiren (PS) ve
Polimetil Metakrilat (PMMA) karistirilarak en yiiksek gama ateniiasyon katsayisina sahip
polimer blendin tespiti amaclanmistir. Belirlenen bilesimlere gore, XCOM programi
kullanilarak fotoelektrik etki, compton sac¢ilmasi ve ¢ift {iretimi icin gerekli enerji aralig1 ve
daha yiiksek enerji miktarlar1 baz alinarak 0.01-5 MeV enerji araliginda teorik foton—madde
etkilesim kesitleri hesaplanmistir. Ayn1 blendler, GAMOS simiilasyon ortaminda modellenerek
ayni enerji araliginda dinamik etkilesimler simiile edilmistir. Elde edilen veriler, yiizde (%)
farklar karsilastirilmis ve simiilasyon parametreleri ile model varsayimlarinin etkileri ve ilgili
blendlerin gama kiitle ateniiasyon katsayilar1 incelenmistir. Hesaplamalar sonucunda, XCOM
ve GAMOS yo6ntemlerinin sonuglari arasinda yiiksek oranda uyum goézlemlenmistir. GAMOS
simiilasyonunun ateniiasyon katsayisi degerleri, XCOM hesaplamalarindan +%3 oraninda
farklilhik gostermistir. Bu farklar, enerji paketleme ydntemleri, modelleme varsayimlar1 ve
simiilasyon parametrelerindeki farkliliklardan kaynaklandig diisiiniilmektedir. Agirlikca %90
PVC bazli blendlerin GAMOS’ta 662 keV i¢in elde edilen kiitle ateniiasyon katsayisi sonuglari
su sekildedir: %10 PS ile 0.07974 cm?/g, %10 SBR ile 0.07946 cm?/g, %10 PMMA ile 0.07989
cm?lg, %5PS+%5PMMA ile 0.07988 cm?/g. Elde edilen bulgular, XCOM ve GAMOS
yontemleriyle elde edilen sonucglarin tutarli oldugunu, PVC bazli polimer blendlerinin
radyasyon etkilesimlerinin  degerlendirilmesinde  yontemlerin ~ uyumlu  oldugunu

gostermektedir.
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GAMOS, XCOM

ACADEMY GLOBAL PUBLISHING HOUSE - NEW YORK 292



mailto:umutcan.sahin@ieu.edu.tr
mailto:buket.canbaz.ozturk@ege.edu.tr

