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Experimental determination of gamma ray attenuation coefficients
for tissue-Equivalents materials
Abdulwahid Ahmed Anaz'" , Mohsin Hassan Ali?
12 Department of Physics, College of Education for Pure Sciences, Tikrit University, Tikrit, Iraq.
Email: AWAueps82(@st.tu.edu.iq

Abstract :

The gamma-ray attenuation coefficients of samples prepared from potassium chloride (KCI)-doped ep-
oxy resin at room temperature (25°C) were determined using the open-mold method. The open-mold was
a circular mold with a radius of 2.9 cm, a height of 0.5 cm, and a constant volume of 13.2 cm?. The effect
of adding potassium chloride (KCl) at different weight fractions (wt% 0, 2, 4, 6, 8, 10, 12, and 14%) on the
gamma-ray attenuation coefficients was investigated. Additionally, a thallium-doped sodium iodide (Nal(-
TI)) detector system with a crystal size of (1.5 x 1.5) was used to analyze the gamma-ray spectra emitted
from point radioactive sources: americium->*! Am (60 KeV, 74 KBq) and cesium-'*’Cs (74 KBq). (662) KeV
with a radioactive decay of (400) KBq and radium (**°Ra) at energies of (186, 242, 295, 352, 609) KeV with
a radioactive decay of (74) KBq. The distance between the radioactive source and the detector was (15) cm,
and the sample to be analyzed was placed between them. The spectral collection time was fixed at (900) sec
for all obtained spectra. The intensity of gamma-ray photons was used to determine the net area of photo-
peaks in the resulting gamma-ray spectrum, and from this, the linear and mass attenuation coefficients and
the free path rate were determined. The best result obtained for representing equivalent tissues was for the
sample with a potassium chloride (KCI) reinforcement percentage of (10%), as the difference was less than
(7%) compared to the data of the International Committee of Units. Radiometric measurements (ICRU-44)
confirm the extent to which these materials can be used as equivalent tissues for use in radiological and bi-
ological fields.

Keywords: attenuation coefficients, gamma radiation, equivalent tissues, potassium chloride (KCl).
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