
Accepted Manuscript

Measurement of exposure buildup factors: The influence of scattered
photons on gamma-ray attenuation coefficients

Kulwinder Singh Mann

PII: S0168-9002(17)30947-6
DOI: https://doi.org/10.1016/j.nima.2017.08.047
Reference: NIMA 60066

To appear in: Nuclear Inst. and Methods in Physics Research, A

Received date : 8 May 2017
Revised date : 20 August 2017
Accepted date : 28 August 2017

Please cite this article as: K.S. Mann, Measurement of exposure buildup factors: The influence of
scattered photons on gamma-ray attenuation coefficients, Nuclear Inst. and Methods in Physics
Research, A (2017), https://doi.org/10.1016/j.nima.2017.08.047

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.nima.2017.08.047


1 
 

Measurement of Exposure Buildup Factors: The Influence of Scattered 

Photons on Gamma-Ray Attenuation Coefficients 

 

Kulwinder Singh Mann 

 

Department of Physics, D.A.V. College, Bathinda-151001, Punjab, India 1 

 2 

Abstract  3 

Scattered photon s influence on measured values of attenuation coefficients ( m, cm2g-1) for 4 

six low-Z (effective atomic number) building materials, at three photon energies has been 5 

estimated. Narrow-beam transmission geometry has been used for the measurements. 6 

Samples of commonly used engineering materials (Cements, Clay, Lime-Stone, Plaster of 7 

Paris) have been selected for the present study. Standard radioactive sources Cs137 and Co60 8 

-ray energies 661.66, 1173.24 and 1332.50 keV. The optical 9 

thickness (OT) of 0.5 mfp (mean free path) has been found the optimum optical thickness 10 

(OOT) for m-measurement in the selected energy range (661.66-1332.50 keV). The aim of 11 

this investigation is to provide neglected information regarding subsistence of scattered 12 

photons in narrow beam geometry measurements for low-Z materials. The measurements 13 

have been performed for a wide range of sample-thickness (2-26 cm) such that their OT 14 

varies between 0.2-3.5 mfp in selected energy range. A computer program (GRIC2-toolkit) 15 

has been used for various theoretical computations required in this investigation. It has been 16 

concluded that in selected energy-range, good accuracy in m-measurement of low-Z 17 

 0.5 mfp. The exposure 18 

buildup factors have been measured with the help of mathematical-model developed in this 19 

investigation.  20 
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