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ABSTRACT

The linear attenuation coefficient (1), mass attgimn coefficient (i) were calculated for Zn element. The values
of gamma ray mass attenuation coefficient wereinbthusing a Nal (Tl) detector using scientillaticounter with
radioactive gamma ray sources having energy 0.83610.662,1.17,1.28 and 1.33 keV. The experimgntall
obtained values of pu anguthus obtained are found to be in good agreemetit thie theory. Mass attenuation
coefficient and linear attenuation coefficient afhngma rays photons of energy for 360- 1330 KeVrino kave been
determined experimentally through photon —transimissneasurement performed under narrow collimatednb
counting geometry with scintillation spectrometsraaphoton detector. The Mass attenuation coeffi@ed linear
attenuation coefficient values reported in this kvare found to be in good agreement with the vateaputed
theoretically. Mass attenuation coefficient and linear attenuatwoefficient represent a subject of considerable
interest and importance, since it is required idvewy various problems in a radiation physic anddiaion
dosimetry and of interest for industrial, biologicagriculture and medial studies.
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INTRODUCTION

Gamma-ray interaction process with matter have lised for determining mass attenuation and phdisoration
coefficient for various materials [1] the absorptiof gamma rays in solid and crystalline materias bbeen the
subject of numerous investigation [2]. Measuremehtmass attenuation coefficient and energy absmmpti
coefficient for gamma rays using different expenitad technique [3] extended these techniques tortakerials in
the liquid form.

To study the effect of multi energetic gamma ragdration on absorption coefficients of increasatgmic number
metallic thin foils. Experimental technique useawd for measuring the linear and mass attenuatesfficient of

metallic thin foils as a function of increasing gam ray energies and increasing atomic number d¢f.fdihe

gamma rays absorption coefficient smoothly decreagleen the atomic number of sample increases fadfi
gamma ray energy. the present experimental resliitbes compared with the theoretical result in them of

electromagnetic waves or energy emitted from ac@is generally referred to as radiation comes froamy

sources such as nuclear fuel and medical procedures
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photon attenuation coefficients is an importantapaeter for characterizing the penetration and a#gon
properties of x-ray and gamma rays in materialcutate data on photon attenuaticoefficients are required in a
verity of applications in nuclear science, techggl@and medicine [1]. Mass attenuation coefficieatsl linear
attenuation coefficients are two quantities wideked in the study of interaction of x-rays with teat The
photoelectric effect, Compton scattering and peddpction processes are the predominant interactietween the
photons and atoms apart from other types over a védge of energies by irradiating the materiahwgiamma rays
ionization of the material takes place and storedrgy of the material increases [2]. Accurate veloé photo
electric cross section from photon radiation inesal’materials are needed in solving various prable radiation
physics and radiation dosimetry It is importanhtde that much of the data is related with theoattivork and only
few experimental results are available for comparidbis necessary to ensure that the theoreticalgdisated
values do indeedgree with experimentaksults [3]. Extensive studies have been carrigdauhe determination
gamma ray attenuation coefficients for various @ets and photon energy [4-5, 7-10].

I nteraction of radiation with matter:

Nuclear radiationsof B, y-rays) have been used for a long time and sericuglents leading to confirmed and
suspected deaths of persons arising from direct indidect effects of radiations have occurred. iffedent
applications of radiations it is observed that, reegposure is harmful and under-exposure is inéffec Gamma
rays and ultraviolet radiations, for instance, prcel electrons through the well-known mechanismhaft@electric,
Compton and pair production.

The gamma rays are highly penetrating and canftiverereach easily in to the internal organs oftibdy. Therapy
of deep-sited tumors is, therefore amenable to gamays. Gamma rays have different penetration depth
different materials. Lead is the most efficient@bgr of gamma rays. Gamma ray shielding is usukicribed in
terms of a parameter known as the half value [@y&fL) of the absorber. HVL is the absorber thicknebat
reduces the original gamma ray intensgytd half, the transmitted intensity. of the gamma ray beam from a
material containing (n), HVL is given by [2].

Theory: The mass absorption coefficient is used alterebtiwith linear attenuation coefficient in calcudat it is
defined as,

I'=lop —ut
I'=1lop —p/p (pt) ---- 1)
1 I
[ e
as = | 2)
1 I
and wp=— In TO ----- 3)

Where | and d are intensities of gamma radiation of energy BEdferred through the container respectively with
and without absorbeof thickness t then the lineap)(and massy({p) attenuation coefficient are given from the
above experimental law.

MATERIALSAND METHODS

For the present study a good resolution Nal (THed®r is used for measurements. The present exeetal
arrangement can be identified as being of narroambattenuation geometry which avoids the scattaretlthe
secondary radiations reaching from the detectoe gamma ray spectrometer will be calibrated usitagdard
multi energy gamma sources. All the samples of elgal solids are thin uniform circular shaped @fndéter 3cm
for each irradiated samples material and for argiy@mma ray energy we measure the number of garhotans
detected when we place the sample to be irradiatdee path of gamma rays, for different atomic bemfoils.
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Table 1: Linear attenuation coefficient p (cm™) and mass attenuation coefficient p/p (cm?gm) of Zn absorber at photon energies 360, 511,

662, 1170, 1280, 1330 KeV.

Sr. No. | Energy KeV| p(cm?) | w/p(gm/icm2) | % deviation
1 360 0.75 0.10 0.43
2 511 0.60 0.08 0.78
3 662 0.54 0.07 0.99
4 1170 0.36 0.05 1.06
5 1280 0.34 0.04 121
6 1330 0.38 0.05 0.85
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Fig.1 Thicknessin gm/cm2 vs.In I/l for zinc at 0.360 MeV.
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Fig.2 Thicknessin gm/cm2vs.In I/l for zincat 0.511 MeV.
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Fig.3 Thicknessin gm/cm2 vs.In I/l for zinc at 0.662 MeV.
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Fig.4Thicknessin gm/cm2 vs.In I ¢/l for zincat 1.170 MeV.
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Fig.5Thicknessin gm/cm2 vs.n |/l for zinc at 1.1280 MeV
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Fig.6Thicknessin gm/cm2 vs.In I/l for zincat 1.330 MeV.
RESULTSAND DISCUSSION

Mass attenuation coefficient of elemental solids)(Zbsorber for multi gamma ray energies ‘tBha?, Cs~,
Cc®) has been studied.

Various parameters such as linear attenuation iceeff (), mass attenuation coefficient/f), photo-electric
cross-section, total photon interaction cross sadt,) have been obtained for elemental solids.
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The comparison of their measurement with the thaalevalues [6] is done by calculating the peregetdeviation
as,

H (theor)- H (expt)
P P

Percentage deviation = x 100

H (Theor)
P

These are also presented in the Table 1 and theraiatund that the deviation mostly below 2% indiitg these by
excellent agreement of the authors measurements thitory. The linear attenuation coefficient isadbed by
multiplying the mass attenuation coefficient of thlement by its density. Fig. 1 to 6 shows plotirofly/l v/s
thickness (t) for Zn at 360, 511, 662, 1170, 1280 d.330 keV using this graphs, slope can be cledland this
slope is nothing but theufp) mass attenuation coefficient of element at tlaatiqular energy.

APPLICATIONS
The measured mass and linear attenuation coefficiehzinc are useful in medical field. The dataugeful in
radiation dosimetry and other fields.

CONCLUSION

The theoretical values of mass attenuation coefiicfor element are available from [6] and the auo measured
values with theory confirms the theoretical consatiens of the contributions of various processhsas photo
electric effect, Compton scattering and the paddpction. The measured mass and linear attenuatiefficient of
elements are useful for dosimetry and radiatioeldhig purpose.
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