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ABSTRACT

Milk contains considerable amounts of constituehts. healthy nation, we need quality of food & millut some
antisocial elements have been adding some adulelde water, urea, lactose powder etc. in milkngée. The
linear and mass attenuation coefficient plays apdntant role in agricultural dairy, food technology science &
technology, medicines and forensics etc. In thesqare work, we measured the linear and mass attemuat
coefficient of adulterate milk sample with ureausing gamma source Nfat energy 840 keV. The experimental
values are in good arrangement and validate theogitson law.

Keywords: Attenuation coefficient, gamma ray, energy sougsenma ray spectrometer Nal [TI] detector.

INTRODUCTION

The knowledge of interaction of gamma radiationthvthe materials of common and industrial use, ab as of
biological and commercial importance has becomeomaijea of interest in the field of radiation scenFor a
scientific study of interaction of radiation withatter a proper characterization and assessmergnatqation and
diffusion of gamma rays in the external mediumdseassary. The mass attenuation coefficient usdalhends upon
the energy of radiations and nature of the mateFal characterization the penetration and diffasid gamma
radiation in any medium, the roll of attenuatiorffizient is very important.

An extensive data on mass attenuation coefficiehtgmma rays in compound and mixtures of dosimétterest
have been studied by [1] in the energy range aé\vitk 20 Mev. An updated version of attenuationfficents for
elements having atomic number from 1-92 and forad8itional substances have been compiled by [2]athdr
scientists [3-7]. The reports on attenuation cogdfits measured by researchers reported [8-18} different
energies for various samples in solid as well gsidi.

In view of the importance of the study of gammamiation properties of materials and its varioysiegtions in
science, technology, agriculture and human healtk have embarked on a study of the absorptionepties of
cow milk sample contains mixture of microelements.

The absorption coefficient of milk is dependentitsncontent and gamma - ray energy. This work dlessra study
of content dependence on measurements of attenwtgamma - radiation at gamma-ray energy of s@kple.
The absorption of gamma rays expressed as:

I= 1, exp (MX) 1)
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Where }, is the number of particles of radiation countedrdya certain time duration without any absorlés, the
number counted during the same time with a thicknesf absorber between the source of radiation aed th
detector, andnis the linear absorption coefficient. This eqoatmay be cast into the linear form,

log I = log |,- mx
i.,e. mx=1log (I 1)
m= (1/x) log (b/) (2)

The mass absorption coefficient of mitk, defined as,
My = ®3)

Where,m, is the mass absorption coefficient andis the density of milk sample. The unit afis cm® and that of
; 2
m, iscmg.

MATERIALS AND METHODS
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Figure - 1: The Experimental Set up

The experimental arrangement is as shown in fighirdlal (TI) crystal was used as detector in confiomc with
counter circuits and multichannel analyzer. Thadts made up of acrylic sheet the whole systentosad in a
lead castle. Various gamma ray sources are usetltty the photon attenuation coefficient of milkngdes as
shown in the table 1. In the present research wwek,are studied the gamma attenuation coefficientnfilk
samples by using the gamma ray sourcéh840 keV.

Table 1: Details of radioactive source M

Source | Energy keV | Normal activity wCi | Half life
Mn® 840 2 314 Days

Calibration of gamma ray spectrometer:

Gamma rays is passed using¥and C8° reaching the detector and energy is calibratee. sprectrum is obtained
for 1000 sec using MCA which gives graph of Charmrmainber V/s number counts. We select the peak wikich
smoothened for avoiding the random nature and olt& peak gross area which is shown in Figurene2Fagure-

3 shows spectra of source Mmaving the energy 840 keV.
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Figure 2: Calibration Spectra
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Figure 2: Gamma ray spectra for Mrt*

Method and observation:

A cylindrical glass container for milk sample ofémal diameter 2.9 cm placed in between detectdrsaurce as
shown in Figure-1. The path length of milk sample dJamma ray transmission is x = 10 cm with sudatdrrow
beam arrangement. The sample (cylinder) is keptstand between source and detector .The assevablplaced
in lead castle. The distance between sourc&dfli840 keV and detector Nal (TI) is 18.3 cm. Thansmitted and
scattered gamma rays were detected using USB-MG@rgalith external Nal (TI) detector. First, theingler was
kept empty keeping acquisition time 1000 sec ardirgs were taken for gamma rays of a particularggnand
noted as lo. Thereafter, the path length(x) of redknple varies by length 1 cm up to 10 cm andimgadaken as |I.
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Same procedure used for each samples with contiensdy adding urea in the milk and prepared 86, 2%,
3%, 4% up to 10%.

RESULTS AND DISCUSSION

Experimental values of number of particles of radimwithout absorber { per number of particles of radiation
counted with absorber (1) were linearly increaseth wcreasing path length in cm. The slope of gh&#phs shows
linear straight line. The experimental values #ted by least square fit method. Their slope giimsar attenuation
coefficients. The mass attenuation coefficient afcalated by plotting the graph of concentratiomsus linear
attenuation coefficients same for density. The licad results are shown in below figures.

Fig. 3 &4: Linear attenuation coefficient V/s. conentration and mass attenuation coefficient V/s. carentration at an energy 840 keV
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Figure - 3: Linear attenuation coefficient V/s Figure - 4: Mass attenuation coeffient V/s
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Fig. 5 & 6: Linear and mass attenuation coefficien¥/s. concentration and mass attenuation coeffici¢iv/s. concentration at an energy

840 keV
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Fig. 7 & 8: Linear attenuation coefficient V/s. demsity and mass attenuation coefficient V/s. densitgt an energy 840 keV using gamma
source Mr**

Figure - 7: Linear attenuation coefficient V/s Figure - 8: Mass attenuation coeffient V/s
density of urea in milk density of urea in milk

Fig. 9 & 10: Linear attenuation coefficient V/s. dasity and mass attenuation coefficient V/s. densitgt an energy 840 keV
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CONCLUSION

We studied the linear and mass attenuation coefficof buffalo milk sample with different concerioas by
adding urea in the milk at the gamma ray energyk@A0of gamma source Mhat different path length. The result
shows that as concentration of milk sample increalseear and mass attenuation coefficient decseasiso the
density of milk sample increases, linear and m#ssiaation coefficient decreases. This is one efttbst methods
to investigation of adulteration in milk samples.
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