Trade Science Ine.

ISSN : 0974 - 7451 Volume 8 | ssue 2

Snviconmental Science

A Tndéian Journal

—=  Qurrent Research Peaper

ESAIJ, 8(2), 2013[79-82]

| ntensity variation of gamma radiation on ground level interfacein

Sao José dos Campos, SP, Brazil

Iniacio Malmonge Martin!?, Marcelo Pégo Gomes>*
Department of M echanical Engineering, Univer sity of Taubate (UNITAU), RuaDanid Danelli,

s/n - 12060-440, Taubate-SP, (BRAZIL)

2Physics Department of the Technological I nstitute of Aeronautics (I TA), RuaM arechal Eduar do Gomes, 50, Viladas

Acacias, 12228-900, Sao José dos Campos-SP, (BRAZIL)

3Division of Atmospheric Sciencesof thel nstitute of Aeronauticsand Space (I AE), Rua M ar echal Eduar do Gomes, 50,

ViladasAcacias, 12228-904, Sio José dos Campos-SP, (BRAZIL)
E-mail: gomesmpfis@yahoo.com.br; martin@ita.br

ABSTRACT

In the period June 22 to September 24, 2012 Sao José dos Campos region
experienced dry climate with low relative humidity. The net rain intensity
measured inthis period was 60 mm and the rel ative humidity range between
30% to 40% on most days. The intensity of gamma radiation from 0.03 to
10.0 MeV, inthe measurement period presentsadaily fluctuation well clearly,
and some small increases when there is rainfall. These measures were
realized at ITA’s campus with a scintillator of Nal (T1), photomultiplier and
associated electronicslaptop to aDell 630 PC. A dataacquisition interface
purchased from (Aware Eletronics, USA) providesafilewith measurements
versus time, in the range from minute to minute recorded in txt. It was
observed that the variation of gamma radiation in the interface soil/air at
the region is originating from the local radon gas dynamics and of the
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presence of wind shear near the ground level.
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INTRODUCTION

Itiscommon knowledgethat weliveinanenviron-
ment which comprisesionizing radiation (X-rays, gamma
rays). Theseradiationsg¥, in normal situations, are pro-
duced by natural phenomenasuch ascosmicraysfrom
different sourcesand the decay of radioactive d ements
present inthe planet’s atmosphere and crust. Ionizing
radiation can a so be produced by human activitiessuch
asthoserelated to nuclear power generation and usein

medicine. Althoughionizing radiationsare part of our
daily lives, few students or researchers have the op-
portunity to perform measurements and observations
of the background radiation. To overcome this defi-
ciency ineducation we started apilot project compris-
ing measuresand observations of environmental radia:
tion background with students of the Technologicd In-
stitute of Aeronautics (ITA, SP) and the University of
Taubate (UNITAU, SP) using compact and portable
metersto observegammaradiation.
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Thegeologicd radiation sourceislargely theresult
of thedecay of radioactiveisotopesof potassium (“K),
uranium (8U) and thorium (2?Th)!2. In radioactive
decay, nuclel may emit dpharadiation, beta, gammaor
X-rays, inaddition, besides, areformedthenatural ra-
dioactiveisotopesbe onging to each seriesdecay afore-
mentioned. TheZ*U hasahdf-lifeof 723 millionyears
whereasthe??U hasahalf- lifeof 4,5billion year. For
thisreason thereisamuch smaller anount of 2°U com-
pared to 28U,

Radon gas (?2Rn) isthe other important source of
ionizing radiationoninterfacesoil/air whichlikewiseis
formed by uranium and thorium decay. Inturn, thera-
dioactive decay of radon produces #®Po, #“Pb and
214Bj, Theseisotopesmay bemeasured intheair*™. A
relevant fact related to radon isthat during therainfall
itssoil concentration may rise dueto thetransport of
that gasthrough raindrops. The secondary cosmicra-
diation produced onlower amospherehasalittlevaria-
tionwithtime; however, it variesaccordingly tolatitude
and atitude onthe earth’s surface!®. Secondary cos-
mic radiation produces “extensive showers” of ener-
getic particlesand photonswhich arrivesto earth’s sur-
facd9. Artificid ionizing radiationsarethose man-made
inseverd kindsof activitiessuchasmedicine, research,
and industry. Neverthel ess, theseradiationssourceare
confined and over control. In Brazil havenot yet been
made the measures on theterritory, of radiation from
s0il, produced by atmosphericradon, cosmicoriginand
atificia. Butin other countriesthesevaluesareknown,
for examplein Portugal 56% of ground level radiation
isproduced by atmospheric radon, 8% produced by
soil, 8%iscosmicorigin, 17%isartificidly produced,
and 11% by other sources.

MATERIALSAND METHODS

Gammaradiation measurementswasrealized with
acrysta scintillator of Nal (T1) mountedinanduminum
cell and connected to aphotomultiplier tube (Aware
Electronics, USA). Thisdetector was coupledtoaPC
for storing the dataseries. Thescintillator, coupled to
the photomultiplier and ated dectronics, waspre-
vioudly calibrated with standard radioactive sourcesin
alaboratory.
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Figurel: Portable system for measurementsused at this
work

RESULTSAND DISCUSSIONS

Measurements of gammaradiationwere performed
at the Physics Department of the I TA in Sao José dos
Campos, SP, from 22 June 2012 to 24 September 2012
at fixed counting intervals of 1 minute continuously
throughout the period. In Figure 2 showstheradiation
collected by the detector per minute versus time of
measurement. Note that the measurements of X-ray
and gamma-ray photons occur omnidirectional, irre-
spectiveof direction. During thisperiod theatmosphere
near the Earth’s surface was extremely dry with low
humidity inthe afternoons, and around 30% in most
parts of thedaysandyzed. Therainswereal weak and
of low intensity (mm) distributed among 10/07 andin
07/17, asshownin Figure2, atotal of 54 mm{*, From
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Figure2: M easur ementsof gammar adiation and precipita-
tion™ in Sao José dos Campos the period
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the day 07/17 until day 09/21, the local atmosphere
wasvery dry. On09/22 thefirst rain arrived with very
low intensity, near 6 mm. Even with low intensity of
precipitationinthose daysit was noted acorrelation
withtheintensity of gammaradiation observed.

Figure 3 showsthe variation between the above-
mentioned measure of rel ative humidity experiencedin
theregion. For each day the average value was deter-
mined in that moisture. The dataused to calculatethe
averageva ueof relativehumidity wereobtained through
adatalogger system™.,
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Figure 3 : Relative humidity % average per each day!*Z

Inevery period measurestheradiationvarieswith
acycle of 24 hours perfectly shown in the graph of
Figure4 (power spectraFFT). Thiscycleisquiteevi-
dent in measurementswith dry weather interference
whererainisamost null. Theradiationinthis period
without rain alwaysincreases between dawn until the
sun 11-12 hourslocd, thisisdueto greeter presence of

240 4
220 4
200
180 4
160 -
140 -
120 4
100 +
80
60
40
20
. e -
I s L o L] e L * ] et
0 1 2 3 4 5 6 7 8 2 10
frequency (1/day)
Figure4: Thepower spectra (FFT) obtained for theperiod
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radon gas (??Rn) which decays after 3.8 daysin#4Pb
and 2“Bi, emitting gamma photons belonging to the
energy range of thescintillator measuring. At thetimeof
rain radon gas a so increases dueto the phenomenon
of washing thelower atmospherewheretheradon gas
isdiluted in suspended water droplets.

CONCLUSION

The measurements of gammaradiation from 0.03
to 10.0 MeV were performed continuously from 06/
221009/24, 2012, per each minute on the campus of
the Physics Department of the ITA in Sao José dos
Campos, SP, Brazil in ground level interface. Atmo-
spheric pressure, relative humidity and temperature
were a so measured at the sametimeand location with
thesametimeinterva of minutes. Theanaysisof these
measurements clearly shows how the radon gas pro-
vokesinfluence of thedry period, causing awell-de-
fined cycleof 1 day. Theaveragereative humidity dur-
ingal daysclearly showsits declinefrom themonth of
Juneto September 2012 where occurred thefirst small
ranfall of thisperiod.
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