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ABSTRACT

The spectrum of low energy gamma rays (0.2 to 3e¥/)Was measured in four points on the region of K&
dos Campos, SP, Brazil. The distance of the foumtpaneasured it was less than 2 km one from anathd in one
location point 2 and 3, localized inone tour, itsnmeasured in ground level and at 25 meter higle. mbnitoring of
spectrum flux shows the strong presence of decagyats of Rn-222, Rn-220 and potassidf ] on the four places. The
integrated counts rates in the same interval ofggnand each place shows influence of geologicehmpaters and the

removal of*%Pband*%Poby fallout were taken also into account.
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INTRODUCTION

The source of gamma radiation from 200 keV to 3&/Mlose to the ground in any region of the easttue to
the presence of cosmic radiation, the electricsdlthrge power in the lower atmosphere and the atibialof radon gas in
the same location [1],[2],[3] and [4].In tropicaticheven equatorial regions radiation are ventedadgn gas that is very
efficient due largest local heat stroke.The lowrgpeadiation &,8, X and gamma rays) in local environment depends of
the presence of radionuclides and radon gas imetffien. The local geological formation, the secopdasmic radiation
and human activities improve these radiations mesanvironment. These radiation with enough en@fgy12 eV) can
ionize an atom. The ionizing radiation called “bgidund” or background radiation in a particularioegis the sum of
these components. The geological origin radiatolarigely the result of the decay of radioactiwedpes potassiuni),
uranium ¢**U) and thorium £2Th). The radioactive decay, the cores can emitalgtiation, beta, gamma or X-rays.
Moreover, they are formed natural radioactive ipe®belonging to each decay series mentioned abitnes>"U has a
half-life of 713 million years while th&®U has a half-life of 4.5 billion years. With thiere is in nature a much smaller
amount of**U comparing t&>%U [5].

The other major source of ionizing radiation in guwdl-air interface is radon ga§4Rn) which is also formed by
the decay of uranium and thorium. In turn, the eadtive decay of radon produc&&Po, “*Pb and?“Bi, and these
isotopes can be observed in the air near the grbyrtie presence of alpha particles, X and gamiys A important
fact related to radon is that during rain, the @ntration close to the ground may increase dueatwsportation of this gas
by rain droplets [6], [7], [8].

The radiation from the cosmic component (primargt aecondary) produced in the lower atmosphere séitike

over time. However, it varies greatly with latitudied height above the Earth’s surface [7]. Thisriogadiation produces
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“extensive air showers’composed of particles andtqts that reach the Earth’s surface. Artificialimng radiations are
those produced by humans in a variety of activisiesh as medicine, dentistry and research in tthesiny. However, the
sources of radiation are, in principle, confined ander control at a specific location [9],[10]14].
MATERIAL AND METHODS

The gamma radiation measurements was made usifigxa33 Nal(TI) crystal scintillator manufactured by
Ludlum Measurements, INC, USA, model 733 [10 ].these measurements it was used high tension of ¥Y&BD to
polarize the photomultiplier. The data acquisiteystem developed by Ludlum gives the countrateuge(shannel or
energy) that coming on the scintillator each secand in these measurements was seethed in 3608dsetmr each
spectrum. A general view of associated electrowitls photomultiplier and crystal imbibed in thinuatinum foil is show
in Figure 1.

Figure 1: View of Crystal Scintillator and Electronics of Multichannel Analyser Model 733.
(Radiation Dectetion for a Safer Word — Health ts)s
The points 2 and 3 it was made respectively onmgfand on 25 meters high inside one room in thettmat can

be seen in Figure 2.

Figure 2: The Point 2 and Point 3 is Localized in &ne Tour on Ground and 25 Meter High.

In the Figure 3 it is shown the point 2 near theugid on the tour wherethe spectrum measurementsnaee

with one hour of duration.This area belonging tmeteorological station where (precipitation, atnf@sjc pressure and
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air humidity) is also monitored.

Figure 3: View of Nai(Tl) Scintillator And PC Durin gspectrum
Measurement on Ground Down to the Tour on Decembes, 2015
In the Figure 4 also it is showed the exactly plas&de the room were the spectrum measured was imgabint
3 localized25 meters high in the tour. In the saomm a set of instrument it is running to measeragerature, Geiger
counts, infrared radiometer and low and fast eledild monitoring. During all interval of time (@ hour) the spectrum
measurement was made with temperature nést e local masonry seems quite the same in tefmmaterials so it is
hope no big differences in counts/energy in the fmints.

Figure 4: View of the Nai(TI) Scintillator And PC Runningthe Spectrum
Inside the Room with 25 Meter High in Tour on Decerher 08, 2015

RESULTS AND DISCUSSIONS

The spectrum for each sitehas been measured dotadgime of one hour per site During this day Braber 08,
2015 the temperature was 225 air humidity near 60% and pressure about 94iban$. The four spectrums per placeis
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shown in details in Figure 5
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Figure 5: The Spectrum Measured in Each Point Show the Picks from Radioactive Elements

The six picks observed with good efficiency durB&D0 seconds in each place are described in thed-fg In
Home the spectrum and all picks presented the biggengity (green curve) followed by the measuredigh Tower
(blue curve).InITA and Lower Towerthe intensity measurements seembequite similakKbéa red). The different
intensities observed in the four points are relatétl local geology produced by materials in magoand also with the
presence of radon gas Rn-222 and Rnd22@is Figure 5 it is identified the elements arekrgy coming from Rn-222 that

IS:
#ph (0,320 MeV)#“Bi (0,609MeV);**Bi (1,10MeV) and*Bi (1,76 MeV).
Coming from Rn-220 that is:
20871 (0,609 MeV and**Tl (2, 62 MeV)

The radionuclidé®K (1, 46 MeV) that coming with very clear pick ifi apectrums do not proceed from Rn-222
or Rn-220 but in geological elements (decay ff3id).

Exactly in the day of spectrum measurements noaia@iregistered in the region and in the fourafteonitoring
of spectrum radiation (see Figure 6a and 6b). Theisemeasurements were taken from each minutegreand level and

also in 30 meter high in up part of the tour.
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Figure 6a: Graph of Precipitation between Decembe®2, 2015 to December 13, 2015 Each Minute
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Figure 6b: Graph of Precipitation during the Day December 08, 2015 Each Minute, Indicating No Rain
CONCLUSIONS

The spectrum of radionuclides that coming from R2-2nd Rn-220 in the energy interval of 0,2 to Bl&V
were measured in the region of Sao José dos Cai@pp8razil. It was observed in this region thersgty dependency of
radionuclides picks (intensity) in four differenpipts with masonry materials and high.The radontgesgreat influence
in the background of low energy gamma rays in #gion. The decay products BfU; ?>U; #2Th:*?Rn#Rn and*’K
with only gamma ray measurements could be idedtifieeach place using this simple and portable tepmeter with 1

hour sampling time.
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