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Abstract: With the use of a Geiger proportional counter with sensor tube of Russian and Chinese origin, a comparison was made in this 
work between measurements of environmental ionizing radiation with these detectors and a sodium iodide scintillator activated with TI 
(Thallium NaI). Through measurements carried out in a room located inside a tower 25 meters high on the ITA (Technological Institute 
of Aeronautics) campus, it was possible to study the efficiency of the three instruments for the environmental measurement of ionizing 
radiations at that location. Between March 7th and June 2nd of 2017, in that region, nine intense and weak rains were observed with 12 
cold fronts coming from southern Brazil. Radiation measurements and the local meteorology involved are analyzed in this work to 
verify possible correlations. 
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1. Introduction 

Anywhere near the earth’s surface, the low energy 

ionizing radiation up to 10.0 MeV is practically all 

coming from the exhalation of radon gas from the 

earth’s crust [1]. Radon gas comes from the decay of 
238U present on earth since its formation. Radioactive 

elements such as uranium, thorium and potassium are 

found in almost all types of rocks, sands, soils and 

water [2]. The radium 226Ra and its decay products are 

responsible for a major fraction of the dose of internal 

emissions received by humans [3]. 226Ra has a 

half-life of 1,600 years, and decays to radon 222Rn, 

which has a half-life of 3.82 days. The decay of 222Rn 

is followed by successive disintegration of short 

half-life alpha, beta and gamma emitters. After decay 

stages, the radioactive chain ends with stable lead 
206Pb. With regard to soils and rocks, the 226Ra is 

present in virtually all soils and rocks in varying 

amounts. Areas with high levels of background 

radiation found in some soils are due to geological 

conditions and geochemical effects and cause 

                                                           
Corresponding author: Inacio Malmonge Martin, Ph.D., 

main research fields: ionization radiation, solar physics and 
earth atmosphere. 

increased terrestrial radiation. Researches in the world, 

and specifically in Brazil, show these conditions [4]. 

The isotope 222Rn, with a half-life of approximately 

3.82 days, has a greater opportunity than the short 

half-life isotopes of escaping the atmosphere. The 

great importance attributed to this isotope in relation 

to human exposure is related to the fact that it has a 

longer half-life [5]. Several studies report variations 

throughout the day of radon concentrations. Maximum 

concentrations are observed in the first hours of the 

day and the lowest values are found late in the 

afternoon, when concentrations are about one third of 

morning values. Over the course of a year, the 222Rn 

levels tend to peak in the fall or winter months and 

have lows in the spring. This variation is consistent 

with atmospheric turbulence patterns, which tend to be 

higher in the spring [6]. However, it is likely that 

variations in concentrations in localities are dependent 

on local meteorological factors (rain, wind, 

temperature, pressure, etc.) which influence the rate of 

exhalation of the soil gases and dispersion in the 

atmosphere. Thus, the exhalation rate of the soil can 

increase during periods when the atmospheric pressure 

decreases. The fraction of radon atoms released by the 

radium in the pores of rocks and soil is called the 
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Fig. 7  Cou
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