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Abstract

Sources of natural radioactivity are the natural radioactive isotopes present on Earth as well

as the cosmic radiation coming from spa€ke radioactiveradioisotopesare producedfrom the
radioactivedecaychainsof 2®U, #°U , ?**Th as well as from the isotope & . The important
elemens responsible for the radiation to humans and the environment is the radon gas Rn and
progenies. Therefore they have an intenesscientific studies. Researches hahewn that natural

radioactivity presents significanfluctuationsduring the day|It has also been observed that radon

progenies*Pba U*5Bi are responsible for the increment of natural radioactivity during rainfalls,

its

compared to the days with no rain. The phenomenon contributes to further increase of radioactiyity

in the atmospheric air. Therefore iedomes dangerous for human healh areas with high
concentrations of natural radionuclides, suchmages oil or gas extraction areas, thermal springs,
lignite-producing areas for electricity and so on.

Radioisotopes have been a major research subject for many yeadsiedadheir ability to
attachto atmospheri@erosols, they are used as tracers to study and undevaramasatmospheric
processes such aainfalls. The present study aimsnabnitoringradon progenies theatmospheric
air, before, during, and after rainfa\entsfor a period of five monthssinggammaspectroscopy.
More specific, an experiment was conductethg the detection system GeoMAREA for Bitu

measurement s, a scintil | tysarat the HHEGMR bsildingr(Hglleficr o jm

Centrefor Marine Researchin the region of Anavyssos ino8th Attica. Hourly datafor the
counting gamma ray rate of the isotopE®ba (*5Bi wereobtained for five monthsAt the same
time, the radioactivity from thorium daughter(***Rn), 2°®Tl, and from the isotope“*’K, were also

studied Meteorological data were also obtained from a weather station placed on the courtyard of the

HCMR buildingwhich may be likely to be related to the above phenomenon.
From the data analysis an increase of the counting gamma ray interfSigboand**Bi was
observed for each rainfall event. On the contrary, thoron“#dlid not show any signifant

change. Thus the radionuclides responsible for the change of the atmospheric radioactivity dur
rainfall are radon%“Rn) progeniesConsequentlya methodology has been developed were the
atmospheric background gamma ray counting rate can be metabreetly when it is not raining
aiming at facilitating data analysi$hrough statistical analysis, efforts were made to correlate the
increase of radioactivity during rains with atmosphdaictorsindicating no direct correlation. On
the other hand, #re was a direct correlation between ¢faanma ray counting rate pain height

and rain intensityFinally, a correlation of the phenomenon with the wind direction was observed
indicating that the phenomenon depends on the geophysical and geomorphotogidsons of the

environment in which the experiment is conducted.
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250,000 yr U-234 4 47 min U-238
2K Pa2s4  SA5xi0yr
Th-230 N Th2ss
80,000 yr 24 day
Ra-226
#1602 yr
URANIUM SERIES Redon daughters Rn-222
RS 3.8 day
138 day Po-210 160 usec :‘n-zu 187min lgu-z_m
5 d}y Bi-210 "\ Bi-214 i)
Pb-206 \ Pb-210 N\ Pb-214
(Stable) 22yr 27 min
19yr Th-228 Th-232 1.4x10%yr
F “ F
Ac-228 6.1 hr
Ra-224 Ra-228
3.6 day 58yr
THORIUM SERIES e [ T T
A _Pu-239 |
0.3 psec Pp-212 Po-216 1255
- 0.15 sec - .
, E”h‘ Bi212 32,500 yr Pa-231 T
Po208 7 N Pb-212 18day Th22t 7~ > Thadl 26he
(Stable) % g 106hr ™ Ac-227 216y
Jmin Ra-223
* 11 day
, Rn-219
ACTINIUM SERIES 4.0 sec
Po-215
2.1 min Bi-211 #0018 sec
Pb-207 N Pb-211 ’ X, BetaDecay
{Etable]"\ TI-207 36 min
: Some decays also release gamma radiation
4.8 min | |
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Normal Probability Plot of Net area counting rate ratio (583keV/2614keV).
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Net Area counting rate (cps) of 609.3keV ( s
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1/11/2017 0:30 15.0 56 6.233333333 NE 1020.8 52772 0.002 2044 0.000 17672 0.0004 11311 0.0003 0.1903 0.0001 05519
1/11/2017 1:30 151 57 6.6 NE 1020.6 52.956 0.002 2.168 0.000 17228 0.0004 11775 0.0003 0.1803 0.0001 0.5575
1/11/2017 2:30 15.0 58 6.8 NNE 1020.6 53.362 0.002 2089 0.000 17283 0.0004 11181 0.0003 0.1889 0.0001 05778
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