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Natural radiation: threat or not?
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Radioactivity is ability of some isotopes to spontaneously decay and it is accompanied by ionizing radiation. The intensity of this radiation differs depending on geological bedrock and at higher values can have negative impact on the human health. We can predict higher negative impact of radiation at places with a high density of population such as the Brno agglomeration and its surroundings. In this area there is a relatively complicated geological structure and also there are some significantly different types of rocks which we can encounter also in a territory of Brno. Rock types and a negative impact on human can be valorised. It is also possible not only to chart quantity of radiation of different types of rocks from results of a measurement but also to determine a magnitude of the risk of damaging human organism.

Radioactivity and types of radiation


Radioactivity is always accompanied by ionizing radiation. There are only about 266 stable out of 2000 known nucleotides so most of them are radioactive. We distinguish three types of radiation – alpha, beta and gamma. The alpha radiation is formed by atoms of helium flying about ten times slower than light and we can shade it by an ordinary paper. The beta radiation is greatly more acute than alpha. We are talking about one hundred times stronger radiation than in the first case. On the other hand it has smaller ionizing effect. It is consisting of a stream of electrons and positrons which can fly almost as fast as light (about 99% of speed of light). Radiation can go through materials with low density and we need a sheet about 1 mm thick to shade it. And now about the strongest and most destructive one – the gamma radiation. How is it developed? The nucleus formed by radioactive decay is often in an excited estate. This excess of energy is then solved by emision of one or more photons. This radiation is extremelly strong and we need a big mass of material with high density to shade it.

Influence of radiation on living organisms


The ionizing radiation has some effect to all kinds of living organisms. The gravity of this effect and a dose of radiation which can turn it on depends on a type of the organism. The dose represents the overall energy which is transferred to the tissue or the organism by this ionizing radiation. In terms of a negative influence we discern stochastic and non-stochastic effects of the radiation. The stochastic is the one which occur after irradiation of a small number of cells (can be only one cell) and it can start long time after the irradiation itself. Non-stochastic effects appear after irradiation of the entire body or a tissue and the effect starts immediately after the irradiation. Now something about positive influence. We use the fact that cells with the most active metabolism interact with the ionizing radiation the strongest way. This information is exceedingly important in cancer treatment. The source of radiation can be either inside of the patient's body or outside of it. This technique represents one of the very most important methods of dealing with cancer.

Measuring the radiation


It is important to realise that we can not perceive the ionizing radiation with our senses. We can only get the information about it or its quantity indirectly based on processes that it gives rise to. We can convert consequences of these processes electronically to different observable signals. Parts of this device are usually a detector same as registrating and reading units.

Geological structure of Brno surroundings


To be able to determine if ionizing radiation has some negative impact on people living in Brno (or any city that we are interested in) we need to know the geological sctructure of it. Also the information which components of that structure can cause stronger negative effect to people living in those areas is necessary. In case of Brno there are three main types of rocks. The first of them are granodiorities of the Brno massif. Main rocks in this massif are  plagioclase, quartz and potassium feldspars. Next to this mix there is next type of rock – devonian basal clastics. These clastics are mostly made of perfectly rounded quartz cobblestones or smaller cobblestones of grey graphitic quarzites. They are continental or lagoon sediments formed during the warm climate typical by alternating of humid and arid periods. Last on the list are  limestones of the Moravian Carst. These rocks have slightly different structure, composition and genesis. We distinguish different types such as vilémovické, lažánské, křtinské and hádsko-říčské. The prevailing mineral is calcite and in some types of limestones we can find higher amount of clastic particles, mainly small grains of quartz or clay minerals.

The principal of a gamma-ray spectrometry


If we want to measure the quantity of gamma radiation we need to know the geological sctructure of that specific area. Then we can plan the route and go to the terrain with mobile gama-ray spectrometer (for example the PGIS-2-128). This device is able to measure amount and spectrum of the gamma radiation every second and to decide about percentage of elements that are responsible for most of the natural radiation – uranium, thorium and potassium. This machine has also built-in GPS so it is able not only to measure the radiation and amount of elements in geological bedrock but also to register the trajectory of your movement and display it on the map with the results – all with a color range. And how does this machine do it? It comes from fact that every element has different spectrum of the gamma radiation. So the detector in the device measures spectrum of gained radiation and then based on the data it is able to decide which elements are responsible for the radiation and also what is their percentage in the measured rock.
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