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ABSTRACT 

 
To reassess the calculations of the effective dose equivalent to obtain data of dosimetry and the accomplishment 

of the analysis comparing the data of several techniques that record doses of radiation originating from the 

cosmogenic and terrestrial contributions that make up the so-called background radiation. the basic information 

to be obtained is the contribution of the difference between the terrestrial dose equivalents, even the lowest 

concentration of primordial radionuclides, and that of the dose equivalent, deduced from TLD readings. 
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INTRODUCTION 
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The Regional Center of Nuclear Sciences develops the activity related to the Environmental 

Radiological Monitoring Program (PMRA) of the radioactive waste deposits in Abadia de 

Goiás. These deposits consist of a final deposit and another deposit called "large container". 

PMRA is developed by collecting and analyzing through gamma-spectrometry natural 

samples of sediments, surface water and wells and vegetation, besides the monitoring of 

radiation in the air by reading of Luminescent Dosimeters (TLD's), encapsulated in PVC 

packages And distributed in the CRCN-CO. 

Thermoluminescence is thermally activated phosphorescence; It is the most spectacular and 

widely known of a number of different ionizing radiation induced thermally activated 

phenomena. A useful phenomenological model of the thermoluminescence mechanism is 

provided in terms of the band model for solids. The storage traps and recombination centers, 

each type characterized with an activation energy (trap depth) that depends on the solid 

crystalline and the nature of the trap, are located in the energy gap between the valence band 

and the conduction band. The states just below the conduction band represent electron traps, 

the states just above the valence band are hole traps. The trapping levels are empty before 

irradiation (i.e. the hole traps contain electrons and the electron traps do not). 

The PMRA program  its main objectives are: 

• Keep a continuous record of the effects of the facility on levels of environmental 

radioactivity. 

• Evaluate the actual or potential radiation dose for critical groups and populations in the 

vicinity of the Repository. 

• Detect any faults and implement corrective measures. 

• Identify changes related to radionuclide transfer mechanisms and pathways, as a result of 

changes in local conditions caused by human activity, natural phenomena, etc., allowing the 

Program to be re-evaluated in the light of experience and in response to any change of 

condition . 

• Provide information to the general public 

 

For the improvement of PMRA, a set of laboratories was installed in the CRCN-CO for 

calibration and reading of TLD's dosimeters. For the use of such laboratory instrumentation, 
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it is necessary to develop and re-evaluate dosimetry and instruments for direct measurement 

of the external dose, in addition to the dose estimates of cosmic radiation in said latitude of 

CRCN-CO. 

 

MATERIALS AND METHODS 

 

The Luminescent Dosimeters (TLD) are one meter from the soil, each containing four Magnesium and 

Titanium doped Lithium Fluoride (LiF: Mg, Ti) crystals. These are set at various locations within the CRCN-

CO facilities at different geographically separated locations for distances ranging from 100m to 1900m. The 

readings of the TLDs were extracted from the CRCN-CO's PMRA database. The figure 1 shows the  

Within the 1m diameter, around the TLD supports, soil samples were collected at a depth of 20 cm. These 

samples were taken to the greenhouse, Fanem brand and model 320-SE, for drying, for about 24hrs, at a 

temperature of 65ºC. They were placed in 1L polyethylene bottles and taken to a Canberra brand 

spectrometer, with a superaxial Germanax coaxial detector, model GX2518, with relative efficiency of 25%, 

preamp model 2002 CSL and software Genie - 2000, for Approximately 15hrs. Several primordial 

radionuclides were identified and quantified, in addition to Césio-137, which was disregarded as a product of 

the fallout in the southern hemisphere and a specific object of study in PMRA . 

Figure 1 - The geographical references of points 
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RESULTS AND DISCUSSION 

The graph shows (Figure 2) the evolution of the temporal and spatial mean values of the dose 

equivalent, recorded by the TLDs from 1997 to 2009, being shown in a straight line (green 

underscore), whose value is 49.56 +/- 5.96 nSv / h with A spatial and temporal variance given by 

5.93 and 29.62, respectively. 

The contribution of the effective dose equivalent, due to terrestrial radiation, was provided from the 

measured concentration of radionuclides in the soil via gamma spectrometry. The calculation was 

performed using the dose coefficients for soil exposure, containing radionuclides, from an "infinite 

depth" model. 

Figure 2 -Dose Equivalent Rate 

 

 

 

 

 

 

 

 

The contribution of the effective dose equivalent, due to terrestrial radiation, was provided from the 

measured concentration of radionuclides in the soil via gamma spectrometry. The calculation was 

carried out using the dose coefficients for soil exposure, containing radionuclides, from an "infinite 

depth" model [1]. In the graph above we also identify a bar (change in bold) whose value, 

calculated via average terrestrialdoseequivalentrates,is22.98+/-0.46nSv/h. 

The estimate for cosine effective dose equivalent (change in blue) was obtained using dose data for 

the longitude around 16 degrees at sea level, and inserting in the Bouville et al formula [2] for the 

altitude adjustment of 0.888 M above sea level and thus obtained the estimated value of 26.30 nSv / 

h. 



 Carneiro, et. Al.  ● IJC Radio 2017 ● 2017 5 

 

 

CONCLUSION 

The dose limit of 1mSv / year (114 nSv / h) is well above the background, whose mean rate is 49.56 nSv / h, 

and thus, despite the spatial and temporal origin deviations of the TLDs, collective behavior can be 

represented by A number that is an absolute mean. This average will be a better approximation of the 

dosimetric reality, the greater the number of TLDs distributed. The work shows the need already 

mentioned in other studies on the theme [3] of the need to prepare and implement a system of data 

collection of background radiation in the pre-operational period scale for the determination of the dose 

equivalent Effective. In addition, it is necessary to introduce auditing and the participation of 

intercomparison programs specific to TLDs, both nationally and internationally [4] for thermoluminescent 

dosimetry The conclusion should bring the main points of the article, reflecting the problem 

statements and the objectives.  The conclusion can also summarize the implications of your findings 

and suggest further researches whenever applicable.  
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