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Abstract 

 
In 2005-2007 Finland renewed its country-wide monitoring network of 

260 stations. As a result of the process, the ambient dose rate is measured 
with Geiger counters and transferred in real time to the headquarters of the 
Radiation and Nuclear Safety Authority (STUK) and to regional Emergency 
Response Centres. When the renewal was initiated, the use of NaI 
spectrometers was considered. These, however, do not have energy 
resolution good enough for resolving I-131 (364 keV) from natural radiation 
(Pb-214 at 352 keV). It was envisaged that in future better detectors will 
emerge and therefore, the station infrastructure must support spectrometric 
measurements.  

Nowadays detectors based LaBr3

LaBr

 are on the markets. The devices are 
compatible with standard nuclear electronics and they can be easily 
connected to a data acquisition system, such as a Linux-based computer at 
the monitoring stations of STUK.  

3 detector has excellent properties for environmental monitoring. The 
detector is large enough (sensitivity) and it has good energy resolution (2.5 - 
3 %) as compared with NaI (6 - 7 %). There are two major technical 
drawbacks which may prevent the usage of LaBr3

The detector background can be measured accurately in a lead castle. 
Then, after live-time correction, this spectrum can be subtracted from the 
monitoring spectra without disturbing statistics essentially. However, 
absolute stability of the energy calibration is required. This was solved by 
fitting the La-138 contamination multiplet at 1436-1468 keV (gamma + X 
rays) using a novel algorithm which treats peaks as a family, not as 
individuals. The analysis provides peak shift in channel units. The software 
then adjusts the gain of the amplifier and moves the peak to its original 
position. 

 detector for monitoring 
purposes. Firstly, the material contains impurities of La-138 and Ac-227 
which give a nasty background. Secondly, the light output of the material 
varies as a function of temperature deteriorating the quality of the spectrum 
(broadening of peaks). 

The prototype system controlled by software is stable, provides 
environmental spectra of excellent quality and is fully automated. The 
spectra are sent by a secure government communication link to a central 
database for analysis by an automated pipeline. The study shows that the 
new technology is mature to be adopted in environmental monitoring.  
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A LaBr3
 

 spectrum measured on the roof of STUK headquarters in Nov 2007.  

 

 
 
Automated analysis of La-138 contamination for energy stabilization. 
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