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a model experiment was performed on the short lived hafnium isotopes isolated from a natural
gadolinium target bombarded with the 1 80 ions on the U-400 cyclotron at JINR.

'< * Aerosols Radioactivity Measurements in the Ground Level Air
in the Institute of Nuclear Physics - Krakow

K. Kozak, M. Jasinska, P. Macharski and W. Kwiatek

An air sampling station ASS-500 (located in the Institute of Nuclear Physics) is used for the
constant monitoring of radioactive contamination in the atmospheric air. The station is a free
standing, all-weather instrument for the continuous collection of air aerosols. The high air-flow
rate of 400-500 m3/h through a polypropylene filter (Petrianov type FPP 15-1.5) allows for
representative sample taking. The efficiency of this filter for aerosols of diameters between 0.3
and 1.25 /mi, at linear air velocities through the filter varying from 0.25 to 4 m/s with a pressure
drop through the filter from 500 - 9300 Pa, is between 95 and 99%. Collection of aerosols from
air volume of 30000 to 60000 m3 enables accurate spectrometric measurements (HPGe detector,
low-background gamma spectrometer, SILENA) of natural and human-made radionuclides in
a wide range of their concentration, starting from 0.5 /iBq/m3. The Aerosol Sampling Station
ASS-500 is equipped with an on-line radioactivity control system i.e. G-M counters and a URL
type ratemeter.

As a result of aerosols radioactivity measurements in the ground level air, weekly reports
providing data for 7Be, 40K, 137Cs, 226Ra and 228Ra are issued. Any anomalies of any human-
made radionuclides are also presented. These weekly reports are sent to the Central Laboratory
for Radiological Protection and to the National Atomic Agency. In 1993 our Station became a
part of the National Network for the Early Warning of Radioactive Contamination in Air. During
1993 we have detected no emergency situations. Computer software (AFASS) for automatatic
calculation of the activity level in air (for normal and emergency situation), including a library
of isotopes was elaborated. This program evaluates the sample activity, specific air activity, Low
Limit Detection, Minimum Detecable Level, and produces a complete filter analysis protocol.

By the end of 1993, more than 30 additional samples of air niters from the network station
of PIOS were analyzed using low-background gamma spectroscopy. The samples were collected
in winter 1992 and spring 1993 in different places in Krakow. Collaboration with PIOS will be
used in the case of a nuclear emergency situation.

Additionally, concentrations of selected heavy metals in 22 samples of the air filters from
ASS-500 were analysed by means of the PIXE method in the INP PIXE Laboratory.
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An investigation of radioactive contamination in forest litter of A0 and Al layers from all over
Poland was used to obtain an inventory of geographical distribution of the contamination with
several artificial radioisotopes. Among them, 137Cs and 134Cs as well as 106Ru, 125Sb and 144Ce
were analysed. The method of sampling and measuring has been described in separate papers
[1,2]. The distribution of 137Cs and 134Cs (Fig.l and 2, respectively) obtained now confirmed
basically the results of investigation on the upper 10 cm of soil [3], presented by the Warsaw
group previously, with the highest contamination activity observed in the region of Silesia. The
complete maps showing the distribution of other radioisotopes are given for the first time. The
distribution of 125Sb (Fig.3) and 106Ru (Fig.4) isotopes shows a similar pattern to that of 137Cs,
although in some samples from Eastern Poland 106Ru relative to cesium abundance is much
higher. Quite different is the distribution obtained for 144Ce (Fig.5) which was found almost
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