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Abstract: An intelligent nuclear measuring system for multi detectors is described, which can be used
for recording of gamma-spectra and/or experimental beta-dispersion. The system consists of a personal
computer (IBM AT) and an arbitrary number of Nal(Tl) or plastic scintillating detectors (up to hun-
dred) attached to multichannel analysers, which can be simultaneously operated. In this way a nuclear
environmental survey can be realised. As an example, application of this system for the analysis of
ataas.on Samp,es a, NPP Paks i, discussed. l||||||i|||||||||||||||||I|||||||||||||||||
1. Introduction CZ9928572

It is well known, that there are several laboratory and portable devices for the survey of natural and ar-
tificial nuclear contamination of the environment or environmental samples (air, soil, water, food, fod-
der, building material etc.). Besides the simple detection of the radiation, these devices - depending on
the type of the detector - can be suitable for the classification of the radiation, while using a multi-
channel spectrometer nuclide specific analysis can also be performed. Nowadays there are great claims
to this second one, because it is relevant whether a short half lifetime (e.g. 13II) or a long half lifetime
(e.g. 137Cs) isotope is present in the environmental sample.

For the gamma-spectroscopic analysis of most of the environmental samples, the Nal(Tl) scintillation
detectors are quite adequate, and low resolution of multi channel analyser (e.g. 1024) is enough. These
scintillation detectors are available for almost all of the potential users. The great advantage of them
(besides they need no nitrogen-cooling) is that, they are quite low-cost, they have a great counting effi-
ciency (sensitivity) compared to a germanium detector, and they do not need any complicated, expen-
sive electrical equipment. However, they have poor energy selectivity, which is not a critical issue in
the analysis of environmental samples, because they usually contain only a few radioisotopes.

The intelligent nuclear measuring system for multi detectors is therefore suitable to examine more en-
vironmental samples simultaneously. Attached to a personal computer (IBM AT) and more scintilla-
tion detectors, it can be used in laboratories or in open air (e.g. continuous survey of radon in a build-
ing) as well. The personal computer controls the measuring, the data processing, the transmission and
the archiving of the data.

2. System description

The scheme of the intelligent nuclear measuring system for multi detectors is shown on Figure 1. Low
cost multichannel analysers, using Nal(Tl) or plastic scintillators are connected to an IBM PC/AT.

The hardware of an intelligent nuclear spectrometer consists of the following:
- 8 bit microcontroller
- programmable amplifier and low level discrimination (LLD)
- 1024 channel "averaging" type A/D
- software controlled high stability power supply for detectors (800-1200 V ± 0.1%)
- RS-485 industrial serial interface
- power: 220 V 50 Hz AC, or built-in battery (12 V, 1 Ah)
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Figure 1. The scheme of the intelligent nuclear measuring system for multi detectors
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3. Hardware properties

With the help of the applied connection (RS-485, all the survey points can be placed far away from one
another (the maximal of total sum of distances is 1400 m). From the characteristic features of the RS-
485 connection it follows that one of the devices is in the so-called MASTER mode and all the other
are in SLAVE mode. The MASTER gives the commands, and the requested SLAVE executes them.
There is a mode to choose a SLAVE, having a private distinguishing identifier. The system can be
equipped with 100 pieces of SLAVE.

The sign coming from the amplifier is processed to a 10 bit A/D converter, which takes 4 samples out
of the sign at the analogue peak. The time intervals of the sampling are 50-150 ns. These 4 samples are
averaged, the value of which is directly proportional to the maximum of the amplitude of the in-
coming sign. In this case the microcontroller increases the content of the memory by 1, according to
average value on 10 bits. In the energy spectrum the in energy [keV] calibrated quantity is the number
of the channel, which is proportional to amplitude of the sign and the content of the channel is the ver-
tical co-ordinate of the spectrum.

4. Experimental

By way of illustration, we describe an application of the system for the analysis of abrasion samples at
NPP Paks. These samples are collected in order to determine the efficiency of surface decontamination.
Because there are a great deal of samples taken in a short period, they should be measured simultane-
ously to reduce the time of approved decontamination.

5. Conclusion

It is possible to have a simple and low-cost intelligent nuclear measuring system for multi detectors,
which can consist of several measuring devices with sufficient sensitiveness and a basic software be-
long to it, which controls the measuring and processes the data. In situations, where there is no need for
high resolution gamma spectrometry, this intelligent nuclear measuring system may be regarded as an
economical choice.
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