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Abstract

In order to be able to read absolute activity from a beta-gamma coincidence detector,
it must be well characterized and calibrated. Current procedures are labor intensive
and require experts well versed in calibration techniques to perform the process
accurately. It is desirable to capture this capability within an automated software
package that allows experts to perform their task more efficiently and non experts to
do rudimentary calibration with minimal error. The objectives of the software include
using sample spectra to produce a channel to energy conversion , determine detector
characteristics such as efficiency and resolution, and assist in high voltage selection.
Because all of these objectives require each of the spectral peaks to be found and
matched to a known energy, the automation of peak identification is an important step
towards fully automating the entire calibration process. Four methods were evaluated
for automating the peak finding process and three methods for determining peak
endpoints. All were selected based on existing procedures, robustness, and ease of
use. Evaluation criteria includes required user interaction and effectiveness in finding
a solution. While the final version of a fully automated calibration system has not yet
been attained, the combination of methods selected provide an effective algorithm
requiring minimal user input that fits current needs.

Conclusion

The methods implemented in this software have been shown to be both accurate
and robust; however, there are areas for improvement. One future goal that will
enable completely automated calibration is better isotope identification. The main
difficulty involved with this is the dependence on detector efficiencies required in
order to perform a spectral fit. The efficiencies are calculated using data from
Gaussian fits, which are automated based on an isotope expectation. Research into
efficiency calculating techniques paired with a better understanding of what to
expect from the detector could help to identify isotopes without the use of
efficiencies. Continued testing of this application will help determine added
functionality that could increase the utility of the software.
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