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The development of effective gamma-ray radiometer with energy resolution essential for scientific and technical tasks solving in nuclear research, radiotechnologies, radiotherapy and radioactive products control in technological processes of nuclear fuel cycle business is the urgent problem now. Application of diamond detectors having high radiation hardness and chemical inertness allows creation of effective radiometers of ionizing radiation satisfying requirements of reliability and stability under external factors influence.

In present work gamma-ray radiometer on the base of synthetic diamond material was developed. High noninterference of gamma-ray radiometer was realized in the scheme with the preamplifier carried away with long up to 200m coaxial line. Radiometer construction includes spectrometric diamond detector, preamplifier, shaping amplifier, spectrometric ADC and pulse analyzer.

There was developed mathematical model of gamma-ray measurement by diamond detector taking into account its real dimensions. The codes for calculations of diamond detector response under gamma radiation and for original gamma spectrum reconstruction were designed.

Radiometer has the following characteristics:

- analyzing photon energy range – 0.1 – 20 MeV
- dynamic range of photon flux measurement - 101-108 cm -2sec-1
- energy resolution in measurement of 137Cs radiation – not worse than 20%

Numerical simulations of detector response spectrum were performed and good correspondence of experimental and calculated response functions was obtained. There was performed reconstruction of 60Co and 137Cs sources gamma spectrum using experimental response spectra of diamond detector. Gamma radiation lines and the source activities were defined with the accuracy not worse than 10%.
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