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Now several types of thermoluminescent detectors are applied in personal dosimetry but for solving specific dosimetric tasks selection of detectors with optimal properties is required. One of the most promising kinds of radiation dosimetry is the solid-state thermoluminescent dosimetry and the most efficient devices of accumulative type for purpose of personal dosimetric monitoring are thermoluminescent dosimeters having operation simplicity, high-reliability, and relative cheapness.

Diamond thermoluminescence was known a long time ago, but this phenomenon wasn’t used widely in practical applications (including TLD dosimetry) first of all because of the expensive cost of the material. Recently a significant progress in creation of synthetic diamonds was achieved. Starting from 2000 year the quality of produced diamonds became comparable with the quality of the purest natural ones and some labs created diamonds with the quality better than natural ones. Synthetic diamond material cost became affordable that enables creation of thermoluminescent diamond detectors for wide applications in personal dosimetric monitoring systems.

Present work is devoted to analysis of creation capability of thermoluminescent dosimeter based on synthetic diamond material. Influence of different impurity center typical for natural and synthetic diamonds on the thermoluminescence intensity is studied. The experimental setup on the base of low-noise multiplier photocell was created for glow curves recording. Glow curves of diamond samples of different types are represented.
On the base of analysis of experimental material on diamond thermoluminescence the synthetic diamond sample with specified properties was manufactured and on base of this sample a dosimetric thermoluminescent detector was created. Full study of dosimetric properties of the sample was performed, activation energies of different thermoluminescent centers were estimated and linear behavior of detector operation in radiation dose range from 0.001 to 10 Gy was demonstrated. At radiation doses above 10 Gy detector response is nonlinear and saturates at radiation dose above 200 Gy.

As experiments showed diamond as a thermoluminescent dosimeter demonstrates high sensitivity comparable with serial TL dosimeters (e.g. ДТГ-4). High sensitivity of diamond TL detector allows in principle detecting background gamma radiation with exposition less than a day. The most suitable samples for creation of TL diamond detectors are nitrogenless diamonds (type IIa) with some amount of intrinsic defects that are hypothetically dislocations.
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