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CORRELATION BETWEEN PARTICLE SIZE AND THERMOLUMINESCENCE RESPONSE OF BETA IRRADIATED HPHT SYNTHETIC NANODIAMOND
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Diamond based dosimeters are desired due to its tissue equivalent atomic number as well as being a non-toxic material. In this work, we present thermoluminescence (TL) properties of HPHT synthetic nanodiamond powders with mean particle sizes of 60, 140, 380 and 660 nm irradiated with up to 3 kGy of 90Sr-90Y beta particles. 
Particle size of the powders was determined with Dynamic Light Scattering technique and with image processing using TEM micrographies. For all nanocrystalline powders, Raman spectra obtained using a He-Ne laser (632.8 nm) showed the characteristic 1332 cm-1 diamond peak corresponding to the sp3 hybridization of diamond. Beta irradiation and TL measurements were performed with a Risø TL/OSL reader, model TL-DA 20. 
The TL glow curves reveal one broad TL band from 373 – 623 K. All the samples showed a lower temperature shift of the TL maxima when the received dose was increased. The maximal TL response (integrated TL between 373 and 673 K) was found for the powders with the mean particle size of 660 nm. 
Linear behavior of the dose response was found in ranges up to 1.5 kGy for four different samples although the sample with smaller particle size showed an even greater linearity range increasing up to 3 kGy. These results could set the groundwork for a proposed personal diamond based thermoluminescent dosimeter.
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	Figure 1 – HPHT nanodiamond TL glow-curves for all the samples.
	Figure 2 – HPHT nanodiamond dosimetry curves. TL response was integrated for all the samples along the measured temperature range.
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