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Using quantum technology to fabricate gamma nano sensors:
production of a prototype based on CdTe QDs and PVACc to measure
dose rate of radioactive sources

Feizi, Shahzad™"; Chegini, Vahid"?; Abbasi, Afshin?; Mojtahedzadeh Larijani, Majid®;
Yousefi, Kamran®

1 Atomic Energy Organization of Iran, Nuclear science and Technology Research Institute (NSTRI),
Radiation Application Research School
2 University of Qom, Department of Chemistry

Abstract:

Fluorescent quantum dots in the orange wavelength range were synthesized successfully using the
thioglycolic acid ligand as a capping agent and characterized using FTIR, UV-Vis, XRD and HRTEM.
The size of particles are about 3.5 nm. Cadmium telluride quantum dots / polyvinyl acetate
nanocomposites with different concentrations of filler were prepared in cells of 1 x 1 x 1 cm?®
dimensions. With studying the effect of the gamma dose rate on the electric current passing through a 100
volt bias, the potential use of this unit as a tool for measuring the dose rate of gamma radiation sources
was investigated. The sensitivity of the 0.05, 0.1, 0.25 and 0.5 wt% are 0/008, 0/009, 0/007 and 0/007
nC/cGy respectively, so from this perspective 0.1 wt% is preferred.

Key words: quantum dots, cadmium telluride, dose rate, polyvinyl acetate
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