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Introduction: Carbon and magnesium doped alumi-

num oxide crystals (Al2O3:C,Mg) is extensively investi-

gated for dosimetric applications due to its good physics 

characteristics as a dosimeter, and its wide-range ap-

plicability to radiations, with highlight to neutron do-

simetry. The aim of this research is to investigate with 

various computational method the thermoluminescence 

(TL) properties of Al2O3:C,Mg when exposed to beta ra-

diation. From the TL glow curve, it is possible to obtain 

kinetic parameters, such as activation energy, frequency 

factor, peak kinetic order and the concentration of 

trapped charges in the process. These parameters are 

commonly used to mathematically describe the obtained 

curves during the TL phenomena, and to relate the phys-

ical rate of the interaction between charges and traps. 

Material and method: The single crystal sample of 

Al2O3:C, Mg was produced by the Czochralski method, 

provided by the Landauer Crystal Growth Division 

(Stillwater, OK, USA). The sample was cut in the shape 

of a rectangular parallelepiped of dimensions 8×1.6×0.5 

mm³, with a polished side and mass of 48 mg. 

The material was exposed to beta radiation through 

a source of 90Sr/90Y (10 mGy/s) at room temperature, 

ranging from 0.1 to 0.6 Gy. TL measurements were per-

formed on the commercial reader TL/OSL Risø (model 

DA-20) produced by the Risø DTU, Denmark, using an 

ultraviolet filter, Hoya U-340 (thickness of 7.5 mm; 

transmission window within 290-370 nm), and a mask 

of 5 mm. After each radiation exposure, the material was 

heated (1 K/s) from 273 K to 573 K, and after each read-

ing, a TL background (5 K/s) reading was performed. 

All measurements were carried out in nitrogen atmos-

phere to prevent spurious signals. 

The kinetic parameters were obtained by various 

methods well described in literature [1], as so by com-

putational deconvolution methods using the open access 

softwares Glowfit, TLAnal, TGCD and 

TLDECOXCEL. 

Results: The TL dosimetric peak was detected in 

~450 K, as presented in Figure 1. 

Conclusions: All methods presented good applica-

bility to the determination of kinetic parameters for 

Al2O3:C,Mg exposed to beta radiation. The parameters 

obtained are similar to the values described in literature, 

showing the quality of the adjustments based on the de-

convolution methods used.  

 

 
Figure 1: TL response of the material Al2O3:C,Mg 

exposed from 0.1 to 0.6 Gy of beta radiation. 
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