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The long persistent response of the SrAl2O4:Eu2+, Dy3+ phosphors has been utilized in 
the development of new luminescent devices with low voltage requirements, 
incorporated in luminous paints and emergency light illumination. We have studied the 
experimental characteristics of thermoluminescence (TL) and afterglow (AG) processes 
in UV irradiated long persistent phosphors SrAl2O4:Eu2+, Dy3+. The TL signal is achieved 
by thermal stimulation of material and it involves the release of trapped charge carriers 
in the form of electrons and/or electrons and holes generated by irradiation exposure of 
the dosimetric materials, while the AG signal is obtained at RT without thermal 
stimulation. In both cases, the intensity of the response is proportional to the radiation 
dose. For our UV irradiated SrAl2O4:Eu2+, Dy3+ samples, the TL glow curve depicted at 
least five peaks around 318, 424, 457, 488 and 515 K with activation energy values of 
0.28, 0.67, 1.00, 1.35 and 1.62 eV, respectively. In this respect, the initial rise method 
was used to estimate experimentally the peak positions. Then, these experimental data 
were used as initial values to determine the kinetics parameters through a computer 
deconvolution and fitting process. Besides, the AG response was analyzed and we 
found it has at least three exponential processes with different lifetimes around 56, 180 
and 1230 s, respectively. In addition, the afterglow dosimetry performance of this 
SrAl2O4:Eu2+, Dy3+ phosphor exhibited a linear behavior for the first fifty seconds of 
ultraviolet irradiation. For higher ultraviolet time exposure the behavior is sublinear with 
no apparent saturation during ten minutes. The afterglow dosimetry response was 
performed with a source of 400 nm that corresponds to the main band component of the 
afterglow excitation spectrum in the 250-500 nm range. The TL glow intensity peaked at 
460 K and AG intensity responses are strongly dependents on the excitation wavelength 
and we obtain the highest efficiency for TL and AG around 400 nm; however, beyond 
400 nm the TL glow curve presented an additional TL component around 530 K. Also, 
we observed a regeneration TL processes in systematic reproducibility procedure when 
the materials were subjected to several cycles of UV exposure–TL readings. Besides, 
TL process in SrAl2O4:Eu2+, Dy3+ shares a similar recombination Eu2+ center with the AG 
response, due to they showed the same spectral excitation of photoluminescence. 
These experimental data are promissory, but we need to establish a mechanism that 
explains integrally how radiation induced effects, electrons and/or holes trapped at inter-
band localized states participate in the recombination processes, particularly those 
responsible for the radiative emissions. 
 


