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Motivation and aim of the work

Conclusions

List of studied crystals

Single crystal grown by the Czochralski method     

Single crystals grown by the floating zone method  

• (Y0.875Gd0.125)1.02Al0.98O3:Mn(0.05%),Hf(0.2%) 
(CZ#39) 

• (Y0.85Gd0.15)1.02Al0.98O3:Mn(0.05%),Hf(0.2%) (CZ#40)
• Y1.02Al0.98O3:Mn(0.05%),Si(0.2%) (CZ#15)  
• Y1.02Al0.98O3:Mn(0.05%),Hf(0.2%) (CZ#31) 
• (Y0.8Lu0.2)1.02Al0.98O3:Mn(0,05%),Hf(0.2%) (CZ#34)
• Y1.02Al0.975O3:Mn(0.05%),Hf(0.2%) (FZ#13)

The aim of the study was to investigate the regularities and peculiarities of the OSL phenomenon in YAP:Mn-based crystals using different spectral and 
temporal modes of optical stimulation of delocalisation of charge carriers captured during irradiation with ionising radiation, aimed at establishing the 
role of various factors in the OSL phenomenon, forming the kinetics of its attenuation, and establishing the relationship between the measured 
characteristics of OSL and the absorbed dose of ionising radiation.

• The signal decay kinetics of OSL detectors based on YAP:Mn2+ crystals under sufficiently intense
continuous stimulation contains at least three components. The first of them corresponds to the optical
emptying of mainly shallow traps, the second component - to the main dosimetric traps. The longest
component with a time constant of hundreds of seconds is due to the presence of deep traps.

• The magnitude of the observed OSL signal and the shape of its ‘slow’ decay kinetics significantly
depend on the duration of the stimulation pulse and the duration of registration (time between
stimulation pulses).

• The obtained results indicate the need for complete emptying of deep traps, for example, by heating
to about 400 °С, before reusing the studied YAP:Mn2+ detectors
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Abstract
Mn2+-doped YAlO3 (YAP) crystal is a good candidate for thermally stimulated (TSL) or optically stimulated luminescent (OSL) dosimetry of ionising radiation 
[1]. This material has a high effective atomic number (Zeff ~ 31.4), making it particularly useful for estimating the energy range of unknown photon 
radiation fields [2, 3]. However, the optically stimulated luminescence and the effect of optical bleaching in this material have not yet been thoroughly 
investigated. It is necessary to establish the optimal conditions for measuring the OSL response of this material for use in dosimetry.
To achieve this, the Mn2+-doped crystals, in particular YAlO3, (Y-Gd)AlO3 and (Y-Lu)AlO3, were grown by the floating zone (FZ) and the Czochralski (CZ) 
methods and studied in detail. 
In our experiments, it was investigated the influence of the intensity and wavelength of optical stimulation on the kinetics of the OSL response. Besides 
the influence of the time parameters of pulse stimulation on the form of the OSL kinetics has been studied. The effect of host material composition on the 
TSL and OSL properties, including the activation energy of shallow traps and the main dosimetric TSL peak at about 200 °С, was determined. 
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Trap depths estimated by the initial rise method 
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TSL after X-ray irradiation
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M odel ExpDe c2

Eq uation y =  A1*exp( -x/ t1) + A2*exp (- x/t2)  +  y0

R educ ed 
C hi-Sqr

93 0329 ,063 08

Adj. R-Squ are 0,99 926

Value St and ard Erro r

S1

y0 172 15,0 9396 35, 7846 3

A1 282 063, 6849 15 10,2 358 7

t1 1, 3933 9 0, 008 48
A2 432 30,0 3177 16 31,8 448 9

t2 5, 0016 2 0, 112 52

k1 0, 7176 8 0, 004 37

k2 0, 1999 4 0 ,00 45

ta u1 0, 9658 2 0, 005 87
ta u2 3, 4668 6 0, 077 99

Mo del ExpDe c3

Equ ation
y =  A1*exp( -x/t 1) +  A2*exp (-x/ t2)  + A3 *e xp(- x/t3)
 +  y0

Re duc ed 
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t3 5 0
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OSL signal decay kinetics 
of the YAP:Mn, Si(#15) crystal  

TSL curves for 
YAP:Mn,Si(#15) crystal

Signal attenuation kinetics of CW-OSL crystal YAP:Mn,Si(#15) 

Energy diagram of 
the main excitation,

trapping, 
and recombination 

mechanisms in 
YAP:Mn [4]. 
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