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Valence band

Conduction band
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2. Optically Stimulated Luminescence (OSL)

OSL is the measure of trapped charges using as 
stimulation source light with appropriate wavelength 
and intensity





DOSIMETERS: THE NATURAL CLAY MINERALS

CERAMICS:  SOURCE OF NATURAL IRRADIATION
(INTERNAL)

ENVIRONMENT: SOURCE OF NATURAL IRRADIATION 
(EXTERNAL)

AGE (years)= TOTAL ABSORBED DOSE
ANNUAL DOSE-RATE

LUMINESCENCE  DATING
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Time

TL
Geological TL or OSL

Clay

Firing- TL or
Darkening- OSL

Archaeological signal

Ceramics

Saturation

TL and OSL  DATING



LUMINESCENCE DATING 

SOURCESSOURCESOF OF UNCERTAINTIESUNCERTAINTIES

DOSEDOSE--RATERATE
� CERAMICS CHARACTERISTICS

� ARTIFICIAL IRRADIATION

�{�€�w�p�j�h�s�G�l�y�y�v�y�G�s�p�t�p�{�G�v�m�G�h�G�z�p�u�n�s�l�G�t�l�h�z�|�y�l�t�l�u�{�G�d�G�^�T�X�W�L
�w�v�z�z�p�i�s�l�G�l�y�y�v�y�G�s�p�t�p�{�G�v�m�G�h�G�n�y�v�|�w�G�v�m�G�j�v�o�l�}�h�s�G�w�p�l�j�l�z�G�d�G�[�T�\�L

AGE = TOTAL ABSORBED DOSE

DOSE-RATE

� INTERNAL   RADIOACTIVITY

� ENVIRONMENTAL RADIOACTIVITY

� WATER CONTENT OF SAMPLE AND SOIL

�{�€�w�p�j�h�s�G�l�y�y�v�y�G�s�p�t�p�{�G�v�m�G�h�G�z�p�u�n�s�l�G�t�l�h�z�|�y�l�t�l�u�{�G�d�G�^�T�X�W�L
�w�v�z�z�p�i�s�l�G�l�y�y�v�y�G�s�p�t�p�{�G�v�m�G�h�G�n�y�v�|�w�G�v�m�G�j�v�o�l�}�h�s�G�w�p�l�j�l�z�G�d�G�[�T�\�L

TOTAL ABSORBED DOSETOTAL ABSORBED DOSE

TYPICAL ERROR LIMIT OF A SINGLE MEASUREMENT = 7-10%
POSSIBLE ERROR LIMIT OF A GROUP OF COHEVAL PIECES =  4-5%



Original EtruscanOriginal Etruscan

Modern copy Modern copy 
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TAKING INTO ACCOUNT THE COMPLEX STRATIGRAPHY
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Mosaic tesserae

Glass vitreous
tesserae:  coloured, 
semi-transparent or 
opaque. In the 
vitreous lattice 
often crystalline
phases are present.
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1. Ancient mosaic tesserae are a class of glasses particularly suitable for TL 
dating

2. The presence of antimony enhances the TL signal of the vitreous matrix. 
This opacifier possibly forms new TL centres, probably through the 
formation of microcrystals in the glass matrix

3. The traps responsible for the high temperature TL peaks are probably the 
same giving rise to the OSL signal

4. The slight discrepancies observed between the OSL and TL light sums 
under standard experimental conditions are attributed to the thermal 
quenching of luminescence at the recombination centres

CONCLUSIONS
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Regional distribution
of dated samples

B�9

�9�18

29�88

C�99

0 +.2�,.�,�+
(


