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TL COLOUR: H IGH VS LOW DOSE MEASUREMENTS AND THE PRE-DOSE MECHANISM 
S. K. Bail.i.ff 

Research Laboratory for Archaeology 
Oxford, England 

The following s p e c t r a  were recorded using a spinning inter . ference 
spectrometer ( t o  be publi.shed, J Phys:E) from a sample of q u a r t z  
ex t rac ted  f r o n  Egyptian medieval p o t t e r y  ( r e f .  506cl)  t h a t  has been 
da ted  by TL as being f i r e d  around 500 yearsoago. The s p e c t r a  were 
recorded i n  t h e  temperature range 350 - 400 C 05 t h e  glow curve 
and were obtained i n  sequence from t h e  same sample a f t e r  va r ious  
b e t a  ( 9 0 ~ r / 9 0 ~ )  i r r a d i a t i o n s .  The s p e c t r a  shown have beer1 co r rec ted  
f o r  instrument response and have been normalized on t h e  b a s i s  of  
total .  photon count,  The sample was heated at  10° sec'l i n  an 
atmosphere of oxygen-free n i t rogen  t o  a maximum o,f 500°c. 

Discussion 

Although the test dose is l a r g e  compared t o  t h e  n a t u r a l  dose,  the  
change i n  s p e c t r a  shown i n  f i g s  la and lb i s  s m a l l .  However, t h e  
high dose (46 krad)  spectrum, f i g  l c ,  i s  s i g n i f i c a n t i y  d i f f e r e n t  
and would be a misleading guide to t h a t  t o  be expected a f t e r  a 
dose of  5 krad. The e f f e c t  of t h e  pre-dose mechanism i s  shown 
c l e a r l y  by t h e  marked d i f f e r e n c e  of f i g .  I d  i n  comparison wi th  
f i g .  lb, which has  given rise to  a r e l a t i v e l y  higher  enhancement i n  
t h e  blue (460 nm) region of  t h e  spectrum. The glow curve i n t e n s i t y  
after t h e  admi.nistration of t h e  t h i r d  test;  dose had changed by a 
f a c t o r  of four .  t ,  

These r e s u l t s  under l ine  t h e  n e c e s s i t y  of making low dose s p e c t r a l  
measurements and t h a t  s p e c t r a  obtained a t  dose l e v e l s  which are 
many hundreds of times h igher  than t h e  n a t u r a l  close, may be q u i t e  
misleading. 
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FIGURE I : TL SPECTRA (reproducibil i ty + 5%) 

after a beta t e s t  dose of 5 krad i n  addition t o  the 
accrued archaeological dose equivalent to 150 rad. . 

c) af ter  a beta dose of 46 krad. 

b) a f t e r  a beta test dose. 

d )  af ter  a beta t e s t  dose. 


