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ME REPRODUCIBILITY OF TL DATA FRCM FINE GRAIN DISCS 

J .  Huxtable  and A.  S .  Murray, 
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6 Keble Road, 
Oxford.  

I n  t h e  c o u r s e  of s t u d y i n g  t h e  TL  characteristic:^ o f  p o t t e r y  i t  
h a s  o c c a s i o n a l l y  been n e c e s s a r y  t o  sample t h e  same p o t s h e r d  
more t h a n  once ,  and t o  make up  and measure d i f f e r e n t  sets of  
d i s c s  at .  d i f f e r e n t  t i m e s  from d i f f e r e n t  p i e c e s  of t h e  same 
s h e r d .  I t  h a s  been found t h a t  a l t h o u g h  t h e  TL d a t a  o b t a i n e d  
from t h e s e  d i f f e r e n t  sets of  d i s c s  from one s h e r d  may have 
e x c e l l e n t  i n t e r n a l  r e p r o d u c i b i l i t y  w i t h  l i n e a r  growth c u r v e  
c h a r a c t e r i s t i c s  b o t h  on f i r s t  and second glow, and a good 
p l a t e a u  r e g i o n ,  n e v e r t h e l e s s  t h e  v a l u e s  o b t a i n e d  f o r  t h e  
e q u i v a l e n t  d o s e ,  EJ, i n t e r c e p t ,  I ,  and a v a l u e  a r e  n o t  com- 
p a t i b l e .  To i l l u s t r a t e  t h i s ,  daea  from-4 a r c h a e o l o g i c a l  
samples from d i f f e r e n t  s i tes ,  and one modern ganuna i r r a d i a t e d  
s h e r d  a r e  p r e s e n t e d  i n  t a b l e  1 .  I t  must be emphasized t h a t ,  
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c o n s i d e r e d  on its own merits,  each of t h e s e  e v a l u a t i o n s  f o r  
e a c h  s h e r d  wou1.d be c o n s i d e r e d  e n t i r e l y  a c c e p t a b l e ,  and y e t  it 
can be s e e n  t h a t  t h e r e  a r e  s i g n i f i c a n t  v a r i a t i o n s  i n  a11  t h r e e  
o f  t h e  p a r a m e t e r s  o b t a i n e d  from TL data .  I n  a d d i t i o n  it h a s  
been found t h a t  some s h e r d s ,  which on one  d e p o s i t i o n  appear  t o  
g i v e  good 1. i .neari t .y  i n  t h e  f i . r s t  and second glow growth c u r v e s ,  
may show u n a c c e p t a b l e  non-l inear  behaviour  on a  subsequen t  
d e p o s i t i o n ,  a1,though s t i l l  w i t h  good d i s c  t o  d i s c  r e p r o d u c i b i . l i t y .  

A l l  05 t h e s e  samp1,es appeared  homogeneous, and t h e r e  was no 
o b s e r v a b l e  d i f f e r e n c e  i n  t .he r a d i o a c t i v i t y  measurements ( a l p h a  
countl .ng and B TLD) made on t h e  d i f f e r e n t .  samples from t h e  same 
s h e r d .  Thus it must be concluded t h a t  t h e  d i f f e r e n c e s  i n  t h e  
v a l u e s  of  ED, I and a  o b t a i n e d  a r e ,  a t .  l e a s t  i.n p a r t ,  due t o  
some unknown d ~ f f e r e ~ c e s  i n  e x p e r i m e n t a l  p r o c e d u r e ,  r a t h e r  t h a n  
t.o i n t . r i . n s i c  d i f f e r e n c e s  i n  t h e  TI, behaviour  of: d i f f e r e n t  por-  
t i o n s  o f  t h e  s h e r d .  F o r t u n a t e l y  t h e  e f f e c t  o f  these  v a r i a t i o n s  
on t h e  a g e  i s  o f t . e n  w i t h i n  t h e  expeximent.al  e r r o r ,  p a r t l y  
because  t h e  s p r e a d  i.n t h e  ar.chaeoloy.i.ca1 dose  (EL) + I )  i s  n e a r l y  
always less t h a n  t h e  v a r i a t i o n  i n  t h e  i n d i v i d u a ~ v a 1 ' ~ e s  o f  t h e  
ED and I ,  are p a r t l y  because  t h e  v a r i a t i o n  i n  t h e  a  v a l u e  u s u a l l y  ,- m 

t.ends tz compensate f o r  t h e  v a r i a t i o n s  i n  t h e  ED. N e v e r t h e l e s s  
, t h i s  d a t a  s e r v e s  t o  i l l u s t r a t e  t h e  o f , t e n  repeaTed warning t h a t  
a l l  o f  t h e  TL measuremen.ts n e c e s s a r y  f o r  a  f i n e  g r . a in  d a t e  shou ld  
be o b t a i n e d  from d i s c s  from a  s i n g l e  depositi .or1 o n l y .  I t  i s  v e r y  
u n s a f e  t:.o u s e ,  f o r  i n s t a n c e ,  an - ED from one d e p o s i t i o n ,  and an -, I 
from a n o t h e r .  

Table 1 ..-..- 

TL data obtained different  -- depositions -- of the same potsherd -- 
Sample ED(rads) U I ( rads)  o a 0 Age(years) a 

1 i )  
i i )  

2 i )  
,i i ) 

3 i )  
i i )  

4 i )  
i i )  

y irradiated 643 13 30 5 0 A 
S herd 

(modern 650 6 0 145 2 0 B 
Peruvian) 657 40 54 15 

Notes: a )  the gamma irradiated sherd was given a total  dose of 690 2 10 rads -- 
b )  i and i i  represent the same worker a t  different  times; A and B 

represent different  workers 
c )  the errors in the ages are experimental errors only 
d) errors are  i n  the leas t  significant figures 


