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G e n e r a l  c o n c l u s i o n s  

( i )  T h e r e  do s e e m  t o  be n o n - f a d i n g  deep (500-700°)  traps. 

( i i )  T h e y  are p r o b a b l y  i n  s i g n i f i c a n t  n u m b e r s  - a r o u n d  1 0 8 / m g  
a t  100 rads. 

( i . i i )  O p t i c a l  t r a n s f e r  i s  not t h e  way t o  measure them.  T h e  
r e s i d u a l  i s  3 o r d e r s  of m a g n i t u d e  too I . a r g e  f o r  t h e  ' n a . t u r a l l  
m e t h o d .  T h i s  appears t o  be a f u n d a m e n t a l  l i m i t a t i o n  a r i s i n g  
f r o m  t h e  i m p u r i t y  of t h e  c r y s t a l s .  T h e  s e n s i t i v i t y  i s  also l o w ,  
t h o u g h  t h a t  may not  be a f u n d a m e n t a l  l i m i t a t i o n .  
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I t  is  well-known t h a t  t h e  so-cal led "Spurious TL" component of a glow 
curve can be reduced by heat ing  samples i n  i n e r t  atmospheres having very 
low oxygen and moisture concentrat ions.  The exact  reasons f o r  t h i s  have so 
f a r  def ied  d e t a i l e d  explanat ion but  i t  i s  q u i t e  c l e a r  t h a t  t h e  lower t h e  
oxygen content of t h e  gas i n  t h e  TL system, t h e  less l i k e l y  is  spurious TL 
t o  occur (see  e.g. Sutton and Zimmerman, 1977). This suggests  t h a t  some 
f u r t h e r  i.mprovement might be achieved with t h e  use of chemically reducing 
atmospheres. Addi t ional ly ,  a s  an economic f a c t o r ,  t h e  need f o r  t h e  use  of 
high-purity gases might be avoided, o r  a t  l e a s t  one might be  a b l e  t o  t o l e r a t e  
a somewhat g r e a t e r  oxygen content  i n  t h e  gas used. A range of samples of 
archaeological  and geological  i n t e r e s t  has been t e s t e d  i n  a mixture of 5% 
hydrogen p lus  95% ni t rogen.  (Manufacturer's s p e c i f i c a t i o n s  s t a t e :  l e s s  
than 10 pprn oxygen, less than 25 pprn moisture) .  Comparison was made with 
commercial h igh  p u r i t y  argon ( l e s s  than 6 pprn oxygen, 12 pprn water ) .  The 
samples t e s t e d  included abor ig ina l  hear ths tones ,  baked c l ay ,  a p a t i t e ,  
c a l c i t e ,  f l u o r i t e ,  z i rcon,  p o t t e r y  samples, var ious  qua r t zes ,  a s  well  a s  
a v a r i e t y  of TLD phosphors, No g rea t  improvement w a s  noted but  3.n no case  
was t h e  resu1.t worse than t h a t  obtained with t h e  high p u r i t y  argon. A 
mixture of 10% methane plus 90% argon, c a l l e d  P-10 and commonly used f o r  
f i l l i n g  gas counters  (15 pprn oxygen 25 pprn moisture) d i d  no t  g ive  improved 
performance f o r  any sample. 



Fig.  1 shows glow curves obtained on a sample of powdered qua r t z  us ing  
t h e  above-mentioned h e a t i n g  atmospheres. This  example was chosen a s  showing 
l1 average" behaviour r a t h e r  than  " typica l"  behaviour ,  s i n c e  t h e r e  were 
d i f f e r e n c e s  from sample t o  sample. I n  t h i s  p a r t i c u l a r  ca se  t h e  hydrogen/ 
n i t rogen  mixture i s  s l i g h t l y  b e t t e r  than  argon i n  t h e  reg ion  of t h e  "Spurious 
TL" component b u t  t h e  improvement i s  n o t  g r e a t .  

From t h e  po in t  of view of economics ( a t  l e a s t  i n  t h i s  country) t h e r e  
i s  l i t : t : le  t o  choose between t h e  ni t rogenlhydrogen mixture and h igh  p u r i t y  
argon. However, i t  does have a p r i c e  advantage by a f a c t o r  of about 2..5 
over u l t r a  high p u r i t y  n i t rogen  ( l e s s  than 2 ppm oxygen, l e s s  than  1 ppm 
wa te r ) .  
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