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E I I S S I O N  SPECTRUM OF THE 'FACEY' LIGHT SOURCE 

I . K .  B a i l i f f  * 
Research Laboratory f o r  Archaeology and t h e  
His tory  of A r t ,  6  Keble Road, Oxford, 
O X 1  345, England. 

A l i g h t  source t h a t  i s  s u i t a b l e  a s  a  r e fe rence  f o r  t h e  TL d e t e c t i o n  
system and based on a  design by Facey (J. S c i .  I n s t . ,  1966, .- 43, 658) 
i s  manufactured by D.A. Pitman (Weybridge, Surrey,  England). 
I t  i s  claimed t o  have good s t a b i l i t y  (0.04% O C " ~ ) ,  b l u e / v i o l e t  
emission and low l i g h t  i n t e n s i t y  (nanolumens). The source 
c o n s i s t s  of s e v e r a l  microcuries  of C-14  uniformly d i spe r sed  i n  
a  p l a s t i c  s c i n t i l l a n t .  The pu l se  he ight  spectrum i s  s i g n i f i c a n t l y  
b iassed  towards double events  and s o  d i f f e r s  from t h e  s i n g l e  
photon spectrum obta ined  f o r  example, wi th  a  l i g h t  source of the  
type manufactured by Saunders Roe ( b e t a l i g h t  D08; t r i t i u m  and 
phosphor c e l l )  t h a t  c h a r a c t e r i z e s  TL. However, t h e  b e t a l i g h t s  
t h a t  have been used i n  t h i s  l abora to ry  have n o t  been found t o  
have p a r t i c u l a r l y  good temperature s t a b i l i t y  (0.5-1 . O %  O C - l ) .  
We have t e s t e d  a  s tandard  l i g h t  source which i s  mounted i n  an 
aluminium holder .  

The emission spectrum has been measured using a  sp inning  i n t e r f e r e n c e  
spectrometer  (see Ancient TL,  2 ,  1978). The spectrum measured 
with t h e  source a t  200C, i s  shown i n  f i g u r e  l ( p l o t  A ) .  I t  has 
been cor rec ted  f o r  instrument  response and normalised on t h e  
b a s i s  of t o t a l  photon count.  Reproduc ib i l i ty  was b e t t e r  than  
+ 3%.  The spectrum has maximum emission i n  ch5 (Amax=420nm). - 
When p l o t t e d  on an energy s c a l e  t h e  spectrum remains asymmetric. 
This i s  presumed t o  be t h e  r e s u l t  of  o p t i c a l  absorp t ion  i n  t h e  
W region  by t h e  p l a s t i c  medium i n  which t h e  s c i n t i l l a n t  i s  
immersed. The spectrum was a l s o  measured a f t e r  t h e  l i g h t  source  
had been s t o r e d  f o r  2h a t  50°C. The normalized spectrum shows a  
s l i g h t  s h i f t  t o  longer  wavelengths ( f i g . 1 ,  p l o t  B ) .  Over t h e  
range of t h e  spectrometer  a  6  2 2 %  l o s s  i n  counts  was recorded.  
There i s  a  s p e c t r a l  dependence t o  t h e  l o s s  and i n  t h e  regions  
chsl-9 and chsl0-16 t h e  l o s s e s  were 5% and 20% r e s p e c t i v e l y .  The 
former i n t e r v a l ,  conta in ing  9 4 %  of t h e  t o t a l  count ,  t hus  showed 
a l o s s  of 0.17 2 0.06% O C - l .  This i s  h igher  than  the  Pitman 
f i g u r e  of 0.04% OC-1 (below 40°C), but  f o r  TL d e t e c t i o n  systems 
b iassed  towards t h e  b lue  o r  s h o r t e r  waveiengths, t h e  v a r i a t i o n  
i n  normal use i s  l i k e l y  t o  be l e s s  than -1%. 

" P r e s e n t  address  

TL Dating Unit ,  Dept. of Archaeology, 
46 Saddler S t . ,  Durham, DH1  3M, 
England. 



Wavelength (n  m) 
400 5 0 0  600 

P l o t  A; co r rec ted  spectrum obta ined  a f t e r  
a  2 min. count a t  RT. Tota l  
number of ho toe lec t rons  counted 
was 3.4.10 t 

P l o t  B ;  co r rec ted  spectrum, measured 
a f t e r  s to rage  of l i g h t  source 
a t  500C f o r  2h. 

The spectrometer comprises of 1 6  i n t e r f e r e n c e  f i l t e r s  each of 
which has maximum transmi.ssion wax) commencing a t  340nm (ch 1 )  
and progress ing  i n  2Onm i n t e r v a l s  t o  640nm (ch 16) .  The scanning 
time over t h e  spec t ra l  range of t h e  instrument i s  1 2 5  msec. 
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