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THE EFFECT OF SAMPLE REFLECTAICE I N  ALPHA COUNTING 
D. J. Huntley 

Physics  Department 
Simon F rase r  Univers i ty  

Burnaby, B.C., Canada V5A 1S6 

I t  h a s  been known f o r  some time t h a t  t h e  procedure f o r  determining the  
c o r r e c t  d i sc r imina to r  s e t t i n g  f o r  an a lpha  counter  y i e l d s  a s e t t i n g  which 
depends on which s tandard  m a t e r i a l  is used. Aitken found t h a t  t h e  average 
pul.se he igh t  f o r  a white  sample could be up t o  twice a s  l a r g e  as t h a t  f o r  
a b l ack  one, and t h i s  w a s  a t t r i b u t e d  t o  d i f f e r e n t  sample r e f l e c t i v i t i e s  
(Bowman, 1976). The pu l se  h e i g h t  ana lyses  given by Huntley (1977) show 
v a r i a t i o n s  a t t r i b u t e d  t o  t h e  same e f f e c t .  Here I have at tempted a more 
q u a n t i t a t i v e  experiment t o  s e e  how accu ra t e ly  t h e  e f f e c t  can be predic ted  
and co r rec t ed  f o r .  

We have measured t h e  r e f l e c t a n c e s  of s ix  counting s t anda rds  us ing  a 
Pye Unicam SP-8000 Spectrophotometer,  and determined t h e  d i sc r imina to r  
s e t t i n g  f o r  each (82% th re sho ld  uranium, 85% th re sho ld  thar ium); the r e s u l t s  
a r e  shown i n  t h e  f igu re .  (The samples and sources a r e  descr ibed  i.n Huntley, 
1977 except  f o r  NBL-106 and 108 which a r e  1.00 and 0.052% Th obtained from 
ERDA, and DH-1 which is  a Canadian C e r t i f i e d  Reference Mater ia l  conta in ing  
0,177% U and 0.104% Th, 

A simple model f o r  t h e  r e f l e c t a n c e  e f f e c t  i s  t o  cons ider  t h a t  t he  s i z e  
of t h e  l i g h t  pu l se  i s  propor t iona l  t o  ( l  -t R), where R is  the  r e f l e c t a n c e ;  
complete r e f l e c t i o n  thus  doubles t h e  l i g h t  i n t e n s i t y  . The s t r a i g h t  l i n e  
drawn i n  t h e  f i g u r e  i s  a f i t  of t h i s  r e l a t i o n  t o  t h e  d a t a .  Although t h e  
s c a t t e r  in t h e  d a t a  is  a l i t t l e  l a r g e r  than is  d e s i r a b l e  t h e  r e l a t i o n  appears  
t o  be a reasonable  f i t .  I t  is a l s o  worthwhile no t ing  t h a t  t h e  two thorium 
s tandards ,  w i t h  r e f l e c t a n c e s  ~f about  0.9, a r e  white ,  whi le  t h e  remaining 
samples are brown or gray. 

It i s  apparent  from t h i s  t h a t  i f  one s e t s  t h e  d i sc r imina to r  us ing  a 
h igh ly  r e f l e c t i n g  thoriurn s tandard  and then  uses  t h e  a lpha  counter  t o  measure 
a gray  sample, t h e  r e s u l t i n g  count r a t e  w i l l  be about  20% too low. E r ro r s  
of t h e  o rde r  of 5% o r  more a r e  thus  probably q u i t e  common. 

A p o s s i b l e  reason f o r  t h e  s c a t t e r  of t h e  d a t a  i n  t h e  f i g u r e  i s  t h a t  t h e  
sample r e f l e c t a n c e  w i l l  depend on t h e  f r a c t i o n  of i t  t h a t  i s  i n  o p t i c a l  con tac t  
wi th  t h e  ZnS; t h i s  i n  t u r n  w i l l  depend on whether t h e  powder w a s  spread ou t  
and pressed wi th  a s p a t u l a  o r  simply poured on. The s u r f a c e  roughness of 
both t h e  sample and t h e  ZnS may a l s o  a f f e c t  t h e  r e f l e c t a n c e .  It i s  d i f f i c u l t  
t o  s e e  how t o  measure o r  c a l c u l a t e  t hese  e f f e c t s  i n  a p r e c i s e  way, however 
a simple r e f l e c t a n c e  measurement w i l l  c l e a r l y  be b e t t e r  than  none a t  a l l  and 
a simple device  f o r  measuring sample r e f l e c t i v i t i e s  would be most u se fu l .  

I wish t o  thank M r .  Falko Ti.lgner f o r  making t h e  r e f l e c t i v i t y  measure- 
ments and J . C .  I rwin  f o r  c l a r i f i c a t i o n  of t h e  o p t i c a l  e f f e c t s .  
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THE 1978 TL SEMINAR - OXFORD 
The TL seminar 3-8 J u l y  a t  Oxford was t h e  l a r g e s t  meeting ever  on TL 

da t ing ,  both i n  l eng th  and number of papers,  exceeding, f o r  example, previous 
TL s e s s i o n s  a t  t h e  Archaeometry Symposia by more than  a f a c t o r  of two. The 
over 80 p a r t i c i p a n t s  from 23 coun t r i e s ,  n e a r l y  a l l  of whom con t r ibu ted  papers,  
r e f l e c t s  t h e  r ap id  i n c r e a s e  i n  worldwide development of TL da t ing .  A l l  a s p e c t s  
of TL d a t i n g  were covered, There were theme l e c t u r e s  on: 

b a s i c  TL measurements and sample p repa ra t ion  a u t h e n t i c a t i o n  
f ine-grain,  qua r t z  i n c l u s i o n  and predose techniques pho to t r ans fe r  
b e t a  and gamma dosimetry TL k i n e t i c s  
dose-rate  eva lua t ion  d e f e c t s  i n  qua r t z  
r a r e  e a r t h  impuri t i .es  anamolous fad ing  

Research papers  covered t h e  above t o p i c s  as well. as many o t h e r s ,  i n  p a r t i c u l a r :  

radon and Ra-226 d i sequ i l i b r ium new appara tus  
TL dependence on dose- ra te  and temperature p o t t e r y  da t ing  a p p l i c a t i o n s  
d a t i n g  techniques f o r  f l i n t ,  c a l c i t e ,  ocean s u p r a l i n e a r i t y  

sediments,  z i r cons ,  vo lcan ic  rocks,  heated emission spec t r a  
rocks  and me teo r i t e s  a lpha  dosimetry 

e l e c t r o n  s p i n  resonance 

The proceedings of t h e  seminar w i l l  be  publ ished as Volume 3 of t h e  Council 
of Europe's PACT Journa l ,  and should be  a v a i l a b l e  by e a r l y  1.979 (contac t  D r .  Vagn 
Mejdahl, Atomic Energy Commission, Research Establ ishment  ~ i s d ,  Roskilde, Denmark, 
f o r  f u r t h e r  d e t a i l s ) .  


