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"T found that holding it a while near the flame of a candle (from which yet I was 
careful to avert my eyes) and being immediately removed into the dark, it disclosed 
some faint glimmering, but inferior to that it was wont to acquire by rubbing. And 
after holding it near a fire, that had but little flame, I found the stone to be 
rather less than more excited, than it had been by the candle. I likewise 
endeavoured to make it shine, by holding it a pretty while in a very dark place, 
over a thick piece of iron, that was well-heated, but not to that degree as to be 
visibly so. And though at length T found, that by this way also the stone acquired 
some, glimmering, yet it was less than by either of the other ways abovementi.oned." 
Sir Robert Boyle, in "Observations made this 27th of October, 1663 about 
Mr. Clayton's Diamond." 
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MEMORI AM 

All of you are probably aware of the unfortunate, sudden passing o f  

Dr. David Zimmerman, the founder and editor of 'the Ancient news1 etter.  

Many of you will have met David a t  various conferences. Some of you will 

have had the pleasure, as did we for eight years, of working with him on 

scientif ic  problems. The la t t e r  will have some idea of our sense of loss. 

Perhaps the most important characteristic of a scientist  i s  a deep 

respect for t r u t h  - the abil i ty t o  Vive with nature as i t  reveals i tself  

through experiments and not confuse i t  with nature as we would sometimes 

wish i t  t o  be. This t r a i t  David had in abundance, His integrity was of 

the highest order, If he said something, then i t  was so. A deeply dedi- 

cated person, he exemplified the very best aspects of our profession. We 

miss the constant interchange of ideas and his quiet, cheerful presence 

in our midst, I am sure that he would have wanted us, and you, to continue 

work. He se t  high standards, and we shall have to str ive hard t o  match 

them. 

The Was hi ngton Univers iLy Center for Archaeometry 



MORE HINTS ON SPURIOUS REDUCTION 
N. C. Debenham 

Research Laboratory f o r  Archaeology 
Oxford, England 

An e a r l i e r .  r e p o r t  (S.  Su t ton  and D. Zimmerman, 19'77, Ancient 
TL No.1, p .7 )  has  s t r e s s e d  t h e  importance of  reducing TL 
oven oxygen l e v e l s  i.n avoiding s i . g n i f i c a n t  spu r ious  s i g n a l s .  
Addi t iona l  dangers  of oxygen contamination a r e  p r e s e n t  when 
t h e  "oxygen-free" i . n e r t  ga s  f lows t o  t h e  oven through 
lengthy  s e c t i o n s  of  tub ing .  Th i s  no te  r e p o r t s  exper iences  
wi th  a long ny.lon gas  l.i.ne, ancl shows t h a t  t h e  u se  of  
copper tub ing  i n  s i m i l a r  ci .rcumstances i s  h igh ly  p r e f e r a b l e .  

Oxygen contaminat ion w a s  measured a t  t h e  end of  a 40 m l eng th  
of  p1 , a s t i c i s ed  nylon t,ubing (Type 11, supp l i ed  by Emots L td ,  
L i ch f i . e ld ,  S t a f f s ,  Engl.and) o f  i n n e r  diameter 5 mm and 1 .2  mm 
w a l l  t h i c k n e s s ,  which w a s  f e d  from a high p u r i t y  Argon gas  
b o t t l e .  

The oxygen measuring dev ice  w a s  a Couloximeter,  (obtai.nab1.e 
from Chemical Sensor Development, 910 Frank1.i.n Te r r ace ,  
Minneapolis ,  Mi.nnesota 55406) descr ibed  by P.A. Hersch,  (1973) ,  
August 1973, American Laboratory,  p.29. Upstream of t h e  
meter t h e  l i n e  i nco rpo ra t ed  a by-passable column of  oxygen 
abso rbe r ,  a humid i f i e r ,  and a micro-e lec t royser  ca.pab1.e of' 
producing oxygen f o r  c a l i b r a t i o n  purposes.  During measurements 
t h e  gas  f low through t h e  meter w a s  he ld  a t  a f i x e d  va lue  
of  approxima,tely 40 cc/min. Back d i f f u s i o n  o f  oxygen w a s  
prevented by a non-return va lve  a t  t h e  ven t .  The l i n e  could 
be addk t iona l ly  vented immediately upstream o f  t h e  coulox:i.meter. 

Equi l ibr ium ox,ygerl contamination 1evel .s  i n  t h e  argon gas  were 
measured as t h e  flow rate through the  nylon l i n e  w a s  v a r i e d  
between 400 cc/mi.n and 4 /min. Fig.  (1) shows two p 1 o . t ~  o f  
con taminat ion l e v e l s  V s .  t h e  r e c i p r o c a l  of he f low r a t e ,  

2' 
3 one f o r  a l i .ne  excess  p r e s s u r e  of 11. l b s / i n  , t h e  other. f o r  

23 l b s / i n  . Nei.t:her of  t h e  p l o t s  shows s i g n i f i c a n t  d e p a r t u r e  
.from l i n e a r i t y ,  i.mpl.ying t h a t  t h e  r a t e  of i n g r e s s  of 
oxygen i n t o  t;he g a s  l i n e  i s  independent of  gas  f low r a t e .  
Oxygen i n g r e s s  rates were 1 . 7 p l  /min a t  SIP p e r  m of t,ubing 
a t  23 lb / in2  excess  p r e s s u r e ,  and 3.2#  /min a t  11 lbs/i.n2. 
(An oxygen d i f f u s i o n  r a t e  of  4pt!/min per m of  lTygonl tubing 
i s  quo,ted i n  l i t e r a t u r e  supp l i ed  with t h e  coulox imeter ) .  A 
10 m l eng th  o f  t h e  nylon l i n e  w a s  p r e s s u r e  t e s t e d  at  90 l b s /  
i n 2 .  No measurable l o s s  o f  p r e s s u r e  occurred over  24 hours ,  
b u t ,  w i th  t h e  l i . ne  submerged i n  wa te r ,  s m a l l  bubbles  formed 
uniformly over  i.ts s u r f a c e .  W e  t h e r e f o r e  b e l i e v e  t h e  observed 
oxygen i n g r e s s  t o  be  due t o  d i f f u s i o n  r a t h e r  t han  leakage.  

For compari.son , s i m i . l a r  cou.Loxi.metri.c tests w e r e  c a r r i e d  o u t  
on an a l l - coppe r  g a s  l i n e  1.7 m long of  inne:r  d iameter  4.9 mm 
and 700 g m  w a l l  th ickness .  The l i n e  w a s  f e d  by argon gas  
from t h e  same b o t t l e  as used i n  t h e  previ-ous experiments.  A t  
a flow rate of 40 cc/min, an equi l ib r ium contaminat ion of  
3 ppm O2 w a s  measured. This  l e v e l  dropped t o  0 .8  ppm when 
t h e  argon flow rate w a s  i nc reased  t o  1..5 l /min .  



A l e n g t h  of ny lon  c o i l e d  t u b i n g  h a s  been u s e f u l  as a f l e x i b l e  
c o n n e c t i n g  s e c t i o n  between t h e  g a s  l i n e  and t h e  b o t t l e .  T h i s  
h a s  a n  ex tended  l e n g t h  of 8 m ,  and  w a s  shown t o  b e  r e s p o n s i b l e  
f o r  a s i g n i f i c a n t  f r a c t i o n  o f  t h e  oxygen con tamina t ion .  A 
n i t r o g e n  g a s  b o t t l e ,  having a nominal oxygen c o n t a m i n a t i o n  
of 5 ppm, w a s  connected  t o  t h e  a l l  copper l i n e  d e s c r i b e d  
above.  During f a s t  f l u s h i n g  a n  8 pprn oxyyerl l e v e l  w a s  
measured,  and  a t  a f low rate o f  40 cc/min, 10 ppm. I n s e r t i n g  
t h e  c o i l  o f  ny lon  t u b i n g  i.n t h e  g a s  l i n e  i n c r e a s e d  t h e  
c o n t a m i n a t i o n  a t  t h e  lower f l o w  rate t o  20 ppm. 

During normal u s a g e ,  t h e  TL oven i s  evacua ted  and t h e n  f i l l e d  
w i t h  i n e r t  g a s  and f l u s h e d  a t  a rate whi.ch i s  g e n e r a l l y  
s e v e r a l  l . i t r e s / m i n .  P e r i o d s  o f '  u sage  a l t e r n a t e  w i t h  l o n g e r  
i n t e r v a l s  o f  no g a s  f low,  t h e  l e n g t h s  o f  t h e  i n t e r v a l s  
depending on t h e  work i n  hand. I t  i s  , t h e r e f o r e  d i f f i . c u l t  
t o  e s t i m a t e  t h e  e f f e c t i v e  f l o w  rate,  and t h e  r e s u l t i n g  
contaminati .on of' t h e  g a s  used  i n  p a s t  work. However, t h e s e  
r e s u l t i s  s u g g e s t  t , h a t  our. earl ier  f:indi.ny t h a t  t h e  hi.gh f low 
r a t e  o f  5l/min i s  b e n e f i c i a l  :in r educ ing  spur.i .ous TL 
l e v e l s  may r e s u l t  from t h e  i n g r e s s  o f  oxygen i n t o  t ,he supp1.y 
l i n e  r a t h e r  t h a n  e v o l u t i c ~ n  of' O2 from t h e  h e a t e d  sample ,  
as had been supposed. 

r e c i p r o c a l  of f l o w  r a t e  (min/L ) 



A BLUE-UV ABSORBING F1 LTER FOR LABORATORY I L L U M I N A T I O N  
S. R. Sutton and D. W. Zi,mmerman 

Center for Archaeometry 
Washington University 
St. Louis, MO. 63130 

In the preparation of TL samples, it is important to avoid the optical effects of 
laboratory illumination. Exposure to room light can both induce and bleach stored TL 
in many minerals, blue-W light being more effective than red. These effects can be 
avoided by preparing samples in subdued light with as little blue-W component as 
possible. Lighting of this kind can be obtained from red blubs, red fluorescent tubes 
or white fluorescent tubes fitted with blue-W absorbing filters. In the latter 
scheme, it is possible to obtain illumination which more closely approximates normal 
white lighting and, therefore, creates a more comfortable working environment. We 
report here on a suitable fluorescent tube filter. 

W absorbing filters for fluorescent tubes are offered by Solar Screen Co., 
53-11 105th St., Corona, New York 11368. They are available in clear and amber (cost: 
$28 for twenty-four 48-inch long jackets). We have measured transmission spectra 
(Fig. 1) using a Cary spectrophotometer and have found the amber to be preferred 
because of its better absorption of blue light. 

The effect of the amber light and sunlight on stored TL was measured for five 
geologic minerals: quartz, microcline, labradorite, zircon and apatite. Each mineral 
was p~wdered~annealed, and irradiated. The TI. response was then measured for three 
aliquots; one exposed to sunlight, one exposed to amber light and a "control" aliquot 
which was kept dark. The change in stored TL due to exposure to the light was 
expressed as a percentage of the "control" TL. Use of the "control" aliquot for 
normalization corrects for thermal decay and anomalous fading. Table 1 shows the 
results for the five minerals. 

An amber light exposure of 1.30 1ux.hours produced a maxi.mum change in stored TL 
of 10%. For the TL of all five minerals to change less than l%, the sample exposure 
must be Less than about 10 1.ux.hours. The length of time to receive thi.s exposure 
depends, of course, on the illumination level in the room. We find a tabletop 
illumination of about 10 lux of amber light to be satisfactory. (Uniform illumination 
is best obtained with indirect lighting.) In this case, samples should not be exposed 
for more than one hour. As a further safeguard, we recommend that each fluorescent 
tube be filtered with at least two amber jackets to further reduce blue light. 

FIG.  1 
"SOLAR SCREEN" TRANSMISSION SPECTRA' 

TABLE 1 

1001 I I I Percentage Change in TL at 350'~ in Glow Curve 

Sunlight 
80 - 

C5 

through glass Amber light 
g Sample (40,000 lux.hrs.)* (m lux.hrs.)* 
W v 6 0 -  Quartz -71 -6 
Z 
a 
C 
I- Microcline -69 -a 
5 40-  
V )  z Labradorite -48 +l0 
a 
K 
C t o -  Zircon -91 -3 

Apatite -90 -3 
0 
a 00 400 500 600 * exposure measured with Gossen exposure meter 
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LETTER TO THE EDITORS 

With regard to  the Americium-241 sources (A. K. Singhvi and M ,  J .  
A i  tken: Americium-241 for  Alpha-Irradiations; Ancient TL, No. 31, I 
have been informed by the North American d is t r ibutor ,  Amersham/Searl e, 
that,  "In a l l  probability, the cut  edges of the s t r i p  would leak 
Americium, as  well, the repeated evacuation under vacuum would lead to 
the spread of Americium, and the contamination of the vacuum chamber 
and pump". In order to  avoid th i s ,  Amersham recommends that  they "cap 
the edges by forging a metal f o i l  piece over the edges", 

Consequently, I have had our six sources capped by Amersham a f t e r  
they were purchased; the cost was $50. I believe tha t  this was a worth- 
while investment, and i t  seems to me that  i t  would be prudent for  future 
purchasers of these sources to  require tha t  they be capped by the manu- 
facturer  before shipment. 

D. J .  Huntley 
Physics Dept. 
Simon Fraser University 
Burnaby, B. C., Canada 

INTERLABORATORY CALIBRATION OF RADIOACTIVE SOURCES 

The following calibration k i t  i s  now available: 

A) 1/4 g coarse-grain .fluori t e  powder (MBLE Super S) gamma irradiated to  
700 rads, 

B )  6 fine-grain f luo r i t e  discs beta-irradiated to  100 rads, 

C )  6 fine-grain f luo r i t e  discs alpha-irradiated to  an equivalent beta 
dose of 100 rads, of known a--value, 

D)  12.5 micron aluminium f o i l  fo r  checking alpha source spectra, 

E )  Smoky-glass f i l t e r  for taping onto the bottom of the photomultiplier 
housing so as to  reduce the TL intensity to  a manageable level. 

There will  be a nominal charge o f  $50. We would prefer t o  issue i t  f r ee  
b u t  such an inordinate amount of work has gone into i t  tha t  we-are obliged 
to cover some of it. 

Apply to: Dr. M. J. Aitken, Research Laboratory for  Archaeology and the 
History of Art, 6 Kebl e Road, Oxford, OX1 3QJ, England. 
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PRELIMINARY ANNOUNCEMENT - 1980 TL SEMINAR 

A second Specialist Seminar on Thermoluminescence Dating is planned for 
1-6 September 1980 at Oxford. Those who participated in the 1978 Seminar will 
be sent details when available; others interested in attending should write to 
Dr. M. J. Aitken (The Research Laboratory for Archaeology and the History of 
Art, 6 Keble Road, Oxford OX1. 345). As before the orientation will be towards 
those actively engaged in thermoluminescence and a limitation to seventy 
participants is envisaged. 

RESEARCH POSITION AVAILABLE 

SIMON FRASER UNIVERSITY I j  

A position is avail-able at the postdoctoral level to do research in the use of 1 
thermoluminescence dating on archaeological material. A strong background in 
experimental solid state physics is preferred. Salary for a PDF will be the 
NSERC rate of $925-$990 per month. Applications with other similar qualifications will 

B 
also be considered. Applications, including a curriculum vitae and the names of I 
three referees, should be sent to Dr. D. J. Huntley, Physics Department, Simon 

1 
l 

Fraser University, Burnaby, B.C. V5A IS6. 1 
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Advanced TL systems 
from Daybreak. 
Modular, expandable apparatus of compact, 
modern design. State-of-the art, yet moderate 
in cost. Complete TL systems with alpha 
counter, XY recorder, and vacuum pump 
from $PQ,100. 

NEW TL SYSTEM COMPONENTS 
800 MULTIPLE SAMPLE IRRADIATOR 

This versatile, microprocessor- 
based subsystem exposes up to 
20 samples sequentially for pe- 
riods each settable 0-9999 
seconds. Data entry is interactive, 
and a printer logs data during 
entry and as each sample is 
exposed. 

900 TL SYSTEM/COMPUTER INTER- 
FACE Contents of 24-hit photon 
counter and 8-bit status register 
transmitted to computer each "C 
during ramp (every 50 msec 
during ramp in non-Daybreak 
systems). Dual 12-bit buffered 
DACs provide outprit to XY 
recorder. Plug-compatible op- 
tions for PDP-11, LSI-11, and 
Apple I1 computers. Compatible 
with all future Daybreak system 
options, including a rapid- 
scanning interference spec- 
trorneter. 

A low-cost floppy disk based computer 
with high resolution graphics display 
will be available shortly from 
Daybreak with software for recording, 
manipulation, and reduction of glow 
curves, and for date computation and 
error analysis. 

Nudear and Medical Systems, Inc. 
37 North St., North Branford, CT 06471 
(203) 481-3970 I 


