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Value for money 
Sir- Scientists are currently judged by the 
number and quality of their publications 1• 

Using such criteria, Robert May's "Review 
of world science"2 finds that the 
economically developed nations fare well, 
whether the results are expressed in terms 
of citations per person or a relative citation 
index. In today's economic climate, he 
suggests that the United Kingdom obtains 
the "best value for money" at 168.2 
citations per million pounds sterling. Such 
a figure implies that each publication costs 
£5,945 or US$9,530. May further suggests 
that better value for money is associated 
with university institutions. 

Several of my South African colleagues 
in the life sciences at university institutions 
have provided me with their average costs 
per publication. These range from $500 to 
$2,400. The average is $2,000. This is not a 
very realistic figure because chemicals are 
purchased from outside South Africa and 
are subject to 10% import duty and 14% 
value-added tax. So the real cost for each 
publication is $1,520. 

Sceptical of the quality of these 
publications? These colleagues are 
publishing in journals with impact factors 
from 1.7 to 5.2. This suggests that we are 

producing 6 papers for each produced in 
the United Kingdom, and 7 for each 
produced in the United States. If we include 
the cost of the manpower involved, we 
arrive at 24 and 28 publications respectively 
for the same investment- South African 
lecturers receive $14,000 a year (less than a 
quarter of salaries on offer in the United 
States as judged by classified 
advertisements). I should like to suggest 
that funding agencies in Europe and the 
United States should invest in South 
African science in our universities for real 
"value for money". 
J.P. Dean Goldring 
Department of Biochemistry, 

University of the Witwatersrand, 
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Johannesburg, South Africa 

e-mail: 089goldr@cosmos. wits.ac.za 
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History of parity 
violation experiment 
Sir- The Commentary article' "Parity and 
chivalry in nuclear physics" refers to the two 
first publications demonstrating the non
conservation of parity in the weak 
interactions2'3• The article is summarized by 
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the subhead "Forty years ago, the world of 
physics was stunned by the discovery that 
nuclear beta-decay does not respect 
symmetry between left and right. But the 
credit for this conclusion has not been 
properly attributed." The purpose of the 
Commentary was " ... to state for the record 
that the NBS [National Bureau of 
Standards] parity violation experiment was 
a collaborative team effort in which nuclear 
physicists and cryophysicists pooled their 
knowledge and expertise to carry out an 
experiment proposed by Lee and Yang, thus 
confirming their hypothesis that parity is 
not conserved in 13-decay': 

We have always regarded this epochal 
experiment as a team effort. When we 
wrote in 1957, " [w]e are also indebted to 
Professor C. S. Wu for reports of her 
preliminary results in the Co-60 
experiment which played a crucial part in 
the Columbia discussions immediately 
preceding this experiment", we did not 
intend to apportion credit among the 
authors of the Letter reporting the Co-60 
results. Our own experiment, 
"Observations of the failure of 
conservation of parity and charge 
conjugation in meson decays: the magnetic 
moment of the free muon", was spurred by 
Wu's Friday-lunch report of the status of 
the Co-60 experiment and was performed 
that Friday night, 4 January 1957, to 
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Tuesday morning 8 January, and our Letter 
was written that day. Had we heard the 
word from Ambler, we would have thanked 
" ... Dr E. Ambler for reports of his 
preliminary results ... " and we could as well 
have written the phrase without the "her': 
As for the 1978 Wolf Prize to Wu, citing the 
Co-60 experiment as "her most famous 
work", a prize for lifetime achievement 
awarded to Ambler could properly cite the 
same experiment as "his most famous 
work". 

Wu died in New York on 16 February 
1997. At a memorial service on 22 February, 
every speaker gave credit for the Co-60 
experiment both to Wu and to the NBS 
team. For instance, C. N. Yang said: "In 
1956 she and her collaborators at the NBS 
did one of the most exciting measurements 
. . . "; and T.D. Lee: "Forty years ago she and 
her colleagues at NBS overthrew the 
principle of conservation of parity." 

In 1973, Wu herself published a 
marvellously informative and warm 
discussion of the Co-60 experiment\ 
followed by a briefer presentation by one of 
us of the meson experiment5 ,and also by 
V. L. Telegdi6• 

In that account, Wu details the origin of 
the Co-60 parity experiment in early spring 
1956 when T. D. Lee described to her the 
possibility that the -r-6 particle decay 
anomaly could be due to the violation of 

parity conservation in the weak 
interactions. Wu suggested to Lee that the 
best bet for testing this hypothesis in ~
decaywas demagnetization-cooled Co-60, 
and she decided to work full-time on that. 
In preparing for the experiment, she and 
her Columbia colleagues immediately 
remeasured the spin of Co-60 and, on 4 
June, Wu called Ambler to find out whether 
he would be interested in a collaboration; 
Ambler accepted with enthusiasm, and 
work began at NBS. Before going to NBS for 
the first time in mid-September, Wu had 
done experiments at 4 K on the detector 
designed to detect ~ particles from a source 
at milli-Kelvin temperature, had made 
detailed studies of magnetic field effects on 
the~ counting and had studied back
scattering from the cerium magnesium 
nitrate ( CMN) crystal source backing . 

Wu also grew two Co-60 specimens, one 
with the ~-emitting thin surface layer 
containing a few microcuries of Co-60, the 
other with Co-60 throughout the crystal for 
preliminary studies of 'Y anisotropy from 
polarized nuclei. But the surface warmed 
rapidly because of condensation of residual 
helium, and the NBS team used a CMN 
shell to shield the surface. By Christmas 
Eve, the electron asymmetry was 
"reproducible and huge" but rigorous 
checks were still to come. (R. P. Hudson says 
that according to the log books, this 

occurred on the night of26 December, 
personal communication 13 March 1997.) 
Wu writes: "The period between January 
2nd and January 8th was probably the most 
tense in our whole experimental venture", 
but these meticulous experimenters 
finished all the experimental checks and 
gathered at about 2 a.m. on 9 January to 
celebrate the great event. 

Kurti and Sutton write: "In those days it 
was usual to list authors in alphabetical 
order, unless one was the leader of the team 
or the originator!' It would not be amiss to 
regard Wu as the originator of the 
experiment, given the facts as related above. 
But the NBS team of Ambler, Hayward, 
Hoppes and Hudson, as well as Wu, were 
full collaborators and deserve full credit. 
Richard L. Garwin 
Columbia University, 

New York, New York 10027, USA 
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Illinois Institute of Technology, 

Chicago, Illinois 60616, USA 
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for all of your biomolecules 
What type of purificat ion is going on in your lab1 Do some of your colleagues develop methods and optimize schemes 
t o purify peptides, proteins, or oligonucleotides at every pur ification scale? Are others purifying natural, synthet iC and 
recombinant peptides1 A re yet othe1·s purifying nat ive or recombinant proteins? Or perhaps you do all of th1s yourself. 

Doing individual t ypes of purification has meant follow1ng individual working procedures- until now, that IS. Unt il 
A KTA TM design (AKTA is the Swedish word for real; it's pronounced eckta). 

won't 
Wit~ .AKT.Adesign, your purification SyStems 

act like st r angers to one another 
AKTAdesign is the name bf a new plat form for a family of purification systems and pre-packed columns exclusively from 
us. Pharrnacia Biotech. The platform integrates fully-biocompatible hardware solutions w ith a cont rol system that g1ves you 
control over purificat ion systems from lab to production scales. It let s everyone use the same better. smarter way of doing 
purification. A ll of which means you can operate every AKTAdesign system once you've used any one of t hem. 

Each AKTA design system lets you use pre-set protocols that automatically resolve all major purification t asks-in
cluding automatic method scouting. Each system gives you pre-set running parameters for most purification techniques. 
Each system is supported w ith an extensive range of technique-specific, pre-packed columns. Each system automatically 
prepares buffers from stock solut ions- without manual titration. And each system operates via UNICORN®- w ith this 
single cont rol system, you can instantly t ransfer your methods to purification systems at all scales. 

W hat does your lab want to purify today1 A version of AKTAdesign w ill suit all your needs. Call us: I (800) 526 3593 
from the USA; +8 1 (0)3 3492 6949 from Japan; or +46 (0) 18 16 50 I I from Europe and t he rest of the world. Ask for 
a free brochure. Or meet us on the Internet at http://www.biotech.pharmacia.se . 
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