
in which we demonstrated space-charge coverage, perhaps because it comes at a 

Announcing the 3rdAAAS neutralization was basically the Demp- time when Japan has a near-capability of ster-type mass spectrograph. The so- building weapons using fuel reprocessed Colloquium on called "Calutron" used in the Oak Ridge at its pilot reprocessing plant. 
electromagnetic separations plant was ROGER W. GALE 

Research & also basically a Dempster-type mass do Foreign Correspondents' Club of spectrograph. It lends itself to electron Japan, 1-7-1 Yarakucho, Chiyoda-ku, 

Develonment neutralization of the ion beam space Tokyo 100 
charge because the geometric separation in of the ions of different isotopes takes the place in a region free from applied elec- 

Federal Budget tric fields. Science, Media, and A little-known aspect of the Manhat- Worst-Case Limits 
and in tan Project was another effort to carry 

out quantity separation of uranium-235 How can one discourage misuse of I ndustrv 
? by electromagnetic means. This work worst-case limits in the public domain? was performed early in the war at Prince- One approach is to widely publicize the 

June 20-21, 1978 ton University with a concept referred to fact that such misuse is unprofessional, 
as the "Isotron." It was based on veloc- unethical, and results in slanted informa- 
ity modulation of an ion beam with time- tion. When worst-case limits are mis- 

The third annual AAAS report variant electrical fields applied between used, the transgressors should be taken 
on R&D in the federal budget for drift spaces. This method did not lend it- to task. 
FY 1979 and including a special sec- 
tion on R&D in industry and its im- self to effective space-charge neutral- The news media often report the re- 
pact on the economy will be the sub- ization by electrons, a limitation also oh- sults of criminal trials. In those cases 
ject of an served in the earlier work at Cornell and where a defendant is found guilty on 

AAAS discussed in (1). The Isotron project was multiple counts, before sentencing it is 
Science & Public Policy discontinued in 1943, and the wartime standard procedure to describe the limit 

Colloquium electromagnetic separations work was of possible sentences by assuming that 
Washington, D.C. concentrated on the Dempster-type mass each count will result in the maximum 

June 20 and 21, 1978 spectrographic approach being devel- punishment and that prison time for each 
oped at the University of California Ra- count will be served sequentially. Thus, The AAAS R&D analysis pro]- diation Laboratory at Berkeley. a 60-year-old man found guilty on six 

ect, sponsored by the AAAS Com- 
mittee on Science and Public Policy Those of us who were involved in that counts, each with a 20-year maximum 
and initiated in 1976, has resulted in frenzied effort frequently speculated on penalty, is described as being subject 
two well-received books on research what the counterparts of our apparatus to a possible sentence of 120 years, 
and development in the federal budg- looked like in Japan and Germany. As it notwithstanding the impossibility of such 
ets for FY 1977 and FY 1978, and tumed out, there were none. Even if the a sentence being carried out. It should be 
two highly successful colloquia in scientists of those countries had solved noted that the 120-year sentence even 
June of 1976 and 1977, attended by the space-charge problem of the electro- has a legal connotation, namely, that 
200-250 AAAS members, govern- magnetic method, it is unlikely plants parole would not be possible for 60 years 
ment officials, and others. * The June could have been constructed and oper- (in many jurisdictions) should the maxi- 
20-21, 1978 colloquium will offer a ated to carry out the necessary quantity mum sentence be implemented. 
forum for constructive discussion of of uranium-235 separation. The bombing Regardless of the impossibility and 
current issues in federal and industry 
R&D with officials of the Executive attacks during the later phase of the war meaninglessness of such a sentence, 
and Legislative branches and from would have been too disruptive, there has been no apparent public con- 
industry and universities. Research W. E. PARKINS fusion or concern about the use of such 
& Development: AAAS Report III Atomics International, numbers by the media. This lack of con- 
by Willis H. Shapley and Don I. Canoga Park, California 91304 cern may be explained by the fact that 
Phillips will be available in book there are criteria understood by the pub- 
form for the June 1978 colloquium. References lic that allow them to evaluate the state- 

Specific topics this year will be i. L. p Smith, w. E. Parkins, A. T. Forrester, me nt with proper perspective. The limit- 
the impact of the first complete Car- "On the separation of isotopes in quantity by 
ter budget on R&D, trends and prob- electromagnetic means," Phys. Rev. 72, 989 ed life-span of individuals and the rarity 
lems of R&D in industry, and the (1947). of such sentences ever being completed 
impact of R&D on the economy. While my own research corroborates are self-evident, and this may prevent 
For information and reservations, nearly all of what Deborah Shapley re- misinterpretations. 
write to ports on Japan's attempts to build an I call this tendency of the media, the 

Ms. Patricia S. Curlin atomic bomb (News and Comment, 13 public, scientists, and others to make an 
AAAS Office of Public Jan., p.152), the fact is that Japan lacked estimate of the worst-case limit in the 

Sector Programs adequate long-range aircraft like the B- case above and in other situations the 
1776 Massachusetts Ave., N.W. 29 and by 1943 had inadequate capabili- "penal syndrome." Just as an average is 

Washington, D.C. 20036 ties to even launch a second attack on a central measure of a range of possible 

'Research and I)eveiopment in the i4ederai Budget: FY Hawaii. A much more likely scenario measures, the upper (or lower) limit of 
1977 and Research and i)eveiopiaent in the Federal would have been for Japan to resort to the range of possible measures is also a 
Budget: I4'Y t978 ($5.50 each; ,IAAS 11114111b141S, $495 using its bomb in China, Okinawa, or valid, but often inferior, way of describ- 
and Ills 1976 a"d 1977 Coiioquinm Proceedings ($525 
eaI'll,' AAAS tIleIrIheO, 54.75) lPldV he parrhasedfro,n even the Soviet Union. ing quantifiable conditions. However, 
AA"iS. Some Japanese newspapers have cho- the use of such upper limits in many situ- 

sen to give the Science article front-page ations is made without the criteria neces- 
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________________________________________________________________________ - sary to put these limits in reasonable per- 
spective. It is typical for the media and 
the public to focus on these upper limits, 
and to do so without qualifications. 

As an example, consider the case of 
plutonium toxicity. Although there is no 
case on record of a fatality caused by 
plutonium in humans (1), it is often said 
that plutonium is one of the substances 
most toxic to humans and that 200 mil- 
lion body burdens can be held in a single 
teaspoon. Certainly body burdens are a 
useful comparative measure of the rela- 
tive toxicity of substances that can be 
absorbed by an "average" human; but 
without reference to the relative ability 
of such doses to reach the human body, 
they have no meaning in any absolute 
way. The critical pathway to the human 
body for plutonium is inhalation of in- 
soluble particles of plutonium oxide 
(within a limited size range). Conversely, 
the toxin that causes botulism, the body 
burden limit for which is often compared 
to that for plutonium, is highly soluble in 
water and can reach the human body 
more easily (2). 

In science, extreme limits are useful 
measures. They may be used on either 

litti flown fact: U.S. Patenl#31348569 an absolute or relative basis; in the lat- 
ter case systems may be compared Most incubatorproblems can be against each other at their limits. How- 
ever, for both there is now an under- traced to unreliable Cu2 control standable reticence by many scientists to 
state worst-case limits for fear of misuse 

It's true. Most models assembly snaps out, the by the media and others. This impedes 

employ a relay and heating element and the transfer of important information. 
filament that corrodes. This electronic components slide One cannot fault the media for wanting 
causes the C02 to fluctuate, out like a drawer, and the to use worst-case limits, as they make news more marketable. The fault lies in 
but you are usually thermostat can be changed using them without qualification in cases 
unaware of it until an in minutes. No incubator where important criteria for discrimina- 
experiment is endangered. has ever been made like tion are absent, where propagation of 
Now Heinicke announces this one. such limits takes place out of context, 

and where purposeful misuse occurs. 
an exclusive patented solid Available in single or space In any case, the professional commu- 
state system featuring a saving vertical models. nity must preserve its right to use and 
thermister detector that There's much more. Write publish all information for public under- 
obsoletes the relay and fila- for brochure. standing without the menace of possible 
ment detector. It reduces misuse. A concerted effort to identify 

zero drift and maintains Heinicke and criticize misuse as cited is an impor- Instruments tant duty that accompanies the right to 
the C02 at precisely free exchange of information. 
the level you set it. 3000 Taft Street W. D. ROWE 

For super-convenient Hollywood, Florida 33021 Office of Radiation Programs, 
Phone 1-800-327-9783 Environmental Protection Agency, 

maintenance, the shelf or (305) 9876101 Washington, D.C. 20460 

Notes 
If you should ever have an equipment breakdown... 1. There may or may not be statistical fatalities 

among the total population resulting from pluto- 

IflI ut " 0  nium exposure, but cause-effect relations cannot be established except when test animals have 
been given very lat"ge doses. o r You'll seldom need the Minute Man 2. Further confusion may arise from the delayed 

service, because Heinicke and Napco instruments are effects of 239Pu exposure being measured in 
years while those of the botulism toxin are mea- built to work. But if you do, dial toll-free 800-327-9783. sured in hours. Thus the comparison of body 
burdens alone is inferior to other measures as a 
way of describing relative toxicity. 
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