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New C-14 dating technique

It is one thing for the New York Times and
Time recently to credit the new carbon-14 dat-
ing technique to a team based in Rochester
without mentioning the person who first
published as a serious proposal the suggestion
of using a high-energy accelerator for this pur-
pose. But when the authoritative SCIENCE
NEews (““C-14 Dating: New Possibilities,”” SN:
6/25/71, p. 405) similarly ignores the lead ar-
ticle in the 29 April 1977 issue of the journal
SCIENCE, then a letter of this kind is called
for.

That article was entitled ‘‘Radioisotope Dat-
ing with a Cyclotron” by Richard A. Muller,
and when it was circulated in preprint form as
LBL-5510 in September 1976, it elicited the
following comments from Willard Libby, the
inventor of radiocarbon dating. Libby wrote:
‘I have read Richard Muller’s brilliant article
and I am entranced by the possibilities’” and
‘“His plan to use the 88-inch cyclotron for
radiocarbon dating is the most exciting idea
in the whole field of radioactive dating I have
heard in many years.’

The abstract to Muller’s article lists exactly
the same several advantages of the ‘‘acceler-
ate the C-14 atoms, and count-them-one-by-
one technique’” as are claimed by the
Rochester group. Muller’s important paper
was not simply a theoretical exercise; he
described a dating experiment that used his
technique to find the age of a water sample by
counting the tritium atoms that were acceler-
ated to high energy in a cyclotron and iden-
tified by the same techniques more recently
used by the Rochester group. At the Ameri-
can Physical Society meeting last April,
Muller and his associates reported their pre-
liminary success in separating C-14 from N-14
using the range technique described in
Muller’s SCIENCE article; the problem of sepa-
ration is quite straightforward and is in no
sense ‘‘virtually impossible’ as your article
states.

Luis W. Alvarez

Lawrence Berkeley Laboratory
University of California
Berkeley, Calif.

A comment in the article ‘‘Carbon-14 dating:
New possibilities”” (SN: 6/25/77, p. 405) im-
plies that past carbon-14 dating techniques
assumed that the ratio of atmospheric C-14 to
C-12 remained constant throughout history.
The article also states that the new C-14 dating

method can detect variations in this ratio. In
fact, variations in atmospheric C-14 have been
measured and are part of the evidence for the
Maunder minimum, a period of decreased
solar activity (SN: 3/6/76, p. 154). Apparently
the author of this article meant that the new
dating technique would allow better measure-
ments of the variations.

Brent Warner
Department of Physics
Ohio State University
Columbus, Ohio

(We didn’t mean to leave open the implication that
the C-14 ratio remains always constant, since it
clearly does not. The phraseology proposed in
Warner’s final sentence would have been more
precise. —Ed.)

Thunderstorms and solar flares

Your report that Holzworth and Mozer of
the University of California at Berkeley have
found global thunderstorm activity to increase
following solar flare eruptions (SN: 6/18/77,
p. 389) was welcome news to us. Their experi-
mental results, given at the American
Geophysical Union meeting in Washington in
early June 1977, verify the theoretical predic-
tions presented at the AGU meeting in San
Francisco in December 1976 by myself and
Richard A. Goldberg of Goddard Space Flight
Center.

Our theory addresses the basic physical
mechanisms required to couple the flare-
associated solar energy bursts into the at-
mosphere and trigger thunderstorm activity. It
predicts that the combined effects of solar
proton enhancements above a 20-kilometers
altitude and of galactic cosmic ray decreases in
lower heights alter the electrical state of the at-
mosphere in such a way that the probability of
thunderstorm occurrence is increased. Specifi-
cally, atmospheric conductivity is increased
above 20-km altitude and reduced at lower
heights; the inversely proportional atmosphe-
ric electrical field thereby increases at low
heights and decreases above 20 km, as ob-
served experimentally by Holzworth and
Mozer.

This theory requires further refinement and
experimental verification before it can be ac-
cepted as scientific fact; the measurements
mentioned in your article will be helpful in
this regard.

John R. Herman
President

Radio Sciences Co.
Melbourne, Fla.

Our printer’s typesetting computer was
struck by lightning and put out of com-
mission for five days this week. Varia-
tions in type in this week’s issue are due
to the necessity of typesetting on a variety

of different equipment.—Ed.
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