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construction of a 610-ton C2Cl4 detector.
The Homestake Mining Co agreed in
1965 to excavate an experimental area at
4850 feet (1480 meters) deep in its gold
mine in Lead, South Dakota, and so
began a unique academic–industrial
cooperation that lasted for 35 years.

The first Homestake results, an-
nounced in 1968, showed that the solar
neutrino signal was less than 3 solar neu-
trino units (1 SNU⊂ 10–36 interactions
per target nucleus per second), com-
pared with a predicted rate of about
8 SNU. As soon as those data became
available, Pontecorvo speculated that
the reduction in observed flux might be
due to transitions of electron neutrinos
into muon neutrinos (the tau neutrino
had not yet been observed). It took al-
most three decades to experimentally
verify Pontecorvo’s astute explanation.

When the Homestake experiment
was being designed, the predicted solar
neutrino flux was about 30 SNU, or
about five conversions of 37Cl to 37Ar per
day, and the expected cosmic-ray back-
ground in the 610-ton detector was
about 1% of that rate. By the time the
detector was in operation, the predicted
signal had been reduced to 8 SNU, or
slightly more than one 37Ar produced
per day. The observed signal, 2.5 SNU,
corresponded to one 37Ar atom pro-
duced every two days, with a cosmic-
ray background of about 10% of that
signal. Detecting the signal required a
series of upgrades and improvements
to the argon extraction, sample purifi-
cation, counting system, and internal
calibrations as well as increased rejec-
tion of background signals. Those im-
provements permitted Davis and his
team, of which I was a part, to ulti-
mately measure the solar neutrino flux
with a statistical precision of 5%.

In 1984 Davis retired from Brook-
haven and joined the University of Penn-
sylvania as a research professor. He re-
mained in that position until his death.
The experiment, which transferred with
him from Brookhaven to Penn in 1984,
continued for another 18 years.

In addition to the Nobel Prize, Davis
received the National Medal of Science,
the Wolf Prize, the Pontecorvo Prize, the
National Academy of Sciences’ Com-
stock Prize, and numerous other honors.

I collaborated with Davis for many
years. Despite his renown, he always re-
mained an extremely kind, well-liked,
sensitive, and unusually modest per-
son, happiest in his laboratory or with
his family or his experimental collabo-
rators. He will be missed.

Kenneth Lande
University of Pennsylvania

Philadelphia

George West
Wetherill

George West Wetherill died 19 July 2006
of heart failure in his home in Wash-
ington, DC. Early in his career, George
helped establish the field of radiometric
geochronology, and later he became a
leader in the theoretical understanding
of planet formation. For those achieve-
ments, he received the National Medal
of Science in 1997 and the top awards
from various professional organiza-
tions, including the Meteoritical Soci-
ety’s Leonard Medal in 1981, the Geo-
logical Society of America’s 1984 G. K.
Gilbert Award, the American Geophys-
ical Union’s Harry H. Hess Medal in
1991, and the American Astronomical
Society’s 2003 Henry Norris Russell
Lectureship. 

Born in Philadelphia on 12 August
1925 during the peak of the Perseid me-
teor shower, George was fascinated by
the natural world from early childhood;
he joined the American Meteor Society
in his teens. However, he found that his
interest in science led to conflicts with
the religious beliefs of some of those
around him. Many of his acquaintances
believed that it was inappropriate to
apply the scientific method to questions
regarding our origins. In a 1998 essay in
the Annual Review of Earth and Planetary
Sciences, he stated, “I am sure my inter-
est in these questions was stimulated at
an early age by the knowledge that
many people felt deeply about these
things, rather than dismissing them as
dry and boring scientific details of no
practical value.” 

George enlisted in the US Navy dur-
ing World War II and worked at the
Naval Research Laboratory in Washing-
ton, DC. In 1946 he used the GI Bill to en-
roll in the University of Chicago, where
a broad spectrum of basic physics was
being applied to the study of the natural
world. Although his training was in
physics, George’s experience at Chicago
included healthy doses of astronomy,
chemistry, and geology. He published a
paper in Physical Review in 1954 on nat-
urally occurring isotopic variations
caused by secondary nuclear reactions
instigated by the alpha decay of ura-
nium and thorium; those processes are
now referred to as Wetherill reactions. 

After graduating from Chicago,
George was attracted to the Depart-
ment of Terrestrial Magnetism (DTM)
of the Carnegie Institution of Washing-
ton, where a group was being assem-
bled for the development of radiomet-
ric clocks to determine accurate ages for
rocks. Intrigued that radiometric dating



occasionally provided incorrect results,
George first remeasured many impor-
tant decay constants, then explored the
effects of element diffusion in minerals.
The latter work led him to create the
concordia diagram, which simultane-
ously considers the decay of 235U to 207Pb
and 238U to 206Pb. The diagram not only
allows improved precision in age de-
termination, but it provides an internal
check on whether the uranium–lead
system has been disturbed by meta-
morphism. The concordia diagram re-
mains the most common approach for
translating lead isotopic measurements
into accurate ages for planetary and
solar-system events. 

In 1960 George became a professor
of geophysics and geology at UCLA.
His interest in the origin of meteorites
was rekindled in 1964 when he at-
tended a seminar by James Arnold on a
new Monte Carlo technique for study-
ing the evolution of meteorite orbits.
With a copy of Arnold’s program,
George began a second career investi-
gating the dynamics of small bodies in
our inner solar system. 

After returning to the Carnegie In-
stitution’s DTM as director in 1975,
George expanded the focus of his re-
search on the origin of meteorites to the
formation of planets. He believed, as he

was often heard to remark, that “there
are too many good questions in science
to waste one’s time doing something
that would soon be done elsewhere.”
His pioneering work showed how the
huge number of rocky building blocks
in a typical protoplanetary disk will
naturally assemble into a set of planets
such as those seen in our inner solar
system. He also demonstrated that the
same process was thwarted in the as-

teroid belt by the dynamical influence
of Jupiter and Saturn. Along the way,
George found time to consider the ori-
gin of the Moon, the source of the late
heavy bombardment of about four bil-
lion years ago, and the possible nature
of extrasolar planets. 

George Wetherill was a scientist of the
highest caliber, whose contributions fun-
damentally changed our understanding
of the history of the solar system. He also
was an exemplary citizen, serving in
many leadership roles—director, editor,
society president, member of the Na-
tional Academy of Sciences—while
maintaining his devotion to his family
and his appreciation of his ability to ad-
vance human understanding. He was a
role model for us all in what he perceived
as the ultimate responsibility of scien-
tists. As he wrote in his 1998 article, “Fun-
damental science bears the burden of dis-
tilling the vast confusion of theory and
empirical data into a form that makes it
possible to pass it in usable form to the
future, enabling gifted children to de-
velop into scientific leaders while they
are still young.”

Richard W. Carlson
John E. Chambers
Sean C. Solomon

Carnegie Institution of Washington
Washington, DC �
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