INDUSTRIAL APPLICATIONS
OF RADIOISOTOPES WITH
THE NEW AUTOMATIC
TRI-CARB SPECTROMETER

Tracer Research involving industrial organic
compounds — oil and gasoline, solvents, phar-
maceuticals, plastics.

Ground Water Studies—large scale water
distribution problems, such as pollution and
waste disposal.

Large Scale Tagging of plant operation with
safety and economy of radioactive materials.

Tri-Carb Liquid Scintillation Counting
has opened many new possibilities for
industrial applications of radioisotopes
by making low level counting of soft
beta emitters a simple routine proce-
dure. Consider the following facts to
see how this method might be applied
to your own work.

Every single organic compound can
be uniquely identified with the radio-
active isotopes of hydrogen and carbon.
These isotopes . . . Tritium and Carbon-
14 . . . are readily available and simple
to use. They emit very soft beta radi-
ation which cannot penetrate even a
thin glass container. Other common
soft beta emitters that are now being
successfully used in industrial applica-
tions are Sulphur-35 and Calcium-45.

Although the Tri-Carb Liquid Scintil-
lation Spectrometer is sensitive enough
to be used for natural radiocarbon dat-
ing of preserved organic materials that
are over 40,000 years old, it is still
simple enough to be used for counting
hundreds of ordinary samples per day.
Obviously the possibilities for practical
industrial applications of radioactive
tracers are greatly enhanced now that
measuring equipment with this inher-
ent sensitivity is available for routine
use. Costs, safety, etc., cease to be
limiting factors, and even the labeling
of consumer products becomes a prac-
tical consideration.

For additional general information re-
quest Bulletin 314. For spe-
cific information on your
requirements, provide appli-
cation details.
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ture and not the trade name “Chloro-
mycetin”; “chlortetracycline” and not
“Aureomycin”; “oxytetracycline” and
not “Terramycin”; “neomycin” and not
“Mycifradin”; and so on.

SELMAN A. WAKSMAN
Institute of Microbiology,
Rutgers University,
New Brunswick, New Jersey

“If You Ples”

With waitresses you’re most correct;
You manage businesses with ease;

Your weaknesses we all respect—
But why on earth say processés?

This current quirk in pronunciation
might be brought to the attention of
English-speaking scientists before the
habit becomes too engrained.

Rarpu A. LEwiN
Marine Biological Laboratory,
Woods Hole, Massachusetts

Science and Religion

In his recent article, “Science and
the citizen” [Science 126, 1225 (1957)],
Warren Weaver makes the following
statement: “I would suggest that an ab-
solutely critical distinction between sci-
ence and religion may be that science
never will and never can actually reach
the final goal of perfection, whereas re-
ligion can do so and has done so.” No
true scientist will disagree with the state-
ment that science can never achieve per-
fection. The essence of science is the ca-
pacity for objective self-criticism and the
realization that today’s concepts must
constantly be revised in the light of new
knowledge.

But has religion achieved perfection?
Assuming that the morals and ethics of
human society are related to the practice
of religion, can we claim “perfection” in
this area? If so, why are we so concerned
today about crime, social injustice, and
world peace?

Religion, like science and all other
human activities, undergoes change—it
evolves. Julian Huxley, in Man in the
Modern World (1948), traces the evolu-
tion of religion from primitive man’s at-
tempts to explain and abate the forces
of nature, through polytheism, to mono-
theism. He concludes that the ultimate
stage in this evolution will be a religion
that is largely “a deep concern for the
welfare of one’s fellow man with God
absent or merely in the background.”
Whether we like it or not, the principal
religions of the world are steadily mov-
ing toward liberalism and humanism,
and away from fundamentalism. For ex-
ample, a survey of the religious beliefs
of prominent scientists in the United

States [H. J. Leuba, The Belief in God
and Immortality (1916)] showed that
only 21 percent believed in a personal
God—that is, a God capable of inter-
ceding in the affairs of man.

How can anything that is changing
and evolving be considered to be “per-
fected”? Is any human activity “per-
fect”? But suppose we concede that at
some time and place in the world there
was (or is) a “perfect” religion. Where
does this concept lead? It means that the
“perfect” object must be defended
against all change, because any change is
bad—it is away from perfection. We
force ourselves into a position of defend-
ing the status quo at all costs. Further
investigation, discussion, or criticism
must be prevented because they lead not
to improvement but to “heresy.” This is
the doctrine of infallibility based on au-
thority. To such a model of “perfection”
science is a real threat. The methods of
science depend on the light of unbiased
new truth, a devotion to self-criticism,
and a capacity for change.

As Dr. Weaver points out, the layman
is often concerned about the so-called
conflict between science and religion.
Einstein, in his essay on “Science and
Religion” [Out of My Later Years
(1941)], discusses the source of this his-
torical conflict. It occurs chiefly in the
area of interpretation of natural phe-
nomena. According to Einstein, religion
is incapable of establishing the cause-
and-effect relationships of physical oc-
currences in nature, but its insistence on
doing so has led to innumerable conflicts
in the past, most notably the clashes that
arose with the discoveries of Copernicus,
Galileo, and Darwin. He further states
that “the doctrine of a personal God in-
terfering with natural events could never
be refuted, in a real sense, by science,
for this doctrine can always take refuge
in those domains in which scientific
knowledge has not yet been able to set
foot. A doctrine which is able to main-
tain itself not in clear light but only in
the dark, will of necessity lose its effect
on mankind with incalculable harm to
human progress.”

How does this doctrine of “perfection”
in religion affect the layman’s under-
standing of science and religion? It re-
quires the conviction that, in any conflict
between science and religion, religion is
right and science is wrong. It undermines
confidence in the objective methods of
science and in the validity of its accom-
nlishments. The layman is apt to regard
lack of agreement among scientists as a
sign of weakness rather than as a source
of strength. But, most of all, the layman
is likely to mistake the enforced con-
formity of authoritarian religions for evi-
dence of Truth.

One of the vital problems of the mod-
ern world is that progress in the social
and political sciences has not kept pace
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