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By December 31, 1981, we had
topped that by reaching our
600th day without a lost-time
accident—representing a total of
just over 14 million manhours. This
also marked the first time that
ORNL had completed a calendar
year without a lost workday case.

This also was a year of numerous
special events that keynote pro-
gress. In January, the 30-m, small-
angle neutron scattering instru-
ment at the High Flux Isotope
Reactor was dedicated. In March,
the first coupled operation of the
Holifield Facility’s two accelerators
took place. In April, site dedication
ceremonies were held for the EBT-
P experiment to be built in the Val-
ley Industrial Park. Later in the
year, the Fusion Engineering
Design Center occupied a new office
building on the adjacent site, a
structure built by private develop-
ers and leased for our use. At the
end of May, a dedication was held
for the $10-million Component Flow
Test Loop in the Engineering Tech-
nology Division, a key experimental
facility for the HTGR program. By
the end of the year, shakedown
testing was completed successfully
when the three circulators were
operated simultaneously through
the complete design range of
speeds, up to 23,500 rpm. In July,
the ANFLOW demonstration plant
in Knoxville was dedicated. In
November, the new Hydrofracture
Facility was dedicated in anticipa-
tion of beginning operation early
this year.

Finally, it was a year in which
the Laboratory won four I-R-100
awards, bringing the ORNL total
over a five-year period to 18; for
the second year running, won an
NSPE award for one of the year’s
top ten engineering achievements;
and, for the first time since the
mid-1960s, received two E. O.
Lawrence Memorial Awards in
a single year—those recently an-
nounced for Fred Mynatt and Paul
Selby.

SPRING 1982

What lies ahead? If past is pro-
logue, then we should be amply
prepared for one obvious charac-
teristic of 1982—a degree of uncer-
tainty both about budgets and
about the future organizational
niche for energy research and
development and the supporting
sciences within the Federal govern-
ment. For me, this obvious uncer-
tainty is balanced by the knowledge
that our capabilities as a Labora-
tory are strong and proven, that
our contributions are widely recog-
nized and appreciated, and that
national laboratories in general and
ORNL in particular represent vital
cornerstones for progress in our
society.

Given the role that science and
technology must play in our
economic recovery, our response
to foreign competition, energy,
environmental protection, resource
utilization and conservation, and in
health delivery, it is clear to me
that our role is vital and irreplace-
able. For that reason, I am confi-
dent that national laboratories can
only gain, in the long term, from
the current reexaminations of their
functions and contributions.

More clear to us now than last
year at this time is the impact of a
new national Administration set-
ting its own agenda and implement-
ing its policies and programs—on
energy as well as the full range of
domestic and international con-
cerns.

We have an indication now of the
translation of new points of view,
as outlined in the 1980 campaign,
into specific programmatic direc-
tions:

e A decreasing Federal role in the
support of near-term technolo-
gies.

e New support for supply strate-
gies and the nuclear option, less
for conservation and renewable
energy development.

¢ A more restricted view of the

Federal role in energy demon-
strations and greater reliance on
private initiatives and the mar-
ketplace to bring new technolo-
gies to commercial reality.

e Pogitive support for research and
development, particularly basic
research in obviously long-term,
high-risk (but potentially high
payoff) areas where sustained
private support is unlikely.

None of these directions is sur-
prising, I think, given the strong
commitment to reduce the growth
in Federal spending and inflation
and the continuing large budget
deficits.

On the horizon we see the strong
likelihood, once again, that far-
reaching reevaluation of the way
that energy, as an issue and focus
for policy, is organized and struc-
tured at the Federal level will
occur.

A cabinet-level Department of
Energy, if the Administration is
successful in  persuading the
Congress to its point of view, will
be a thing of the past. Not likely to
be lost in the bureaucratic shuffle,
however, is the concept that began
with ERDA of an agency charged
with carrying out an integrated
approach to energy problems,
rather than a more limited
technology-specific mission, as in
the days of the AEC. The proposal,
as you know, is for an Energy
Research and Te ™ ology Agency,
ERTA, incorporating most of the
R&D elements of ERDA and DOE,
which would be located in the
Department of Commerce.

Looking more closely at the
Laboratory, for the first time since
1974 a change in the slope of our
staffing curve is evident—from the
modest but steady growth charac-
teristic of the last six or seven
post-embargo years to a modest
decline as we adjusted to the FY
1982 budget.

On the whole, we believe that
past planning choices, program
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ymas Hankins has given us

uch more than just a good
wevm-wny of a leading scientific
personality of the 19th century,
although that it certainly is. We
have here as well a historical
account of the times that formed
the background for Hamilton's
work in mathematics and physics.
Thorough in the scientific aspects
of his book, the author also deals
substantially with the philosophi-
cal, religious, and political events
that bore so heavily on Hamilton’s
work and personal life.

William Rowan Hamilton was
born in Dublin in 1805 and died in
1365. Since I also grew up in Dublin
and was exposed to much lore about
him, this book satisfied my desire
to put into perspective the bits and
pieces of information [ had accumu-
lated about Hamilton. Before read-
ing the biography, I was appre-
hensive that my impression of
Hamilton’s greatness might be
refuted by what I read. If anything,
I now think of him as being even
greater. He showed intellectual
promise at an early age; at ten, he
is reported to have had an under-
standing of ten Eastern languages,
in addition to Latin, Greek, and a
number of other European lan-
guages. At 21, he became Astron-
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by Thomas L. Hankins, The Johns
noprins unwverswy rress, sauamore and London (1980), 474 + xxit pp., $32.50.
Reviewed by Brian D. Murphy, Computer Sciences.

omer Royal for Ireland, having
won out in a fairly formidable field
which included George Biddell Airy,
who later became Astronomer
Royal at Greenwich. Hamilton con-
tinued to achieve fame and was
knighted at age 29. As a fitting
tribute to a distinguished career,
three months before his death,
Hamilton was informed that the
newly created National Academy of
Sciences in the United States had
elected him to head its list of
foreign associates.

Yet, Hamilton is probably not
well known. In Hankins’ biography,
possible reasons for this lack of
notoriety are given. Hamilton is
seen to be an idealist interested in
a very closely defined and personal
concept of science. He was pri-
marily a mathematician—an alge-
braist, to be more precise. As a
physicist, he was unconventional by
even 19th century standards. Ham-
ilton and his scientific colleagues
would probably describe themselves
as natural philosophers. Hamilton
was not at ease when dealing with
the more mechanistic subjects
within the realm of natural phi-
losophy, although some of his
discoveries were very relevant to
such matters. He was a good verbal
communicator but tended to ramble

in his papers; he could not resist
the temptation to intersperse his
mathematical writings with refer-
ences to metaphysics.

To physicists, Hamilton is prob-
ably best known for his formu-
lation of dynamics—Hamiltonian
in-quantum mechanies. Also of im-
portance to physical science is his
theory of optical systems.

Many mathematicians associate
him with quaternions, which Ham-
ilton developed while trying to
extend the two-dimensional nature
of complex numbers to three-
dimensional space. He devoted
much effort to developing the idea
of quaternions (an 800-page ..xt,
109 papers, and an additional 700
pages of work uncompleted at the
time of his death). To some,
quaternions are interesting but only
deserving of a footnote in the his-
tory of mathematics. However, as
Hankins points out, they paved the
way for the later development of
vectors and vector-operator cal-
culus. In fact, quaternions opened
up the imaginations of algebraists
at the time, which probably led to
the development of the algebras of
other useful quantities.

Hamilton, however, seems to
have failed in his efforts to com-
municate with the physicists of the
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village of L’Arcouest clustering
around Mme. Curie.

The book also describes the
struggles of French scientists in the
years between the two world wars
to obtain sufficient research financ-
ing to permit young scientists to
earn a living outside of the hide-
bound university system. In France,
that system had been supple-
mented, since Napoleon’s time, by
the Ecoles Superieures. Through an
old-boy network sanctioned by the
government, the Ecole Superieures
supplied the leaders in finance,
technology, and science. Once
stamped a Normalien or a Poly-
technicien, a graduate of these
schools (admission to which was by
national competitive examination
only) was assured a career in the
military or the administration.
Moreover, such leadership careers
were closed to the graduates of
even the most prestigious universi-
ties outside the Ecole Superieure
system.

Another aspect of this story is
the tie between politics and science.
Many of the leading scientists of
the younger post-World War I gen-
eration adhered to socialist or com-
munist beliefs, were active in the
political left, and looked to the
Soviet Union as a model of the
proper place of science in society. In
particular, Francis Perrin and Paul
Langevin, both mentors of the
younger Joliot, were politically
active leftists and influenced Joliot
to move in the same direction.

The book revi the early his-
tory of the solution of the “uranium
puzzle,” when unexpected half-lives
and activities in neutron-irradiated
uranium were discovered. Because
the phenomenon of fission had not
been suspected, increasingly com-
plex and implausible isotope
schemes of uranium decay were
proposed. People like Meitner,
Hahn, and Strassmann in Berlin, as
well as an Italian group under
Fermi and British workers at the
Cavendish Laboratory, all worked
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on this problem, whose correct solu-
tion, namely fission, was at last
guessed by Hahn and Meitner in
1939.

The book then follows the efforts
of Joliot (who had by then won a
Nobel Prize for demonstrating
artificial transmutation caused by
alpha irradiation of aluminum),
with Hans Halban and Lew Kowar-
ski, to verify the fission experi-
ments and to establish the crucial
fact that the fission of uranium
produced neutrons, making possible
a chain reaction.

It is amazing how soon the Euro-
pean scientists, especially Kowar-
ski, came upon the ideas of hetero-
geneous reactors, reactors as power
sources, and indeed, most of the
fundamental ideas on which the
entire nuclear energy enterprise
has been based since then. These
ideas, coming as they did when war
was breaking out in Europe, were
almost immediately embroiled with
the war situation.

Leo Szilard, an outsider without
money for research or support, had
probably the clearest ideas about
the war potential of chain reac-
tions. He tried, without much suc-
cess at first, to induce the scientists
of the Allied nations to impose
secrecy on their research results.
He tried to take out patents on the
chain-reaction process as a way of
increasing interest in it and
exercising some control over its use.

This patent idea was not unique
to Szilard, however. Halban, who
went to Canada, tried to get patents
on fission reactors. He and Kowar-
ski signed agreements with the
British, based on those patent
applications, that would have made
the French full participants in the
Anglo-American nuclear effort.
However, when Halban reported
details of the Allied atomic bomb
program to Joliot in Paris in 1944,
General Groves and other Ameri-
cans were furious, believing that
Joliot, a known left-wing sympa-
thizer, would turn over to the USSR

whatever he learned. The negotia-
tions failed, and France was left
out of the early nuclear bomb club
to go it alone.

The remainder of the book deals
with French efforts to build up
nuclear research after the war at
the Centre National de Recherche
Scientifique, to establish the CEA
(the French equivalent of the AEC),
and to develop a major nuclear
technology center at Saclay.

Although this part of the book
makes interesting reading, by the
time these efforts were being made
the main current of the work had
shifted to the United States. The
account of the origins of the French
posture on nuclear energy and the
rapid development of the technol-
ogy is illuminating. The “Canadi-
ens” (i.e, those French scientists
who had gone to Canada during
the war, including Kowarski and
Goldschmidt) took on the major
responsibility in the new CEA.
Joliot, although by then a full
member of the French Communist
Party, retained his leadership of
the French nuclear enterprise as
high commissioner of the CEA in
command of all scientific and
technical work.

In his somewhat brief descrip-
tion of the American atomic bomb
effort (especially the eventually
abandoned heavy-water approach at
Argonne, tied closely te the
Kowarski-Canadian effort), eart
makes one very thought-provoking
point. He recognizes the sense of
urgency felt by the American
authorities who thought they were
in a mortal race with Germany
and says, “... a little more
money spent at leisure during
1939-1941 on research and develop-
ment might have saved enormous
sums later on, and might even have
shortened the war. The value of
wide-ranging studies at an early
point is worth remembering when
new mammoth projects are touted
as the solution to this or that
national problem.”
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