For Reference

Not to be taken from this room




DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



TRAVELS IN THE NEW WORLD"

- Glenn T. Seaborg

Volume I

Prepared for the U. S Energy Research and Development Admmlstratlon
under Contract W-7405-ENG-48. .



-To
Otto Hahﬁ'
' for'his role in the.discovery of nuclear fission
and |
Enricd Fermi
for his key contributions to the achievement of

the nuclear chain reaction

117



"We had to conclude that our 'radium isotopes' have the
chemical characteristics of barium. Speaking as chemists,
we even have to say that these new substances are barlum,
not radium."”

Hahn, January 1939

"On the morning of December 2, 1942, the indications were
that the critical dimensions had been slightly exceeded
and that the system did not chain react only because of the
absorption of the cadmium strips....then this last strip
was gradually extracted, close watch being kept on the
intensity....the intensity started rising slowly, but at

an increasing rate, and kept on increasing until it was
evident that it would actually diverge."

Fernii, November 1945

'"'Tis not so deadly long a story, but I.must own, 'tis a
passing tangled one, with much running hither and thither -
and an army of names to bear in mind."

John Barth, The Sot-weed Factor
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PREFACE

Travels in the New World is an account, based on my journals, of
my visits to some 60 countries during my tenure as Chairman of the US
Atomic Energy Commission during the decade-1961-1971. The '"new. world"
of the title is the world of nuclear energy, which-has brought about
such dramatic changes in our. lives all over the planet, and beyond.
Although much of the focus of the book is on the increasing use of
nuclear electric power and other peaceful uses of nuclear energy through-
out the world, as developed before and during the decade 1961-1971, there
is also much emphasis on the role of science and technology in general
in the growth and development of the countries visited. And throughout
will be found the theme of working to prevent or minimize the spread of
nuclear weapons capability that could otherwise be aided by an uncon-
trolled adoption of nuclear power; described in some detail are my
efforts in numerous countries to promulgate the Non-Proliferation Treaty
(NPT), which should play an indispensable role in future world stability.
(This account does not include a description of the successful attain-
ment of the Limited Nuclear Test Ban Treaty, nor the efforts toward a
more comprehensive test ban treaty and arms limitation, which might be
subjects for future publication.)

Narrative material is interspersed throughout, designed to help
the reader understand the journal entries, which differ in the detail
they encompass. These entries.were recorded almost concurrently with
the visits, or very soon thereafter, and are reproduced in essentially
~unedited form, except for the filling in more fully of the names of
people, their connections, and the identification of ‘installations and
places visited. Thus they reflect the attitudes of the 1960s, which
often anticipated a faster rate of installation and operation of nuclear
power plants than has proved possible.:- Circumstances varied widely in
allowing the opportunity to make these on-the-spot recordings. Fortu-
nately ‘a number of pictures were usually taken during the visits, making
it possible to provide helpful illustrations throughout. Although the
‘heavily scheduled business agenda allowed only minimal time for sight-
seeing, I have included more than a proportionate share of scenic pic-
tures in order to enliven the account.

This, Volume I, is written on a country-by-country basis. Included -
here are an Introductory chapter and 12 chapters on Euratom, France,
Germany, Italy, the Benelux countries, United Kingdom, Sweden, Japan,
India, Pakistan, Canada, and Puerto Rico. Although the focus is on the
decade 1961-1971, earlier historical background material is included to
help set the stage; some information for the period subsequent to 1971
has been added as the writing and editing progressed but this is limited
to only a few of the most importaht issues. Volume II, well underway,
will be published in a different style, on a trip-by-trip basis, cover-
ing my visits to some 40-odd other countries. A possible Volume III
would be devoted to the Soviet Union where I visited more extensively
than other countries; the two most important of these visits, in 1963
and 1971, have been covered in individual AEC reports, which makes it
less urgent to complete that Volume, an accomplishment that my future
schedule could preclude.
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I am indebted to many people for help that has made this publica-
tion possible. The encouragement of Myron Kratzer, at that time Assistant
General Manager for International Activities at the AEC, set the stage
for the undertaking, and his cooperation, and that of his successor,
Abraham S. Friedman, is very much appreciated. Howard Brown, Arnold
Fritsch, Julius Rubin, Justin Bloom, Dan Wilkes, Cecil King, and Stanley
Schneider, who individually travelled with me on many of these trips and
often were burdened with the extra duty of helping me to take pictures
and make notes, were most helpful. My secretaries, Marie Janinek,
Mildred Cecil, and Mary Sweeney, worked hard to put my travel notes
into presentable form. My especial thanks go to Betsy McFadden, who
contributed so much to the early drafts, to other staff of the AEC
Division of International Affairs, who have helped so much in gathering
material, and to Jane Kingston, who put the manuscript into final pub-
lishable form.

G.T.S.



CHAPTER 1
INTRODUCTION

Travel is both a bane and a boon to those who have the privilege of serving
their country in high position. My responsibilities arising from the interna-
tional program of the United States Atomic Energy Commission required 21
intercontinental trips (three of them around the world) in addition to numerous
journeys within North America. I visited some 60 countries and talked with
their scientific and govermmental leaders, including those of Communist nations.
I understand that my visit with Leonid Brezhnev in 1963 was the only personal
discussion he held with a non-Communist American until April 1972, when he
talked with Secretary of Agriculture Butz.

These trips involved extended separations from my family, disruption of
normal eating and sleeping habits, exhausting schedules at nearly every stop,
intensive in-flight '"homework' to prepare for the next visit, a host of minor
frustrations and inconveniences of various sorts — and on return a mountain of
accumulated work! But the rewards were great. Reflecting now on my ten years
as Chairman of the USAEC, I am convinced that my personal discussions with
scientists and statesmen of other nations, and visits to their countries and
scientific facilities, contributed significantly both to the furtherance of
our cooperative nuclear policies and to the advancement of peaceful nuclear
programs and nuclear safeguards throughout the world. In a broader context,
they deepened my awareness of the mounting desires of peoples everywhere to work
together to solve age-old problems of disease and hunger and poverty, my realization
of science's tremendous potential to respond to these desires, and consequently,
my ability to help plan the programs that were needed.

And then, of course, there was personal '"spin-off'' — the Danube at Budapest
on a clear September day, Roman paving-stones on the Appian Way, the Bibi Khanym
Mosque in Samarkand, Inca ruins in Peru, the Great Buddha at Kamakura, the
Temple of Bacchus at Baalbek, the Acropolis in Athens, the ruins of Carthage,
the house where Beethoven composed '"Fidelio,' the mighty Congo 2,000 feet below
me winding through green jungle toward a dam construction site, canals in Venice,
the charm of exotic animals in Australia, sunset over Scotland's downs — kalei-
doscopic contacts with nature and the history of man.

But far better writers than I have related their journeys, reporting more
dramatic events and offering more memorable descriptions, than can I. Why, then,
do I tell my story? First, because it will, I hope, promote wider understanding
of a subject of profound importance to our future and that of the world: inter-
national relations in the field of peaceful nuclear applications. It is my
impression that great mumbers of intelligent, highly-educated people — other-
wise extremely well informed regarding international affairs — have little or
no knowledge of the US "Atoms-for-Peace' program, aimed at helping to extend
the benefits of the peaceful atom to all peoples, or of similar programs
conducted by many other nations and groups of nations, or of the manner in
which cooperative arrangements are initiated and conducted. I believe it will
serve a useful purpose to tell something about the programs under way and about
behind-the-scenes activities to make nuclear science an effective servant in
man's striving toward a world of peace and understanding.
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XBB 761-7040 XBB 761-7041
Great Buddha, Kamakura, Japan. Temple of Bacchus, Baalbek, Lebanon.
Arnold R. Fritsch and Glenn T. Glenn T. Seaborg in foreground.

Seaborg in foreground.

XBB 761-7042
Acropolis, Athens, Greece. Ambassador
Phillips Talbot and Seaborg in foreground.
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XBB 761-7043

Canal in Venice, Italy. Herman and June
Pollack, Glenn and Helen Seaborg, boatman.

XBB 761-7044

Ruins of Carthage, Tunis. Glenn and Helen
Seaborg, Ambassador John Calhoun.
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XBB 761-7045 XBB 761-7046

Inca Ruins, Peru. (Left to right) Myron
Bibi Khanym Mosque, Samarkand. Kratzer, Allan Dalton (behind Kratzer),
Maya (guide), Seaborgs. Robert Meyers, Robert Hollingsworth,

Seaborg, Donovan Zook.

XBB 761-7047

Kuringai Koala Park, Sydney, Australia.
Seaborgs, Maurice Timbs.
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Also, I think that the warmth of my reception everywhere and the generally
gratifying results of discussions and meetings were symptoms of the growing
recognition — both in the advanced nations and in the developing countries —
of the importance of science and science policy to overall national policy.
This recognition is leading to a new role for scientists in their own countries
and on the international scene.

Science has long been international; physicists and chemists of other
countries are familiar with my work, as I am with theirs. Now all of us find
our special fields overlapping with broader fields that may have seemed remote
in our student days, such as economics, national planning and international
efforts to establish a workable world of peace. The mutual respect and confi-
dence that marked our relations as scientists carry over into our exchanges in
these broader fields. That is why, even at times when political relations between
nations may be temporarily strained, their scientists can still talk to each
other frankly and help pave a return to harmony and constructive common endeavor.

The Atoms-for-Peace Program and Its Results

The US Atomic Energy Commission, created by the Atomic Energy Act of 1946,
was at first severely restricted in its authority to release unclassified nuclear
information, even to longtime friendly nations for peaceful purposes. But as
knowledge of the atom's potential contributions grew in such areas as medicine,
agriculture, industry, and energy, scientists and government leaders became
increasingly convinced that the United States and the few other nations possess-
ing nuclear technology had an imperative responsibility to share its benefits
with all.

Thus, in December 1953, President Eisenhower addressed the United Nations
General Assembly and proposed the establishment of a program of international
cooperation to promote the peaceful uses of nuclear energy and the creation of
an international organization for this purpose.

The President's proposal evoked immediate response. Initiated by the United
States, negotiations were started in the spring of 1954 to create the Interna-
tional Atomic Energy Agency. That August, the United States Congress opened
the way for our Atoms-for-Peace program by passing the Atomic Energy Act of 1954,
which authorized an international program ''to make available to cooperating
nations the benefits of peaceful applications of atomic energy as widely as
expanding technology and considerations of the common defense and security will
permit.'" Four months later, in December 1954, the United Nations General Assembly
adopted a resolution calling for establishment of an international agency and
for an international technical conference on peaceful nuclear applications.

The following summer, in August 1955, the First International Conference on
the Peaceful Uses of Atomic Energy was held in Geneva under United Nations'
auspices, providing the first opportunity for broad communication among nuclear
scientists from around the globe. The Conference sparked increased support and
impatience for the planned international organization, and during the next year,
negotiations sped forward. On October 26, 1956, the Statute of the International
Atomic Energy Agency (IAEA) was signed at UN Headquarters by 70 nations. The
organization came into existence the following July 29th, and the IAEA's first
General Conference was convened in Vienna on October 1, 1957.
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‘While plans for the world organization were being developed, efforts toward
regional cooperation were also under way. The years 1954-58 saw the birth of
the 11-member European Organization for Nuclear Research (CERN); the European
Atomic Energy Community (Euratom), created by members of Europe's Coal and
Steel Community; and the European Nuclear Energy Agency (ENEA), established
within the framework of the Organization for European Economic Cooperation. To
the East, eleven Communist countries agreed to set up a joint research institute
at Dubna in the Soviet Union. And in the Western Hemisphere, the Council of
the Organization of American States approved the formation of the Inter-American
Nuclear Energy Commission (IANEC).

Meanwhile, pursuant to Congressional mandate, the USAEC had initiated a
program designed to make the basic elements of nuclear technology and develop-
ment available to other nations: research reactors and other nuclear research
tools, special nuclear materials for research and power reactors, unclassified
technology and documentation, and technical assistance including training,
advisory services, and information. This cooperative program also embraced
personnel and information exchange arrangements in specialized research and
development fields, from which both the United States and cooperating nations
were to benefit. In order to facilitate our collaboration with other countries
and report on significant nuclear developments abroad, USAEC scientific repre-
sentatives were assigned to the US diplomatic missions in a few key capitals.

For the most part these activities have been conducted under ''Agreements
for Cooperation in the Civil Uses of Atomic Energy.' This is not always the
case, however. For example, our arrangements with the Soviet Union, which do
not involve the supply of special nuclear materials or reactors, have been
carried on pursuant to a succession of '""Memoranda on Cooperation."

At the end of 1971, Agreements for Cooperation were in effect with 30
individual nations and two international organizations (Euratom and the IAEA).
Such agreements contain provisions for ''safeguards,'' which are special reporting
and inspection procedures to insure that no materials obtained from the United
States, or fissionable products derived from them, are diverted to military
purposes — in other words, to insure that the peaceful atom remains peaceful.
Originally our bilateral agreements provided that the safeguard arrangements
be implemented by the United States and the cooperating nation. The United
States, however, has consistently held the position that safeguards administra-
tion should be assumed by a broad-based and impartial international organization
as soon as possible. Beginning in the mid-60's, therefore, we initiated
arrangements to transfer this responsibility to the IAEA with respect to our
bilateral agreements. This transfer was made through conclusion of a trilateral
agreement between the IAEA, the United States and the other nation concerned.
The principle of international safeguards administration was further strengthened
by the Treaty on Non-Proliferation of Nuclear Weapons, entered into force in
March 1970, which committed non-nuclear weapon states party to the Treaty to
negotiate agreements directly with the IAEA for the application of safeguards
on source or special nuclear material in all their peaceful nuclear activities.
I believe that our country's involvement in an international Atoms-for-Peace
program has contributed much to insure the application of safeguards by other
national suppliers of nuclear power reactors, and especially by the IAEA, in
an energy deficient world in which so many countries are more dependent on
this new source of energy than is the United States.
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The effectiveness of the 1955 Conference on the Peaceful Uses of Atomic
Energy in focusing attention on the atom's constructive uses and promoting
international cooperation resulted in a second conference in 1958, a third in
1964, and a fourth in 1971. I attended the first two conferences as a member
of the US delegation; at the third, I had the privilege of serving as Chairman
of the delegation. While the main theme on this occasion was nuclear power — an
area of mounting importance in view of the soaring demand for energy throughout
the world — the whole spectrum of peaceful nuclear research and applications
was covered. I was tremendously impressed by the scientific progress and
global interest reflected in the exhibits and papers presented by the 77 UN
member states and 10 specialized and related agencies participating. Most of
all, I was heartened by the degree of international cooperation the world commun-
ity had achieved in so short a time. I emphasized the significance of this

aspect in the conclusion of my address to the assemblage in the Geneva Palais
des Nations:

This international collaboration practiced so successfully in
nuclear energy gives further strength to the thesis that science
can serve as a common ground between all nations of the world.

A uranium or plutonium atom knows no nationality. Through inter-
national conferences such as this, and other broader and more
intensive programs of exchange and collaboration, science may be
a leading factor in resolving the differences which still remain
between countries.

After that third Geneva conference, it was with heightened optimism that I
resumed my travels as a citizen both of Enrico Fermi's ''mew world" of atomic
energy and of the wider new world of united effort. And when, as President of
the 1971 Conference, I considered the striking advances of the intervening years
and particularly the signing of the Treaty on Non-Proliferation of Nuclear
Weapons, I felt that my optimism had been justified.

Virtually all my trips, timed in order to permit participation in particular
events or meetings, provided opportunities for discussions on a wide range of
unrelated topics. Thus, for example, my annual attendance at the IAEA General
Conference afforded occasions for talks en route and at the Conference with
representatives of many nations regarding projects or problems of special mutual
interest to the United States and their respective countries. Often this meant
resumption of discussions or negotiations initiated half a world away, on some
other trip or in the United States. Therefore I shall begin my account by
fitting the pieces together from various times and places, filling in the gaps
as necessary, in order to convey a coherent picture of our arrangements with
certain of the nations with which we cooperate.

In writing this account, I have drawn primarily on the journal I kept
throughout the years of my USAEC chairmanship. My journal notes have been
supplemented by explanatory or background material as seemed necessary or
appropriate. I wish to emphasize, however, that I am making no attempt to tell
the whole story of '"atoms-for-peace.'" That would take many volumes. Therefore,
I do not try to describe the international programs similar to ours being
conducted now by many other nations. I do not seek to present a complete picture
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of the peaceful nuclear programs of the nations I visited, to report all aspects
of our cooperative activities with each or to depict the work of the many USAEC
members, staff, and contractor employees whose dedication, ability, and enthu-
siasm — in their offices and laboratories and on their own travels in the line
of duty — have helped make these activities effective. My aim is to supply the
basic information essential to an understanding of the purposes and significance
of the visits and meetings in which I participated.



CHAPTER 2
EURATOM

The USAEC's international activities have been most extensive with
the industrially advanced nations, especially those of Western Europe.
This cannot be surprising; the foundations of nuclear science were laid
in Europe, and many American scientists had studied there. Before and
during World War IT many European scientists, unable to pursue their studies
in their homelands, came to this country to continue their work and contribute
their talents to projects under way here. Furthermore, enough of the
technology required for research and development survived Europe's wartime
disruption and destruction to permit resumption of progress without long
delay. Thus practicality combined with human associations to provide a
firm basis for US-European collaboration in the postwar world.

While cooperation with Western Europe has included mutual defense
purposes (and agreements for these purposes are in effect with individual
NATO countries and with NATO itself), my meetings and travels were concerned
primarily with non-military scientific collaboration. In this area we have
worked with all the nations of Western Europe, both bilaterally and in
international activities such as those conducted by the International
Atomic Energy Community — Euratom.

Cooperation with Euratom has been a cornerstone of our international
program in Western Europe. Therefore this was one of the first subjects to
occupy my attention after I became Chairman of the USAEC early in 1961, and
it was a constant matter of interest in the succeeding years.

Euratom, created by the Treaty of Rome signed in March 1957, is one
of three supranational "communities' formed in the fifties by France, the
Federal Republic of Germany, Italy, Belgium, the Netherlands, and Luxembourg.
Its hcadquarters are in Brussels; a few elements are based in Luxembourg.

It was created to coordinate and encourage the development of peaceful
nuclear applications within its member states, particularly in order to
lay down favorable conditions for the growth of nuclear industries.

Research and development activities were a prime Euratom concern
from the beginning. In the spring of 1958 the Commmity launched a $215
million five-year program to be conducted partly at four ''Joint Research
Centers" started between 1959 and 1961 in member countries (near Ispra in
Italy, Petten in the Netherlands, Mol in Belgium, Karlsruhe in Germany)
and partly through research contracts and "Contracts of Association'' between
Euratom and various organizations in its member states. Along with these
research activities and other programs, the Community undertook ''to
guarantee, by appropriate measures of control, that nuclear materials are
not diverted for purposes other than those for which they are intended."
Thus, the Euratom Commission (the Community's executive body) was charged
with establishing and implementing a system of safeguards involving
inspections and reporting on nuclear materials within the territories
of all member states, excepting only materials intended for defense.
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The founding of Euratom was encouraged and welcomed by the United
States, which consistently favored postwar efforts to promote European
unity. The United States provided both moral support and technical advice
during the course of the negotiations that led to the signing of the Euratom
Treaty in 1957 and to the organization's actual inception in January of the
following year. From the start, therefore, there existed between the United
States and Euratom a special relationship unlike our arrangement with any
other country or group of countries. Initial discussions regarding
US-Euratom cooperation were undertaken even before the Euratom organization
came into being and were intensified early in 1958. A preliminary agree-
ment on intention to cooperate was signed in early sumer 1958. Soon
thereafter, the passage by the US Congress of the Euratom Cooperation
Act of 1958 gave legislative fiat to a joint program of cooperation set
forth in a US-Euratom Agreement for Cooperation signed in November of that
year. In the same month — November 1958 — a USAEC Scientific Representative
was assigned to the US Mission to the European Communities in Brussels.

The US-Euratom program included, first, a '"Joint Reactor Program'
primarily designed to further the early construction and operation of
US-type light water reactors totaling approximately 1,000 MWe in the
Commmnity. Under the agreement, the United States made available $135
million in long-term credit for US goods and services related to this
program, assured the availability, on a deferred payment sale basis, of
the enriched uranium required for reactor fuel, arranged advantageous
terms and guarantees with respect to fuel elements and fuel-cycle costs,
and provided technical assistance.

The goal of constructing 1,000 MNe of nuclear power capacity under
this program was not to be realized, for various reasons. One important
factor was a drop in the cost of conventional fuels used in power generation;
another was uncertainty, on the part of Commmity utilities, regarding the
technical and economic performance of nuclear power projects. Nevertheless,
three nuclear power plants were constructed and brought into operation
under the US-Euratom program: the SENN plant in Italy, 60 miles south
of Rome (which started supplying power to the grid in January 1964); the
KRB in Germany, 60 miles west of Munich (first power to grid late 1966);
and the French-Belgian SENA in France near the Belgian border (connected
to grid April 1967). While the total capacity (650 MWe) of these plants
fell short of the quantitative goal, and while their construction took
longer than expected, the Joint Program did thus achieve the basic objective
of promoting the establishment of a European light-water power-reactor
industry.

The reactor program was accompanied by a ten-year research and
development program in the technology of proven US-type reactors. For
this, each side authorized roughly equal funding (ultimately amounting
to about $28 million from each side, as compared with $50 million from
each originally contemplated for the first five years alone); and each
side benefited from the exchange of technical information and personnel.
Essentially, while all projects undertaken under this program were approved
by a joint board, Euratom funds were used to finance those carried out in
the Community and US funds were used for projects carried out in the
United States.
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In line with our determination that the US cooperation with Euratom

should further peaceful aims exclusively, the Agreement contained compre-
hensive guarantees to that effect. It also provided for the establishment
and implementation by the Community — with the assistance of the United
States and frequent consultations and visit exchanges — of "a safeguards
and control system designed to give maximum assurance that any material,
equipment or devices made available pursuant to this Agreement, and any
source or special nuclear material derived from the use of such material,
equipment and devices, shall be utilized solely for peaceful purposes.'
An Amnex setting forth the principles that would govern this system stated
the Parties' understanding that these principles were compatible with and
based on the safeguards provisions of the Euratom Treaty (as well as those
in the Statute of the International Atomic Energy Agency and US Agreements
for Cooperation with other nations).

Implementation of our cooperative program started promptly. Progress
was slower than anticipated, however, especially with respect to the reactor
construction program. The response of European companies to an invitation
for bids to construct nuclear power plants was disappointing, and some
problems arose in US-Euratom working relationships. At the time I became
Chairman, the feeling had been developing with the State Department and
the USAEC that special efforts were needed to strengthen our collaboration
with Euratom and stimulate the Community's progress. This feeling was
reflected in a letter written to me by Acting Secretary of State Chester
Bowles on March 20, 1961, less than a month after I took office. "It
seems to us in the Department most desirable that we address ourselves
immediately to the task of achieving a more vital relationship between
the United States and the ... Commmity," Bowles wrote. Observing that
"for the most part, the reasons the Joint Program for construction of power
reactors in Europe has not progressed at the schedule originally anticipated
were beyond the control of the parties on both sides of the Atlantic," and
noting ''the strides Euratom has taken in assuming leadership in nuclear
research in the six countries,'" he expressed the belief that "it is time
we took a fresh look at the possibilities open to us to revitalize and
expand our cooperative efforts....We might well look toward increasing
our technical exchanges with Euratom in support of an expanded joint
research program.''

Improvement and extension of our cooperation with Euratom, then,
were primary concerns in the spring of 1961, when I assumed my duties.
At that time, particular difficulties had arisen in connection with an
""Additional Agreement for Cooperation'' approved by Congress in July 1960.
The United States had viewed this Additional Agreement as designed primarily
to meet certain immediate Euratom needs (particularly their requirements for
special nuclear materials) with respect to specific projects. Euratom
officials, however, had wanted and expected it to provide much broader
assistance. They felt that the Agreement as approved was too limiting,
especially as to the quantities of enriched uranium to be made available,
the restricting references to particular projects, and the failure to
authorize the lease (as an alternative to deferred payment sale) of uranium
for power rcactor fucl. These and other clements, in Luratom's view,

weakened confidence in US support for the Community and its programs.
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In late May 1961, Ambassador Walton Butterworth, our Ambassador
to the European Commmnities, discussed these subjects with me in Washington,
strongly recommending that steps be taken toward amending our agreements
with Euratom to provide — insofar as feasible — broader support and greater
flexibility along the lines desired by the Community. In the following
days, the USAEC gave careful consideration to the many and complex aspects
of the situation; and when in mid-June President Etienne Hirsch of the
Euratom Commission, with the Commission's Special Adviser Federico Consolo
and Dr. Jules Guéron, General Director for Research and Training, came to
Washington, we were able to have useful discussions with them concerning
our differences.

Hirsch, whom I met for the first time on this occasion, had an
impressive, even exciting personality. He was the second Commission
President. He was appointed by the Euratom member governments in January
1959 to complete the presidential term of Louis Armand (who had resigned
after serving just one year) and in the fall of 1959 was appointed to a
full two-year term. Hirsch, a Frenchman, was a dedicated "European' as
well. (This may have been one reason why he was not reappointed when his
full term expired in January 1962.) Guéron, also French, was also a strong
supporter of the concept of European wnity. I had known him since 1943,
shortly after he came to Canada from the UK as a member of a group engaged
in heavy water reactor research.

Our discussions with the Euratom representatives were devoted
primarily to the Community's objections on a number of points in the
Additional Agreement and particularly the arrangements through which
operators of power reactors built under the Joint Program would be able
to obtain fuel supplies. For example, our existing agreement provided
for deferred payment sale, and Euratom wanted the option of leasing the
material. Such a change involved the matter of interest and use rates
and other related questions. Euratom also objected to the inclusion, in
the reactor construction bid invitation, of a ""Buy American'' clause. In
addition, they considered it essential to have greater flexibility in the
use of special nuclear materials transferred from the United States for
research purposes.

In the course of several talks, we became more fully aware of the
difficulties caused by some of the existing limitations with respect to
progress in the reactor construction program. President Hirsch and his
colleagues, for their part, came to understand the legislative and other
considerations we had to take into account. At our concluding session on
June 15, attended also by Ambassador Butterworth, I was able to present
Hirsch with compromise proposals that would represent concessions to Euratom
concerns while still protecting the interests of the United States. On the
question of sale versus lease, I suggested two alternatives: continued
deferred payment, but at the favorable interest charge of 4%; or lease at
4-3/4% use charge, with a provision that would require Euratom to purchase
the material whenever US operators were required to purchase their leased
material. (In this event, however, Euratom would be entitled to purchase
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the material on a deferred payment basis at a rate of interest identical
to the use charge applicable to US industry at the time of conversion.)

Since President Hirsch could not make any on-the-spot commitments,
he naturally responded cautiously, as indicated in the following excerpts
from my memorandum on our conversation that day:

'""His reaction was that these two proposals didn't
present any additional incentives to their private utilities.
Butterworth joined me in pointing out that the 4% interest
rate could be considered as a concession, and also that we
were offering leasing for the first time. Butterworth's
general reaction was that the proposals were quite reasonable.
I also gained the impression that Hirsch was not actually
too displeased. Hirsch said that, of course, he would have
to go back to his Council of Ministers for further
consideration....

"I also said that we were prepared to accept his
Council of Ministers' suggestion regarding the 'Buy
American' limitation — the suggestion that the matter be
handled by advising the interested utilities directly,
rather than by including 'Buy American' language in the
invitation....We also discussed some of the other
items....We agreed that the matter of research cooper-
ation was an important one, and that this would be inves-
tigated by our staffs....I said that I was favorably
inclined toward the allocation of U-235 for research
purposes along the lines that they had requested....

"In the course of the discussions I told them that I
felt that Euratom was very important, beyond its immediate
concern with atomic energy matters, as a symbol for the
beginning of US cooperation with Europe in a substantive
area.

"Mr. Hirsch and I agreed that we would have regular
personal contacts, perhaps as often as twice a year."

At lunch the next day, when we gave further thought to our plan for
regular personal contacts, Hirsch and I decided to meet the following fall
after the IAEA Fifth General Conference. I expressed a preference for our
meeting to be at the JRC establishment at Ispra, which I was anxious to
visit in order to have a first-hand look at Euratom research activities.
Hirsch cordially agreed, and arrangements were made for me to stop in
Italy en route home from Vienna:

""Saturday, September 30, 1961 — Vienna to Milan

"We arrived in Milan at 11:30 a.m., and were met by
Federico Consolo, Ambassador Butterworth, John Erlewine
(USAEC Senior Scientific Representative in Brussels, where
Buratom Headquarters is located), and others. I visited
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XBB 763-7051

Ispra Laboratory, Sept. 30, 1961. (Left to right) Jules Guéron,
Howard Brown, Seaborg, Etienne Hirsch.
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Ispra with USAEC Commissioner John Graham and my staff
members Howard Brown, Dan Wilkes and Cecil King. We
received a briefing from Ispra Director Dr. G. Ritter,
Hirsch, Guéron, Euratom Commission Vice President Enrico
Medi, Commissioner Emanuel Sassen and others, and toured
the Laboratory."

In the course of the visit described above, we had cordial and
informal discussions on a number of topics, including additional R§D
areas for US-Euratom cooperation — fast reactors, homogeneous-slurry work,
and direct conversion were among the areas considered — and plans for
negotiations on amendments to our Agreements, pursuant to our June
conversations. We also discussed Euratom's need for large quantities
of plutonium for its fast reactor program. The Euratom officials expressed
the hope that the United States would provide this material. Although no
decision on their request was possible at the time, I asked about plans
for safeguarding the plutonium if we should supply it, and Guéron outlined
their safeguards arrangements.

Upon my return to Washington I reported to the President on this
visit as follows, in a letter dated October 10, 1961:

"On Saturday, September 30, I visited the Euratom
research center at Ispra on Lake Maggiore, about 50 miles
from Milan. The visit was the result of an invitation
extended by Mr. Etienne Hirsch, President, European Atomic
Energy Community, when he visited the USAEC in Washington
last June. President Hirsch and key Euratom officers were
hosts at Ispra.

"The principal research instrument at Ispra is a
nuclear reactor similar to the CP-5 at the Argonne
National Laboratory. The site is new, attractive, and
growing. There are approximately 600 employees at Ispra
at the present time, mostly German, French, and Italian,
but also including scientists and technicians from Belgium,
the Netherlands, and Luxembourg. A total staff of approx-
imately 1,100 is planned for year-end 1961.

"The principal problem confronting Euratom at the
present time, insofar as assistance from the United States
is concerned, is the need for a firm commitment by the
United States to furnish additional quantities of U-235
and plutonium for the future Euratom program and those of
its member states. An Additional Agreement is now under
consideration and the question of additional special
nuclear material is being studied. Negotiations on the
Additional Agreement are expected to commence in November
in Washington. Procedures require that such an agreement,
if successfully negotiated, must lay before the Joint
Congressional Committee on Atomic Energy for 30 days
after the Congress reconvenes in January."
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The following winter, final negotiations were concluded regarding
amendments to the US-Euratom agreements and went into effect in July 1962,
allowing lease as well as sale of special nuclear material, authorizing
provision of desired quantities of material for power and research appli-
cation, extending the effective time of the agreements, and permitting a
certain flexibility in the use of materials. Thus the problems of the
preceding two years were for the most part resolved. It was time to look
ahead to further developments in the US-Euratom relationship. Extensive
discussions were possible during a stopover in Paris that fall:

""September 22, 1962 — Brussels to Paris

"I flew to Paris with my staff members Dan Wilkes, Chris
Henderson, Cecil King, and Algie Wells (Director, USAEC Division
of International Activities). We stayed at the George V
Hotel.

"I met with Pierre Chatenet (who has succeeded Hirsch
as President of the Euratom Commission), Jules Guéron,
Federico Consolo, and Lawrence Bost of Euratom. We
discussed the possibility of the United States furnishing
plutonium for their fast reactor program. Then I had a
talk with Guéron, as we walked along the Seine, on various
Euratom and other matters.

"I had lunch alone with Chatenet at his home. We
discussed the relationship of the United Kingdom to
Euratom, and the US attitude and French attitude in this
and other matters."

Upon my return to Washington, I made the following report to the
President on my visit to the Euratom facilities and staff, in a letter
dated October 9, 1962:

"The impact of history which the European community
and the NATO alliance are making is well-recognized; but
the growth of the peaceful atom in the European community
(Euratom) — while somewhat slower than at first antici-
pated — is quickening.

"Perhaps the most vivid impression I gained on the
trip was the role which Euratom is playing in the devel-
opment of nuclear energy within the European commmity.

I visited the Belgian and Euratom laboratory at Mol,*
Belgium, where I found much important work in progress.

(I had visited another Euratom laboratory, the Ispra
laboratory, near Milan, Italy, during my trip to Europe

a year ago; much important work is also in progress there.)
Without question, Euratom is a dynamic organization which
is enabling its member states to do what no one of them
could do alone. In discussions with Monsieur Chatenet,
President of Euratom, and members of his staff, I was

x
See Chapter 6, p. 149
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impressed by the breadth and depth of the research and
development program undertaken.

"Euratom will be even further strengthened by the
entry of the UK. As I mentioned previously, negotiations
are now under way between the UK and Euratom; and while
there are many unresolved issues, I feel certain that the
UK will be an active partner within a few years. You will
recall that one of these unresolved issues is the treatment
of classified information and 'know-how' that the UK has
received from this country through our broad military
and civil exchange agreements."

The previously mentioned discussion with Chatenet regarding the
possibility of our supplying plutonium for Euratom's fast reactor research
program was one of many related talks in which USAEC officials participated
about that time. The USAEC had a strong fast breeder research program
under way. Euratom's activities in this field embraced projects at the
Joint Research Center establishments and also, through association contracts
in effect or being negotiated with organizations in France, Germany, and
Italy, projects that were included within the national programs of those
countries. Progress on both sides of the Atlantic seemed likely to be
advanced by cooperation. I explored the question fully upon my return
from Europe in 1962, and not long afterward I was able to write President
Chatenet that (in the framework of our Additional Agreement for Cooperation)
we would be able to provide the amount of plutonium they were then requesting
(about 430 kilograms) for use in facilities included within Euratom's fast
reactor program, on the assumption that mutually satisfactory arrangements
for a comprehensive exchange program would be developed. Details of such
an exchange were negotiated in the following year, through staff consulta-
tions and correspondence. The resultant arrangement (formalized in an
exchange of letters dated May 27, 1964), was the most important step in
our cooperation with Euratom since negotiation of the 1962 amendments to
our agreements. Our related sale of plutonium for use in the Community's
breeder programs was unique because it was the only large-scale plutonium
supply we had agreed to thus far. In addition to enabling Euratom to move
ahead with its own research, the US-Euratom fast reactor exchange arrange-
ment had the important advantage of reducing duplication of effort in an
area of great interest to the United States.

Referring again to my 1962 meeting with President Chatenet, I should
comment on one other topic mentioned in the above excerpt from my journal.
In 1962, there was general expectation that the United Kingdom would soon
become a member of the European Commmities. The United States considered
this a desirable prospect. France (under DeGaulle) opposed such a develop-
ment, however, and the French veto in January 1963 prevented British entry
at thdt time. Not until the meeting between French President Pompidou and
UK Prime Minister Heath, in May of 1971, did the gate finally swing open.
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Having visited Ispra and Mol, and in view of the increasing range of
our research and development cooperation with Euratom, I was naturally
eager to see the other JRC establishments. In the fall of 1963, after at-
tending the Seventh IAEA General Conference in Vienna, I found an opportunity
to visit the JRC's European Transuranium Institute at Karlsruhe, as well as
some of Germany's extensive national facilities there.

""September 27, 1963 — Vienna to Stuttgart, Karlsruhe,
and Baden-Baden

"I flew to Stuttgart with Amie Fritsch (my Technical
Assistant), Wells and King. We were met by Erlewine and
W. W. Williams of the US Embassy, Bonn. I was interviewed
at the airport by the US Armed Services Radio. We were
driven to the German Nuclear Research Center at Karlsruhe.
Here we first had an hour's briefing on the research
program. We had lunch with a number of people at the
Center, and then toured the FR-2 (12 MW heavy water
reactor) area, the isochronous (50 MeV deuteron) cyclotron
area (that I had suggested in 1957 to Seelmann-Eggebert,
during his visit to Berkeley, they build at Karlsruhe),
and the Transuranium Institute (under construction — to
cost $20,000,000). Walther Schnurr (Technical Director
of Karlsruhe) and Exrwin Willy Becker (Head of the Institute
for Nuclear Process Technology) were our guides. We were
also accompanied by Prof. Karl Wirtz (Head of the Laboratory
for Neutron and Reactor Physics), Prof. Wolf Haefele (Head
of the German Fast Breeder Reactor Project), Prof. Walter
Seelmann-Eggebert (Head of the Laboratory for Radiochemistry),
and Dr. Rudolf Greifeld (Administrative Director of the
Center). After a social hour, at which I spoke about my
May trip to the USSR to discuss cooperation in the peaceful
uses of nuclear energy and the US nuclear power program,
we were driven to Baden-Baden and checked into the Hotel
Europaeische Hof. We visited the huge gambling casino there."

My visit to the Euratom project at Karlsruhe, though brief, gave me
the impression that work there was progressing well; it seemed evident
that the Institute would make significant contributions in the years to
come. Back in Washington, I reported to the President, in a letter dated
October 7, 1963, on this visit:

"While in Europe, I also had the opportunity to visit
West Germany to inspect one of their two large government-
supported nuclear laboratories at Karlsruhe and to have
discussions in Bonn with Minister Lenz of the Ministry for
Atomic Energy. As you know, West Germany did not have an
active program in the peaceful uses of nuclear energy until
1955, and one could readily observe their determined effort
to recapture lost ground.

"At Karlsruhe we visited their 12-megawatt research
reactor and 50-MeV isochronous cyclotron. Both appeared
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XBB 763-7048

Visit to German Nuclear Research Center at Karlsruhe, September 27, 1963.
(Left to right) Karl Wirtz, Wolf Haefele, Walter Seelmann-Eggebert, Seaborg,
Walter Schnurr, W. W. Williams, Rudolf Greifeld, and Erwin Willy Becker.
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to be well-designed facilities. It was interesting to note
that at Karlsruhe fundamental work is proceeding on isotope
separation techniques in addition to the gas centrifuge

work. We were also informed that, under a recently completed
cooperative agreement with France in the field of heavy water
moderated reactors, a dual Franco-German project may be
organized to construct a large reactor of this type.

"While at Karlsruhe I also took the opportunity to
to visit the Euratom project there which is now under
construction — the European Institute for Transuranic
Elements. This project seems to be progressing well and
may make significant contributions in years to come.

"During my brief visit to Bonn, it was interesting to
note that Minister Lenz did not raise any substantive
issues, although there were several pending. I can only
assume that this gives credence to the rumor that Minister
Lenz will step down in the forthcoming Adenauer retirement."

Developments a year later necessitated talks in Brussels with
Euratom Commissioners and their staff during a stopover between the 1964
Geneva Conference on the Peaceful Uses of Nuclear Energy and the Eighth
IAEA General Conference. During this 1964 trip, incidentally, and some of
my subsequent journeys, my wife Helen was able to join me, and her name
will appear from time to time in this account. My group and I flew from
Geneva to Brussels the evening of September 9, in order to start our
meetings the next morning:

"Thursday, September 10, 1964 — Brussels

"Met with John Tuthill, our Ambassador to the European
Communities, and staff at his headquarters to discuss the
meeting with Euratom officials. Then went to Euratom
headquarters to meet with President Chatenet, Euratom
Commissioners Paul de Groote, Emanuel Sassen, and Robert
Margulies to discuss USAEC-Euratom relationships; emphasized
US determination to terminate bilaterals and thereafter
channel through the Euratom Supply Agency whatever special
nuclear materials we provide for member countries. Also
discussed the Geneva Conference, fast breeder exchange
program, cooperation in organic coolant-D,0 moderator
reactor development, the executive merger of the European
Community, etc. Fritsch, Myron Kratzer (Director, USAEC
Division of International Affairs), Russell Fessenden
(Tuthill's Deputy), Tuthill, Charles Schank (USAEC
Scientific Representative in Brussels), Dixon Hoyle
(USAEC Division of International Affairs), et al.,
participated. Went to lunch with same group, hosted by
Chatenet at Val Duchesse.
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'""Helen visited Ghent with Mrs. Tuthill, Mrs. Fessenden,
and Mrs. Schank. Later Helen, Dan, Arnie, and I visited
Waterloo. Helen and I had dinner at the Metropole Hotel,
and walked around the old part of town after dinner."

Some of the subjects discussed in our meetings in Brussels reflected
changes that were developing in the relationships between the three European
communities and in Euratom's relationships with its member states. In 1964
negotiations were under way between Euratom, the European Coal and Steel
Community, and the European Economic Community that resulted in a treaty
providing for their eventual unification in one overall organization.

This merging of the Communities, which was to start in June 1967 with the
fusion of the three executive commissions, was to take place gradually with
a view to completion by June 30, 1970. While the merger plan appeared to
represent a significant step toward stronger European unity, it was sure

to have some effect — just what effect could not yet be known — on Euratom
programs. One uncertainty, for example, was the financing of nuclear
research activities. So far these activities had been conducted according
to five-year plans for which funds were approved at the start of each five-
year period. The second such multiannual program had been initiated in
1963. The approach that would be taken by a unified Commission, within

the broader framework of the merged Commmities, toward the financing of
nuclear activities was an unknown factor. Considering our cooperative
activities with Euratom in research, we were of course intensely interested
in plans and expectations for the future, and ways in which our collaboration
might be affected by the contemplated merger.

The matter of terminating the bilateral agreements the United States
had signed with all Euratom members (except Luxembourg) before Euratom
came into being was also one of great concern to the United States. For
various reasons, particularly in order to support the European Community
concept and also in order to permit the widest possible administration of
Euratom safeguards on special nuclear materials within the Community, we
considered it desirable to allow the bilaterals to lapse on reaching their
termination dates. This "fold-in'" — as the step was dubbed — would in no
way interfere with cooperative activities under way with the separate member
states (which I shall discuss later). Our position was that the change
would merely mean that US-origin special nuclear materials for their
national programs would be supplied through the Euratom Supply Agency
under our agreements with the Community; but Euratom member states were
somewhat apprehensive lest fold-in have an unfavorable effect on our
bilateral collaboration. As indicated above, during our meeting with the
Euratom Commissioners in September 1964 I stressed the importance the
United States placed on allowing our individual agreements with member
states of the Community to terminate and then supplying the material needs
of these nations through Euratom channels. In light of our discussions,
it seemed clear that most of the member nations would go along with our
position without strong objection. France could be expected to present
difficulties, but the primary concern of the other members appeared to be
simply a desire for reassurance that termination of the bilaterals would
not adversely affect our support for their national programs. I feel that
the strong personal assurances I was able to give, reinforcing communications
and other discussions, did much to allay misgivings on this score.
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The future relationships between Euratom and its member states were
of importance to us also in our arrangement for exchange of information in
the field of fast breeder reactors, on which (as I have said) we had
reached agreement in May 1964. Through this arrangement, we had access
to information about member nations' work in this field by virtue of
Euratom's pertinent '""Contracts of Association' with its members. Whether
these contracts would be continued and what Community funding (if any)
would be provided for fast reactor research were, therefore, questions
that significantly affected the usefulness to us of our arrangement with
Euratom in this area.

These problems continued to receive attention during the succeeding
months, along with the related matter of safeguards administration. From
the beginning the United States has firmly held to the desirability of
eventually having IAEA safeguards applied on a world basis. While we
considered Euratom safeguards administration within its member states an
internationally effective system — and a considerable step forward from
bilateral safeguards — we envisioned the day when these states would accept
the IAEA safeguards system. As opportunity offered in our contracts with
officials of Euratom and its member states, we raised the question of
possible steps toward that day.

Euratom-related matters were prominent in a conversation I had in
Washington with Bertrand Goldschmidt of the French Atomic Energy Commission -
on February 12, 1965, when expiration of the Belgian bilateral — and hence
the start of "fold-in"' — was less than six months away:

""Goldschmidt was clearly against bilateral fold-in,
although not as adamant as I had expected. In response to
my question whether he would sacrifice Euratom for the
bilateral, Goldschmidt responded in the negative. (Kratzer
later commented that this response was at variance with his
understanding of Goldschmidt's position.) Goldschmidt
stated that he did not object to Euratom safeguards, but
that he could not accept supply through Euratom, because
this would infringe on French prestige. In response to
Goldschmidt's comment that France wants to maintain a close
relationship with the United States, I responded that it
was not necessary to arrange exchanges through Euratom,
nor was a bilateral agreement necessary. For example,
the United States has exchanges with the Soviets (also
India) that are not covered by a bilateral. Regarding
the eventual application of IAEA safeguards within the
Community, although Goldschmidt stated that this would be
out of the question, I received the impression that it was
not entirely unacceptable. I also had the impression that
Goldschmidt seemed to be seeking a way to cooperate with
the United States without a bilateral."

As I mentioned earlier, our 1964 exchange arrangement with Euratom

in the area of fast breeder reactors provided that we would supply the
plutonium required for the Commumity's programs in this field. The maximum



Furatom 23

amount of plutonium authorized under the European Cooperation Act of

1958 — 500 kg — was sufficient to cover their initial requirements. It
was far from enough to meet their longer-term needs, however; the European
Commission estimated that an additional 1000 kg would be necessary for
projects under way. In view of the growing power reactor construction
programs in member states, the Commission also wanted a large increase in
the maximum amount of contained U-235 authorized under the Act. Considering
the potential use of plutonium (as well as highly enriched uranium) in
weapons production, the USAEC felt it was particularly important to be

sure of adequate safeguards against any possible diversion of this material,
before submitting to Congress legislation to amend the Cooperation Act.
Early in 1965 agreement was reached on the establishment and activities

of a "Joint US-Euratom Technical Working Group'" for periodic review of the
effectiveness and implementation of the Euratom safeguards system. The
results of the facility visits and other verification activities of this
group generally justified our confidence in the Euratom system. We felt,
however, that at some facilities — especially fuel fabrication facilities
where increased quantities of plutonium would be handled — it was essential
to have intensive inspection arrangements in effect when such material was
on hand. The meetings and negotiations involved in reaching agreement on
this matter took time, which together with certain other factors signifi-
cantly delayed legislative authorization of the increase desired by the
Community.

Euratom's pending request for increased plutonium and enriched
uranium supplies, the problem of fold-in, safeguards, and other matters
were subjects of lengthy discussions during meetings in Europe in the course
of a trip I took in March 1966 in connection with a number of other concerns
in addition to US-Euratom collaboration. In Paris, the French again
broached the idea of extending their bilateral agreement with us. I again
replied that the United States intended to allow the French-US bilateral
to lapse when it expired in November. ''The French seem to dispute this
intention of ours incessantly," I noted in my journal with a touch of
exasperation, even though the French attitude was no surprise. From July
1965 to January 1966 France had boycotted the institutions of the European
Economic Community, in opposition to proposals that had been advanced
regarding the future financing of the EEC's common agricultural policy,

a plan for financial independence of that Community, and suggestions for
increased powers for the European Parliament. Although a compromise had,
superficially, mended the breach between France and the EEC, we had little
reason to expect the French to soften the opposition they had already
manifested toward termination of their bilateral agreement with us in

the peaceful nuclear field. (However, at this March 1966 meeting, of
which I shall speak again in describing our bilateral cooperation with
France,* it became clear that the French had finally realized the firmmess
of our intention; and the US-French bilateral was allowed to lapse on
reaching its termination date in November 1966.)

*See Chapter 3, pp.59-60.
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Two days after meeting with the French in Paris, I went to Brussels
for talks with Euratom officials, taking the opportunity first to visit
the JRC establishment and others in Belgium, including the Eurochemic
reprocessing plant of the European Nuclear Energy Agency (ENEA), another
multilateral organization with which the USAEC was cooperating:

"March 11, 1966 — Mol, Geel, and Brussels

"...I drove to Mol, Belgium, with Dr. Rudolf Rometsch
(Director of Eurochemic, later® to become IAEA Inspector
General), ENEA Director General Einar Saeland, Dr. Martin
Biles (USAEC Scientific Representative in Paris), and
Arnie Fritsch. At Mol we visited Eurochemic plant (should
start up within a year), where we were joined by .

T.J. Barendregt (Technical Director). I discussed with Rometsch
the problem that would arise if countries which had agreed
to TAEA safeguards wished to utilize Eurochemic reprocess-
ing facilities, for which Euratom administered safeguards
by agreement with ENEA. Larry O'Donnell and Theodore Iltis
were present, as well as Earl Shank (of ORNL, on assignment
to Eurochemic), and Richard Stien (ENEA Legal Division).

We also visited the Belgian Laboratory (CEN) where Dr.
Guéron, Julien Goens (General Manager, CEN, Mol),

P. Dejonghe (Director, CEN, Mol), and E. Vandenbemden
(Head, Joint Group, CEN-BN, for Pu Fuel Fabrication)
joined us. We saw the plutonium fuel processing facility.
Also visited Euratom Central Bureau of Nuclear Measurements
(CBNM) at Geel, hosted by Guéron, where I said a word to
the assembled staff and where we saw the 50 - 100 MeV
electron linear accelerator. There we met Jean-Marie
Salomé (French scientist at CBNM), Jozef Spaepen (Director,
CBNM) , Karl-Heinz Bockhoff (German scientist at CBNM),
Karl-Friedrich Lauver (a German scientist at CBNM), Paul
Debiévre (a Belgian scientist at CBNM), Henrik Moret

(a Dutch scientist at CBNM), and Alfred Spernol (a German
scientist at CBNM).

"I drove to Brussels with Guéron and Fritsch. We
discussed the US hope that Euratom will publish their
safeguards and put a facility under IAEA safeguards.

We also discussed organic-cooled reactors exchange, etc.

"I had dinner at Val Duchesse with Ambassador Tuthill,
Minister Fessenden, and Euratom officials, President
Chatenet, Commissioner Antonio Carrelli, Commissioner
Paul de Groote, Commissioner Emanuel Sassen, Director-
General of Executive Secretariat Giulio Guazzugli-Marini,
Director-General for Research Dr. Jules Guéron, Director-
General for External Relations Franco Cancellario d'Alena,

*je assumed this office in 1969.
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XBB 763-7049

Visit to Eurochemic plant at Mol, Belgium, March 11, 1966. (Left to right)

Martin Biles, Richard Stien, Rudolf Rometsch, Earl Shank, Seaborg, T. J.
Barendregt, Einar Saeland, Theodore Iltis, and Larry O'Donnell.

XBB 763-7050

Visit to Belgian Laboratory (CEN) at Mol, Belgium, March 11, 1966.
(Left to right) Larry O'Donnell, P. Dejonghe, Seaborg, Jules Guéron,

Julien Goens, and E. Vandenbemden.
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XBB 757-4971

Visit to the Central Bureau for Nuclear Measurements (CBNM, Euratom)
at Geel, Belgium, March 11, 1966. (Left to right) Julien Goens,
Jean-Marie Salomé, Jozef Spaepen, Karl-Heinz Bockhoff, Karl-Friedrich
Lauer, Seaborg, Paul Debievre, Jules Guéron, Hendrik Moret, Arnold
Fritsch, Alfred Spernol, and Larry O'Donnell.
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Director-General for Legal Services Theodor Vogelaar,
Director-General for Supply (and Safeguards) Fernand
Spaak, Director for External Bilateral Relations René
Foch, Hans Michaelis, H. H. Haunschild, and Tristan
de Creeft. Americans present included Fritsch, Larry
O'Donnell (Assistant for Military Arrangements in our
Division of International Affairs), USAEC Scientific
Representative (Brussels) Theodore Iltis, and Richard
Johnson (Political Officer in the US Mission to the
European Communities).

"After dinner Chatenet and I spoke on the value of
Euratom-US cooperation. We retired to another room where
I spoke to Sassen, Carrelli, Spaak, and Johnson. I
suggested that Euratom publish its safeguards regulations
and procedures and place some facility under IAEA safe-
guards as United States and United Kingdom have done —
the response to the first of these was favorable but
they offered obstacles to the second."

In advancing the suggestion that Euratom place some facility under
IAEA safeguards, I acted in accordance with a decision the USAEC had
reached in consultation with the State Department prior to my trip. I
have already mentioned the US policy objective of worldwide administration
of a single international safeguards system — that of the IAEA. While we
recognized the practical and political difficulties that impeded Euratom
acceptance of that system, we felt by the spring of 1966 that an oral
representation to the Community, proposing at least a gesture in that
direction, would not be inappropriate. Both the United States and the
United Kingdom had voluntarily placed some facilities under IAEA safeguards,
and some support from a united Europe appeared increasingly desirable. As
indicated above, however, the Euratom response was not favorable. The
Director General for Euratom Safeguards, Fernand Spaak, differentiated
between the United States and United Kingdom situation on the one hand
and the Community situation on the other. In the United States and United
Kingdom, he pointed out, IAEA safeguards applied at only a few installations,
whereas in the Community all peaceful nuclear installations were already
under international (i.e., Euratom) safeguards. Furthermore, argued
External Relations Director René Foch, if an installation in the Community
such as the Eurochemic reprocessing plant were submitted to IAEA safeguards,
this would mean pressure on the Germans to submit their own reprocessing
plant (then under construction) to the IAEA system and after that, all )
their atomic installations. This, he said, would mean discrimination within
the Conmunity, i.e., against Germany and in favor of France. (Although this
point was not made directly, the possibility of French acceptance of IAEA
safeguards on its Marcoule or Cap de la Hague reprocessing facilities was,
clearly, non-existent.)

Regarding the question of Eurochemic's reprocessing fuel from )
countries that had accepted IAEA safeguards, Foch hoped it would be possible
to make use of provisions in the IAEA system that permitted transfer of
nuclear material from such a nation to a state where it would be under
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safeguards ''generally consistent with'" TAEA safeguards. (As it turned
out, the problem did not arise; during my period as USAEC Chairman, no
country which had committed itself to accepting TAEA safeguards found it
necessary to have material reprocessed at Eurochemic.)

Another subject discussed in the course of the evening was ''barter."
This was an arrangement (in force only temporarily and authorized in only
a few cases) whereby a nation purchasing enriched uranium from the United
States for a power project might make partial payment toward the value of
the contained natural uranium component by deliveries of its own natural
uranium in the form of UF,. Commissioner Sassen expressed dismay over
the fact that the Dutch GKN-Dodewaard project had not been approved for
barter and that the only two projects approved in the Commumnity were
German (KRB-Gundremmingen and KWL-Lingen). This "discriminatory treatment,'
Sassen said, would puzzle and offend a country that felt particularly
close to the United States.

I replied that I understood the disappointment, which — I pointed
out — would be felt also by other projects turned down for barter. I said
that in general we expected that the planned initiation of toll enrichment
(enrichment by the USAEC of customer-owned natural uranium) in 1969 would
permit new power projects abroad to obtain most, if not all, of their fuel
via this method. (Legislation authorizing the introduction of toll enrich-
ment after December 31, 1968, had been passed by Congress and signed by
the President in August 1964.)

When I reported on this trip to the President (in a letter dated
March 15, 1966), I included the following summary of my Euratom visit:

"I then visited the Belgian Nuclear Laboratory at
Mol, and toured their plutonium fuel element fabrication
facilities. We discussed a project they have under way
to irradiate plutonium fuel in the Enrico Fermi Reactor
near Detroit, Michigan. A final visit was made to the
Euratom Nuclear Standards Laboratory where I met with the
staff and visited their 50 MeV linear electron accelerator.

"That evening I had dinner with the Euratom
Commissioners, the senior Euratom staff, Ambassador
Tuthill, Minister Fessenden, and others. We had an
opportunity to have a frank discussion about the barter
decisions made within the past few weeks by the United
States. In this area, Commissioner Sassen, the Dutch
member, was very concerned about denial of barter for
the Netherlands GKN Reactor. As a matter of course,
he felt it necessary to press the argument for barter
in this case even though the issue was closed and he
knew it. I did have the opportunity during the course
of the evening to discreetly suggest to Commissioner
Sassen (who is the Euratom Commissioner primarily
concerned with safeguards), Mr. Foch (Director of
External Relations) and Mr. Spaak (Director of Supply)
the possibility that (1) Euratom better publicize their
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safeguards system so that other countries could be as aware
of the fine job they are doing as the United States is, and
(2) Euratom or its Member States consider the possibility

of joining with the US and the UK as one of the 'big three'
Western nuclear powers to place one of their nuclear facilities
under IAEA safeguards as a gesture of their growing concern
over nuclear proliferation and their confidence in the IAEA
system. Commissioner Sassen was very responsive to the first
point. It was noted that while Euratom had been in their
early developmental stages of the safeguards system they had
not wanted to overplay their hand. However, since safeguards
had now become an accepted operation, they felt it quite
reasonable to consider further dissemination outside the
Euratom community of information about their system of
controls and its results. As regards the possibility of
turning over a facility to IAEA safeguards, Commissioner
Sassen was very doubtful. He and Mr. Spaak indicated a number
of areas, both technical and political which would give them
difficulties. I concluded, however, by noting that this is
an area they should keep in mind, with the view toward making
gradual but definite progress and Commissioner Sassen agreed
with this philosophy.

"Also during the course of the evening, we had an
opportunity to discuss the Euratom request that we recently
received for an additional 1000 kilograms of plutonium. I
noted that this matter was under active consideration by
the AEC."

During the months that followed our Brussels meeting in the spring
of 1966, the many topics of common US-Euratom concern (including particularly
the Joint R§&D program, fast breeders, an exchange being developed in the
field of nuclear science information handling, and the activities of the
Joint Technical Working Group in our joint endeavor to meet evolving safe-
guards requirements) were discussed in many meetings here and abroad, between
USAEC and Euratom staff at various levels. Meanwhile the steps involved in
the agreed-on merger of the three European Commmities were being initiated.
On June 5, 1967, Jean Rey, then Commissioner of the European Economic
Community (EEC) in charge of its External Affairs Division, was named
President of the single Commission of the European Commumities that on
July 1st was to succeed the three existing Commissions of the EEC, Euratom,
and the Coal and Steel Community. A few days after his designation he came
to Washington to confer with top US Government officials on the principal
questions of mutual interest. I met with him on June 10. He was accompanied
by Curt Heidenreich, Director of Euratom's Washington office. Thomas W. Fina
of the State Department, my Special Assistant Arnold Fritsch, and Abraham
Friedman, Deputy Director of the USAEC Division of International Affairs,
were also present. After congratulating Mr. Rey on his new appointment and
outlining some of the areas in which the United States and Euratom were
cooperating, I stated my hope and expectation that our cooperatiqn would
continue. During the conversation, I mentioned that I would be in Europe
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in September to attend the IAEA General Conference and offered to visit
the European Commission in Brussels to discuss our future relations.
txpressing the view that the current Middle East crisis might accelerate
nuclear power development in Western Europe, I assured Mr. Rey that the
United States would be a reliable supplier and would continue to offer
enriched uranium to foreign users at a non-discriminatory price with long-
term guarantees, while also putting our toll enrichment system into effect.

Mr. Rey, though observing that as yet he had no authority to speak,
declared that in principle he favored the continuation and deepening of
our cooperation. He welcomed my offer to meet with his Commission in
September. Regarding nuclear power development, he said that one of the
new Commission's first tasks would be to formulate a general energy policy.

The meeting in Brussels took place as planned in September. En route,
1 first completed by staggered tour of Joint Research Center establishments
(started six years earlier with my visit to Ispra!) with an extremely
interesting visit to Petten in the Netherlands, where my group and I were
briefed on both the Euratom operation and the activities at the Netherlands
National Nuclear Research Center, also located there. After that visit,
which I shall describe at some length when discussing our bilateral cooper-
ation with the Netherlands,* we flew on to Belgium:

"Thursday, September 21, 1967 — Amsterdam to Brussels

""(USAEC Commissioner) Gerald Tape, Julius Rubin (my
Technical Assistant), Myron Kratzer, Dixon Hoyle, Jules
Guéron and I flew to Brussels. (Helen and Jo Tape had taken
an earlier flight.) I sat next to Guéron and we discussed
Euratom's problems.

"We were met at Brussels by Melvin Manfull, Deputy
Chief of the US Mission to Belgium. We went to the offices
of the US Mission to the European Communities (USEC). We
conferred in the office of John Schaetzel, Ambassador to the
European Communities; the group included Ambassador Schaetzel,
George Vest (Deputy Chief of Mission, USEC), Richard Vine
(USEC Counselor for Political Affairs), Peter Hansen (Staff
Assistant to Ambassador Schaetzel), Howard Brown, and James
Goodby (member of Vine's staff). We discussed plans for
our meetings with the European Communities Commissioners
at dinner tonight and tomorrow.

"We went to dinner at Villa Lorraine as the guests of
Vice President Fritz Hellwig of the Commission of the European
Communities. (President Rey was in Strasbourg addressing the
European Parliament.) Present were Guido Colonna (Italian
Member of the Commission), Fernand Spaak (Director General

*See Chapter 6, pp. 153-158



of Energy), Hans Michaelis (Director General of Research),
Guilio Guazzugli-Marini (Director General of the Joint Nuclear
Research Center), Franco Cancellario d'Alena (Director General
for Euratom Supply Agency and Euratom Security Safeguards
Control), Jules Guéron (Adviser for Research to the Community
Commission), René Foch (Director of External Relations),
Gabriele Genuardi (member of External Relations), Ambassador
Schaetzel, Curt Heidenreich, Tape, Rubin, Kratzer, Brown and
Hoyle.

"T sat between Hellwig and Guazzugli-Marini. During
World War II Hellwig was an American prisoner of war, held
at Fort Reno in Oklahoma.

"Hellwig made some after-dinner remarks and delivered
a toast, to which I responded and invited President Rey and
the Commissioners to visit the USAEC.

'"Helen and Jo Tape visited Rembrandt's house in
Amsterdam this morning, and after lunch flew to Brussels
to join us. They were met by Mrs. Iltis and Mrs. Hoyle.
They went shopping for lace, and visited Grand Platz, which
is dominated by the Gothic spire of the Town Hall and the
gabled guild houses.

""They had cocktails at the Schaetzels' with Mmes. Spaak,
Vest, Vine, Schaetzel, Iltis, Hoyle, Guéron, Michaelis,
Foch, and Mr. and Mrs. Howard M. Warrington (he 1s a publisher
I've known for many years). Helen and Jo had dinner at the
Vests' home with Mmes. Vest, Vine, Hoyle, and Iltis."

"Friday, September 22, 1967 — Brussels

"I went with Tape, Rubin, and Brown to the US Mission
where we met Kratzer and Hoyle and worked on my remarks for
our meeting this morning with the European Commission and its
staff.
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'"We then went to the meeting at the Euratom Headquarters.

We met in a conference room with Vice President Hellwig,
Commissioner Colonna, Guazzugli-Marini, Cancellario d'Alena,
Foch, Michaelis, Karlheinz Reichert (Hellwig's Deputy Chief
of Cabinet), Michel Amory (member of Foch's staff), Guéron,
Genuardi, Heidenreich, Spaak, Iltis, Kathleen H. Shea (USAEC
Attorney, Brussels), and Goodby.

"Vice President Hellwig welcomed us and called on me
to make some opening remarks, Hellwig made remarks in
response, described the role of Euratom activities in the
newly unified Communities, and tried to explain the future
of the fast breeder reactor.
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"I told them I didn't think they should rely solely
on the fast breeder reactor, but should have a back—ug program
on thermal breeder reactors involving the thorium-U?3?® cycle.

"Hellwig said he plamned to visit us in the US during
the last half of October. I reiterated my invitation to the
athers."

In my opening remarks at this meeting, I emphasized particularly the
special nature of US-Euratom cooperation. On this point I said:

Our cooperation has been a unique one not only for us,
but also for the European Communities as well. For us, the
cooperative arrangement under the Joint Program is unique
in several respects. It is the only one of our many partner-
ships which involves major expenditures and financial commit-
ments in direct support of nuclear power development outside
the United States. Furthermore, our programs of technical
cooperation are more comprehensive and detailed than those
with any of our other partners. Finally, Euratom has been
by far the largest recipient of USAEC-produced nuclear
materials.

On the part of the European Communities, Euratom is
distinct in having a major program involving the direct
operation of facilities, the sponsorship of research and
development, and the support of industry. Thus, the
relationship between the United States — particularly the
Atomic Energy Commission — and Euratom has been one of
close and active technical cooperation. And I believe I
would be correct in saying that, for Euratom, cooperation
with the United States has been by far the largest and most
active of its numerous external relationships.

Going on to speak briefly of our Atoms-for-Peace program in general, I
expressed my belief that '"this program has been an unprecedented one' and
that its success could be measured, among other means, by its adoption by
other nations with advanced peaceful nuclear programs. I added:

It is measured, too, by the fact that today in Western
Europe many of the principal peaceful applications of
nuclear energy — including the manufacture of complete
power reactor systems of the latest proven design — are
being carried out and improved upon with a cumulative
investment in development which represents only a small
fraction of that initially required.

After then emphasizing the fact that US-Euratom cooperation resulted in
benefits for us as well, I proceeded to an overall history of our cooperation
and a review of specific areas included. In connection with our fuel policy,
I was glad to be able to inform the Commissioners of the reduction, announced
just the day before, in the USAEC price for enrichment services, from $30

to $26 per unit of separative work. Stating our awareness of the interest
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being expressed in construction of an enrichment plant in Europe, I pointed
out that the capacity of existing US diffusion plants (able to meet long-
term enriched uranium requirements of the United States and its friends
abroad for reactors built through the late 1970's) provided both Europe

and the United States with a relatively long period in which to make decisions
about the need for additional separation capacity and the best way of meeting
this need. I reported that we would soon be submitting to Congress proposed
legislation increasing the amount of U-235 authorized for supply to Euratom
from 70,000 to 215,000 kilograms, and the amount of plutonium from 500 to

1500 kilograms. (This legislation, designed to meet the greatly increased
needs of the Commumnities, which I have already discussed, received Congressional
approval two months later and became law in December 1967.)

I also emphasized to the Commission the high importance we attached
to the Non-Proliferation Treaty (on which negotiations were well advanced)

and to its effective implementation by safeguards administered or verified
by the IAEA:

The ability of the United States to cooperate in the
field of peaceful uses of nuclear energy has always been
dependent on our being able to assure ourselves that US
materials and assistance are employed only for peaceful
purposes. Our safeguards arrangements provide us with that
assurance — but they do not, of course, preclude any country
from engaging in a military nuclear program without reliance
on direct US assistance. The NPT would close that gap and
would thereby provide strengthened assurance that US
assistance was in no way contributing to a country's
military nuclear potential. I am thoroughly convinced
that the Treaty, far from hindering cooperation in peaceful
uses, can only enhance such cooperation ... by avoiding the
dangers of a further spread of nuclear weapons. I would
not want to leave you with any doubt as to how important
the US Government regards this objective, nor as to our
conviction that its attainment can be insured only through
a widely adopted non-proliferation treaty....

In the subsequent discussion, Vice President Hellwig remarked that
the previous US draft NPT had been closer to the Communities' views than
was the latest draft, submitted by the USSR. I replied that this was not
surprising, since we were trying to find a compromise between the United
States and Soviet positions. Hellwig said that while the Commission
understood this, it was very difficult to accept points that touched on
the Communities' fundamental interests. And the principle of non-discrimi-
nation within the Communities as to the safeguards system was, he said,
fundamental. The Communities did not have many sovereign rights, he went
on, but the safeguards system was one such right and a very important one.

It seemed evident that the European Commission was still favoring a
form of verification that would require the IAEA to accept paper assurances
from Euratom as to the effectiveness and integrity of the latter's system.
I did not believe that such arrangements would be acceptable to the USSR,
any more than regional safeguards systems of groups of countries in the
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Soviet bloc or the Middle East, for example, would be acceptable to us.

I believed, therefore, that Euratom member states must be persuaded to
recognize that verification, if it was to be acceptable, must involve some
degree of physical access to their territory.

With respect to US-Euratom cooperation in the fast breeder area, we
were naturally interested in knowing the prospects for renewal of the
Communities Association Contracts with member nations active in this field.
I emphasized that we would prefer to cooperate with a strengthened Euratom
rather than on a bilateral basis. Hellwig acknowledged that there had been
problems, but indicated that the Commission was optimistic about their
resolution.

Despite Hellwig's optimism, the fast breeder association contracts
were allowed to expire, and during the next two years it began to appear
that our cooperation with Community members in this field might have to
take place largely through direct bilateral exchange arrangements. This
would not require reintroduction of bilateral Agreements for Cooperation,
however, since any special nuclear materials we supplied would be channeled
through Euratom, in accordance with our established policy.

My customary report to the President, written October 5, 1967,
includes the following summary regarding Euratom:

"I should next like to comment briefly about my meeting
with Euratom officials. Since President Rey, who called on
me this past June in Washington during his informal visit
prior to assuming his new office, was presenting his address
to the European Parliament in Strasbourg, Euratom was repre-
sented during our discussions by Vice President Hellwig of
Germany, who will have primary responsibility for atomic
energy affairs in the new Commission, and by Commissioner
Colonna of Italy, who will have the important responsibility
for industrial policy.

"While it was clear that the new Commission is still
familiarizing itself with its responsibilities, and is
deeply preoccupied with the issue of British entry into the
Common Market, I believe that fusion of the Commissions and
the appointment of many new and competent members had
instilled a renewed spirit of enthusiasm in both the
Commission and its senior staff. This spirit will obviously
be tested to the utmost in the future efforts to restore
the pace toward European integration which has been
affected so adversely by the policies of General DeGaulle.

"During my visit to Brussels, the new Commission was
completing its work on a proposed response to the US request
for views on the most recent Soviet draft of Article III of
the NPT.
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"I reiterated to the Commission the high importance
which we attach to the non-proliferation treaty and to its
effective implementation by safeguards, administered or
verified by the TAEA. I have subsequently noted that the
European Commission is still proposing a form of verification
that would require the IAEA to accept paper assurances from
Euratom as to the effectiveness and integrity of its system.

I do not believe that such arrangements will be acceptable

to the Soviets, nor would they be acceptable to us if
regional safeguards systems of groups of countries, for
example, in the Soviet Bloc or the Middle East, were involved.
I believe we must press the Euratom member states to recognize
that verification, if it is to be acceptable, must involve

a degree of physical access by IAEA inspectors to their
territory. In view of the United States' readiness to

place its peaceful nuclear program under IAEA safeguards,
such a position on our part would appear to be entirely
reasonable."

A month after our Brussels meeting with the European Commission, the
familiar concern of French-Euratom relationships was one of many subjects
touched on in the course of extensive discussions in Paris with the French
regarding their national program:

'""Monday, October 16, 1967 — Paris

"...We discussed their relationship with Euratom (with
respect to fast breeder development). They hope to negotiate
a renewal of their Contract of Association which expires on
December 31, at the end of their second five-year program.
The agreement with Euratom would include Rapsodie, Masurca
and critical facilities. This is also the case for German-
Euratom facilities like Sneak at Karlsruhe. However, in
each case, the prototype reactors, like the French Phenix
reactor (250 MWe), would not be a part of cooperative agree-
ments with Euratom. Phenix is scheduled for start of
construction in 1969.'*

As I have already indicated, hopes for renewal of the French-Euratom
Contract of Association in fast breeder development proved unfounded. For
Euratom, in fact, the July 1967 merger of the Executive Commissions coincided
with the start of a period of deep uncertainty about its future. The second
five-year research program was completed at the end of 1967. The new joint
. Commission found it impossible to reach agreement with the member states on
a third multiannual program because of dissension regarding the selection
and funding of projects, apportionment of cost, the proposed broadening of
JRC activities to include non-nuclear areas, the authority of the Supply
Agency to continue acting as sole channel for purchase and transfers of
special nuclear materials for member nations, enlargement of the Commumities

*Excerpted from a meeting described in Chapter 3, pp. 63-65
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to permit entry of the United Kingdom (with which negotiations had been
reopened) and perhaps other nations, and various other factors. DeGaulle's
France maintained a posture of intransigence amid efforts to achieve
compromises, but to a certain extent the other partners shared responsibility
for the interruption of progress — admittedly halting, but still progress —
toward unified policies and programs in the nuclear field. In any case,
"interim'' limited one-year research programs were passed successively from
1968 through 1972 — each time in the hope that before December rolled around
again a solid basis could be laid for long-term activities. The Contracts
of Association in the fast reactor field that had expired were not renewed.
De facto cooperation did continue in this field and some others, however;
and in the area of controlled thermonuclear fusion, after a year's lapse,
new association contracts were signed between Euratom and organizations in
member nations. Thus it was possible to avoid termination of major programs’
and keep the JRC functioning. Nevertheless, personnel reductions at the

JRC establishments and general misgivings about the future had a depressing
effect on morale; and some strikes occurred at Ispra, the largest JRC
establishment.

The difficulties and frustrations of this long transitional period
should not be allowed to obscure positive factors. Though results and
decisions were slow in coming, genuine efforts were under way to reassess
Euratom's role in the new situation, redefine its objectives as necessary,
and thus assure its ability to continue contributing to the Communities'
progress in science and technology. There was a general feeling that
Euratom's future would be characterized by less emphasis on research itself
and greater involvement in the commercial-industrial aspects of nuclear
development. Euratom's mission was also expected to be extended to research
in some non-nuclear areas. Broad surveys, studies, and consultations were
undertaken with the aim of developing specific proposals on which agreement
could be reached among the member states.

Furthermore, there were at the same time signs of great vitality in
the European nuclear scene. There was an impressive trend toward multi-
national cooperation involving Euratom nations but not under Euratom
sponsorship — for example, in certain reactor development projects. Of
particular significance to the United States was an upsurge of interest in
the idea of establishing facilities in Europe for enriching uranium for
power reactors. Work on various enrichment methods had been under way for
years in some Community nations and in the United Kingdom; and of course
both France and the United Kingdom had already constructed gaseous diffusion
plants, primarily for military purposes. Essentially, however, all nations
remained dependent on the United States for the enrichment of uranium for
power reactors, because the hugh capacity of our plants enabled us to
produce economically the large quantities required for nuclear power stations.
Now, with power projects multiplying all over Europe as well as in the United
States, and concern rising about the ability and willingness of the United
States to continue meeting other nations' needs indefinitely, there was a
new urgency in the desire for European independence in the enrichment area.
The high costs of constructing and operating facilities seemed to rule out
the undertaking for one nation alone. International cooperation seemed
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imperative; but the questions of where, when, by what method, and by whom
were not easily answered. Articles were wrltten dlSCUSSlOHS were held;
studies were undertaken by individual groups and nations as well as by the
Commission of the European Communities and other international entities.

Amidst all this ferment, in the fall of 1968 it became known that the United
Kingdom, Germany, and.the Netherlands, which had been conducting independent
programs in the ultracentrifuge method of isotope separation, were considering
a joint project aimed at eventually starting commercial production of enriched
uranium by this method.

These developments in Europe required careful consideration — attended
by a certain feeling of tightrope-walking — on our part. We wished to give
Euratom the fullest possible support during the difficult period it was
traversing, while at the same time trying to divine the best approach from
the point of view of US interests with respect to the manifold problems.

We were especially anxious to see Euratom reach a satisfactory agree-
ment with the TAEA on the subject of future safeguards administration. The
approaching signing (July 1968) and entry into force (March 1970) of the
NPT, which would commit non-nuclear weapon states party to the Treaty to
agree to TAEA safeguards, made this essential. Some kind of agreement would
have to be worked out reconciling IAEA safeguards administration with safe-
guards administration by Euratom. Until such an agreement was reached,
Euratom nations would not ratify the NPT. Their failure to ratify would
create serious difficulties with respect to US-Euratom cooperation; for as
an NPT party, the United States would be committed not to provide source or
special nuclear materials, or equipment for the use, processing or production
of special nuclear materials, to non-nuclear weapon states unless the
materials were subject to IAEA safeguards.

As might be expected, matters of such importance to the future of the
Communities' scientific and technological activities, to US-European
collaboration, and indeed to peaceful nuclar appllcatlons throughout the
world, were subjects of discussion in many meetings with Community officials
durlng these years, I shall mention a few of those in which I participated.

Instead of visiting us in October 1967, as first planned, Vice
President Hellwig accompanied President Rey in an official visit to
Washington on February 7, 1968. Several meetings during their visit
provided opportunities to exchange views on a wide range of mutual interests.
Hellwig and Rey, accompanied by Raymond Rifflet (chef de cabinet to President
Rey), René Foch (Director of Foreign Relations, General Directorate for
External Relations of the Commmities), Pierre Dachateau (Deputy chef de
cabinet to Jean Francois Deniau, Commissioner for Financial Control of the
Communities), and Curt Heidenreich (Director of Euratom's Washington office),
met with me for discussions in which USAEC Commissioners Wilfrid Johnson
and Gerald Tape also participated, as well as Robert Schaetzel (our
Ambassador to the Commission of European Communities).

The NPT and the related question of safeguards were discussed on more
than one occasion and were the overriding topics during a meeting whose
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Visit with Commission of the European Communities,

Washington, DC, February 7, 1968.
Robert Schaetzel, Jean Rey, Seaborg, Fritz Hellwig, Gerald F. Tape,
Raymond Rifflet, René Foch, Curt Heidenreich, and Pierre Dachateau.
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participants included Adrian Fisher, Acting Director of the US Arms Control
and Disarmament Agency, and John Leddy, Assistant Secretary of State for
European Affairs. The positive attitude displayed by both Rey and Hellwig
showed that the European Commission was genuinely anxious to find solutions
to the difficult problems confronting them. Saying that Commmnity members
would probably ask the Commission for its opinion as to whether the NPT
conflicted with their obligations under the Euratom treaty, Rey told me

that on the basis of an initial examination, he felt that the latest NPT
draft represented a great improvement over previous versions and could be
accepted providing all parties interpreted certain language the same way.
Therefore, Rey continued, early contacts with the IAEA seemed indicated in
order to explore this question of interpretation. If the exploration showed
that both Euratom and the IAEA had the same ideas about Euratom's status as
an international organization and the feasibility of reaching a satisfactory
verification arrangement insuring the continued viability of Euratom safe-
guards, the Commission would be more inclined to advise member states to
sign the NPT. The Euratom safeguards system had to be retained, Rey insisted,
since it had the merit, among others, of applying in all six nations. (France
had made clear its intention not to sign the NPT; and even if it signed,
France — being a nuclear weapon state — would not thereby become subject to
IAEA safeguards, which under the Treaty were applicable to 'mon-nuclear
weapon states.'" Therefore abandonment of the Euratom safeguards system
might mean the termination of any international safeguards arrangements

in France.)

Rey indicated that the Commission planned to seek Council of Ministers
approval for early contacts with the IAEA. Hellwig said that a two-step
program would be proposed: the first step would involve formal technical
information exchanges on the two safeguards systems; the second would be
the actual drafting of an agreement, which it was felt would not start until
after the treaty was opened for signature on July 1, 1968. Both Fisher and
I emphasized the desirability of the Commission's consulting closely with
us before submitting its plan for an agreement to the IAEA. I said that I
hoped we could work in advance with both Euratom and the ITAEA in order to
avoid incompatible drafts.

Vice President Hellwig asked whether we would be obliged to halt
nuclear fuel supplies to Euratom if, later, the United States had ratified
the treaty but the Euratom countries had not because agreement with the
IAEA on the safeguards matter could not be reached. Fisher pointed out
that even after the United States, Soviet Union, and United Kingdom had
ratified, two years would pass before the NPT safeguards provisions came
into effect. We believed that if Euratom used its time wisely, this would
be sufficient; if negotiations were conducted in good faith, we did not
foresee any trouble. (Unfortunately, over three years were to pass, after
that meeting with Rey and Hellwig, before the European Commission finally
obtained a mandate to enter into formal negotiations with the IAEA on the
safeguards matter.)

Seven months after our February 1968 discussions in Washington, I
met with the¢ European Commissioners again, this time in Brussels. In
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addition to the IAEA-Euratom safeguards problem, we touched on several

other topics of mutual interest during our conversations then at Val
Duchesse:

"Thursday, September 19, 1968 — London to Brussels

"Fritsch, Kratzer, William Rice (USAEC Representative
in London) and I arrived in Brussels at noon. At the US
Mission to the European Communities we were met by Jim Goodby
(Schaetzel was in Paris to see Ambassador George Ball). DCM
George Vest accompanied us to the Chateau Val Duchesse, where
we were scheduled to attend a luncheon with representatives
of the Commission of European Communities.

"On the way, Vest mentioned Schaetzel's hope that the
United Kingdom would explore their cooperative program on
the gaseous centrifuge program on a broader scale with European
partners rather than with only Germany and the Netherlands.

"At the Chateau Val Duchesse we were met by Fritz
Hellwig, Emanuel Sassen, Wilhelm Haferkamp (Member of the
Commission, responsible for energy policy, supply agency and
safeguards), Cancellario D'Alena, Fernand Spaak, Pierre
Kruys (R&§D Division, Water Reactors), Axel Herbst (Director
General, Foreign Relations), Piero Squartini (Member of
Rey's Cabinet, responsible for science and technology
matters), Walter Pauly (Director, Foreign Relations in
science, technology and nuclear affairs), Arnold DeStordeur
(R&D Division, Fast Reactors), and Pierre Marien (R§D,
High Temperature Gas Cooled Reactors).

"After lunch we retired to an informal room, where
Hellwig and I made short, informal statements on the value
of this meeting. He brought greetings from President Jean
Rey and Commissioner Gaetano Martino who couldn't be present.
At my request, Hellwig described the present status of the
Communities and the Euratom budgets, their problems in
conducting non-nuclear work in the Commmities' laboratories,
and their problems of organization of fast reactor programs.

"Hellwig had to leave, and Haferkamp raised the question
of why the United States limited them to obtaining 50% of the
plutonium from the US utilities, and why we sell some plutonium
to our industry for $10 a gram when we charge them $43 a gram.
I explained the equity of the 50-50 sales arrangement and that
the $10 price is a subsidized price to support our research
program and that they could do the same for their industry
if they wished.

"We also discussed the IAEA-Euratom safeguards problem.
I suggested a cooperative program between the United States
and Euratom on safeguards research.
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"I explained our Cascade Improvement Program and the
difficulty of their competing with our incremental U-235 fuel
price. I asked about their plans, if any, to build enrichment
plants and they said a study of their policy would be
completed by the end of the year.

"After the meeting, we walked around the grounds,
taking some pictures and movies. Kruys talked with Kratzer,
I1tis and me about the possibility of a cooperative research
program at the Hanford Plutonium Recycle Test Reactor (PRTR)

in which Euratom would get the benefit of a reduced plutonium
price.

"We visited the Chapel of St. Anne on the hill behind
the Chateau. This was built in the 12th century. The
resident caretaker showed us through the church."

In connection with the Communities' exploration of the feasibility of
building enrichment facilities, the European Commission began some years
ago to express interest in the idea of obtaining US enrichment technology
for such a plant. For example, this subject was broached by Vice President
Hellwig during a meeting in Washington on November 12, 1968, when he and
many other Euratom and member nation representatives were in town to attend
the AIF-ANS annual meeting. After first telling us something of the Foratom
(the European equivalent of the Atomic Industrial Forum) and other studies
being made in Europe on the matter of enrichment facilities in Europe,
llellwig inquired as to the possibility of technological cooperation between
Euratom and the USAEC in this area. I replied that we would give consider-
ation to his question. As a matter of fact, our long-standing policy of
not cooperating with other nations in the enrichment area was already under
review in the light of the world-wide trend to nuclear power. Even if we
increased our enrichment capacity, as we planned to do, our foreign customers
wanted to have — and eventually would surely have — an alternative source
of supply. The desirability of cooperating with them to that end certainly
merited careful study.

Another subject that recurred in our meetings with Euratom officials
during these years was our requirement that, of plutonium purchased from
the United States, at least 50% had to be purchased from the USAEC (at a
price considerably above that offered by US private industry and by sources
in some other countries), and that the amount of plutonium purchased from
a single US private supplier could not exceed 75% of the quantity that that
supplier had available. Commissioner Wilhelm Haferkamp, who, as may be
recalled, brought up this point during our Brussels talks in September 1968,
returned to the subject during a visit to Washington in May 1969, when many
other topics were also discussed. On the plutonium supply question, we were
able to tell him that efforts were under way to liberalize terms after 1970.
Barlier in this meeting, incidentally, we had confirmed our satisfaction
with agreements reached by the Joint Technical Working Group regarding
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intensive safeguards inspection (which I have mentioned previously) at
facilities where US plutonium was to be located, and that we were therefore
prepared to proceed with the pertinent supply contract.

I should point out here that, as already anticipated at the time of
this meeting with Haferkamp, our restrictions regarding plutonium purchases
were discontinued at the end of 1970. Plutonium was becoming available in
increasing quantities in the United States and abroad. The simple factor
of economics, in a field where competitors were selling the material on
more favorable terms, took precedence here over our unilateral policies
and made a change inevitable — even though it came too late to be of much
help in finding buyers for our product.

In the fall of 1970, en route to the 14th IAEA General Conference in
Vienna, I stopped off at Karlsruhe, where I had an opportunity to revisit
Euratom's Transuranium Institute:

""Monday, September 21, 1970 — Karlsruhe

"Justin Bloom (my Technical Assistant), Abe Friedman
and I rode to the Karlsruhe Center. On our arrival at the
European Institute for Transuranium Elements, we were met by
Dr. Otto Haxel (Professor of Physics at Heidelberg University
and a member of the Karlsruhe Center's Board of Directors),
Dr. Clyde McClelland (Scientific Attaché at the American
Embassy in Bomn), and Mr. Woesler, responsible for inter-
national activities and protocol at Karlsruhe. We were intro-
duced to Roland Lindner, Henry Mattys and Werner Muller, who
described their work on chemical separation of transuranium
elements. They have a supply of six grams of *"3Am and five
grams of ?**Cm which they received from Oak Ridge National
Laboratory (ORNL) and are using extraction chromatography
to separate and purify the two isotopes. The manipulator-
controlled hot cells emgloyed for this purpose were used
previously to separate *"2Cm, which was made into a heat
source for a nuclear battery. Part of the americium and
curium is being converted into oxides for physical property
studies. Another part will be irradiated to form heavier
nuclides. Bromate oxidation is used to oxidize americium
to a higher oxidation state for the separation process. 1
was told that an arrangement had been made with the AEC to
receive one microgram of 2°2Cf but the Institute would like
to increase this amount to five or ten micrograms. I said
I would look into the possibility on my return to the
United States.

"I was also told that the movie that had been made by
the German company of the Berkeley work on element 104 (in
which I appeared giving a lecture) had been shown on the
German 'Third Program' (educational TV) and that Ivo Zvara
(of the Soviet Dubna Laboratory) had been shown also describing
his work on 104."
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During my discussion of our bilateral cooperation with Germany, I
shall have occasion to refer again to this visit,* when I was a guest of
German scientists rather than of Euratom officials.

At the conclusion of his three-year term of office, on June 30, 1970,
Jean Rey was succeeded as President of the Commission of the European
Commmitics by Franco Maria Malfatti. President Malfatti visited the
United States the following spring, and an opportunity to review current
USAEC-Euratom problems with him came at a luncheon in his honor at the
State Department. There were a number of urgent matters. First, we were
on the point of formal negotiations with Euratom with a view to further
amending our Additional Agreement for Cooperation (or, alternatively,
entering into a superseding Agreement). Exploratory talks in this
conmection had already been held. Euratom's principal aim was the
liberalization of the conditions under which Community users could obtain
US enriched uranium, and we were amenable to this.

At the same time, we werc deeply concerned over Euratom's continued
unsettled state. This significantly reduced the value to us of our
cooperative activities, especially in the fast breeder area. Another
problem was the lack of any real progress toward a Euratom-IAEA understanding
regarding safeguards administration under the NPT. In line with our adherence
to the Treaty, we had recently initiated the practice of requiring our foreign
toll enrichment customers to accept our position that if the services we
contracted to provide under new toll enrichment contracts proved incompatible
with our commitments under the NPT, then we would have no obligation to
continue providing these services. Euratom had been notified of this
requirement during the negotiation of a toll enrichment contract to supply
a reactor under construction at Doel in Belgium — the first contract for
part of the additional U-235 authorized in the 1967 amendment to the Euratom
Cooperation Act. These were the principal topics raised during our post-
luncheon discussion on April 6, 1971:

"After the luncheon I joined Malfatti and we discussed
Euratom-USAEC relations. I indicated that the extension of
our agreement for cooperation was mired in the problems
besetting the Euratom aspects of the European Communities,
and Malfatti agreed. He indicated that these problems were
being worked on, but there still was difficulty in budgeting
for research and development beyond one year at a time. He
said one of the problems was to work out a relationship
between research and industrial aspects.

"I emphasized our concern that they resolve the problem
of providing information to us in the fast breeder field in
exchange for the information that we provide to them. I also
raised the problem of their establishing a Euratom mandate to

:X
See Chapter 4, pp. 118-120.
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negotiate with the IAEA regarding safeguards so that progress
could be made toward a Euratom agreement with the Agency on
safeguards application under the Non-Proliferation Treaty.

He said they were working on this, but emphasized a recent
difficulty: he said that our notification that the USAEC
has no obligation to continue enriching services in the
event that performance of this service proves to be incompat-
ible with the obligations the United States has assumed
pursuant to the NPT had been sprung on them without advance
notice, and this had led to consternation and distress among
a number of the members. I said that this resulted

from a commitment that we had made with Secretary Rusk at
the time of the negotiation of the NPT that such a require-
ment would apply to future long-term supply contracts in
order to assure adherence to the NPT. I said that our
people should discuss this further and indicated that I
might look into this."

Regarding our provision of enrichment services for customers in
Lluratom countries, I have spoken of their concern as to continued US ability
to meet their needs, their interest in the establishment of an alternative
source of supply, and their inquiries about the possibility of our sharing
our technology to that end. I have also mentioned a policy review being
conducted in view of such inquiries, which had come not only from the
European Communities and its members but also from Australia, Canada, and
Japan. This policy review led to the announcement in July 1971 of the
decision that the United States was ''prepared to undertake exploratory
multilateral discussions with the other nations which had expressed interest
in constructing uranium enrichment facilities based on US gaseous diffusion
technology.'" In line with this decision, talks were initiated with the
Community nations and others.

At the time I write (February 1976) there has been no announcement
of plans for European involvement in construction of a gaseous diffusion
facility utilizing US technology. However, the French-dominated consortium,
Eurodif, whose other members are Belgium, Sweden, Spain, and Italy, has
decided to go ahead with their construction of a gaseous diffusion plant
as a means to uranium enrichment independence for Europe. At the same time
Urenco-Centec, an alternative enrichment undertaking financed by UK,
Netherlands, and West Germany, plans to provide enrichment capability
through the ultracentrifuge technique, which has the advantage that it can
be operated on a smaller scale and the potential to be more economic than
the gaseous diffusion method, but has the disadvantage that it is not yet
a proven technology.

As I have indicated, Euratom entered the seventies with serious
problems unresolved. But despite the complexities of these problems,
persistent efforts to solve them resulted eventually in progress on two of
the most vital issues: the application of IAEA safeguards with respect to
the non-nuclear weapon state members of the Commmity, and development of
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the long-range research programs that seem to me an essential Community
activity. In the fall of 1971, at the 15th General Conference of the TAEA,
Mario Pedini of Italy made the welcome announcement that the Council of

the Communities had approved the long-awaited mandate for negotiations

with the IAEA on safeguards. These negotiations were conducted successfully
during the ensuing year. By September 1972 basic agreement had been achieved
on arrangements for IAEA verification of Euratom safeguards in a way that
appeared compatible with the NPT. Details of implementation were hammered
out in the following months; and on April 15, 1973, the Euratom-IAEA safe-
guards verification agreement was signed in Brussels by IAEA Director-General
Sigvard Eklund, European Commissioner Ralf Dahrendorf, and the representatives
of Belgium, the Netherlands, Luxembourg, Italy, and the Federal Republic

of Germany. This major step paved the way for ratification of the NPT by
those countries.*

The obstacles to a long-range research program persisted through 1972,
when for the fifth time a one-year program had to be accepted. But at last,
on February 6, 1973, the Council of Ministers approved a four-year program
including both nuclear and non-nuclear research. This assured the continued
existence and wider usefulness of the Joint Research Center establishments.
Meanwhile, the final barriers to the Commission's enlargement had been
removed, and the UK, Ireland, and Denmark had formally become members in
January 1973. The entry of the UK, in particular, greatly increased the
scope of nuclear research facilities and applications within the Community.

Whatever the future holds, Euratom has at least partially accomplished
its original aims. It has certainly promoted industrial growth in the nuclear
field, and it has just as surely helped advance peaceful nuclear research
and applications in its member states. The desired unity in these areas
has admittedly not been achieved, partly at least because the industrial
progress attained has spurred commercial competition between the nations.
Nevertheless, in a sense Euratom may be said to have laid the foundation for
the growing transnational cooperation — between the industries of two or
more countries in specific nuclear areas, such as advanced reactor develop-
ment and fuel reprocessing — that may ultimately assure optimum use of
Europe's facilities and resources. Euratom's role and objectives as a
subordinate part of '"'the Communities'" in a changing Europe are still not
clearly defined. But I tend to believe that the uncertainties will be
overcome and that international cooperation in nuclear power will contlnue
to contribute significantly to European progress.

*See Chapter 31.
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CHAPTER 3

FRANCE

France presents an example of a country which decided to become an
independent nuclear power and succeeded in doing so. This shows that the
initial members of the "'Atomic Club'' had no monopoly on nuclear know-how
and talent.

Established in 1946, France's Commissariat a 1'Energie Atomique, or
CEA — the French Atomic Energy Commission — was originally concerned
exclusively with nuclear research and development for peaceful applications.
During the early 1950's, however, mounting sentiment in favor of nuclear
military autonomy, led first to plans for the production of plutonium in
quantities of military significance, and then to an atomic submarine project
and the start of preliminary weapons studies. Two factors in particular,
in the 1955-56 negotiations directed to the creation of Euratom, provided
fuel for those in the French Government and Parliament who resolutely
opposed continuing dependence on the United States and the United Kingdom.
One of these factors was a proposal for inclusion, in the Euratom Treaty,
of clauses aimed at guaranteeing the peaceful nature of European nuclear
activities and hence requiring all members to renounce military applications.
This was unacceptable to France. The Government declared that no condition
in the Treaty would be allowed to restrain France in the military field,
and announced its intention to conduct weapons research. Two years later
the decision was made (strongly endorsed by General De Gaulle, who became
Premier in June 1958) to construct an atomic bomb by 1960. This goal was
achieved with the first French nuclear test explosion on February 13, 1960,
in the Sahara.

Another factor in the crystallization of France's resolution to gain
nuclear independence was the exclusion from the Euratom Treaty of what some
had seen as one of the principal objectives of Europe's future nuclear
industry: construction of an isotope separation plant to free Europe from
the necessity of seeking enriched uranium supplies from the United States
and United Kingdom. After lengthy negotiation, a proposal for inclusion
of this objective was finally abandoned. France then resolved to undertake
the project alone, and construction of the Pierrelatte facility' in the
Rhone Valley started in 1960.

The French deserve great credit for their scientific and technological
skill in achieving their goal. It is unfortunate, however, that they felt
this was necessary. The course they followed impeded progress toward
European unity, increased the difficulty of attaining effective nuclear
arms control, and was attended, inevitably, by friction and mistrust between
France and the United States. But throughout the period of strained US-
French relations, rooted to a large extent in the element of military
nuclear cooperation or rather its lack, our cooperation in peaceful nuclear
applications remained active and, indeed, one of the bright spots in our
relations. Among the reasons for this were the close personal associations
that had developed between nuclear scientists around the world — such as
my friendship with Bertrand Goldschmidt.



France 47

I first met Bertrand on July 21, 1942, when he arrived at the Metal-
lurgical Laboratory at the University of Chicago for what was planned as
a two- or three-week stay.

Bertrand was then about 30 years old. Almost ten years earlier,
when he was completing his studies at the Paris School of Physics and
Chemistry, he had been selected by Marie Curie as her future assistant.
Madame Curie's death in February 1934 came before he could actually start
research under her direction, but his brief contact with her, as described
in his book The Atomiec Adventure, may have played a significant part in
his decision to concentrate in the nuclear field.

After the invasion of France, Bertrand joined the Free French Forces,
which assigned him to the UK team engaged in research into the feasibility
of an atomic bomb. The British wanted him to become familiar with the
chemistry of plutonium. They therefore arranged for him to have some
experience at the Met Lab, where I headed the team working to devise
methods of extracting the plutonium required for the Manhattan Project.

The "two-week'' assignment lengthened to three months. Soon after
Goldschmidt's arrival in Chicago, the decision was made to transfer to
Canada the UK team concentrating on heavy water reactor research. Goldschmidt
was one of four French scientists — another was Jules Guéron, whom I have
mentioned in connection with Euratom matters — to be assigned to the new
Canadian project, which could not get under way until October. Meanwhile
we had Bertrand with us, and we were glad to have him. He was outstandingly
competent as a scientist and also impressively industrious, whole-heartedly
willing to put in the long hours compelled by schedule pressures and goals
during that tense period. (He earned the inelegant name ''Pig" by the
voracious way in which he consumed his work.) 1In addition, he already
displayed the talent for administration and capacity for responsibility
that were eventually to take him to the highest ranks of the CEA. Both he
and Guéron participated in the creation of the CEA in 1946; from then until
1959 Goldschmidt headed the Commission's Chemistry Division, and since 1960
he has served as its Director of External Relations and Programs. For many
years he represented France on the IAEA Board of Governors, and on the UN
and TAEA Science Advisory Committees.

Not least of all, Bertrand is excellent company. We all enjoyed him,
both in the Lab and during times of relaxation. My wife and I came to know
him and later his wife well, and a lasting friendship developed between us.
In the years between our association at the Met Lab and the time when I
assumed my duties as Chairman of the USAEC, we saw each other many times.
While the war continued, we met sometimes in connection with research
related to the Manhattan Project. I recall in particular a trip I took
to Canada in September 1944 for discussions with Goldschmidt, Guéron and
other Montreal Project chemists, in order to review progress and make
detailed discussions regarding the future course of our research. After
the need for such meetings passed, we took opportunities to get together
whenever circumstances permitted, in France during my occasional trips
overseas, in the United States when Bertrand came to this country or to
Canada.
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When we met later in our official capacities as representatives of
our respective govermments, our friendship continued to be a source of
great personal pleasure. At the same time, I believe it was a constructive
element in Franco-American relations in the nuclear field. In 1961 the
two-century-old bond between France and America was under heavy stress,
and more difficult times were to come. President De Gaulle's suspicion
of Anglo-American policies, his coolness to the new supranational organiza-
tions inspired by France's own Jean Monnet and favored by the United States,
his determination that France should have an independent nuclear strike
force — all this inevitably affected contacts between French and American
officialdom right down the line. But thanks to our long-standing friend-
ship, rooted in our work together, there was never any awkwardness about
my meetings with Goldschmidt; in addition to many other occasions, we met
each year at the General Conference of the TAEA. As I have already
indicated, in fact, US-French relations in the peaceful nuclear field
have remained generally cordial even when cooperation has not been so
productive as we desired. All through the sixties our representatives
in the USAEC Paris Office, established in 1956, found the CEA doors open
to them.

Our cooperation with France in the peaceful nuclear field was formally
initiated with an Agreement for Cooperation that came into effect on November
20, 1956. This provided for a broad exchange of unclassified information
in reactor technology, associated health and safety problems, and isotope
and radiation areas; it provided also for the supply of special nuclear
matcrials for research purposes and for use in research reactors, materials
testing reactors, and reactor experiments.

By the time I became USAEC Chairman the United States had transferred
to France large quantities of U-235 in fuel for research reactors, heavy
.water for reactors at the Nuclear Studies Center at Saclay, and 345 ship-
ments of radioisotopes. There were two USAEC Depository Libraries in
France (at Paris and Saclay); training in the United States had been
arranged for approximately 100 French scientists and US consultants had
been provided in 13 areas ranging from high energy, solid state, and reactor
physics to electronics.

In addition to a civil agreement, a Mutual Defense Agreement signed
in 1959 was in effect. Pursuant to this agreement, a contract had recently
been signed for the supply of highly enriched uranium — to total finally,
in shipments started in January 1961 and completed two years later, 170.9
kilograms of 90% enriched material — for the land prototype reactor con-
structed for France's nuclear submarine project.

In 1961 the French civil nuclear program comprised highly advanced
projects and plans in both the research and power areas. Three reactors
built primarily for plutonium production were in operation; several for
electricity production were under construction or definitely planned. For
her power genmeration plants France had designed its own national type of
reactor: mnatural uranium-fueled, graphite-moderated, and gas-cooled. It
had also launched a major R&D program in fast breeder reactors, and was
engaged in research in other advanced reactor types as well.
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Seaborg and Bertrand Goldschmidt (Sir Roger Makins, Chairman,
UK Atomic Energy authority in center background) at 6th General

Conference of the IAEA at the Hofburg Palace, Vienna (Sept. 18,
1962) .
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In telling of our relations with Euratom, I have mentioned several
matters that have occupied us also in our bilateral dealings with France.
For example, there was their reluctance to accept the termination of our
bilateral Agreement for Cooperation. Another concern was our difficulty —
after expiration of Euratom's Contracts of Association with member nations
in the fast breeder field — in obtaining information generated in France's
Rapsodie breeder project, for which we had supplied plutonium pursuant to
the 1964 US-Euratom technical exchange arrangement, and for which we had
started leasing highly enriched uranium well before that. The developing
nature of US-French relations with respect to these and other questions,
including — in the early sixties — decisions on areas to be covered under
technical exchange arrangements formalized in 1963, made periodic USAEC-
CEA meetings essential.

My initial contact with the French as USAEC Chairman occurred in
Washington in the spring of 1961, only a month after my appointment.
Ambassador Hervé Alphand came to see me on April 20, accompanied by Embassy
Counselor Pierre Pelen and CEA representative Frangois de Laage. The USAEC
Assistant General Manager for International Activities, Algie Wells, was
also present. During our introductory conversation, the Ambassador and I
found we had many mutual acquaintances in the nuclear field. The Ambassador
spoke cordially of relationships with the USAEC and the existing cooperation.
He had not come, he said, to discuss matters of principle, but he did wish
to bring certain "irritants'" to my attention.

One of these concerned the French desire to buy fission chambers
(for use in their land-based submarine prototype) of the standard type
that was used with US reactors. These, however, contained uranium enriched
up to 93%, and France had been told they could not obtain U-235 enriched
higher than 90%. As a result, the fission chambers required special
fabrication and were more expensive. Accordingly, they had decided not
to buy them in the United States. Mr. Wells explained that the bilateral
agreement between the United States and France limited the enrichment of
material to 90%. Mr. de Laage said that the needed fission chambers could
be fabricated in France and agreed that an amendment to the bilateral
agreement was not warranted for this item. The Ambassador said he had
brought the point up so that I would be aware of the kinds of problems
that arise. He said that France did not want to presume to tell the United
States what its law should be but France hoped that in areas that did not
involve legal restrictions cooperation might be more forthcoming.

At this meeting both French and Americans spoke of the value of having
nuclear representatives in each other's capitals — de Laage in Washington,
and USAEC Scientific Representative John Rouleau in Paris. Their full-time
appointments illustrated, it was felt, the extent of the cooperation between
the CEA and the USAEC.

In October 1961 came my first opportunity to meet with CEA officials
in Paris. With other members of our delegation to the Fifth IAEA General
Conference, I interrupted my stay in Vienna with a quick trip to the French
capital on September 30 to participate in discussions scheduled over the
next two days:
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"Sunday, October 1, 1961 — Paris

'""T had dinner at Bert Goldschmidt's with Francis Perrin,
CEA High Commissioner (one of France's greatest nuclear
scientists, and a member of the original Commission appointed
in January 1946), Jean Renou (Chief of the Department of
Foreign Relations, under Goldschmidt), (USAEC Commissioners)
John Graham and Leland Haworth, Jim Ammons (Liaison Repre-
sentative in the USAEC's Paris Office) and others. The
French made a number of requests for more US collaboration
in both civilian and military matters."

The increased collaboration desired by the French involved four main
clements:

1. They wanted to participate in the instrumentation aspects of at
least one of the weapons tests being conducted at our Nevada test site.

2. They wanted our assistance in the construction of their gaseous
diffusion facility; they hoped to purchase conventional equipment in the
United States and also to be given access to our stainless steel technology
for the diffusion process.

3. They wanted to obtain US plutonium for use in their fast reactor
program. (I could see some technical benefit to us from such cooperation,
but it was clearly necessary for us to explore the question of the extent
to which our furnishing plutonium for the fast reactor program would release
French-produced plutonium for weapons projects.)

4. In connection with their submarine program (for which, as I have
said, we were supplying enriched uranium for the land prototype reactor),
they asked whether we would supply the enriched uranium required for an
operating prototype submarine.

The following day we met again at lunch:

'"Monday, October 2, 1961 — Paris

"T had lunch at the Crillon Hotel with Pierre Guillaumat
(French Minister for Atomic Energy), Perrin, Francois de Rose,
Graham, Haworth, Wilkes and others. I attended a reception
given by Ambassador and Mrs. James Gavin (US Ambassador to
France) at their residence in honor of Air Force Secretary
Eugene Zuckert."

I was glad to have this opportunity for discussion with Pierre
Guillaumat. He was one of the principal figures in French nuclear develop-
ment. He had played a key role in the CEA's enormous expansion during the
years 1952 - 1960, a period of impressive accomplishment including establish-
ment of the research and production centers of Marcoule, Grenoble and
Cadarache.

Guillaumat and his colleagues repeated their four major requests,
listed above. I assured them that I would explore all these questions
with our Department of State and Defense.
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In accordance with my promise, I took up these matters with the
appropriate USG elements after my return home. Regarding the French
request for plutonium for their fast reactor program, the conclusion at
that time was that it would be preferable for them to obtain from the
United Kingdom the amount they needed for this purpose. I wrote Perrin
about this plutonium question; with respect to the other three requests,
I thought it might be best to reply orally and informally, just as the
questions had been raised. I therefore invited de Laage to come to see
me, so that I might give him a message to relay to Dr. Perrin. He met
with me and Algie Wells at H Street on January 16, 1962.

I told de Laage that I was sorry that it would not be possible for
us to receive French observers at the Nevada Test Site because of classi-
fication considerations. I hoped, however, that the CEA observers who had
witnessed the Gnome experiment had found their observations worthwhile and
that information currently being analyzed would be of further interest to
France. ("Gnome' was the first experiment conducted under our ''Plowshare"
-~ Peaceful Nuclear Explosives — Program. It took place on December 10, 1961.)

On the request for assistance with their gaseous diffusion plant,
I explained that it would not be possible for the French to obtain any
specialized technology but that there would be no objection to their
purchasing conventional equipment from commercial suppliers, provided the
sale and transfer did not in any way involve the commmication of restricted
data. (As things turned out, little or no equipment was purchased in the
United States for the Pierrelatte uranium enrichment plant.)

Going on to the third request, I asked de Laage to inform Perrin that
it was premature to explore the question of whether the United States would
be willing in the future to supply U-235 for use in operational submarines.
De Laage then asked me whether I thought we could supply some highly
enriched uranium for use in a series of criticality experiments. We had
already received a request in this connection, and Algie Wells explained
that the staff was studying the matter and had asked the CEA for more detail
regarding the proposed use of the material. This information was pertinent
to the question of whether it would be used for peaceful or military
purposes. I stated that if the quantities were within the limits specified
in our bilateral agreement and if the research planned was for civil rather
than military purposes, I saw no reason why the material could not be made
available. (The information requested was in due course received. It
showed that the research planned was indeed of a civil nature, and our
bilateral agreement was amended in mid-1962 to permit our supply of enriched
uranium for the criticality experiments.)

The following autumn I met with CEA officials in Paris again and
also had an opportunity to visit some of their nuclear facilities. I was
impressed with the great effort the French were obviously devoting to their
atomic energy program, as well as by the quality of their work. One felt
an cnthusiasm and sense of purpose that had grown even in the year that
had passed since my previous visit; there seemed no doubt that France was
resolutely embarked on the road to complete nuclear independence. They
were still hoping to obtain the types of US aid previously requested:
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"Monday, September 24, 1962 — Paris

"I met with Perrin, Pierre Couture (CEA Administrator
General), Goldschmidt, and Renou at CEA headquarters. We
discussed their request for plutonium for fast reactors and
their requests for diffusion plant aid, submarine aid, weapons
cooperation, etc., which they requested last year, which we
again refused. I met with Gaston Palewski (Minister of State
for Scientific Research, Atomic and Space Affairs) at 2 rue
Royale — a get-acquainted call. His office overlooks the
square where Marie Antoinette was beheaded.

"In the afternoon, I flew to Orange in a MATS plane with
Dan Wilkes, Chris Henderson, and Cecil King (of my staff),
Wells, Goldschmidt, Abe Friedman (USAEC Scientific Repre-
sentative in Paris), Jacques Mabile, de Laage, Jacques Asty,
Jacques Yvon, and Pierre Falquet. We flew over Pierrelatte
on the way — this is the place where the French are building
their gaseous diffusion plant. Construction of head-end
stages were well under way in a large building reminiscent
of our Oak Ridge plant. After arriving in Orange, we visited
Marcoule, where we saw one of three production reactors
(operating at 220 MW) and the plutonium extraction plant."

That aerial overview of Pierrelatte was a highlight of my trip. It
was not only extremely interesting but also significant in being the first
view of the facility by American observers. The buildings appeared to be
almost complete. I was told that the French estimated the total cost of
the production plant to be about $1 billion, with start-up scheduled for
1965-66. (Actually, start-up finally took place in stages over a period
of years beginning in early 1965, when some low enriched material was
produced; the high enrichment sections reached operational status in 1967.)

The flight that day was memorable in another respect — we started out
in the wrong direction. We had arranged to fly over the nuclear power
centers being constructed by Electricité de France (EDF) near the city of
Tours on the Loire River. When we noticed we were flying southeast instead
of southwest, we told the pilot that we seemed to be going away from our
destination. He kept telling us not to be concerned, he knew what he was
doing. When, after a while, we began to circle a small village with
absolutely nothing nuclear to recommend its attention, we again spoke to
the pilot. He said he had done just as he had been asked — to fly around
the town of Cours. By then it was too late to return to Tours and so my
observation of the French EDF nuclear power program had to be postponed
for subsequent visits.

With respect to the plutonium requested by the French for their
Rapsodie fast reactor project, our initial reaction had been, as I have
said, that it would be best for them to obtain this from the United Kingdom.
They felt, however, that the United Kingdom's asking price was prohibitive.
I told them, therefore, that we would explore the matter further. Because
of our own technical interest in this field and our contemplated involvement
in the broader Euratom reactor program with which the French project was



54 France

now associated, I felt that we should consider supplying the plutonium
required. (We did subsequently decide in favor of supplying plutonium
for this project pursuant to a technical exchange agreement with Euratom,
as I have mentioned; but the quantity required for the first core of
Rapsodie was obtained from the UK.)

On the following day, September 25, 1962, we visited the Cadarache
Research Center where the French fast breeder program and certain other
projects are based. There we saw the land-based pressurized water submarine
reactor prototype (PAT), for which the US was supplying 90% enriched U-235
under our Mutual Defense Agreement. We also saw the Pegase fuel testing
reactor, then nearing completion, and the Rapsodie reactor, in an early
stage of construction.

In the course of our discussions these two days, the French expressed
interest in cooperating with us in the detection of underground nuclear
tests. Since I believed at the time that this could be useful to us and
there was a considerable amount of unclassified information on this subject
which could be made available to them, I thought of exploring this matter
with the Department of Defense. Nothing ever came of this, however.

Back in Washington, I reported to the President (in a letter dated
October 9, 1962) the following comments on my visit to France:

"In France, one feels an enthusiasm and sense of purpose
that has grown even in the year that has passed since I last
visited there. There is no doubt that France is embarked
resolutely down the road to nuclear independence. Its atomic
energy officials are apparently convinced that they will
attain the goal ultimately.

'""One cannot help but be impressed with the great effort
the French are devoting to theilr atomic energy program, as
well as the outstanding quality of their work.

"I report the following observations, conscious of the
policy questions surrounding the possible US assistance to
the Government of France to advance her nuclear military
capability and the arguments opposed to and in favor of such
assistance. I am persuaded, from observations made on this
trip, that the French will succeed in achieving a nuclear
production capability within the next few years. Even though
they may be faced with technical, and possibly financial,
difficulties which have forced postponement of their original
schedule, they are moving ahead vigorously and enthusiastically
with the construction of facilities for the production of
U-235 at Pierrelatte. En route by air to visit the plutonium
production site at Marcoule and the research and development
center at Cadarache, we were permitted to fly over Pierre-
latte. The aerial view of this gaseous diffusion complex
was a highlight of my visit. The buildings appear to be
almost complete and are similar in appearance to our facility
at Oak Ridge. 1 was told that they estimate the total cost
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of this production plant, when completed, to be about $2
billion, with start-up scheduled for 1965-1966.

""The most pressing problem confronting the French in
their civilian nuclear reactor program is obtaining pluto-
nium for their so-called Rapsodie fast reactor experiment.
Initially, we had suggested that France explore the
possibility of obtaining plutonium from the UK, but the
French feel the UK's asking price is prohibitively high.
Because of our technical interest in this project and our
involvement in the broader Euratom reactor program with
which it is now associated, the Commission is giving
consideration to supply plutonium to the Rapsodie project,
as well as to the more pressing plutonium requirements of
the European community.'

My next discussions in Paris took place on May 31, 1963, when I was
on my way home from my first visit to the Soviet Union. USAEC General
Manager Al Luedecke, Wells, Friedman, and I met with Perrin and Goldschmidt
at CEA headquarters; afterwards Bertrand and I lunched together at the
Hotel Crillon. During these two conversations we discussed a wide variety
of topics, including the French weapons program, the then still unsettled
question of plutonium for Rapsodie, fuel for Pegase, the seismic detection
program, and Pierrelatte. One question in which I was interested was
whether Germany or any other country might be participating or considering
participation in the Pierrelatte uranium enrichment project. At this time
the USAEC had already submitted to Congress proposed legislation which
would enable us to provide toll enrichment of foreign uranium for foreign
reactors on a long-term basis. Assuming that this legislation was approved
— and it was passed, as I have reported in connection with Euratom, in the
sumer of 1964 — this would presumably lessen any interest other countries
might have in becoming involved in the Pierrelatte operation. To judge by
Goldschmidt's response, there was in fact no thought of such involvement
at that time:

""Goldschmidt said in a most definite manner that there
have been no arrangements for financial assistance or cooper-
ation with West Germany or Italy in connection with the
construction of the Pierrelatte gaseous diffusion plant and
no such cooperation is contemplated. He said that such
cooperation would clearly not be in the interests of France,
that France is prosperous and can easily manage the cost
for this plant. He indicated that when the plans were
being made in 1956 for the construction of Pierrelatte,
the six countries of Euratom (Common Market countries) were
consulted with regard to the possibility of their cooperating
in the venture. Two or three small countries such as Sweden,
Denmark, and Switzerland were also consulted but not in as
serious a manner. When none of these countries indicated
an interest in cooperating, France decided to go it alone.
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""Goldschmidt said that possibly sometime within the next
few years, France might approach the members of Euratom again
with the proposal that France, now capable of building a
gaseous diffusion plant, would offer its knowledge to the
group in connection with a possible joint effort to build
another gaseous diffusion plant somewhere in Europe. This
second plant would be solely for the purpose of producing low
enrichment U-235 for use as nuclear fuel in power reactors,
thus making the European members independent of the United
States and England in this respect."

It is clear that the idea of European independence from the United-
States with respect to enrichment has been supported consistently by the
French from the time Euratom was conceived. And some years after the above
conversation, in the spring of 1971, France did come forward with a firm
offer to cooperate with other nations (not, however, '"Euratom members'' as
such) in planning construction of an enrichment plant to meet the needs of
power reactor programs in Europe.

A few days after the meeting with Goldschmidt mentioned above, I had
a chance to renew my acquaintance with Minister Palewski. He came to
Washington to give a major address to the World Food Congress (sponsored
by UN-affiliated Food and Agriculture Organization), and he took advantage
of the occasion for discussions with several US Government leaders concerned
with international scientific affairs. He and I met on June 6, 1963, for
a useful review of US-French nuclear cooperation and related matters.

French officials responsible for nuclear matters, including Goldschmidt
and Perrin, came to the US for discussions many times during those years.
The annual TAEA General Conferences also provided occasions for periodic
conversations on the various aspects of our cooperation; so did the 1964
and 1971 Geneva Conferences and events elsewhere attended by representatives
of our two countries. Furthermore, the presence of the USAEC Scientific
Representatives in Paris and numerous visits to France by USAEC headquarters
staff closely involved in our international programs made direct US-French
consultation possible on a frequent basis.

In late 1963, pursuant to CEA-USAEC discussions in such meetings and
in correspondence, arrangements were made for the consolidation and extension
of unclassified information exchanges between our organizations. These
arrangements were formalized in an exchange of letters between Algie Wells
and Jean Renou. The areas of cooperation specified included fast reactors,
gas-cooled reactors, fuel element technology, special materials studies,
reactor safety, reactor physics, waste management, fuel element reprocess-
ing, test reactors, and transuranium elements. These exchanges, which
included visit and assignment exchanges, developed in a generally satis-
factory manner. After the establishment of the US-Euratom technical exchange
arrangement with respect to fast reactors, our exchanges with the French in
this particular field continued under our arrangement with Euratom by
virtue of the French-Euratom Contract of Association in the breeder area.

During the next two years situations and developments pertinent to
US-French nuclear cooperation made personal high-level meetings essential.
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Since I had no opportunity to meet with CEA officials in France in 1964

or 1965, I was particularly glad that visits by Perrin to the United States
permitted conversations here on such matters as our exchanges, the friction
over our "fold-in'" policy (our policy of letting our bilateral agreements
with Buratom member states expire and thenceforth channeling through Euratom
any special nuclear materials the United States supplied to those states),
the French position with respect to Euratom, safeguards application, and
France's continuing technical progress in both military and civil areas.

On November 10, 1964, over lunch at the Mayflower Hotel, (USAEC Commissioners)
John Palfrey and Gerald Tape and I had an interesting discussion with Perrin
ranging from the French nuclear weapons test program to speculation as to
where the Chinese (who had conducted their first successful atomic bomb
explosion on October 16) had obtained the weapons grade U-235 for their
weapon. Some of the other subjects raised are indicated in these excerpts
from my notes on that meeting:

"Perrin said that Pierrelatte is starting up without
trouble and that they should begin having some 2% product
(2% concentration of U-235) within a month or two. A second
stage enriches product to about 5%, a third stage to about
20%, and a fourth and final stage to weapons grade. (These
are approximate figures from memory of the conversation.)
He said that there were some small problems connected with
handling of materials, the connections of one part of the

lant to another, and the final stage, but that these
should be rather readily solved.

"We also discussed the matter of reactor safeguards.
He said that France was in favor of safeguards for the
prevention of proliferation of nuclear weapons. He said
that they are not planning to apply safeguards to the nuclear
power plant which they may build in Spain near the French
border, in cooperation with Spain, using natural uranium
from Spain. The arrangements for this project have not yet
been completed. He feels that, since the natural uranium
comes from Spain, they don't have much of a basis on which
to insist on safeguards. However, they would apply safe-
guards to any chemical processing plant that might be built
in Spain with their assistance.

"I asked whether France would be willing to accept IAEA
safeguards on a plant like SENA, as a substitute for Euratom
safeguards. He said that they prefer US safeguards first,
and then Euratom safeguards as a second choice, and IAEA
safeguards would be their last choice. (He said to me in a
meeting before lunch that France objects to the transfer of
the supply of fissionable materials function from the present
bilateral arrangement to Euratom.)

'"He said that France feels they should be treated just
like Ingland on the safeguards question because they are a
nuclear power just like England. Thus, they won't buy
natural uranium from Canada because Canada insists on safe-
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guards for them [France], but doesn't require safeguards
for England.

"He told us that the French had not demanded safeguards
on the uranium which they furnished for the Dimona reactor
in Israel, but that they had an agreement with Israel that
it would be used only for peaceful purposes.

"We also discussed the NATO Multilateral Nuclear Force
(MLF), and Perrin explained some of the French objections.
He felt that the best solution would be a joint British and
French nuclear alliance. When we pointed out that this would
not really take care of the Germans and the Italians, he said
he felt that the Germans should simply be made to adhere to
their treaty obligations not to produce nuclear weapons, and
he felt that the Russians would insist on this to the extent
that it would be impossible for the Germans to make nuclear
weapons."'

A year later (on October 22, 1965), accompanied by Pierre Falquet of
the French Embassy, Francis Perrin came to the USAEC headquarters again,
to see Commissioner Tape and me and principal USAEC staff concerned with
International activities. On the question of fold-in, Perrin seemed less
concerned than before about the prospect of receiving special nuclear
materials from us through Euratom. He said, however, that France attached
political importance to having a bilateral agreement (since in their view
Congressional approval was a significant factor), even one which did not
cover materials supply and even though it was unnecessary for most of our
cooperative activities. I said we would find it difficult to enter into
such an agreement, which would create a precedent I believed the White
House would oppose. Dr. Perrin recognized this but hoped it would be
possible to find some means of establishing a framework of overall cooper-
ation which could be supplemented by exchange of letters in specific
fields. (Actually, of course, no special mechanism or framework was
required for our cooperative activities. As we repeatedly emphasized to
the French and other Euratom members, these would continue as before,
unaffected by expiration of our bilateral agreements. The only difference
would be that special nuclear materials for the individual national programs
would be supplied by us through the Euratom Supply Agency.)

Among the other topics discussed on this occasion, the most important
was the question of safeguards. Noting that France was not in agreement
with US policy on this, Perrin declared that it was, nevertheless, completely
against proliferation. France, he said, might be even more opposed to pro-
liferation than we; he cited their attitude on Germany (enforce the Treaty
of Paris, under which Germany was committed not to develop nuclear weapons)
and on the MLF. On the latter, I remarked that, contrary to the French,
we considered the MLF a step in support of non-proliferation.

Perrin expressed some reservations about the effectiveness of TAEA
safeguards in preventing proliferation. However, he did say that it was
important for the Agency to establish safeguards for chemical processing
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plants. He mentioned that the Eurochemic plant at Mol, Belgium, might be
a suitable facility to place under Agency safeguards. It is interesting
to note the difference between the French view as expressed at this time,
and on the other hand the view of Euratom, which proved unreceptive when
I suggested the following spring that Eurochemic be placed under IAEA
safeguards. ;

When telling of discussions with Euratom officials in March 1966, I
mentioned a talk with the French during that same trip. The questions of
fold-in and safeguards administration were the principal subjects raised
in our meeting then:

"Wednesday, March 9, 1966 — Paris

"Ambassador (to France) Charles Bohlen, Arnie Fritsch
(my Special Assistant), Martin Biles (USAEC Scientific Repre-
sentative, Paris), Theodore Tltis (USAEC Brussels office),
Larry O'Donnell (USAEC Division of International Affairs),
and I called on Alain Peyrefitte, French Minister Delegate
for Scientific Research and Atomic and Space Affairs, and his
aides (Jacques Martin and two others) in Peyrefitte's office
overlooking the square where Marie Antoinette was executed
(same office where I visited Minister Pawlewski in September
1962). I reaffirmed that the United States intends to allow
French-US bilateral to lapse when it expires in November.
We also discussed safeguards. Peyrefitte said France is in
favor of safeguards. I told him that in the long run all
countries must accept IAEA safeguards.

"We then attended a reception at Ambassador Bohlen's
residence. Present were Fritsch, O'Donnell, Biles,
Ambassador John Tuthill, Stanley Cleveland, Peyrefitte,
Robert Hirsch, and others.

"I attended a stag dinner at the residence of Ambassador
Cleveland with Lemnitzer, Bohlen, Phil Farley, Kim Stanley,
and Arnie Fritsch. There was much discussion of De Gaulle's
decision yesterday to withdraw from integrated NATO force
and his demand that US troops withdraw from France or go
under French control."

My report to the President on this trip, dated March 15, 1966, included

the following comments on France:

"I met with Ambassador Bohlen at the American Embassy and
then went with the Ambassador to meet with Alain Peyrefitte,
French Minister Delegate for Scientific Research and Atomic
and Space Affairs. A matter of present concern between France
and the US in the field of the peaceful uses of nuclear energy
is the proposed lapse in November, 1966, of the bilateral
agreement for cooperation between our two countries. As a
matter of policy, the United States is allowing the bilateral
agreements of all Euratom Member States to lapse so as to
strengthen the European Community concept and to deal with
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one organization (Euratom) rather than six on such matters
as supply of nuclear materials. The Euratom route presents
uniformity to the Member States in cooperating with the US.
The French Agreement would be the second one to lapse (the
Belgium Agreement lapsed last year), and the French Govern-
ment has been quite opposed to this course. However, in

the past few weeks the French have come to realize the
firmness of the US position and are now seeking face-saving
moves. During my discussions with Minister Peyrefitte we
agreed that one such move might be the exchange of letters
between myself and him, in which we would assure one another
of our continued cooperation in the peaceful uses of nuclear
energy — cooperation which does not require a formal agree-
ment and which is intended to take place in any case. The
other concern that Minister Peyrefitte expressed about the
bilateral agreement concerned the matter of safeguards.

He noted quite clearly that the French Government was not
now prepared to accept IAEA safeguards in lieu of the Euratom
safeguards. T agreed with Minister Peyrefitte that Euratom
safeguards are equivalent to ITAEA safeguards, but noted that
in the longer-term future the inevitability of a single
international system of IAEA safeguards was clear. During
the course of our meeting, Minister Peyrefitte also expressed
the view that France did not favor proliferation nor did it
propose to underwrite new non-nuclear countries' ambitions
to become nuclear powers.

"Following the formal meeting with Minister Peyrefitte
there was a small reception at Ambassador Bohlen's residence
for Minister Peyrefitte and other high-ranking members of
the French Atomic Energy Commission. I had the opportunity
there to have a lengthy discussion with Robert Hirsch,
Administrator General of the French Commissariat a 1'Energie
Atomique (CEA). Mr. Hirsch, contrary to expectations, did
not seem to be at all concerned about the lapse of the
bilateral agreement.

"Following the reception I was a guest at a dinner
meeting hosted by Ambassador Cleveland, which included
General Lemnitzer and Ambassador Bohlen. The main topic of
dinner conversation was of course the announcement the
previous day by President De Gaulle of his plans for French
withdrawal from NATO."

Just six months later, on September 8, 1966, Bertrand Goldschmidt
came to sce me in Washington with Jean Dard, Atomic Energy Attaché at the
French Embassy. Termination of the bilateral agreement was now imminent.
Goldschmidt was concerned about the formalities, especially with respect
to the transfer of safeguards on materials we had supplied, including the
heavy water being used in their advanced converter reactor development
program. Goldschmidt first suggested a letter from me to Hirsch, but we
finally agreed that this would be handled by the Department of State.
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I observed to Goldschmidt that all such problems had been met and success-
fully solved in the Belgian turnover and that the French fold-in would
proceed the same way.

We had some discussion of a France-USSR agreement for cooperation
in high energy physics, which was to be signed pursuant to negotiations
that had taken place in Moscow in May. Regarding the planned installation
of a French bubble chamber at the USSR's Serpukhov facility, Bertrand
pointed out that the agreement was unusual in that it provided for France
to continue to be responsible for operation of the bubble chamber, and
this would require 40 French technicians and their families to be perma-
nently stationed there.

During this meeting Bertrand discussed a number of other topics of
interest:

Pierrelatte. Progress was better than expected, he said, with the
portion up through 25% enrichment operating satisfactorily and the highly
enriched section ready to begin operation. The plant would be completed
three months ahead of schedule, which had been mid-1967.

French Computer Program. Goldschmidt indicated that the French had
decided to develop independent computer capability and were considering,
as head of a state-run organization with this aim, the head of the Pierrelatte
project. (This was Robert Galley, who later, in July 1968, was appointed
Minister Delegate for Scientific Research and Atomic and Space Affairs.)

Gas Centrifuge. While they had been able to improve their gaseous
diffusion process by a factor of three since starting construction of
Pierrelatte, the French were apparently not (so far as Bertrand indicated)
doing much work on the gas centrifuge or other separation processes.

French Procurement of US Light Water Reactors. Electricité de France
(EDF), the French State electric utility, had favored this, but the Govern-
ment discouraged it '"because of the bilateral fold-in."

French Nuclear Submarine. Development was proceeding very successfully.

During this period, as was indicated in Goldschmidt's remarks, there
was growing French interest in the potential advantages of US-type light
water power reactors. This was reflected again, less directly, in a brief
conversation I had on the subject less than two months later with Pierre
Masse, EDF President. Mr. Masse, with Hendrik Casimir (Director of Research,
Phillips of Holland) and Raymond Klein and Georges Ferne of the Organization
for Economic Cooperation and Development (OECD), came to USAEC headquarters
on November 1, 1966, to consult Commissioner Wilfrid Johnson and me on a
broad range of nuclear-related subjects, particularly government-industry
relations and reactor development plans. In our exchange regarding power
reactors fueled with enriched uranium, Mr. Masse stated that the French
recognized the advantages of enriched uranium as fuel and the low capital
investment required for such reactors vs natural-uranium reactors. He did
not, however, touch on the policy differences which we knew existed between
certain decision-making groups in France on the question of whether to stick
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to France's own line of power reactors or turn to construction of light-
water, enriched-uranium types such as were being marketed with increasing
success abroad by the US nuclear industry and being adopted, in basic
concept, by the nuclear industries of certain other countries.

Not until after De Gaulle's resignation from the Presidency in April
1969 was this policy conflict finally resolved and the decision made to
turn to the light-water plant. Meanwhile French nuclear power planning
continued to be based on their national reactor line, although they did
start considering inclusion of at least one light-water power facility,
with a view to obtaining economic and operating experience beyond that
gained from the SENA plant built under the US-Euratom program.

I spoke earlier of a program of technical exchanges between the USAEC
and the French CEA that was consolidated in 1963 under the Wells-Renou letter
exchanges. While developments were satisfactory in some areas included in
this program, activity was reduced as the years passed. Cooperation in
the field of fast breeder research, especially, became increasingly unsatis-
factory as the French Contract of Association with Furatom in this field
approached its termination. The 1964 US-Euratom exchange arrangement,
which in effect superseded the earlier US-French arrangement, provided
that we would receive through the Community information the latter received
from member states under its Contracts of Association in fast reactor research
and development. Strictly speaking, the French-Euratom contract expired at
the end of 1966. Special action was taken by the European Commission in
mid-1967 to continue its period of effectiveness until the end of Euratom's
second five-year research program — i.e., until the end of 1967. We received
progressively less information on the French project, however, although we
were still supplying reports on our fast breeder program to France through
Euratom. This was a matter of serious concern to us. Aside from this,
changes had occurred generally in the areas of mutual US-French interest
since the initiation of our consolidated program in 1963; and constructive
revision was long overdue. I took the opportunity to discuss the matter
with Goldschmidt during conversations at the 1967 TAEA General Conference.
His reaction made it clear that the French too favored a revitalization of
our cooperation in order to insure useful exchanges in fields of common
interest:

"Tuesday, September 26, 1967 — Vienna

"...[At the opening session of the TAEA] I met Goldschmidt
and told him that Fritsch and I planned to visit Saclay on
October 16, on our way to attend the Marie Curie Symposium in
Warsaw. He was delighted.... He later suggested that I visit
CEA officials in Paris, instead of Saclay...."

""Wednesday, September 27, 1967 — Vienna

"...After lunch with Director General Sigvard Eklund,
Goldschmidt suggested to me that US and French AEC staff
members hold annual meetings, perhaps alternating between
the United States and France. I said I would give him our
reaction to this suggestion...."
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_ This idea was developed more fully in the course of our subsequent
Paris meeting, where we also received a useful briefing on the current
status of some of their priority programs:

"Monday, October 16, 1967 — Paris

"Fritsch, Abe Friedman (Deputy Director, USAEC Division
of International Affairs - DIA), Joseph DiNunno (USAEC Scien-
tific Representative, Paris), Ed Piret (Scientific Attaché
at the US Embassy), and I rode to the headquarters of the
Conmissariat a 1'Energie Atomique. There we were joined by
Robert Brand (Economic Counselor, US Embassy). The six of
us attended a conference with CEA officials Robert Hirsch,
Francis Perrin, Bertrand Goldschmidt, Jules Horowitz (Chief
of Reactor Directorate), Maurice Pascal (Director of Admini-
stration and Director for Industrial Policy), and Jean Renou
(Chief, Department of Foreign Relations).

"Hirsch opened the conference by suggesting that the
CEA and the USAEC hold meetings, chiefly at the staff level
of Division Directors, etc., about once a year, alternating
between Paris and Washington. These would be arranged on
an informal basis. I agreed that this would be desirable
and feasible. The first meeting might be held in Washington
in February or March of next year, a time that would suit
Hirsch. We would discuss such topics as reactor development.
Friedman will come to Paris on the way home from Warsaw to
start working out the details for such a meeting, such as
proposed topics to be discussed. We would prepare such
an agenda before each meeting. Goldschmidt will visit New
York starting November 14; therefore, it was arranged that
he will visit Washington on November 10 to continue
discussion of arrangements for our first meeting.

"Perrin will visit the United States to attend the 25th
anniversary observance of the first nuclear chain reaction
at Chicago on December 1 and 2. He will come early and
visit us in Washington on November 27 or 28, and then visit
Oak Ridge.

- '"Hirsch described their reactor program, dividing it
into three parts: (1) cooperation with Electricité de
France, (2) fast reactors, and (3) advanced converters, or
heavy water program.

'"We began by discussing fast reactors. Their Rapsodie
reactor went critical at the first of the year and has worked
well ever since. The fuel has reached 8000 MWD per ton and
is accumulating irradiation at the rate of 1000 MWD per ton
per month. They hope that the fuel, which is mixed oxides
of uranium and plutonium, will hold up until 30,000 MWD per
ton or more.
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"We discussed their relationship with Euratom....

"They mentioned that they had been refused permission
to send a man to work on the SEFOR program in the United
States. It is not clear how this was blocked but they
think it may be settled now."

The reference above to SEFOR was to the Southwest Experimental Fast
Oxide Reactor designed and built by General Electric under USAEC contract,
and located near Fayetteville, Arkansas. The Gesellschaft fir Kernforschung
(GFK), a nonprofit corporation of the Federal Republic of Germany, partic-
ipated in this project for itself and on behalf of Euratom, contributing
about $5 million in exchange for participation (including personnel assign-
ments to the project) and access to information developed. As the French
mentioned during our Paris meeting of October 1967, a personnel assignment
they had proposed had been rejected by General Electric. (Our contractual
arrangements for this project, as for most industrial reactor development
work, allowed for contractor acceptance of assignees on a case-by-case
basis and did not give the USAEC the right to require acceptance.) The
French were correct in thinking, however, that the matter had finally been
settled satisfactorily from their point of view: arrangements were made
for their representative to be assigned to SEFOR in early 1968.

At the 1967 Paris meeting, other aspects of reactor development
programs were also covered:

"I brought up the problem of the uncertainties of the
success on a timely and economic basis of the sodium-cooled
fast reactor program which is the main line of development
in so many countries. There are also safety questions to be
resolved. It is for this reason that the United States has
a number of back-up programs in the fast reactor field
(gas-cooled and steam-cooled) and back-ups to the fast
reactor (the high-temperature gas-cooled reactor, the light-
water breeder, the molten-salt reactor, and a heavy-water
program). We briefly described the US program.

"Hirsch then turned the discussion to CEA cooperation
with EDF. EDF is now outlining their next five-year plan.
This will include a look at light-water reactors to see if
they can compete in France, under their special conditions,
with gas-cooled graphite reactors. They have a commission
making a study of this and the probable result will be that
EDF will include a light-water reactor in their system,
built in France under license with a US firm. They will
probably choose either a pressurized-water reactor (PWR) or
a boiling-water reactor (BWR). They may possibly choose
both, although this isn't so likely. We told them it 1is
not possible to predict at this time which would be the
best choice. They mentioned as differences between French
and US conditions the cost of money and the cost of fuel.
One disadvantage of choosing both PWR and BWR is the increased
cost of the fuel in such a case.
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"We discussed reactor safety and mentioned that they
could talk to DiNunno, who is an expert on this, and that
Peter Morris, Director of the USAEC Division of Reactor
Licensing, and Nunzio Palladino (Chairman, USAEC Advisory
Committee on Reactor Safeguards, and Dean, College of
Engineering, Pennsylvania State University) will be in
Paris next month and available for such discussions.

"Hirsch then turned the discussion to advanced converters.
The heavy water reactors might have advantages due to the
fact that fuel reprocessing is not required, if the fast
reactors are delayed in development. They said that the
adoption of organic-cooled reactors by French utilities is
hampered not by technical problems but by political-
industrial attitudes. (The CEA has devoted considerable effort
to the development of a heavy-water moderated reactor, fueled
with slightly enriched uranium, as a potential bridge between
proven-type power reactors and the future fast breeder
facilities. Our cooperation, in supplying both heavy water
and the enriched uranium required, has been a significant
help in this effort.)

"I asked them about their uranium supply picture.
They said it is good. They have found a good supply in
Niger, recoverable economically in quantities of 1000 tons
per year within five years and twice that within ten years.
They have an arrangement with Argentina and have discussions
underway with Brazil and Indonesia.

"In response to a question they said they haven't
decided yet whether to build a plant for the production of
heavy water. Also, in response to a question, they said
their Pierrelatte plant for the enrichment of uranium is
working fine. A new plant built on the basis of the knowledge
they have acquired would, of course, be much cheaper to build
than Pierrelatte."

As planned, Goldschmidt and Perrin came to the United States in
November 1967, Goldschmidt first in order to receive the Atoms-for-Peace
Award in New York on November 14. This Award was given by the Ford Company
as a memorial to Henry and Edsel Ford. It was presented periodically, over
a 14-year period ending in 1969, to scientists from many nations in recog-
nition of distinguished contributions to the field of peaceful nuclear
applications. The recipients included a number who, like Goldschmidt,
were members of the TAEA Scientific Advisory Committee.

The CEA officials' visit permitted a preliminary exchange of views
on topics to be included in an updated exchange, and tentative plans were
made for the first of the annual meetings contemplated.
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Perrin's presence in Washington also afforded an opportunity for
discussion of other matters of major concern. The High Commissioner,
accompanied by French Embassy Atomic Energy Attaché Jean Dard, called on
me on November 27. Others present at this meeting were Commissioner Gerald
Tape, DIA Deputy Director Abraham Friedman, and the DIA Assistant Director
for Agreements and Liaison, William Yeomans. The French inclination toward
light water reactors was clearly indicated in Perrin's remarks about safe-
guards application under the NPT. Emphasizing the French position that
conclusion of the treaty should not result in any changes in the application
of safeguards in France, he said that he had raised this question because
France was currently considering the possibility of constructing boiling
water or pressurized water reactors and would have to make a decision in
three or four months on the character of their reactor program for the
period beginning about 1971. If they were to build boiling water or pressur-
ized water reactors, the enriched uranium would have to come from the United
States and they would want assurance that only Euratom, and not IAEA, safe-
guards would be applied to this material. He stated that rather than accept
IAA safeguards they would not build such enriched uranium reactors. In
response to a comment by Dr. Tape that someday France's military require-
ments might be fully satisfied and that the Pierrelatte plant would then
be able to supply the enriched uranium requirements of the reactors,
Commissioner Perrin said that the Pierrelatte plant was too expensive to
operate for this purpose and that, if France's military requirements should
be satisfied, he would expect the plant to be shut down.

During the CEA-USAEC staff discussions regarding updating the Wells-
Renou exchange program, a tentative decision was made to meet in the spring
of 1968 to develop details of future exchanges. At that time, however,
Euratom — having failed in December 1967 to agree on a third five-year
research program and having approved only a one-year holding operation —
was trying desperately to achieve an acceptable compromise on a multiannual
program to follow the "interim year." We were, of course, reluctant to
engage in any bilateral agreements that might conceivably have an adverse
effect on Euratom's efforts. Therefore it was not until November 1968
that the first broad-composition meeting on technical exchanges took place.
On November 12, 1968, I attended a reception marking this event, at the
French Embassy in Washington, where I talked with Goldschmidt, Jean Renou,
Jean Dard, and the French Ambassador to the US, Charles Lucet. I attended
the opening meeting on November 14 to welcome the French group headed by
Goldschmidt and stress our interest in continued technical cooperation;
and CEA High Commissioner Perrin spoke in a similar vein at the closing
session on November 15. During their discussions these days, USAEC and
CEA staff agreed on technical exchanges in seven major areas: reactor
development and technology; physical research; isotopes development; biology
and medicine; operational safety; safety reviews and regulatory procedures;
and nuclear materials management and safeguards. The fast reactor field
was not included.

In the spring of 1969, Robert Hirsch visited us in Washington, together
with Goldschmidt, Jean Dard, and Maurice Pascal. On March 15, 1969, a dinner
at the French Embassy was given by Ambassador and Mrs. Lucet in honor of
Hirsch, Goldschmidt, Dard, and Pascal, and for the presentation of the title
of Commander in the Legion of Honor to Isidor I. Rabi (member of the Scien-
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tific Advisory Committee to the TAEA). I attended, as well as Congressman
Craig Hosmer and Chet Holifield. On March 17, I met with this French
delegation in my offices. Present with me were USAEC Commissioners Wilfrid
Johnson, Gerald Tape, and Frank Costagliola; Myron Kratzer, Assistant
General Manager for International Activities and Director, DIA; Abraham
Friedman; Milton Shaw, Director of the Division of Reactor Development and
Technology; and my Special Assistant Julius Rubin. We had a useful meeting:

""Monday, March 17, 1969 — Washington, D.C.

"We first discussed Plowshare, and Hirsch and Goldschmidt
said that they had had underground weapons testing, especially
in granite, which might include information of interest to us.
They suggested bilateral cooperation in the Plowshare field.

I emphasized that the IAEA would probably have to play a role
and said that in any case we would not give them an immediate
answer on this. They... indicated that they could become a
supplier of Plowshare services.

'"We then discussed uranium enrichment and they continued
to express their concern over the tripartite arrangement for
the development of the gas centrifuge involving the United
Kingdom, West Germany and the Netherlands. I indicated that
the gas centrifuge would not be economically competitive in
the United States for some time but that we couldn't speak
for the members of the tripartite consortium because they
may want to develop an independent, even though small,
capability in order to have a fallback capability. Thus,
they might get most of their enrichment services from the
United States but be ready with some experience in case
they felt they needed to be independent at some stage. 1
pointed out that Europe has higher cost power than the United
States and lower requirements than the United States and
perhaps had made some advances which made them interested
in the gas centrifuge. I indicated, however, that there
probably had not been any breakthrough in gas centrifuge
technology by these three countries.*

"We then discussed the philosophy of nuclear power
development in the United States. They were concerned about
the slowdown in the ordering of reactors by US utilities,
and I indicated that this was normal and that we still
project 150 million kilowatts for 1980.

"We discussed the matter of safeguards in fabrication
plants in France. We said that we still felt that we must
insist on intensive inspection with respect to Euratom
fabrication facilities where US materials are handled.

*See Ch. 2, pp. 37,44.
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Reception at French Embassy, Washington, D.C.,
November 12, 1968. (Left to right) Bertrand
Goldschmidt, Jean Renou, Seaborg, Ambassador
Charles Lucet, Jean Dard.

XBB 761-7001

Reception at French Embassy, Washington, D.C.
March 15, 1969. (Left to right) Congressman
Craig Hosmer, Seaborg, Robert Hirsch, Isidor Rabi,
Ambassador Lucet, Congressman Chet Holifield.
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"As a final item we discussed US-French technical
cooperation and expressed concern that their industrial
picturc might impede the exchange of information regarding
fast reactors; they assured us that this wouldn't be so.
They asked whether we might supply some 300 to 500 tons of
heavy water for their heavy water power reactor that they
are planning, and we indicated that, since we are not in
the heavy water supply business, we couldn't assure this,
but that we would look into it. They need the heavy water
by 1974.

'"We decided that the next US-French Technical Cooperation
meeting on the staff level, similar to the one held in the
United States last November, would probably be held in Paris
in the autum."

The CEA-USAEC staff meeting on technical changes did take place in
Paris in the fall of 1969 as anticipated and led to constructive development
of our arrangements. The French now agreed to an exchange in several aspects
of fast reactor development, including the particularly important area of
fuel element technology. Meanwhile, however, the last US scientist assigned
(under our breeder information exchange with Euratom) to the French fast
reactor project at their Cadarache center had completed his assignment;
the French had been unwilling to extend his stay, and he had returned to
the United States in July 1969.

In November of that year the French Government announced its decision
to build atomic power plants based on US reactor technology and, at least
in the near term, to confine work on France's national gas-graphite line
to the research level. This radical revision in French plans was in accord
with firm recommendations made to the Government as early as April 1968 by
the ""Consultative Commission for the Production of Electricity of Nuclear
Origin' (PEON) headed by Jean Couture, Secretary General for Energy. Though
not released until long after submission, the recommendations of the
"Couture Report' became known in essence; and the Government's decision
had been rather generally expected for some time. The French move virtu-
ally completed the world-wide shift from natural uranium to slightly
enriched uranium reactors. The United Kingdom and Sweden had already made
this change; now only Canada was keeping exclusively to the natural uranium
reactor in nuclear power programs.

The plan to construct reactors requiring enriched uranium fuel
intensified France's interest in establishment of a separation facility
in Europe. This was one of the subjects uppermost in High Commissioner
Perrin's mind when he and Pierre Villaros (Jean Dard's successor as their
Embassy's Atomic Energy Attaché) came to see me at USAEC Headquarters on
April 23, 1970:

"Perrin explained there were a few problems he wished
to discuss with me and for about the next forty-five minutes
explained the basis for a French conclusion that a uranium



70 France

enrichment capability would have to be established in Europe.
The fact that enriched reactors purchased by France over the
next four or five years would result in a 50-50 split with
their natural uranium capacity made it essential for France
to join with other European countries in establishing an
enrichment facility. Perrin noted that German participation
was vital to this objective and, since the centrifuge project
initiated by the UK-Dutch-German Agreement would not likely
provide reliable technology before another ten years, it
appeared a diffusion plant would have to be constructed
starting about 1975. Perrin urged that a US decision be
made at an early date as to whether, and under what terms,
US technology would be made available to such a project.

"Perrin stated the main basis for the centrifuge effort
in Europe was recognition that higher electricity costs and
higher interest rates would prevent a European diffusion
plant from matching the US price for separative work. He
suggested that French diffusion technology was not very
far behind US technology, but the Germans would likely
not agree to building a diffusion plant in the absence
of the best technology available.

"I told Perrin that the US Government was studying
this subject and we would let him know the conclusions,
as he had requested, at the earliest possible date."

Wide-ranging talks with CEA officials were possible during an extremely
interesting stop I made in France in the fall of 1970, on my way to the IAEA
14th General Conference. I was especially glad to have a chance to visit
there at that time, not only because I had not been in France for several
years but also because I was particularly anxious to say good-bye to Robert
Hirsch, who was soon to leave the CEA and with whom my relations had been
most pleasant, and to meet his designated successor:

"Thursday, September 17, 1970 — Paris

"T rode with USAEC Scientific Representative Joe Lafleur,
Justin Bloom and Abe Friedman to the CEA Headquarters. We
attended a luncheon with Robert Hirsch, André Giraud (who is
to replace Hirsch as CEA Administrator General), Bertrand
Goldschmidt and Jean Renou. I talked to Goldschmidt about
his three-month stay at the Met Lab in 1942.... He recalled
that we gave him a black briefcase and a small replica of a
pig feeding trough (because he worked in the lab like a pig)
at his farewell party. He spoke of various details of our
work and life at the Lab, such as my chemistry group's
Tuesday evening meetings and my disgruntlement with one
associate who never worked at night.... (Later on this
same trip, in Vienna, Goldschmidt reminded me of a particular
incident of Met Lab days, amusing in retrospect: the
container of an important sample had broken and the sample
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had fallen onto, and been completely absorbed by, a thick
Sunday edition of the Chicago Tribume. Days were spent in
recovering the 'newspaper extract' by dissolving the paper
in perchloric acid.)

"After lunch we discussed the French decision to install
light-water reactors and the USAEC-CEA fast reactor exchange.
They said that in spite of the technical success of the
French gas-graphite reactors, economic considerations had
led them to abandon the gas-cooled concept. Therefore no
more of that type would be built beyond those now under
construction (St. Laurent - 2 and Bugey - 1). They said that
France would now go to light-water reactors for their domestic
power program, although they were not ready to say whether
they would build PWR's or BWR's.

"In our discussion of US-French collaboration on fast
reactors, we explored possibilities of making the exchange
more useful to us. Friedman noted that lease of enriched
fuel for the Rapsodie program was made on the understanding
that this was a research project, the results of which were
to be made available to us. If they held back information
on the basis that it was commercial then we couldn't continue
to lease and they would have to purchase the fuel. They said
they might do that.

"The French expressed interest in an arrangement similar
to the US-UK fast reactor exchange as well as having an
opportunity to sell technology to US private industry under
arrangements similar to that worked out between the United
Kingdom and Atomics International. As regards the latter,
we told them that this was something they were free to
negotiate on their own with private industry in the United
States.™

After our discussions at the CEA headquarters, we visited the Institute
of Nuclear Physics of the University of Paris at Orsay, where the French were
doing important pioneering work with their heavy ion accelerator in the
search for superheavy elements, as well as research on the physics and
chemistry of the transuranium elements. Collaborating with them in the
research under way were scientists from other nations, several of whom had
studied in the United States.

Marc Lefort, Director of the Heavy Ion Laboratory of the Institute,
met us after our meeting and escorted us to Orsay:

"We were met by Professor Georges Bouissiéres, the
Director of the Radiochemistry Division, and Professor
Michel Riou, Director of the Nuclear Physics Division.

We were first taken to a meeting room where Lefort explained
the design of the linac-cyclotron combination.
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"Lefort mentioned that Yuriy Tsolakovich Oganesyan
from Dubna is in residence for a year at Orsay and had
brought a supply of ®®Kr from the USSR for use in the
cyclotron.

"For making superheavy elements, the krypton beam
enters one of two reaction chambers. An electrostatic
deflector in the chamber is to be used to separate super-
heavy ions from the krypton, thus the full beam will not
enter a magnetic time-of-flight mass spectrometer which
analyzes the mass and energy of the superheavy ions formed.
The existing ion source limits the krypton beam to about 10°
particles per second, which is not sufficient to give a
reasonable yield of superheavy elements. Oganesyan will
redesign the ion source to increase the final beam intensity
by a factor of three to four. Another improvement being
made is construction of a new platform for the ion sources,
the present one being somewhat unsatisfactory in its high
voltage insulating properties.

""We were then taken on a tour of the cyclotron laboratory,
where we first saw the existing ion source and the changes
being made to the platform. Dr. C. Bieth, the man in charge
of the machine, escorted us through the building.

"We also saw the work being done by Dr. N'Guyen Long
Den.

"Next we returned to the conference room where Dr.
Frangois David briefed us on his research on the measurement
of oxidation-reduction potentials of the 4f and 5f elements,
using dropping mercury polarography.

'"We were then briefed by Dr. Monique Pages, who had
worked with Burris Cunningham at Berkeley. She is doing
work on the chemistry of actinide compounds.

"Following the briefings we were served champagne and
cookies, at which time we were joined by Tony Turkevich, who
is on sabbatical at Orsay from the University of Chicago.
During this visit we also met Roger Mayer (Administrator,
IPN) and Héléne Langevin.

"Recalling that Al Ghiorso of Lawrence Radiation Labora-
tory wants Oganesyan to come to Berkeley for a year, I tried
to reach Oganesyan by telephone. He had left the lab for the
day so I asked the lab people to try to reach him with a
message that I wanted to talk to him.

"After the visit at Orsay, we rode back to Paris. Here
I met Helen in our hotel. She had had lunch at the Goldschmidts,
where my long-time colleague Iz Perlman and his wife Lee were
also present. Bert Goldschmidt joined them after leaving the
Hirsch-Giraud luncheon early.
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Visit to Orsay, Institute of Nuclear Physics (IPN), September 17, 1970.
(Left to right) Georges Bouissiéres, Michel Riou, Marc Lefort, Héléne
Langevin, Roger Mayer, Seaborg, Monique Pages, Anthony Turkevich, Joseph
Lafleur, Abraham Friedman.
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""After lunch Helen and Robbie Bloom visited the Louvre
with Joan Lafleur and Ada Rousso, and later went up the
Eiffel Tower."

That evening there was an opportunity for discussion with Francois-
Xavier Ortoli, Minister for Industrial and Scientific Development, as well
as further conversations with CEA people and others concerned with nuclear
developments, at a dinner which the American Chargé, Minister-Counselor
Perry H. Culley, and I co-hosted at the Ambassador's residence:

"Helen and I rode to the US Ambassador's residence with
the Lafleurs, with Friedman and the Blooms following in
another car. Present at the dinner, in addition to the
Culleys and the Ortolis, were Pierre Aigrain (Delegate General
for Scientific Research and Technology) and Madame Aigrain,
the Goldschmidts, Jean Couture (Secretary General for Energy),
Pierre Huet (President ATEN, Association Technique pour
1'Energie Nucléaire) and Madame Huet, Madame Bernard Lacoste
(Office of Directorate for External Relations and Programs,
Commissariat a 1'Energie Atomique), Mrs. Harry Parker (wife
of the Assistant Manager, Technical Operations, USAEC
Richland Operations Office), Mrs. George Lohse (wife of
the Director of Waste Management, Idaho Nuclear Corporation);
from the Embassy, Mr. and Mrs. Edgar L. Piret (Counselor
for Scientific Affairs), Mr. and Mrs. Joseph D. Lafleur,
and Mr. Samuel Rousso (Assistant Scientific Representative,
USAEC, Paris). Before dinner I called Iz Perlman at his
hotel and said good-bye to him — he and Lee are driving
south to Marseille tomorrow en route to Israel. After
dinner, Culley and I extended a word of welcome to our
guests. 1 recalled Goldschmidt's stay at the Met Lab in
1942, including his witnessing of the historic events of
August 20 (first view of a compound of plutonium) and
September 10 (first weighing of a compound of plutonium),
Helen's and my visit to Paris in 1951, my visit to Orsay
today, the long and fruitful cooperation of the United
States and France in the peaceful uses of nuclear energy
through good days and bad. I ended with a toast expressing
the hope for such continued cooperation. Ortoli responded
with some friendly remarks.

"After the dinner we rode back to our hotel. Helen
and I took about an hour's walk down the Champs Elysées and
other areas. When we returned to our hotel, we learned that
Oganesyan had dropped by during our walk. He called me in
our room about 15 minutes later.

"I extended Ghiorso's invitation to come to Berkeley.
Oganesyan said he would like to but he has a year's contract
to work at Orsay which he just started 10 days ago — he would
like to come to Berkeley starting in September 1971. (This
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turned out to be impossible.) He expressed doubt that they
would be able to do very much with the Orsay heavy ion
cyclotron due to the lack of beam intensity. He told me
about a number of experiments attempted and planned for the
transuranium elements at the Dubna cyclotron.... (We had
a lengthy discussion of this and related matters, dwelling
particularly on apparent inconsistencies between certain
experiments Chiorso has conducted and work underway at
Dubna. )

"Oganesyan said that in the case of element 106 they
were using volatile silicon compounds in the ion source
such as the chloride or fluoride. Apparently these experi-
ments are to be carried out soon by the Flerov group in
Oganesyan's absence. I suggested that he send all of the
information that he had given me to Ghiorso and he said he
would do so immediately. He said he would write Chiorso
a letter tomorrow morning.... He expressed great admiration
for Ghiorso and said he would be honored to work in his
exciting and imaginative laboratory. He told me that
Flerov expects to shut down to start the cyclotron modi-
fications in February 1971 and they expect that this will
take one to one and a half years."

The next day, on September 18, we flew to Grenoble, in southern
France, to visit the two major scientific centers there: the Max von
Lauc-Paul Langevin Institute and the Centre d'Etudes Nucleaires de Grenoble
(CENG). Both of these places conduct important research in the nuclear
sciences. The principal facility at the former is a high-flux reactor,
similar in design to the High Flux Beam Reactor (HFBR) at the USAEC's
Brookhaven National Laboratory. When I was there in the fall of 1970, this
was still under construction; after completion in 1971, it was the highest
flux reactor outside of the United States. This Institute is another
example of the effectiveness of international cooperation in science.

It is jointly funded by France and Germany; and at the time of my visit,
scientists were there also from other countries, including Professor Lenard
Pal, the director of Hungary's nuclear energy program (whose laboratory I
had visited a year earlier). My visits to these centers increased my
understanding of their programs and potentials, and strengthened my contacts
with the scientists there:

"Friday, September 18, 1970 — Grenoble

"Our group, including Lafleur ... landed at Grenoble at
about 10:30 a.m. We were met by Gerard Mitault of the
External Relations Department of CENG. On the way to the
outskirts of Grenoble, we drove through a valley with the
Vercors Mountains on our right (south) and the Chartreuse
Mountains on our left. The Chartreuse Mountains in particular
are striking, with bare rock cliffs rising almost vertically.

'"We were taken directly to the Laue-Langevin Institute,
where we were met by Professor Heinz Maier-Leibnitz, the
Director of the Institute, and his deputy, B. Jacrot. They
first took us on a tour of the High Flux Reactor being built
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for the Institute. The reactor is similar in nature to the
HFBR at Brookhaven, and is about 50% completed. It is
housed in a huge containment shell 60 meters in diameter

and 40 meters high. Most of the reactor is above ground,

and one unusual feature that we saw was an elevated, concrete
shielded canal for transferring spent fuel elements.

"We then went to another building where we were briefed
by Maier-Leibnitz, Jacrot, Jacquemin (Chief of Services and
Operation Team), and Droulers (Chief of Operation), who
described the reactor and the administrative set-up.

"Double containment shells house the reactor, with an
overpressure being maintained between the shells. If the
core should rupture, the containment can be maintained gas-
tight for about one day.

"The core is similar in design to the HFBR core, except
that there is no flux trap.... Total cost of the reactor
proper will be 240 million francs; an additional 48 million
francs will be spent on equipment and 40 million on the
support activities of the Institute during construction.

The French and German governments are dividing the costs
equally, and there will be equal numbers of staff from each
country.

"The principal difference between the reactor and the
HFBR is that it will have a hot source of neutrons (0.5 R)
and a cold source (liquid helium) and neutron guides
permitting experiments on the cold source and some others
to be made under very good conditions.... NUKEM and SERCA
are each fabricating half of the cores, which will last
about 42 days in the reactor. The cores will probably be
reprocessed at Eurochemic.

"Principal concern in maintaining the integrity of the
heavy water has been given to leaks from the heavy water
tank into the building. No one seems to be too worried
about leakage into the light water.

"The project was originally conceived under OECD
auspices, but was finally developed as a Franco-German
undertaking, receiving approval from both governments in
1966. The Institute, a civil 'Society,' is owned as follows:
CEA - 25%, CNRS (Grenoble) - 25%, GFK (Karlsruhe) - 50%. The
agrecment stipulates that other countries can 'buy into'
the Tnstitute, but this would be a laborious process.*

“In the fall of 1972, negotiations between the United Kingdom's Science
Research Council (SRC) and the French and German representatives reportedly
led to an agreement by which the UK would buy a one-third stake in the
Institute at a cost of $24 million, spread over the next ten years, and
would make an annual contribution of about $4.8 million to the Institute's
operating expenses.
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Outside scientific cooperation is encouraged. There will be
no selling of irradiation space.

"Annual operating costs are estimated as follows:

Personnel Materials Total
Reactor 3» 3 16.7 20 M.Fr.
Technical services 2.4 2.6 5
Administration 1.5 2.5 4
Scientific 29
58 M.Fr.

"From 70 to 80 people are required to run the reactor.
An estimated 100 to 200 scientists will be in residence, of
which about 70% will be from outside the Institute.

'""Maier-Leibnitz is director of the Institute (he will
remain there only until the reactor is completed) but he
does not direct the construction. A Scientific Council will
decide which experiments are to be conducted, and a Steering
Committee made up of representatives of the two countries
decides all policy issues. The Institute is separate and
distinct from the Grenoble Centre, with which it has formal
contractual relationships.

"Upon conclusion of the briefing, we were driven to the
CEA Guest House (which some refer to as 'the Castle') located
in the hills above Grenoble, where a luncheon for our party
was given by Professor Louis Néel (Director of CENG) and
Maier-Leibnitz. Others present were Jacrot, Francgois
Rossillon (Reactors), Blin (Metallurgy), Cordelle (Elect
tronics), Mitault, and Donvez (External Relations)."

(When the 1970 Nobel Awards were announced that winter, Professor Néel
was given the Physics prize.)

"Following lunch, we were driven back to the city of
Grenoble to the CENG, where I gave a talk, 'Recent Develop-
ments in Transuranium Research.' We were then taken on a
tour of some of the facilities by the CENG personnel who
had been at lunch. We saw the 30 MW Siloé reactor in
operation. It is of the swimming pool type, very modern
and very crowded with experiments. It looked like an
excellent facility. The power rating had been increased
by a factor of three by use of a novel convection flow
arrangement for the cooling water. Thus the pool 1is
remarkably small in size for a reactor of this power.

"We were next shown a variety of equipment by

R. Allemand that has been designed for materials testing in
reactors and which is offered for sale by CEA.... Here
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we met E. Roudaut, J. Jacobe, and P. Convert.

"We then left the Siloé reactor building and visited
another laboratory building where photographic processes
were being developed for making microelectronic circuits.
Following this, we were given a short briefing by Cordell
on the mechanisms used by CENG to perform work, both nuclear
and non-nuclear, for French private industry.

""Since two hours remained before our dinner engagement,
I asked Mitault that we be driven to some place in the
mountains where we could go for a hike. The word 'hike'
was unfamiliar to him and it took some negotiation in
French and English before we were able to explain what we
wanted. Then we were driven to the hills near the Guest
House, and we set off over a trail that circled around
and ultimately came back to where we had left the car.

"On return to the Guest House, I met Helen, who had
spent the day as follows: She and Robbie were escorted
by Mrs. Lambert, a secretary of the Deputy Administrator
of Grenoble Centre, to the Musée Dauphinois, which was
housed in an old monastery and fortress. This is a museum
of archeology and ethnology of the Grenoble region. It is
newly opened and contains some interesting fossils and
minerals. They then drove out in the mountains to a
restaurant, Colombié, where they had a good lunch of frogs'
legs and chicken Colombié. From there they were driven on
up the mountain to the Monastere de la Grande-Chartreuse.
There is a museum showing the way of life of the monks of
that monastery — the Order of San Bruno — who take the
oaths of both silence and solitude.... The mountains
there are very high with rocky surfaces rising sheer
from meadows.

"Helen, the Blooms, and I were driven to the nearby
home of Maier-Leibnitz. Dinner was prepared by Professor
Maier-Leibnitz, who has a hobby of cooking. The meal included
soup with dumplings and Guinea hen, both very good. We had
an evening of interesting and amusing conversation; Mrs.
Maier-Leibnitz is very lively, as is he...."

The next day, en route to Geneva, we concluded our 1970 stay in France
with a stop at Chamonix for a cable ride part way up Le Brevent, across the
valley from Mont Blanc.

Upon my return to Washington, I reported to the President (in a letter
dated October 13, 1970) as follows regarding my visit to France:

"Following my arrival in Paris, I met, on September
17th, with the outgoing Administrator General of the French
Atomic Energy Commission, Robert Hirsch; the new Administrator
General, André Giraud (whose appointment was to be announced



the following week); Dr. Bertrand Goldschmidt, the French
Atomic Energy Commission Director for International
Activities and Plans, and their representative on the UN
and TAEA Science Advisory Committees; and other principal
officers of the French Atomic Energy Commission. They
discussed with me their decision to develop American type
water reactors, their program of research in fast reactor
technology, and the status of technical cooperation between
our two countries in nuclear science and technology. Our
cooperation with French scientists in atomic energy began
in 1942 when Dr. Goldschmidt worked in my group in Chicago
on the separation and chemistry of the then newly synthe-
sized element plutonium. In 1956, we signed an Agreement
for Cooperation with France. This cooperation with France
has continued even through periods of political stress between
our countries, and is today as useful and effective as ever.

"I then visited the research laboratories at Orsay,
outside of Paris, where important pioneering work is being
done with their heavy ion accelerator on the search for
super-heavy elements as well as research on the physics
and chemistry of the transuranium elements. I was interested
to find there scientists from the United States, France, and
the USSR — all collaborating on these important researches —
most of whom had studied in the United States. The laboratory
at Orsay is one of the few in the world developing accelerators
capable of application in the search for new superheavy
elements — the others are in Germany, in the Soviet Union's
international laboratory at Dubna, and in the USAEC's Lawrence
Radiation Laboratory at Berkeley where essentially all of
the transuranium elements have been discovered. Following
my visit to Orsay, I met with the principal officers of
our Embassy in Paris and with the French Minister of Science,
Frangois X. Ortoli, as well as with other French Government
and industry leaders in science and technology.

"On September 18, I visited the two major scientific
centers in Grenoble in the southeastern part of France —
the Institut Max von Lau€-Paul Langevin and the Grenoble
Nuclear Research Center. Both of these facilities are
carrying out important research in the nuclear sciences.
The principal facility at the Institut Max von Laue-Paul
Langevin is a high-flux reactor, similar in design to our
own Brookhaven High Flux Beam Reactor, and, when completed
next year, will be the highest flux reactor outside of the
United States. Here again is an example of the effective-
ness of international cooperation in science. The Institute
is jointly funded and operated by France and Germany. Its
Director is the world famous German physicist, Professor
Maier-Leibnitz, and the Deputy Director is the French
physicist, Professor Jacrot. The international character
of this laboratory at the time I visited was evident from
the number of scientists visiting from other countries,
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including Professor Lenard Pal, the Director of the Hungarian
nuclear energy program (whose laboratory I had visited last
year). Following my visits to the laboratories at Grenoble,
I gave a scientific lecture on the superheavy elements to
scientists from the Grenoble Nuclear Research Center, the
Institut Max van Laue-Paul Langevin, and the University

of Grenoble."

In March 1971, six months after our meeting in Paris, CEA Administrator
General André Giraud came to see me in Washington, accompanied by Goldschmidt
and Villaros; also present were Commissioners James Ramey, Wilfrid Johnson,
and Clarence Larson, several principal USAEC staff members, and Robert
Loftness and James D. Phillips of the State Department.

Shortly before Giraud's trip to the United States, there had been
two significant developments. First, the French had concluded an agreement
with the USSR providing for the latter to supply uranium enrichment services
for the core of the projected Fessenheim-1 850 MWe-PWR plant, the first to
be constructed under France's new plan for power stations using light-water
reactors. Secondly, in a press conference at Pierrelatte on March 11,
Giraud had announced the French decision to go ahead with a feasibility
study of a gaseous diffusion uranium enrichment plant to come into operation
by 1980, to meet the future enriched uranium needs of Western Europe for
nuclear power production. After completion of the study, France intended
to proceed with plant construction, preferably in cooperation with other
nations, but if necessary alone. We were naturally interested in obtaining
Giraud's comments on these and related matters in our meeting on Wednesday,
March 17:

"Giraud discussed the French decision to adopt enriched
uranium water reactors and emphasized the change in emphasis
on applied research and engineering development involving
industrial aspects of nuclear energy as opposed to previous
emphasis on basic research.

"The CEA Administrator General then led into some remarks
concerning the NPT and the French position which he described
as philosophically consistent with the NPT even though France
is not a signer. I asked whether he thought that an accom-
modation could be reached between Euratom and IAEA, and
Goldschmidt replied that he very definitely thought so.

I made reference to the fact that France had been almost a
lone dissenter in the recent solution to the problem of
financing TAEA safeguards under the NPT, and both Giraud

and Goldschmidt said this is because they thought there
should be more recognition of the differences between nuclear
and non-nuclear nations.

"Giraud then went on to the French decision to build a
uranium gascous diffusion enrichment plant, either alone or,
preferably, in collaboration with other European countries
and possibly also with the United States. He said that this
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would be an industrial enterprise with private financing
except that the French portion might include some state
financing. He said their estimated cost for separative work
would be about $28.70 per kilogram (compared to the new US
charge of $32.00). He indicated that the main reason for
undertaking this expensive enterprise was to assure a source
of supply because the United States was not taking proper
steps to insure such a supply. He said that a new enriching
plant would be required in the United States by 1978, which
date might not be met. I said that we wouldn't agree with
the 1978 date. We have made a careful study, which takes
into account present unused capability in our enrichment
plants, some pre-production, increased tails assay, plutonium
recycle starting in 1974, Cascade Improvement Program (CIP)
starting at a time when it can be justified (we don't want
to start CIP too early, which would be wasteful), and have
come to the conclusion that we would need a new enriching
plant no sooner than 1982. This seemed to impress Giraud,
who said that however it would be better for them to start
their work now in order to be sure, with the option of delay
later on, rather than start too late and fail to meet their
objective if the capacity was needed.

"Giraud then went on to talk about their purchase of
uranium enriching services from the Soviet Union. He said
that the price is below $28.70 per kilogram of separative
work, they have a large choice of values for the tails, the
Soviets are not demanding any safeguards and the transaction
1s direct with France and not through Euratom.

"We then went on to discuss the problem of technical
information exchange between the CEA and the USAEC. Abe
Friedman expressed our view that the French could be more
forthcoming in the exchange of fast reactor technology.
Giraud said that although he thinks France is ahead in the
fast breeder development now, he realizes that they cannot
corner the world market and will need to cooperate with the
United States later; therefore, he thinks we should work out
some kind of an exchange of information agreement on the
fast breeder that allows France to give the United States
information now, while recognizing that later the United
States will have information that it will pay France to have."

With respect to the renewed CEA-USAEC technical exchanges, over a
year and a half passed between the second "annual"' CEA-USAEC staff meeting
in Paris in the fall of 1969 and the third, which took place in Washington
in June 1971. Detailed discussions were held regarding activity in the
various fields involved and the conclusion was that in general our exchanges
were developing satisfactorily. In connection with fast reactors, however,
the CEA and AEC representatives merely reviewed the overall progress to
date in their respective programs and their general future plans. The
decision was made to defer additional discussions in this field until after
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the Fourth Geneva Conference on the Peaceful Uses of Nuclear Energy in
September 1971. Nevertheless, it seemed fairly clear that the French were
not prepared to engage in an exchange that would be of real use to us.

For one thing, they seemed to fear that any FBR technology they supplied
to the USAEC might ultimately work to their disadvantage vis-a-vis US
industry. Furthermore, they had initiated arrangements to make their
technology available for use in Japanese and Indian fast breeder projects;
and they might well be reluctant to provide the same technology to the
United States without charge.

Not quite a year from the day I left France in 1970, I was back there
again, after attending the Fourth Geneva Conference. Though schedule
pressures allowed me less than 24 hours between arrival in Paris after a
brief Luxembourg stay and departure for Bucharest, the stop permitted a
return visit to the Institute of Nuclear Physics at Orsay, a memorable
dinner hosted by CEA Administrator General Giraud, and a glimpse of some
favorite Paris scenes.

Abe Friedman, Stan Schneider, Justin Bloom, Helen, and I arrived in
Paris at about 1:50 p.m. We were met at the airport by USAEC Scientific
Representative Joe Lafleur:

"Friday, September 17, 1971 — Paris and Orsay

"We were driven to the Institute of Nuclear Physics at
Orsay, where we arrived at about 3:30 p.m. We were met by
Marc Lefort who took us to meet Dr. Maurice Jean, the Director
of the Institute of Nuclear Physics. A number of others then
came in to meet with us and tell us about their work. These
included Oganesyan, who will return to Dubna in a couple of
months, Monique Pages, Robert Guillaumont, Roland Muxart,
Francois David, Georges Bouissiéres, Jean Péter, and
Y. LeBeyec.

"They each gave me a number of reprints as they described
their work. In the course of our talk I told them about my
visit to Spitsyn's Institute and the work there on the plus
two states of fermium, einsteinium and californium, and the
plus seven states of neptunium and plutonium. I also described
the exciting news of the Los Alamos discovery of plutonium-244
in nature, that I had announced just a few days ago in Geneva.

"Lefort described his experiments bombarding thorium
with krypton beams ... catching products in a helium jet to
look for spontaneous fission and alpha particles.

"A breakdown of the machine in July has set back their
whole program.

"Guillaumont has looked for Peppard's tetrad effect in
the lanthanides with different liquids and found a similar but
not identical cffect.
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"David described polarographic work on lanthanide
elements to test the method of looking for plus two oxidation
states. He also showed us his extrapolations of chemical
properties to the superheavy element region and gave me a
complete set of curves summarizing this work.

""Madame Pages described her work on new neptunium
compounds, heptavalent neptunium and plutonium compounds,
anti-ferromagnetic neptunium compounds, and lanthanide and
actinide elements in liquid ammonia, and gave me reprints
covering this and other work.

"Muxart described his work on protactinium (V) oxide
and gave me reprints covering his protactinium work including
a good survey article.

"I told them about the plans Joe Katz and I have to
revise Chemistry of the Actinide Elements with the help of
Bob Penneman.

"Lefort and Madame Pages and possibly Oganesyan are
coming to the Argonne Symposium on the Transplutonium
Elements next month.

"Jean gave me a Madame Curie medal commemorating the
100th anniversary of her birth in 1967. I gave him an AEC
25th anniversary medal and Lefort an autographed copy of
Man and Atom.

"I talked to Oganesyan about his possible visit to work
at the SuperHILAC and he suggested that a time such as July
1972 might fit his schedule. (This again did not turn out to
be possible.) He wants to return to Dubna for a while before
he goes to Berkeley.

"We said good-bye to the group, and rode back to Paris
to the Madeleine Palace Hotel. (We had a rather wild driver.)
We changed clothes very quickly for dinner.

"I rode with Friedman and Pierre Villaros, French Atomic
Energy Attaché in Washington, to the French CEA building for
a press conference. The conference was held in a room
equipped for simultaneous translation. I sat on the stage
with Jacques Yvon (Francis Perrin's successor as CEA High
Commissioner), Bert Goldschmidt and Friedman, who joined us
there soon after the press conference started. Yvon intro-
duced me. There were questions on the Fourth Geneva Conference,
my visit to the Soviet Union and the workmanship on their
reactors, uranium enrichment and comparison of the gaseous
diffusion and gas centrifuge methods, US policy and pricing
on uranium enrichment, and the discovery of plutonium-244
in nature. I clarified my views on predicted schedules for
proof of scientific feasibility and attainment of practical
fusion reactors.
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"Following the press conference we rode to La Tour
d'Argent restaurant where we joined Helen, Robbie Bloom
and Renée Schneider. Robbie had come to Paris following
her visit to Italy and Renée had come by train from Geneva
on Thursday. Our hosts were André and Claudine Giraud.
The other guests were the Goldschmidts, the Renous, Mr. and
Mrs. Anatole Abragam, Mr. and Mrs. Claude Frejacques,
Pierre Villaros, the Lafleurs, Mr. and Mrs. Edgar Piret,
and Abe Friedman.

"The dinner took place in a special room with a
marvelous view of Notre Dame, the Seine, and the apartment
house across the river where President Pompidou lives.

The view of Notre Dame, upon which light shone to produce

a beautiful effect, was spectacular. The food was very good.
After dinner Giraud rose and made some very nice welcoming
remarks and I responded with recollections of my 1961 visit
to Paris (which makes the present 1971 visit particularly
appropriate at the end of my ten years as Chairman), comments
on the close relationship between the USAEC and the French
CEA during the ten years even at times when the governmental
relationship was not the best, and — after I had described
Helen's move to California last month during which she
transported our snakes with her on the airplane — an
invitation to Mr. and Mrs. Giraud to visit us in our
Lafayette, California, home.

"I presented Giraud with an inscribed pen set mounted
on a piece of wood plastic produced by irradiation.

"In the course of the evening Giraud told me, and also
Helen, that I had been selected to receive the French Legion
d'Honneur which will probably be presented to me in a ceremony
at the French Embassy in Washington next February or March.

I presented autographed copies of Man and Atom to the Girauds
and the Goldschmidts.

"Helen and I rode back to the Madeleine Palace Hotel
with Mr. and Mrs. Edgar Piret."

Later on that trip, at the 15th IAEA General Conference in Vienna,
I saw Bertrand Goldschmidt several times. On one occasion (under the
direction of the IAEA's TV Director Hannant) he and I participated with
Sigvard Eklund in taping a TV program in recognition of the end of my
relations with the Agency as USAEC Chairman. During our conversation,
Bertrand spoke again of the early days in 1942 and our collaboration then.
It seemed particularly fitting, at the conclusion of my existing IAEA
connection, thus to recall one of my earliest international associations
in the field of atomic energy.
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On October 8, 1971, after I had returned to Washington, I wrote a

letter to the President, reporting on my visit to France:

"On September 17, I flew on to Paris and drove to the
Institute of Nuclear Physics at Orsay, where a young and
highly competent research team is carrying out interesting

and important work on the chemistry and physics of the trans-
uranium elements. I was interested in learning of the progress
in that laboratory's search for superheavy elements since my
last visit there precisely one year ago. Although they had
not made the progress they had expected, they had nevertheless

done creditable research in this field. I told them about

the

important discovery, made by a group of scientists from the
AEC's Los Alamos Scientific Laboratory and the Knolls Atomic
Power Laboratory in Schenectady, of the existence in nature of
plutonium-244. T had first announced this discovery at the
Geneva Conference a few days earlier and it was probably one

of the most important scientific announcements at the Conference.
‘It required painstaking research and the most highly sophisti-
cated analytical instruments available to demonstrate the exis-
tence of this heavy element in nature. Prior to this work, it
was believed that uranium was the heaviest natural element.
Furthermore, the calculations based on the existence of this
isotope of plutonium in nature confirm the date of the creation

of the elements on earth as being no more than about 5 billion

years ago.

"In Paris, I held a press conference organized by
Professor Jacques Yvon, High Commissioner of the French
Atomic Energy Commission, following which I met with the

Administrator General for the French Atomic Energy Commission,
André Giraud, and several other senior officials and scientists

in the French atomic energy program.'

The nuclear relationship between the United States and France during
the 1960's has been one of evolution, attended by some uncertainty and
friction but also by beneficial cooperation and, always, profound mutual
respect. The French will unquestionably continue to be among the leaders

at each advance of nuclear science, as they have been heretofore.

In one

recognition of their past accomplishments, I was proud to speak for the
United States at a 1968 ceremony honoring four scientists whose contributions

played a significant role in early research on nuclear fission:

Fredéric

Joliot and Hans Halban, both deceased, Lew Kowarski, and Francis Perrin.

Kowarski and Perrin were present at the ceremony held on June 11,

1968, in

the Jefferson Room of the State Department; members of the Joliot and Halban
families (Hélene Langevin, Joliot's daughter, and Peter Halban, Halban's son)
attended to accept the posthumous awards. Also present were USAEC Commis-

sioners James Ramey and Gerald Tape, as well as Ambassador Lucet.

I presented

citations, a plaque, and a financial award in recognition of experimental
research performed by Drs. Joliot, Halban, and Kowarski in 1939 and 1940,
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Presentation of AEC Award to French scientists, US State Department,
June 11, 1968. (Left to right) Commissioner James Ramey, Lew Kowarski,
Seaborg, Francis Perrin, Peter Halban, Héleéne Langevin, Ambassador Lucet,
Commissioner Gerald Tape.
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as well as theoretical considerations put forward by Dr. Perrin. The joint
citation I read declared:

"....Their discoveries concerning neutron emission in
the fission process, and their determination of the critical
cross-sections of nuclear fuels and moderators served to
help establish the possibility of a self-sustaining chain
reaction. Their dedication to their task in the face of
wartime adversity resulted in the successful conduct of an
important experiment at Cambridge, England, in 1940, which
provided experimental evidence that a homogeneous heavy
water uranium oxide mixture would support a chain reaction."

The pace of nuclear science development since the establishment of the
possibility of a chain reaction may give us some idea of the tremendous
strides to be expected by the turn of the century. I am hopeful that US-
French cooperation can play an important part in those future advances.



CHAPTER 4
GERMANY

After France, the Federal Republic of Germany has the largest
civil nuclear program in continental Europe and one of the largest
in the world. International cooperation has been a primary factor
in its achievement of this status.

With the exception of nuclear explosives development, which
the nation has committed itself not to undertake, every significant
area of nuclear research and application is represented at an advanced
level in Germany's laboratories and in its nuclear industry. Germany
has been among the leaders in turning to nuclear power generation,
both in utilization of proven reactor types and in the development of
advanced and breeder reactors. Several nuclear power stations (one
of which, at Gundremmingen on the Danube, was constructed under the
US-Euratom Joint Reactor Program) are operating successfully, many
more are under construction or planned, and the German nuclear power
industry has already achieved a strong position on the international
market. Keenly aware of the benefits of international collaboration,
Germany has cooperated with other countries both within Euratom and in
other multilateral nuclear organizations and on a bilateral basis,
especially with the United States.

The United States and Germany have collaborated in civil nuclear
applications since soon after the start of our Atoms-for-Peace program.
Formal Agreements for Cooperation with the Federal Republic of Germany,
signed in 1956 with respect to the Republic itself and in 1957 with
respect to West Berlin, were allowed to expire in 1967 in accordance
with our '"fold-in" policy and our decision to provide special nuclear
materials for Euratom members in future through the Euratom Supply
Agency; but our cooperative activities continued uninterrupted. In
addition to material supplies and provision of a $350,000 grant toward
the cost of a research reactor in Munich, these activities have em-
braced collaboration and information exchanges in important programs
such as the study of pebble-bed gas-cooled reactors (the German AVR
project at JUlich); fast breeder research project including the South-
west Experimental Fast Oxide Reactor (SEFOR) project in Arkansas, in
which the FRG has participated on its own behalf and on behalf of
Furatom; and maritime reactor studies, involving the exchange of in-
formation pertinent to the US nuclear merchant ship Savannah and
Germany's Otto Hahn project.

On the whole, US-German cooperation in the nuclear field has
proceeded smoothly and to the satisfaction of both sides. The mutual
value and steady progress of our joint activities was facilitated
during the sixties by the meetings my colleagues and I had with German
scientists and officials, both in Germany and in the United States;
for these meetings, together with visits to laboratories and other
installations, provided opportunities to resolve questions and settle
details before problems could escalate into serious difficulties.
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My first contact with a German official was on March 11, 1961,
at a stag dinner given in honor of West Berlin Mayor Willy Brandt by
Ambassador Grewe at the German Embassy. During a pleasant evening of
conversation I had the opportunity to have a long talk with Mayor
Brandt and was impressed by his progressive and enlightened views
concerning the need for international cooperation and the coopera-
tive role that he would like to see Germany play.

Although I had no chance to tour German facilities until over
two years after assuming my USAEC responsibilities, there were oppor-
tunities for discussing mutual nuclear energy interests during visits
by German officials to the United States. One such occasion of par-
ticular significance to our cooperation was a visit to the United
States in April 1962 by the Federal Minister for Atomic Energy,
Dr. Siegfried Balke. On learning of Minister Balke's forthcoming trip,
I wrote inviting him to meet with us at USAEC Headquarters on April 18.
During conversations at that time, preliminary plans were laid for US-
German cooperation in the field of fast breeder reactors.

In order to complete these plans, a German working group,
including representatives of the Ministry and scientists from the
Karlsruhe Reactor Center, came to Washington in late October 1962
to work out details with their US counterparts. A representative
of FEuratom also attended these meetings, as the projected coopera-
tion was envisioned as part of the program in this field being devel-
oped by the United States and Euratom. Precise areas of collabora-
tion were decided on, with agreement on such matters as exchange of
personnel between our Argonne National Laboratory and the Karlsruhe
Center. The way was thus paved for our long-term cooperation in
several specific fast breeder research areas, as well as German par-
ticipation (including a substantial financial contribution) in the
SEFOR project.

Minister Balke himself returned to Washington as these talks
were completed. We saw each other and had some discussion the eve-
ning of his arrival on Friday, November 2, at a stag dinner in his
honor at the German Embassy. The following morning, at USAEC Head-
quarters, final agreement was reached on US-German collaboration in
the important fast breeder area.

In December 1962, Dr. Balke was succeeded by Dr. Hans Lenz,
whose appointment as Minister for Scientific Research (rather than
of "Atomic Energy' alone) seemed to reflect growing recognition of
the importance to national policy of science in general. (Balke
continued his connection with the German atomic energy program and
I saw him in a number of subsequent occasions, including the visit
to the US Nuclear Ship Savannah in Sweden.) Minister Lenz visited
the United States late in the spring of 1963 and came to see me in
my office on June 1, accompanied by Dr. Joachim Pretsch (Head, Sub-
division of Nuclear Engineering) and Dr. Hans Sauer, of the Atomic
Energy Section of the Ministry, and others. While schedule pressures
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Hans Balke with Seaborg at Cointrin Airport in Geneva just before
take-off for Sweden to visit the NS Savannah, Sept. 3, 1964.
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made it impossible to have as long a time together as we both desired,
our meeting was useful to both sides. On return to Germany, the Minister
wrote expressing his appreciation for the opportunity afforded by this
meeting for personal acquaintance and direct exchanges of view, and
stating the hope that it would be possible ''to continue and intensify
our conversation in a not too distant future."

This hope was in fact fulfilled just a few months later, in the
fall of 1963. I have already mentioned, in discussing our collaboration
with Euratom, my visit then to the Federal Republic's large government-
supported laboratory at Karlsruhe.* I was favorably impressed with what
1 saw of the work under way at the well-designed facilities there — for
example, the 12 MW research reactor and the 50 Mev cyclotron. After our
Karlsruhe visit, my group and I went to Bonn for brief talks there:

"Saturday, September 28, 1963 — Strasbourg to Bonn

"We were driven to Strasbourg, where we took a MATS
Convair to Bonn — landing at the Cologne Airport. We were
driven to the US Embassy in Bonn, where we met with Ambassador
George McCGhee. Then we went to the Ministry for Scientific
Research, where we met with Minister Lenz, Professors Heinz
Maier-Leibnitz, Fritz Strassmann, Dr. Pretsch, Dr. Wolfgang
Finke, and others to discuss German and US nuclear power
programs. We attended a luncheon at Redoute given by Minister
Lenz. T responded to a toast given by Lenz. Our group
visited the birthplace of Beethoven on Bonngasse, in Bonn.''**

In 1964, after the Third '"Peaceful Uses'" Conference in Geneva and
meetings with Euratom officials in Brussels, I had time for a brief
visit to Berlin before going on to the TAEA General Conference in Vienna:

"Saturday, September 12, 1964 — Berlin

"Helen., Dan Wilkes, Arnie Fritsch (my Special Assistant)
and T toured West Berlin. Saw the Berlin Wall at several
points, the Brandenburg Gate, the Kaiser-Wilhelm Institute
(Otto Hahn's laboratory) in Dahlem, Wannsee, the Reichstag
Building, and many other points of interest. Saw the Nefertiti
at the Museum, which is at Berlin Free University."

*See Chapter 2, p. 18.

**My report to the President upon my return to Washington may be found
in Chapter 2, pp. 18-20.
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Seaborgs at Brandenburg Gate, Berlin, Sept. 12, 1964.
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Another trip to Germany and the important JUlich Research Center
came 1n the spring of 1966, between my stop in Paris and meetings with
Euratom officials in Belgium:

"Thursday, March 10, 1966 — Paris to Wiesbaden and Bonn

"Arnie Fritsch, Larry O'Donnell (Assistant for Military
Arrangements, USAEC Division of International Affairs) and I
flew to Bonn where I gave my talk, 'Atoms for Peace — A Milestone
in International Cooperation,' to a large group of German
scientists, industrialists, members of Bundestag, etc., at the
‘Parliamentary Evening' of the German Atom Forum at the Hotel
K8nigshof. I was introduced by Atom Forum President Karl
Winnacker. Dr. Strassmann was present, also Minister of
Science Gerhard Stoltenberg (who replaced Lenz), who spoke
a sort of tribute after my speech. Then Fritsch and I sat
with Stoltenberg, Winnacker, Alfred Boettcher (Technical
Director, JUlich Research Center), Wilhelm A. Menne, and
others, at the buffet supper. 1 found Stoltenberg quite
pleasant to talk to. Boettcher doubts the value of the Heavy
Water Organic Cooled Reactor (HWOCR).'

The German Atom Forum's invitation to speak at its '"Parliamentary
Evening'' had been most welcome and had, in fact, been a principal
reason for scheduling my trip to Europe at this time. The occasion
offered an excellent opportunity for stressing certain US policies to
a wide-spectrum and influential group. I began my talk by paying
tribute to German achievements in the nuclear field, with special
mention of the 1939 discovery of nuclear fission by Otto Hahn and
Fritz Strassmann; I spoke of the moving experience of my 1964 visit
to Hahn's famous laboratory in Berlin. Then, during an overall review
of the US "Atoms-for-Peace' program and particularly our cooperation
with Germany, I explained our current policy regarding fuel supplies
for power reactors. I stressed the advantages of toll enrichment and
the long-term availability of US enriched uranium for foreign customers
at non-discriminatory prices. Turning to other aspects of international
nuclear cooperation research activities, I moved finally to the part
I most wished to underline — our support of safeguards administration
by the IAEA. With the aim of fostering wider acceptance of this policy,
I clarified the reasons for our position, saying in part:

We have always believed that international control in
the sensitive area of nuclear cooperation is preferable to
bilateral control. The controls must do more than convince a
nation which supplies assistance to another that the materials
supplied will be used only in accordance with the agreement.
Indeed, that is the least of their objectives, since the
degree of trust implicit in the transaction in the first place
leaves little need for further proof to the supplier that the
nuclear materials he has supplied for peaceful purposes are
not diverted to military purposes. What is required is a



Germany 9o

control system which the world at large accepts as evidence
that arrangements for cooperation in peaceful uses of nuclear
energy are not contributing to the spread of military uses.

The final goal must be a single comprehensive and
effective international safeguards system receiving the
support of the whole world through acceptance of its appli-
cation — including not only the United States and the Soviet
Union but also a United Europe. Such a goal does not mean
that we have lost trust in the Euratom safeguards system —
which I believe to be a good one and which the United States
Government considers effective. It means simply that
eventually we all must face the reality that the broadest
internationally administered effective safeguards system is
the best way to ensure that the peaceful atom remains
peaceful.

Aside from enabling me to explain policies to a key audience, the
"Parliamentary Evening'' permitted me to meet many Bundestag members and
assess their views. I found them clearly aware of the importance of
progress in atomic energy and science in general. The German Govern-
ment seemed definitely committed to an increase in expenditures in
these areas.

T spent the night at Ambassador McGhee's residence and had useful
conversations there the next morning before setting out for JUlich:

"Friday, March 11, 1966 — Bonn, JUlich

"I had breakfast at Ambassador McChee's residence with
McGhee, Gerhard Stoltenberg, Joachim Pretsch, Martin J.
Hillenbrand (Deputy Chief of Mission, US Embassy, Bonn),
Peter Rutter (First Secretary, US Embassy), Arnie Fritsch,
Larry O'Donnell, Theodore I1ltis (USAEC Scientific Repre-
sentative, Brussels), and William W. Williams (US Embassy,
Scientific Officer). I explained our decision on barter to
Stoltenberg (approved two and disapproved two German requests
for barter). We discussed the fast breeder program. Pretsch
asked if we would like to see the gas centrifuge program at
JUlich Research Center, and when Fritsch and I said we would,
he obtained the approval of Stoltenberg. We drove to Jillich
Research Center — Pretsch and Fritsch in my car — arriving
about 10:30 a.m. We had a bus tour of the Center under the
direction of Dr. Alfred Boettcher, after a meeting with
Boettcher, Dr. Alexander Hocker (Administrative Director),
Dr. Josef Fassbender,Professor Dr. Wilfrid Herr,

Dr. -Ing. Hans Grosse, Dr. Tasso Springer, Dr. Ernst A. Niekisch,
Professor Dr. Rudolf Schulten, Professor Dr. Wilhelm Fucks,

Dr. Francois Waelbroek, Dipl.-Ing. F. Schweiger, Dipl.-Ing.

J. Kolditz, Werner Haugg, Hans Ihle, Pretsch, Fritsch, Martin

B. Biles (USAEC Scientific Representative, Paris), Williams

and Tltis. Boettcher asked my views on the Molten Salt Reactor
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US Embassy residence, Bonn, Germany, March 11, 1966 (left to
right) US Ambassador to Germany George McGhee, Martin J.
Hillenbrand, Joachim Pretsch, William W. Williams, German
Minister of Science Gerhard Stoltenberg, Peter Rutter, Seaborg,
Arnold R. Fritsch, Larry O'Donnell, Theodore Iltis.

XBB 769-8558

Tour of Julich Research Center, March 11, 1966. (Left to

right) F. Schweiger, C.-B. Von der Decken (leader, Experimental
Group, Brown Boveri/Krupp Reaktorbau G.m.b.h., Julich), Seaborg,
Alfred Boettcher, W. W. Williams, H. Ihle, L. O'Donnell, T. Iltis,
J. Kolditz, and Werner Haugg (Northrhine-Westfalia government
representative responsible for the Kernforschungsanlage Julich).
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(favorable, but no decisions yet) and why we favor HWOCR
(good for scale-up to large dual purpose plants). We visited
the Pebble Bed Reactor project, AVR [concerning which the
USAEC had entered into a technical exchange arrangement in
August 1965.] Fritsch and I toured the gas centrifuge lab
with Pretsch and the assistant director. It is separate

from Jlilich Research Center and under the Federal Government.'

Just two months after my trip to Germany I had another meeting with
Federal Minister for Scientific Research Stoltenberg, who came to see us
in Washington on May 11, 1966, accompanied by Dr. Joachim Pretsch and
others. After I had welcomed the Minister privately, he and his group
were given special briefings by principal USAEC staff concerning the
relationship of the AEC to the executive and legislative branches of
the US Government, the US high energy physics program, and present and
future trends in the US civilian power reactor program. Following this
there was a meeting with the Commission:

"At 11:45 a.m. I presided over the Commission meeting
with Gerhard Stoltenberg, Joachim Pretsch, Max Mayer (in
charge of the Ministry's Space Research Program), Karl Treml
(Stoltenberg's personal assistant), Wolfgang Opfermann of
the German Embassy, and William W. Williams, to discuss
(1) review of US-German cooperation in the civil uses of
atomic energy; (2) continuation of cooperation under US policy
on 'fold-in' of agreements with Euratom Member States;

(3) application of safeguards and US position; and (4) future
of nuclear power in Germany and the United States.

""At 12:30 I hosted a luncheon in the State Room at the
Mayflower Hotel in honor of Dr. Stoltenberg. USAEC Commissioners
James Ramey, Gerald Tape, John Palfrey and USAEC staff members
were present. Others attending, in addition to Stoltenberg
and his group, included Baron Herbert von Stackelberg and
other principal members of German Embassy, representatives
from the JCAE, officials from the State Department, and other
US government agencies, and Bill Williams."

Between my March 1966 trip and September 1968 I had no opportunity
to visit German nuclear facilities. However, in the fall of 1966, in
Vienna, I had the privilege of presenting the Enrico Fermi Award to the
great German nuclear scientist Otto Hahn, whom I had known personally
since 1955, and to Fritz Strassmann, who collaborated with him in the
discovery of the nuclear fission of uranium:

"Friday, September 23, 1966 - Vienna

"Then we went by buses to the Hofburg to attend the
Fermi Award Ceremony. I presided, beginning the ceremony
by escorting Chancellor Josef Klaus of Austria through the
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Festsaal to the stage. I introduced those on the stage —
Klaus, State Minister Karl Gruber, US Ambassador James
Riddleberger, US Ambassador (to IAEA) Henry Smyth, US Atomic
Energy Commissioners James Ramey and Samuel Nabrit, and

Otto Frisch, who represented Lise Meitner (his aunt),
longtime collaborator of Hahn and important contributor

to the discovery of uranium fission. I then called on
Donald Hornig, Presidential Science Advisor, who gave a
message from President Lyndon Johnson. I then made my state-
ment regarding the work of Hahn, Strassmann, and Meitner,
followed by presentation of the Fermi Award to Hahn and
Strassmann, in that order. Hahn made his response and then
Strassmann made his. I brought it to an end with reference
to Meitner (whose health prevented her attendance) and said
I would present the Award to her in Cambridge. The ceremony
was filmed. We then had a little reception for Hahn and
Strassmann in the room behind the stage, where a few people
could meet them. I presented to Hahn an advance copy of

his autobiography published by Scribner's, to which I wrote
the introduction."

At dinner that evening, the momentous discovery days of the winter
of 1938-39 were recalled:

"

I had dinner with Hahn, Dr. and Mrs. Strassmann,
Frisch, Miss Mary Rehber (Hahn's secretary), and the Rector
of Bonn University. Frisch and Strassmann told me how the
famous communication with Meitner, who was in Stockholm, came
about in December 1938. Frisch was with Meitner in Stockholm
December 22-27, and together they deduced the liquid drop
explanation, correlating the energetics with masses and
coulomb repulsive energy (both about 200 Mev), which Meitner
communicated to Hahn and which aided them in their famous
January letter to Naturwissenschaften. A few weeks later
Frisch demonstrated the large fission pulses in an ionization
chamber using an approximately 100 mg radium-beryllium
neutron source."

The following month I made a special trip to England to present
the Award to Lise Meitner:

"Sunday, October 23, 1966 — Cambridge

"Arnie Fritsch, Carl Malmstrom (USAEC Scientific Repre-
sentative in London), and I were driven in a hired car to
Cambridge, where we had lunch in the Old Guest Room of Trinity
College with Dr. and Mrs. Otto Frisch; Lise Meitner's cousin,
Mrs. Lemberger; her sister-in-law, Mrs. L. Meitner-Graf; her
nieces, Dr. Frida Lim and Miss Ilse Lim; her nephew and his
wife, Mr. and Mrs. Philip Meitner; her friend and doctor,

Dr. Josephine Stross; Professor and Mrs. Harry J. Emeleus;
Professor and Mrs. Hawthorne, Dr. and Mrs. Alfred G. Maddock,
and Sir Geoffrey Taylor.
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Fermi Award Ceremony, Hofburg Palace, Vienna, Austria,
September 23, 1966. (Left to right) Otto Hahn, Seaborg,
Fritz Strassmann, James T. Ramey, Donald F. Hornig, Henry D.
Smyth, Austrian Chancellor Josef Klaus, US Ambassador James
W. Riddleberger, Austrian State Minister Karl Gruber, Samuel
Nabrit, Otto Frisch (hidden).

XBB 769-8560

Presentation of Fermi Award to Lise Meilitner, home
of Max F. Perutz, Cambridge, England, October 23, 1966.
(Left to right) Otto Frisch, Lise Meitner, Seaborg.
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"Then I went to the home of Dr. Max F. Perutz, where I
presented the Fermi Award to Lise Meitner in the presence of
her relatives. She was seated during the ceremony and seemed
to appreciate the honor very much. It was a moving scene with
the members of her family hovering nearby, very solicitous
but also very proud of the honor being bestowed upon her.

"Then we went to Cavendish Laboratory, where I made a
statement, after being introduced by Sir Nevill Mott,
concerning Lise Meitner's work, and Dr. Frisch read her
acceptance remarks. This ceremony was filmed. Present, in
addition to relatives and those present at lunch, were Lord
and Lady Alexander Todd, Dr. and Mrs. Egon Bretscher,

Dr. Richard Keynes (Vice President of the Royal Society),
Professor and Mrs. Alfred Pippard, and others, to make up a

full room. This was followed by a tea. Then 1 was interviewed
by BBC on the entire 1966 Fermi Award procedures and ceremonies.
I then saw the original apparatus of Rutherford, Aston,
Cockcroft, Maxwell, etc., in the excellent museum in the
corridors of the Cavendish Laboratory, and the pictures of

the many historic occupants of the Laboratory on the walls

of the Laboratory corridors.”

During these years there were opportunities for worthwhile dis-
cussions in Washington, as well as abroad, regarding nuclear matters
of mutual interest to the United States and Germany. For example,
between the award presentations in Vienna and Cambridge, T was visited
at USAEC Headquarters by Dr. Heinrich Mandel of the Rhine Westphalia
Electrical Works (RWE), the firm responsible for construction and opera-
tion of the Gundremmingen nuclear power plant (one of the three plants
built under the US-Euratom Joint Reactor Program, and as such one of
the first enriched uranium power facilities in Europe). Dr. Mandel,
accompanied by Professor K. Jaroschek of the Institute for Heating
Technology, located in Darmstadt, and Dr. Alex Warrikoff of the nuclear
l'uel company NUKEM, had come to the United States to confer with USAEC
and industry officials regarding fuel supply and other aspects of nuclear
power. After meeting with the group in my office on October 12, 1966,
I hosted a luncheon for them at the Mayflower Hotel. The composition
of the gathering on that occasion reflected recognition of the growing
importance of nuclear power here and abroad and respect for our guests'
role in that growth in Germany. Those present included Mr. Wolfgang
Opfermann of the German Embassy; my fellow Commissioners and principal
USAEC officials; Ambassador Henry Smyth and Donovan Zook of the State
Department; Messrs. John Conway, George Murphy, and Leonard Trosten
representing the Joint Committee on Atomic Energy; Mr. Charles Johnson
of the White House staff and Mr. Fred Schuldt of the Bureau of the
Budget. In my welcoming remarks, I addressed Dr. Mandel as 'one of
the true industrial pioneers of nuclear energy in Europe." [ went on
to speak of the group's aims in visiting the United States at that
time, and concluded by stressing what | regard as an important ''spin-off"
contribution of nuclear energy: ''I believe that among the many
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incidental benefits of nuclear energy is the creation of new and ex-

tremely close forms of cooperation between many nations, and we deeply
value our cooperation with your Government and with the aggressive and
progressive industry of which you are a distinguished representative.'

My attempts to persuade Germans that their country sign and
ratify the Non-Proliferation Treaty was a recurring theme. Central to
this was the application of the nuclear safeguards provision (Article
I11), a matter of concern because of their fear that these would hinder
their development of nuclear power through the revelation of national
trade secrets; of special concern was their fear that such safeguards
might be discriminatory because they would not apply to France in view
of her exempt role as a nuclear weapons power. Typical of these dis-
cussions is one held in my office on March 21, 1967:

"At 2:25 p.m. I met with Dr. Karl Wirtz (Nuclear
Research Center, Karlsruhe), Dr. Gernot Heyne (German
Foreign Minister for Scientific Research), Berndt von Staden
(Counselor, German Embassy), Myron Kratzer, and Allan Labowitz
to discuss Article IIT of NPT. Wirtz suggested it be dropped
and T retorted by saying this would make the NPT worthless."

In the fall of 1967, in September, Stoltenberg came to see us again
in Washington. His concern this time was primarily with the long-term
supply of enriched uranium. Noting that two nuclear power plants had
recently been ordered in Germany on a wholly commercial basis, he pointed
out that developments indicated a sharp increase in Germany's need for
enriched uranium. He observed that Germany had a very strong coal lobby
and that in developing Germany's future energy program, it was essential
to give careful consideration to long-range fuel needs.

I informed the Minister that approval had just been obtained within
the US Government to proceed with the presentation to Congress of legis-
lation for an increase of 145,000 kgs of U-235 in the ceiling for the
European Community, and observed that this was a significant amount of
material which would cover Community needs for reactors installed by the
mid-1970's. (As I mentioned in connection with Euratom, Congress did
pass this legislation, which, after signing by the President, became law
on December 14, 1967.) The Minister agreed that this should provide for
the immediate future, but felt that they should look farther ahead, and
he mentioned that Euratom and others were giving attention to the need
for additional diffusion plant capacity to be located in Europe.

In response, I assured Stoltenberg that our diffusion plant capac-
1ty was sufficient for US and all freec world needs until at least 1980.
I went on to say that improvements in production techniques as a result
of research efforts were expected to increase that capacity, that devel-
opments in the fast reactor field might reduce the demand for enriched
uranium, and that these factors gave Germany and others some time
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to make a decision that could take into account future economic and
technological developments. Minister Stoltenberg agreed that this was
indeed the case. He believed that studies of a European capability
should proceed but that it was too early to make a decision on con-
struction.

At the time of this visit by Stoltenberg, the USAEC and other
US government elements were known to be studying the feasibility of
involving private industry in the ownership of the gaseous diffusion
plants. The Minister inquired about this. In response, it was noted
that our studies had not progressed to the stage where a decision was
imminent, that even if a decision were to be made now it would take
some years to effect a turnover, and that, in any turnover, arrange-
ments would be made to have industry honor any supply commitments of
the US government. The Minister remarked that this last was an impor-
tant point.

Other conversations in Washington with Germans concerned with
various aspects of their country's nuclear activities include two that
took place in the spring of 1968. One was with Walther Casper, Chair-
man of the Board of Urangesellschaft, who came to see me on March 27,
1968, to discuss matters of concern to his consortium of four German
companies with mining and prospecting interests. The second conversa-
tion, somewhat broader in scope, occurred less than a month later,
on April 17, 1968, when Dr. Carl Von Weizsacker, a member of the Federal
Republic's Committee for Research Policy, visited me. Dr. Von Weizsacker
wished to obtain my informal views on several major research policy
questions facing the FRG particularly with respect to the 300 BeV accel-
erator project proposed for construction under the aegis of CERN — the
European Organization for Nuclear Research (at Geneva). He asked my
opinion as to whether the undertaking of such a sizable project repre-
sented the best use of the funds available in Europe for research and
development, considering the plans that the United States itself had
in this area.

I expressed the view that construction of the proposed 300 BeV
accelerator would probably represent one of the best uses of research
funds from the standpoint of fostering scientific cooperation in Western
Furope. I also said that deferral of action with the idea of perhaps
constructing a 1000 BeV machine at some future time, possibly within
the context of a worldwide cooperative venture, would deprive European
scientists of the opportunity to participate in the exciting current
field of high energy physics. Dr. Von Weizsacker agreed but said the
main difficulty related to limited funds.

It seems appropriate to mention here that CERN did eventually
decide to proceed with the accelerator. After almost three more years
of debate and delay, cansed principally by the problem of financing
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this $250-$300 million project but also by the difficulty of reaching
agreement on a site, CERN members finally gave the go-ahead for con-
struction in February 1971. The Federal Republic of Germany was the
largest contributor, pledging 23% of the funds required. The compromise
location selected was on the French-Swiss border, contiguous to the
existing CERN laboratory.

Von Weizsacker and I discussed certain other questions, such as
the advisability of Western Europe's developing a computer capability
(which T considered desirable) and the views that he and other leading
nuclear scientists of Germany held with respect to the latest draft
of the Non-Proliferation Treaty. Knowing that there had been some
concern lest this treaty, as previously drafted, might harmfully re-
strict research in the peaceful uses of atomic energy, I was glad to
learn that German scientists' reservations in this respect had been
put to rest by the draft revisions.

Another trip to Germany was possible for me in the fall of 1968,
en route to the twelfth TAEA General Conference. After discussions
first with Euratom people in Brussels, Myron Kratzer (USAEC Director
of International Affairs), Arnie Fritsch, Ted Iltis, and T flew to
Cologne the evening of September 19, 1968:

"Friday, September 20, 1968 - Cologne, JUlich

"Helen and I had breakfast in our suite in the Arera
Hotel, Bad Godesberg, overlooking a marvelous view of the
Rhine. Unfortunately, it was a rainy day. Petersberg (where
Queen Elizabeth stayed) was visible on a hill across the
river. The car ferry across the river was just below our
hotel.

"Fritsch, William Williams, Kratzer, Iltis, and I rode
to the JUlich Research Institute. On the way, Williams
showed us a copy of a Foratom report showing the advantages
of Europe building a gas centrifuge plant for uranium enrich-
ment for reactor fuel.

'"We were met at JUlich Research Center by Dr. Alfred
Boettcher (Technical Director) and Dr. Alexander Hocker
(Administrative Director). We went to the conference room,
where we met with Rudolf Schulten (Head of Institute of
Reactor Development), Hans-Jochen StBcker (Deputy Director,
Institute for Reactor Materials), H. Kramer (Project Division),
Werner Haugg and Walter Schrock-Vietor (Director, Project
Division). We were briefed on the AVR by Schulten. The AVR
(Pebble-bed reactor) develops temperatures as high as 850°-980° C,
with steam temperatures of 550° C. The follow-up reactor,
THTR, will have a capacity of 300 MWe and is to be started
perhaps next year. It will operate at a temperature of 750° C
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with helium cooling, and the fuel will be either low-enriched
uranium or the thorium-uranium cycle.

""Stdcker, who spoke next, told a story about how he
wrote me (about 1949) and I accepted him for work in my
laboratory at Berkeley, but he couldn't raise the travel
money so he didn't come (he went to France) — he took this
occasion to thank me. He explained the fuel elements utilized
in these reactor concepts. He compared the sphere (AVR-THTR)
and prismatic (HTGR) fuels, using charts, which he gave us,
and samples of the AVR and THTR fuels, which he showed us.
Irradiation tests at integrated fluxes of up to 5.3 x 10%!
have been conducted. NUKEM manufactures the fuel spheres.

A group of utilities are apparently interested in proceeding
with the construction of the THTR.

"Kramer described the plan for the next five years.
He explained the advantages of the direct cycle helium turbine
compared with the indirect cycle turbine (10-15 percent less
capital cost). He estimated costs of 3.0-3.5 mills per
kilowatt hour (helium turbine). They hope to have bids in
1974 for the first commercial station, which would go into
operation in 1980. The plant would have 46-48 percent thermal
efficiency, and will use cooling towers.

"Using slides, Boettcher described a computer program
to optimize the economics of the German electrical grid
including various types of reactors. HTR (ST), with steam
turbine, is about equal to the fast breeder with oxide fuel.
Eventually, HTR (HT), with helium turbine, and fast breeder
with carbide fuel, which are about equal, will take over.
The HTR's would be on thorium fuel cycle. With a closed
plutonium market, the HTR (HT) runs way ahead of the fast
breeder-carbide fuel. He also presented slides of computer
results on the USA grid to the year 2020, including fast
breeder, water-cooled reactors, molten salt reactor, con-
ventional fueled plants, and HTR. The molten salt reactor
came out very well. We should make such comparative analyses
in the United States! The steam-cooled fast breeder is
dropping out of favor in Germany. The gas-cooled fast
breeder with helium turbine has good potential (oxide or
carbide fuel). The General Atomic HITGR and gas-cooled fast
breeder seem to be designed for too low temperature to make
it feasible to operate a helium gas turbine. Boettcher
will give a paper on this at the AIF-ANS November meeting.

"After the briefing, we visited the AVR. Claus-Benedict
Von der Decken and H. J. Hantke (Brown-Boveri-Krupp) of the AVR
group joined us. Ed Nephew of ORNL also joined us. We rode on
a bus to the AVR reactor site. Peter Hartmann (Manager of the
ARV Group) gave us written material and briefed us on the history
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of the AVR. Schulten briefed us on the AVR. Hantke continued
the briefing, describing startup and characteristics of AVR
operation.

""We then went across to the AVR itself (shut down at
the moment for some repair to fuel-handling machinery), where
Hantke showed our group around - also with us were Hartmann,
Von der Decken and some of the others.

'"We then rode in to JUlich where we had lunch at the
Hotel Kaiserhof. Present at the lunch were our group
(Fritsch, Kratzer, Iltis, and Williams), Boettcher (our host),
Schulten, Hocker, Stocker, Haugg, Kramer, Schrtck-Vietor,
Hartmann, Hantke, Von der Decken, and Nephew.'

In my talks with the scientists at JUlich, during the visit
described above, T was particularly impressed by their strong interest
and program in high-temperature gas-cooled reactors, paralleling US
efforts. The German assessment of future trends in reactor development
was most enlightening, as it provided additional justification for the
position that we were then evolving, of supporting active programs
in the areas of both high-temperature gas-cooled reactors and molten
salt reactors while continuing to concentrate primarily on liquid-metal-
cooled fast breeders.

On returning to Cologne, we took advantage of a few free hours
for some sight-seeing:

'"T met Helen in the Wiesel Restaurant (across from the
Dom, the Cologne Cathedral), where she was finishing lunch
with Mrs. Edwin G. Moline (wife of the US Minister of Economic
Affairs) and Mrs. Williams. During the morning, she had
visited Remagen (where the Allies crossed the Rhine during
World War II); an old church at Schwarzrheinbach across the
river from Bonn, the Doppelkirche (with excavations beneath)
where the men and women were segregated; the Rheinische Landes-
museun in Bonn (containing Neanderthal man); and the Beethoven
llouse in Bonn.

""A11 of us, joined by Nuel Pazdral (Williams' assistant)
toured the Cologne Cathedral under the guidance of Sue Maitek.
The Cathedral was started in 1248 and the building continued,
intermittently, for over 600 years. It was largely spared
from World War II bombing and is one of the best huge cathedrals
in Germany. After the tour, we visited the neighboring Roman-
German Museum in which we saw a mosaic floor dating from about
50 A.D., which was uncovered in 1941 during the construction
of a bomb shelter. We then walked to a portion of a Roman
wall.

"Fritsch, Williams and I flew to Hamburg to visit DESY
(the Deutsches Electronen Synchrotron) and the nuclear ship
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Otto Hahn. We were met by Commander and Mrs. Patrick
Maveety. Mrs. Maveety stayed to meet Helen and Iltis on
a later plane.

"T called Tape in Washington and learned that the
appointment of Frank Costagliola as USAEC Commissioner had
been announced this afternoon. I received a State Depart-
ment cablegram saying that I should postpone my visit to
Lisbon — apparently Kaulza de Arriaga (head of the
Portuguese AEC) is a possible successor to Antonio Salazar
(who reportedly is near death) and my visit at this time
might be interpreted as US support for Kaulza." *

The next morning I visited DESY, a large 7 BeV electron accelerator
in Hamburg, and from there went on to Kiel to board the nuclear ship
Otto Hahn:

""Saturday, September 21, 1968 -- Hamburg, Kiel

"Helen and I had breakfast in our room at the Vier Jahres-
zeiten Hotel. We rode with Cdr. Maveety to DESY, with Fritsch,
I1tis, and Williams following.

We were greeted by Dr. M. W. Teucher (Associate Director.
of DESY), and others, and then went into a conference room.
Jeanne, four-year-old daughter of Dr. C. C. Ting, presented
Helen with a nice bouquet of flowers. Those present included:
Dr. Teucher, Dr. C. C. 'Sam' Ting (MIT physicist), Dr. H.-O.
Wuster (Board of Directors, DESY), Dr. Sohngen and Dr. Hermann
Kumpfert (Synchrotron Operations and Improvements), Dr. G. Weber
(electron scattering experimentalist), Eugene Engels and Mervin
Wong (Harvard), Sanders and Cohen (MIT graduate students),
Gerald Bennett (Brookhaven), Bienlein, Joos, Managing Director
Berghaus, and Woloshek.

"We were told that DESY has a capital investment of about
$40 million and an operating budget of about $11.5 million.
There are 147 scientist members of the DESY staff, plus about
40 visiting scientists. The total staff numbers 858. After
an historic account and a general description of DESY, we took
a tour of the facility and its experiments, under the guidance
of Teucher, with the entire group who had been in the conference
room accompanying us. Among the programs we saw were: Weber's
electron-proton scattering experiments; Ting's photoproduction
of electrons and positrons to test basic electromagnetic theory;

*Salazar died July 27, 1970, but was actually superseded in 1968 by
Marcello Caetano.
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Wong's streamer chamber detection of the products of 4 to 7

GeV photons; Weber's experiment to determine the form factor
(charge distribution, if any) of the neutron and the character-
istics of the reaction e- + p >~ e- + p + 1°; the new 360 Mev
injector for DESY; and Dr. Kumpfert showed us the Klystron
testing area.

"At the end of the tour, as we were taking our leave,
Hans Schmerenbeck (Technical Manager, Der Gesellschaft flr
Kernenergieverwertung in Schiffbau und Schiffahrt mbH at
Hamburg and Geesthacht, GKSS) joined us to accompany us to
the nuclear ship otto Hahn at Kiel. On our way, we drove past
the Freilicht Museum (reconstructed old houses from all over
Germany), just south of Kiel.

""At the otto Hahn, we were met by Gerhard Theune (Captain
of the otto Hahn), Dieter Ulken (Director of the Institute for
Technical Installations of the GKSS), Heinrich Fock (Chief
Engineer of the Otto Hahn, and Klaus Dieter Henning (Safety
Officer of the Otto Hahn).

'"We all sat in the lounge, which contained a fine portrait
of Otto Hahn (his last, and hung just yesterday), and talked
a while. In the main dining room, we had an excellent two-hour
lunch. Following lunch, we returned to the lounge for coffee
and a technical briefing. We were told the Otto Hahn cost
$14 million (the original estimate); the GKSS people think
that if they were to build three or four such nuclear cargo
ships, at about 40,000-50,000 horsepower, they would be
economically competitive. They are considering a boiling-water
reactor. The Otto Hahn has an advanced pressurized-water
reactor with internal steam generation. We then toured the
Ctto Hahn, including the reactor area inside the secondary
containment, the control area, the machinery and propeller
shaft area, and the bridge area."

My tour of the otto Hahn and discussions with scientists and
others involved in this program were most useful. 1In 1965 the USAEC
had entered into an arrangement with the GKSS under which we agreed to
lease (through Euratom) the nuclear fuel materials for the otto Hahn
and both sides agreed to exchange information on nuclear maritime con-
cepts and, specifically, on the US ship NS Savannah and the German
Otto Hahn. I was naturally very glad of this chance to inspect their
ship, an ore carrier with an improved propulsion plant about half the
size of the Savannah, and to exchange opinions with the Germans regard-
ing the potential value of this use of nuclear energy.

In our talks, it was apparent that the German view was not unlike
ours. As indicated above, they felt that if it is to be economic in
the long run, then eventually a commitment should be undertaken to con-
struct at least four ships, each powered by a reasonably large (about
50,000 shaft horsepower) nuclear power plant in order to maximize the
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Visit to Nuclear Ship Otto Hahn, Kiel, Germany, Sept. 21, 1968. (Left
to right) Hans Schmerenbeck, Seaborgs, Captain Gerhard Theune, William
W. Williams, Dieter Ulken.
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advantage of the nuclear power source. Pending a time when such a commit-
ment may become feasible, however, the Germans are continuing their re-
search and development efforts in this area and are seeking to promote
wide interest in the nuclear ship concept and collaboration with other
nations active in this field, such as Japan. (They have held several
"Symposia on Nuclear Ship Propulsion' in Hamburg, under the joint
sponsorship of the TAEA, the Inter-Governmental Maritime Consultative
Organization, and the German government and industry.)

At the time 1 visited the otto Hahn, final tests were nearing
completion prior to the ship's nuclear-powered operation. Her first
cruise under nuclear power took place just a month later, in October
1968. It was a matter of deep regret to all that the man for whom the
ship was named could not be on board for the event; Otto Hahn had died
in July.

"After taking leave of the ship, we rode back to
Hamburg.

'"Helen and T had dinner at Mellingburger Schleuse, a
charming, rustic restaurant on the outskirts of Hamburg,
with Fritsch, Mr. and Mrs. Maveety, and Bill Williams. Follow-
ing this, we visited the Reeperbahn."

The day after our trip to Kiel. offered an opportunity for more
sight-seeing before a press conference and my onward flight to Vienna:

"Sunday, September 22, 1968 — Hamburg

"Helen and I had breakfast in the Vier Jahreszeiten
Hotel grill, after sleeping late. Pat and Darle Maveety came
by and drove us around to see the sights of Hamburg.

'"We drove by St. Peter's Church, which is on the site
of Hamburg's first church built in 811, on a high point in the
area. We drove down Schbnaussicht where we had good views of
the towers of Hamburg (church spires, etc.) across the outer
Alster. We saw the Rathaus, with the traditional Ratskellar.
We saw old houses bearing such dates as 1641, 1698. (Most
of Hamburg was destroyed by a fire in 1842 and much was
destroyed in World War II, but some areas, such as this, have
remained intact.) We drove through the Fish Market area and
viewed the boat docks on the Elbe River. We then visited the
Altonna Museum, where we saw the old German houses (combination
living quarters and barn), old German household goods,
archeological materials and digs from nearby areas showing
material dating as far back as 10,000 BC, anthropological
exhibits, models of boats, stuffed animals, etc. We drove
out on the Elbechaussee, a nice road along the Elbe, and
back. We saw the huge statue of Bismarck. Pat Maveety then
dropped Mrs. Maveety off at their home and drove us to the
airport.
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"I went with Maveety to the Pan American lounge to
participate in a news interview. The newsmen were Herbert
Schrader (Hamburg Abendblatt) and T. von Randow (Die Zeit).
Fred Irvin, Public Affairs Officer of the US Consulate, and
Gerhart Leckel of the USIS were also present. The ques-
tions and answers were tape recorded, including questions
about the possibility of still heavier transuranium ele-
ments (I described the prospects for element 114), bud-
get cuts in US science (I said that so far it wasn't bad
for AEC), effect of budget cuts on 200 BeV accelerator
(T said not too bad), need for 300 BeV accelerator in
Europe if US builds 200 BeV (I said high energy physics
can profitably use both), the future of the peaceful uses
of nuclear energy (I described nuclear electric power
program in the United States, nuclear desalting, the
Nuplex concept, use of radioisotopes in medicine, agri-
culture and industry, use of radiation for food preser-
vation, nuclear energy in space including nuclear rockets
and nuclear auxiliary electric power and the peaceful
uses of nuclear explosives), should Germany sign the
Non-Proliferation Treaty (I said yes, it is to the advan-
tage of nuclear and non-nuclear weapon states, and the
NPT should be followed by nuclear arms cutback by nuclear
weapon states), and the role of the IAEA (I emphasized
its impending role in NPT safeguards)."

Upon my return to Washington, I wrote the President on October 4,
1968, to report on this trip, and included the following comments on
the Federal Republic of Germany:

"The following two days, September 20 and 21, I visited
the Jlilich Research Center, the Deutsches Electron Synchrotron
(DESY), and the nuclear ship Otto Hahn, all in West Germany.
During my visit to JuUlich, near Cologne, I was particularly
impressed by their strong interest and program in high tempera-
ture gas-cooled reactors, paralleling efforts in our country.
Their assessment of the future trends of reactor development
was most enlightening and provided additional corroboration
to the position which the AEC is slowly evolving of support-
ing active programs in the high temperature gas-cooled reactor
field and the molten salt reactor field while continuing with
the development of a main-line effort on liquid metal cooled
fast breeder reactors.

"My visit to the DESY in Hamburg, a large 7 BeV electron
accelerator, clearly showed that Germany is prepared to sup-
port high energy physics in this area in the same proportion
as we are supporting it with our Stanford Linear Accelerator
and the Cambridge Electron Accelerator complexes in the United
States. My final visit to the nuclear ship otto Hahn at Kiel
was most useful. This developmental ship is an ore carrier
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with an improved propulsion plant about half the size of
our NS Savannah. The German view regarding nuclear mari-
time propulsion is not dissimilar from ours. They feel
if it is to be economic, a commitment must be undertaken
to construct at least four ships, each powered by a rea-
sonably large (about 50,000 shaft horsepower) nuclear
power plant in order to maximize the advantage of the
nuclear power source.'

With its large, and constantly expanding, nuclear power construc-
tion program, Germany (like its neighbors within the European Com-
munity) has become increasingly concerned with the matter of fuel
supply. This concern was reflected in a meeting I had in Washington
on November 12, 1968, with Mr. Friederich Hammerling, a member of
the Board of Directors of the German firm Allgemeine ElektricitHts
Gesellschaft (AEG--an affiliate of the US General Electric Company),
Dr. Hans Joachim Brlichner (head of AEG's Atomic Energy Functions),
and Arthur L. Fern of the German Embassy. Dr. Abraham Friedman,
Deputy Director of the USAEC's Division of International Affairs, and
my Special Assistant Julie Rubin were with me. After some preliminary
discussion, which included a review of the AEG-GE relationship and the
German power reactor construction program, Mr. Bruchner asked that
we consider liberalizing our fuel supply policy. He felt that we
should be willing to provide up to 15 years' inventories of enriched
fuel rather than five years' (as stipulated in a newly announced
policy). I indicated that we would consider extending the period
1f we received a formal request for material beyond the five-year
limit. Mr. BrlUchner then suggested liberalizing our toll enrichment
policy; by this suggestion, it presently appeared, he meant our being
willing to share in joint capital financing of an enrichment facility
in Europe or arranging to provide the technology so that the Europeans
could build their own plant. My answer to this recommendation was
that we were already reviewing our policy in this area. I made it
clear that the positions taken by other nations toward the NPT would
influence our policy in this regard.

Among other important matters that arose in these years, with
respect to our cooperation with Germany in the nuclear field, was
the question of possible use of "offset'" funds to purchase nuclear-
related services and materials in the United States. These "offset"
funds were US dollars deposited by Germany in the United States for
the purchase of military equipment to offset the dollars expended by
the US military in Germany in the operation and maintenance of our
military installations there. A formal US-German agreement on the
use of offset funds was terminated in 1967. In view of the large
amounts of these funds still available by the end of 1968, various
US Government agencies, including the USAEC, were asked to explore
the feasibility of entering into a new agreement to provide for their
use for the purchase of non-military equipment and services. The
nuclear field appeared to offer various possibilities, and one of
these was among the subjects in a brief discussion in March 1969
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with Ambassador Rolf Pauls, who on January 31 had presented his cre-
dentials as Germany's new chief of mission in Washington. He was
accompanied by Wolfgang Opfermann, I by Myron Kratzer and Julie Rubin,
at our meeting in my office on March 26, 1969:

""Ambassador Pauls expressed appreciation for the
opportunity to meet briefly with me. I mentioned my trip to
Germany last year in which I visited the JlUlich Laboratory
and also noted my inspection and very pleasant luncheon on
the otto Hahn. The Ambassador appeared quite interested in
my visit to Germany and immediately requested that I plan on
a return trip soon.

"The possibility of using offset funds in connection
with heavy ion accelerator work that may be of interest to
Germany was briefly mentioned and this seemed to be of par-
ticular interest to the Ambassador. Mr. Opfermann seemed
quite aware of my personal involvement in this scientific
work and its potential mutual area of interest. I mentioned
being with Professor J.H.D. Jensen (outstanding German
nuclear physicist and winner of the Nobel Prize) at Nova
University in Florida earlier this week in connection with
our participation as members of their Advisory Committee.'

Negotiations between the United States and Germany regarding the
use of offset funds were conducted during the following months. Agree-
ment was reached that a portion of these funds would be used to purchase
uranium and uranium enrichment services in the United States. An
early proposal to use some of the money for a project in the United
States of interest to Germany (such as the heavy ion accelerator work
mentioned in my conversation with Ambassador Pauls) was dropped, how-
ever.

My journal for July 14, 1969, records that I held a conversation
with Dr. Hans Von Heppe (Under Secretary, Ministry for Scientific Re-
search, Federal Republic of Germany) at the Reception for Foreign Minis-
ters of Science at the State Department:

"During the reception I talked to Dr. Von Heppe who
told me that the Minister of Science has decided to locate
the German heavy ion accelerator, the Unilac, at Darmstadt.
(Carl C.) Schmelzer will move to Darmstadt to supervise the
construction, which will cost an estimated $16 million and
take about three years to complete."

The year 1970 took me to Germany twice. The first occasion, when
I was on my way home after touring scientific facilities in Africa with
a group of US scientists, enabled me to participate in a wide range of
discussions, visit two important universities, and become acquainted
with Federal Minister of Science and Education Hans Leussink, who in
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late 1969 had succeeded (with broader duties) Scientific Research
Minister Stoltenberg.

My colleagues and I followed our trip to Africa with a day of
meetings in Madrid, then headed northeast to Cologne:

"Thursday, January 15, 1970 - Madrid to Cologne, Mainz, and Frankfurt

"The plane took off for Cologne at about 9:15 a.m. We were
met by Mr. and Mrs. Bill Williams, Nuel Pazdral, Roderick Grant
(Commercial Attaché), Mr. John Spencer DeCourcy (Assistant Agri-
cultural Attaché), and Mrs. Gerald (Silvia) Goldstein (wife of
the Economic Officer).

"Justin Bloom (my Technical Assistant) and I rode with
Williams to the US Embassy Chancery (the women went to the
Maternus Restaurant in Bad Godesberg for lunch after visiting
the Cathedral in Cologne and Beethoven's house). Here we met
Ambassador Kenneth Rush in his office, then he and I proceeded
in his car to the Embassy Residence, a beautiful house over-
looking the Rhine River. (This is where I had breakfast with
Ambassador McGhee, Stoltenberg, etc., in March 1966.)

'"Professor Dr. Joachim Pretsch (now State Secretary for
Science and Director, Nuclear Research Division, Federal
Ministry of Education and Science) and Professor Dr.-Ing.
Hans Leussink arrived. Drinks were served, after which the
four of us had lunch. 1T invited Leussink to visit the United
States (mentioning Lee DuBridge's earlier invitation to him)
and also suggested that he visit some USAEC Laboratories and
installations. He indicated he would do so, saying that per-
haps this would be possible this year. He told me that he
knows Clark Kerr and has invited him to spend some time in
Germany lecturing. (Leussink served as Rector of Karlsruhe
Technical University from 1958 until 1961, and has a techni-
cal background in soil mechanics). Pretsch told me that he
hopes the United States will modify its agreement with Germany
to furnish more nuclear fuel--this might mitigate Germany's
desire to participate in the building of the gas centrifuge
plant. Pretsch seemed to have some doubts as to the wisdom
of building such a plant. I asked Leussink which part of
his job would occupy more of his time, education or science,
and he said education probably would because the science part
is already in good hands. We talked a good deal about the
student unrest problem around the world, and he expressed
the opinion that there is need for some reform in university
administration. I described my trip to Africa and some of the
observations I made there.

'"Helen arrived at the Embassy soon after 2:30 p.m., as
did Bloom and Charles F. Baxter (engineer in Applications
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of Radioisotopes, Division of Space Nuclear Systems, USAEC,
a member of our African traveling party). Helen and June
Pollack (a doctor, and wife of Herman Pollack, also in our
African party) had been taken by Mrs. Williams and Mrs.
Goldstein (the mother of Susan who is our daughter Lynne's
friend) to the cathedral in Cologne. On the way they
spotted some beautiful posters, which they bought. From
the cathedral they drove to the house where Beethoven was
born. It is beginning to be restored, so the furnishings
were in storage. They went into the house and gardens,
though, and saw the room where Beethoven was born. This is
the 200th anniversary of his birth, and there will be
commemorative concerts. From there they went to the
Maternus Restaurant where Helen had rahmragout. They
serve wine in little ceramic pitchers which they give to
the customers.

"We then rode to Mainz in an Embassy car. We arrived
at 4:40 p.m. at Johannes Gutenberg University (the Uni-
versity of Mainz) where we were met by a nuclear chemistry
graduate student, Herr Denschlag. He escorted us to the
Nuclear Chemistry-Reactor Building, where we were greeted
by Professor Gunter Herrmann, Professor Fritz Strassmann,
and Professor Walter Greiner (who had come from the Uni-
versity of Frankfurt). After having some photographs and
movies taken, we were taken to the reactor area. An
excellent demonstration was performed for us of a fast
nuclear fission chemistry experiment; a sample was irra-
diated in the reactor, transported by pneumatic rabbit
to the experimental area, and automatically chemically
processed and counted. Induced radio-zirconium activity
was shown on an oscilloscope as a function of time. The
chemical separation was performed in one or two seconds.
We also saw the equipment used by Herrmann to count spon-
taneous fission neutrons in ore and metal samples in his
search for the superheavy elements in nature.

"I was interviewed by Herr Rabe of Mainz Radio
and Television, with the interview being recorded on
film. It was to be broadcast on TV that evening to south-
west Germany and the broadcast was to be repeated over
German national TV the following Sunday.

'"We were then escorted to the lecture hall in the
Chemistry Building, where I had been invited to deliver a
lecture in honor of Professor Fritz Strassmann on the
occasion of his retirement. We met Dr. Carl Schmelzer
(University of Heidelberg), Dr. Kurt Giese (Federal Minis-
try of Science and Education), and Professor Pretsch.
Following an introduction by Professor Herrmann, I gave
my lecture, 'The Past and Future of the Transuranium
Elements.' I then presented a copy of the 1967 Fermi Award
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film to Professor Strassmann. There were one or two questions
following my lecture, followed by applause from the audience--
in the form of table pounding. Herrmann later told me that
this is only the second time the Lecture Hall has been filled
(400 people) and that people came from all over Germany, from
as far away as Munich; the other time the Hall was filled was
for a lecture by Otto Hahn nine years ago. I gave out copies
of my lecture to the students and also a few autographed copies
of my two books, and there was a fight over them by students
from Darmstadt. We went to another building for a reception
given by the Max Planck Institute and Professor Herrmann. I
met Alfred Klemm (whom I last saw in 1949 in Gothenburg) and

H. Wanke (who showed Helen and me a moon sample being used

in his moon research). I gave out autographed copies of
Man-Made Transuranium Elements and the Annual Review of Nuclear
Science article to Herrmann and his students. We met Mrs.
Strassmann, Mrs. Schmelzer, and Mrs. Herrmann.

"We drove to Frankfurt and checked into the Intercon-
tinental Hotel, where Helen changed quickly before going to
the Consul General's home where a reception was in progress.
June was already there. June and Helen were taken to a little
German restaurant by the William Grenobles (USIS) and the
Paul du Viviers (Deputy Consul General) for a light supper.

""Bloom and I went directly to the 21st floor to attend
a dinner in the Salon Dom-Roma given by Walter Ruegg, Rector
of the University of Frankfurt, at 8 p.m. Present at the
dinner were Erwin Schopper (University of Frankfurt), A. V.
Thumen (Chancellor, University of Frankfurt), R. Bock (Uni-
versity of Heidelberg), Gunter Herrman (University of Mainz),
Egbert Kankeleit (University of Darmstadt), Peter Brix
(University of Darmstadt), Carl Schmelzer, Max Barnick
Batelle-Frankfurt), Dr. Schuff (University of Darmstadt),
Walter Greiner, Dr. Jurgen Schaafhausen (Farbwerke Hoechst),
and James Johnstone (US Consul General at Frankfurt).

"At the end of the meal, Ruegg gave a few remarks of
welcome and T responded with an explanation of how my visit
to the Universities of Mainz and Frankfurt had evolved and
of our trip to Africa and Spain.

"After dinner Greiner, Schmelzer, Ruegg, Johnstone,
and I discussed student problems. There are laws in some
'Ldnder' in which students are empowered to assist in the
election of the university president. A student has been
elected president of the University of Berlin--they felt he
is an irresponsible student. This has them very worried,
especially Greiner who has been the subject of student
attacks.
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"I went to our rooms and waited for Helen. We then
went dancing for a few minutes in the night club on the
21st floor.

"Friday, January 16, 1970 - Frankfurt

"T rode with Bloom and Baxter to the University of
Frankfurt, where we were met by Greiner, who escorted us
to his office in the Institute of Theoretical Physics.
After some discussion there, we went to the nearby Institute
of Applied Physics (next to the building in which the
Stern-Gerlach experiment was performed) where we saw the
work on the Helix Heavy Ion Linear Accelerator (Helac)
shown us by Dr. H. Klein. He showed us slides and then
the apparatus itself which operates at cryogenic tempera-
tures and so far has been used to accelerate protons.

This principle was considered by Schmelzer for use in the
Heavy Ion Accelerator to be constructed at Darmstadt.
[Actually a different accelerator, the Unilac, was the
later choice for construction at Darmstadt.] Uranium
ions can be accelerated using this Helac concept to 10 MeV
per nucleon, at several charge states continuously, at
large currents determined only by the ion sources, and
energy resolution of 3.7 x 1073. This Helac is similar to
the accelerator being developed by Harry A. Schwettman at
- Stanford, in which Al Ghiorso (of Lawrence Radiation Lab
in Berkeley) is interested. Criton and Herwig Schopper at
Karlsruhe are also developing this accelerator concept.

"Greiner then took us back to his Institute of
Theoretical Physics where we met Ulrich Mosel, Jens
Grumann, and T. Morovic, who explained their work on
isomeric states in fission, and Harmut Holm, who ex-
plained his work on the effect of nuclear forces in over-
coming Coulomb distortion (i.e., an effect that makes
'cold nuclei' more possible). Burkhard Fricke gave me
a copy of his version of the Periodic Table in which
Elements 165 and 166 are in Groups I and II, with the
filling of two 9s electron shells. Elements 167-172 are
formed by the mixed filling of 8p and 9p shells, result-
ing in a noble gas structure at 172. The 7d shell is
completed at 164, so it and element 163 are noble metals.
This system appears to give a good treatment of what
was the anomalously early appearance of the 8p, 9s, and
9p electrons as calculated by Joseph B. Mann.

"We then rode to the Institute for Nuclear Physics
where we were greeted by the Director, Erwin Schopper.
We went to the lecture room where I was introduced by
Greiner and gave my talk 'Transuranium and Superheavy
Elements.' There was a 'standing room only' crowd of
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I gave out a number of autographed copies of Man-Made
Transuranium Elements and Elements of the Universe. A
smaller group of Greiner's students and associates,
including Herrmann and Schmelzer, stayed on in the lecture
room for further discussion of heavy ion accelerators.
Schmelzer described the plans for his Darmstadt machine,
and I described the changes proposed for the Berkeley
Hilac and the Dubna cyclotron. After the discussion,
Lewis P. Fulcher (who is working with Paul-Gerhard
Reinhard) described the work they are doing on the quan-
tum electrodynamic effect on the inner K electrons which
may show where they drop into the sea of negative energy
states. This may lead to a new application of the Pauli
Exclusion Principle leading to a new form of the Periodic
Table for the region where this effect might be operative.
He will send me these results when the calculations are
completed in six months or so. I learned that they do
their calculations on a UNIVAC 1108. I also learned that
Fricke might go to the University of Melbourne in the
fall (but would prefer a job in the United States) for

a year or two. Mosel is leaving in February for a two-
year stay at ORNL with R. A. Schmidt, and Bernd Fink is
leaving in February for a stay at the Bureau of Standards
to work with Michael Danos.

"T then rode with Bloom, Baxter and Greiner, to the
Officers Club at the Rhein-Main Air Force Base where we
were met by Tom Blair (US Consulate) who escorted us to a
private dining room for our lunch. I had lunch with
Greiner, Reinhard Brandt, Bloom, and Baxter. (Brandt
was at the Berkeley Radiation Laboratory from 1959 to
1962, where he earned his Ph.D. degree working with Stan
Thompson and Iz Perlman on spontaneous fission.) There
was a spirited discussion during lunch about the student
problem in Germany, with a difference of opinion between
Greiner and Brandt. Greiner feels that the trend toward
election of students as presidents of German universities
will extend to the University of Frankfurt and lead it
to serious deterioration, while Brandt thinks this is an
overly pessimistic view and some of the student activity
has been necessary in order to force necessary reforms
in the German universities.

"Greiner and Brandt rode with Bloom, Baxter and
me to our plane at the Frankfurt Rhein-Main Air Force
Rase. We said goodbye to Greiner and Brandt, boarded the
planc and joined the other members of our traveling group,
who were already aboard. During the morning some of them,
including June and Helen, had visited the Palmengarten,
very extensive botanical gardens founded in 1869. The plane
took off from Frankfurt at 2 p.m."

Germany 117
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visit

The annual fall trip to the IAEA General Conference permitted a
to Frankfurt and the Karlsruhe Center in September 1970:

""Sunday, September 20, 1970 - Geneva to Frankfurt and Karlsruhe

"Helen, the Blooms, Friedman, and I were met by Thomas
Bleha, our control officer from the US Consulate in Frankfurt,
Professor Otto Haxel (of Heidelberg University, one of the
managers of the Karlsruhe Research Center, spending the next
half-year or so as scientific director of the Center), and
Mr. Woesler (head of international activities and protocol for
Karlsruhe Nuclear Research Center), and proceeded to the Park
Hotel in Karlsruhe. In the hotel lobby I met Mr. and Mrs.
Clyde McClelland (Scientific Attaché, US Embassy, Bonn) and,
later, we met Glenn Bradley (USAEC Senior Scientific Repre-
sentative, Brussels) just in from Brussels.

"In the afternoon we rode to the Black Forest for a hike

at the village of Herrenwies. Later we drove to nearby Varnhalt,
where we had dinner in the restaurant Gasthaus Zum Adler."

In speaking of Euratom matters I quoted my account of our visit

the next day, September 21, to the European Institute for Transuranium
Elements at Karlsruhe.” We went on to inspect other facilities at the
Center, where I had agreed to deliver the inaugural lecture of the
International Seminar on Radiation Protection Problems Relating to
Transuranium Elements, jointly sponsored by Euratom and the European
Nuclear Energy Agency:

'"We were driven to the Hot Chemistry Building, where
we were met by Ochsenfeld, Franz Baumgartner (the Director
of the Institute for Hot Chemistry, whom I saw at the ACS
meeting in San Francisco in April 1968), and Institute
scientists Gunter Koch, Hochlein, and Blum. Relatively
large scale processing equipment was shown to us for
recovering 23®Pu from 200 grams of irradiated *3’Np. This
equipment will also be used to recover heavy transuranium
elements from high level waste streams which are generated
at the German reprocessing plants. Walton Rodger of
Nuclear Fuel Services has been one of the US experts who
helped with the design of the equipment. Solvent extraction
flowsheets are being developed also for processing fast
breeder reactor fuels containing high concentrations of
plutonium.

* Sce

Chapter 2, pp. 42-43.
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"In another laboratory containing many glove boxes for
alpha activity, we saw where research is being conducted on
preparing new compounds of transuranium elements, such as the
cyclopentadienyls.

"Another laboratory contained process development
equipment which is being operated in support of a small
scale fuel reprocessing plant being built outside of
Karlsruhe. One piece of equipment was a small centrifugal
extractor which can handle a feed rate of 600 liters/hour.
Another interesting set-up was a continuous ion exchange
column in which the resin is made to flow countercurrent to
the eluant. It is hoped that such an arrangement can be
used for tail-end plutonium purification, although the bugs
have not been ironed out yet.

"We drove next to the main administration building of
the Center, where I was to give my lecture. Here I met Bob
Penneman, Alexander Van Dyken, and Don Ferguson from the
United States. I was introduced first by Haxel, representing
the Minister of Science, and then by Dr. Pierre Recht, Direc-
tor of Radiation Protection for Euratom and head of the
Seminar on Radiation Protection Problems Relating to the
Transuranium Elements. Einer Saeland, the Director General
of ENEA, was also at the head table. I then spoke for about
one hour on 'Recent Developments in Transuranium Research,'’
covering the US and USSR claims to the discovery of elements
104 and 105, accelerators being designed or built to make
superheavy elements, methods of forming the superheavy elements,
and predicted chemical properties and electronic structures
of the superheavy elements, using about 40 slides. As the
introduction to my talk, I read my Met Lab memo of January 5,
1944, in which I predicted that plutonium would be a severe
hazard if ingested.

"Following the lecture, I was interviewed by Brunner of
Radio Stuttgart (South Germany Broadcasting System). Questions
were on practical applications of transuranium elements, pros-
pects for superheavy elements and role of magic numbers with
mention of contributions of 0. Haxel, J.H.D. Jensen, and
H. E. Suess at University of Heidelberg 20 years ago, role
of heavy ions including mention of Unilac accelerator planned
for Darmstadt, possibility of superheavy elements in nature,
estimate of when superheavy elements will be synthesized
(possibly three or four years).

"After picture-taking on the steps of the Administration
Building, we went to lunch at Heinrich Hertz Haus (the Faculty
Club of the University of Karlsruhe), where Helen and Robbie
joined us. Among those present, in addition to our group,
were Clyde McClelland, Professor Dr. Haxel, Dr. Rudolf Greifeld
(Managing Director), Professor Dr. H. Bohm (member of the
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Scientific Council), Professor Dr. Franz Baumgartner,
Professor Dr. E. W. Becker (Director of the Institute

of Nuclear Engineering), Professor Dr. Walter Seelmann-
Eggebert (Director of the Institute of Radiochemistry),
Professor Karl Wirtz (Director of the Institute for
Nuclear Reactors), Dr. Giulio Guazzugli-Marini (Director
General of the Euratom Joint Research Center), Dr. Pierre
Recht, Professor Roland Lindner (Director of Transuranium
Institute, Mr. Hampe (Health Protection Directorate), Einer
Saeland, Mr. I.G.K. Williams (Deputy Director General, ENEA),
Dr. Emil Wallauschek (Chief of ENEA's Division of Health,
Safety, and Radioactive Wastes Management), and

Dr. N. Nowlan (Division of Health, Safety and Radioactive
Wastes Management). I sat between Saeland and Bohm,

Helen between Greifeld and Recht. Saeland made some
welcoming remarks with mention of my talk and the
similarity of one slide figure to a cathedral.

"Helen had gone shopping in the morning. At about
10 a.m. she and Robbie were picked up by the translator
for the Karlsruhe Center and taken to the Karlsruhe Castle
where they were met by Mrs. Haxel. A curator, Gabor Kits,
showed them the exhibit of Gothic art (1450-1530) of the
upper Rhine. This was mainly sculpture and gold work
collected from all over the world.'

When I returned to Washington I wrote my customary report to the
President, dated October 13, 1970, which included the following com-
ments on Germany :

"On September 21, T visited the TBuropean Institute
for Transuranium Elements at Karlsruhe. This important
International research institute was set up by the European
Atomic Community (FEuratom) adjacent to the site of the
German National Nuclear Research Center on the outskirts
of Karlsruhe to carry out research on plutonium and its
use as a fuel in nuclear reactors. It serves the dual
function of meeting the immediate needs of nuclear industry
in the European Community and contributing to the develop-
ment of basic science in the field of transuranium research.

"The Germans are carrying out an important and well
conceived fast breeder reactor development program and the
Karlsruhe Transuranium Laboratory is playing a significant
role in this effort. The United States, Germany, France,
the United Kingdom, and Japan, all have major research and
development efforts going on in fast breeder reactors and
we are exchanging technical information on this area with
each of these countries.
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"Following my tour of the Transuranium Laboratory,
I presented the inaugural lecture of the International
Seminar on Radiation Protection Problems Relating to
Transuranium Elements. This conference was held at the
Karlsruhe Center and was jointly sponsored by Euratom and
the European Nuclear Energy Agency. The leading heavy
element scientists from the United States and Europe
participated in this meeting."

Both of these 1970 visits to Germany, like those in previous
years, were extremely worthwhile in connection with US-German nuclear
cooperation, as well as pleasant and stimulating from a personal point
of view. I spoke of their value on both counts when greeting a group
of German Parliamentarians who came to see me in Washington in the
spring of 1971. Headed by Mr. Gerhard Flaemig, seven members of the
Parliamentary Sub-committee on Science and Technology met with my
fellow Commissioners and me on April 6, prior to touring US nuclear
facilities. The delegation's mission--to learn of recent developments
pertinent to sodium-cooled breeders, lasers, fusion, high temperature
gas-cooled reactors, and problems of diversification of nuclear centers--
clearly reflected the German legislature's recognition of the vital role
of scientific progress in today's world. I was glad for the opportunity
to welcome them at the start of their two-week stay in the United States,
which was to include a meeting with their US counterpart, the JCAE, and
visits to USAEC and private facilities.

As mentioned earlier, when I talked with Minister Leussink in
January 1970, T invited him to meet with me in the United States and
visit USAEC facilities. He was unable to make the trip in 1970, as he
thought might be possible, but he did come the following spring, shortly
after Flaemig's visit. On Friday, April 23, 1971, he and his group,
which included several officials of his Ministry and members of the
German Embassy in Washington, met with me and other members of the Com-
mission, USAEC Staff, and Robert Loftness of the State Department's
Bureau of International Scientific and Technological Affairs.

In welcoming Minister Leussink and his party, I expressed sat-
isfaction with the cooperation between Germany and the United States
in the scientific field and mentioned briefly my meeting with the
Minister early in 1970. I noted that Leussink had been Rector of the
University of Karlsruhe during the years I was Chancellor at Berkeley,
and I recalled that when I had visited Germany the previous year there
had been troubles at the University reminiscent of those at Berkeley.

Turning to our agenda, Professor Leussink first asked my view as
to whether the same organization should both develop and regulate
nuclear power plants. My response was that the USAEC had been success-
ful in performing the dual function by having separate and independent
organizations below the Commission. At some later time, I remarked,
this separation probably would become complete.
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Leussink then inquired about the possibility of receiving approval
for the otto Hahn to transit the Panama Canal. I explained that this
matter was under intensive study and approval would probably be forth-
coming. I said legislation would be required to establish indemnity for
public liability for a permanent solution for nuclear-powered ships to
pass through the Canal and to enter US ports.

The Minister's next inquiry concerned the prospects for develop-
ment of steam-cooled fast breeder reactors. Milton Shaw, Director of
our Reactor Development and Technology Division, answered for us by
noting that US utilities had looked seriously at steam-cooled reactors
and had decided that the concept was not economical because they could
not truly be '"fast'' reactors.

The Germans were especially interested in the diversification
efforts under way at Oak Ridge National Laboratory, which they were to
visit the following Monday. I pointed out that this effort was a natural
development and explained that it was being handled through contracts
with other agencies. I gave as examples: desalting (Office of Saline
Water--0OSW), water chemistry (OSW), environmental matters (National
Science Foundation), and the use of the ultracentrifuge for manufacture
of pure vaccine and for obtaining basic information on viruses (National
Institutes of Health). I also mentioned Commissioner Wilfrid Johnson's
concept of an overall national laboratory organization under the Com-
mission in which people could move freely from one site to another, but
cautioned that this concept was only in the discussion stage and had
not been adopted as a national policy.

Professor Leussink then brought up the subject of US assurances
of future supply of enriched uranium fuel for European power reactors.
I answered by saying that for the foreseeable future the USAEC enrich-
ment program could meet the needs of the United States and of other
countries which have turned to us for supply, and that our production
complex has much flexibility, including power increases, preproduction,
increase in the tails assay, the Cascade Improvement Program, and the
Cascade Uprating Program. I noted that there was little need to build
a new enrichment plant until 1981 or 1982. We discussed the US interest
in sharing gaseous diffusion technology, for a price, with our friends,
but observed that we were interested only in multinational arrangements.
We discussed several possibilities for the construction of diffusion
plants in Europe.

The next subject raised by Professor Leussink concerned our
interest in cooperating in the development of a thermionic reactor.
I stated that cooperation on the contemplated In-core Thermionic
Reactor experiment could proceed without any problems, but beyond that,
it would be premature to reach any conclusions without further dis-
cussions with NASA. Leussink proposed that specialists from the two
countries get together to discuss the subject in greater detail. When
Myron Kratzer, USAEC Assistant General Manager for International
Activities, suggested holding such a meeting at the time of the Fourth
Geneva Conference in the fall of 1971, Leussink responded that a much
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earlier time was desirable since the results of the discussions would

affect German budget matters. (For us the question of cooperation in

development of a thermionic reactor was complicated by classification

aspects. Until certain technology was declassified, as we expected it
to be in the not too distant future, we could not commit ourselves to

as broad an agreement as the Germans wished.)

The conversation then turned to Euratom, and I mentioned the safe-
guards problem that existed between Euratom and the IAEA, which was
delaying ratification of the NPT by Germany and the other non-nuclear-
weapon-state members of the Community. I expressed the hope that this
problem could be resolved. Minister Leussink responded that this hope
was shared by the German Government and all but one of the other
Euratom members--that is, France. He indicated that the others were
prepared to go to great lengths to meet French views since they recog-
nized that with completion of the work of the Safeguards Committee in
Vienna (the committee charged with developing the structure and con-
tent of safeguards agreements between the Agency and non-nuclear-weapon
states pursuant to the NPT), including resolution of the financing
problem, time was running out. I remarked that André Giraud, Adminis-
trator General of the French CEA, and Bertrand Goldschmidt had sat in
the same places as the German delegation several weeks ago, and had
taken the position that this problem could be solved. Hans Haunschild
of the German delegation, Under Secretary of Leussink's Ministry and
a former Euratom official, said that it would be easy to solve the prob-
lem if the others were prepared to accept the French terms. He indi-
cated that there appeared to be no problem at all about Germany's
ratification of the NPT (which Germany had signed in November 1969)
except that questions had been raised by some in Germany as to whether
the safeguards procedures really did act to discriminate against the
recipient country.* He mentioned recently publicized allegations of
the Japanese that USAEC inspectors had interfered with the operation
of a Japanese nuclear power plant. I responded that in the opinion of
the United States this was solely a psychological reaction and that
both of our countries would have to work to demonstrate that the problem
was not a real one.

Our meeting was concluded with brief mention of the German fast
flux test facility, with Milton Shaw noting that the German effort was
a solid one and that he was enthusiastic about it. (Our cooperation
with Germany in the fast reactor area, incidentally, has been especially
satisfactory, continuing without interruption first on the original
bilateral basis, then through the years when it in effect constituted
part of the US-Euratom arrangement, and--since expiration of the Euratom
Contracts of Association in this field--on into the recent period
marked by renewed emphasis on direct bilateral exchanges.)

*The FRG completed ratification of the NPT on March 8, 1974, and
deposited the instrument of ratification on May 2, 1975.
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While US-German collaboration in the fast breeder field may be
considered especially useful, our other exchanges on various aspects
of reactor development (such as those involving maritime propulsion
and the AVR pebble-bed project at Jllich) have also been productive.
In fact, our cooperative activities in general have proved so mutually
satisfactory that a new exchange on high temperature reactor research
was initiated in March 1971; and at the time I resigned as USAEC
Chairman that summer, consideration was being given to exchanges in
other areas as well.
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CHAPTER 5

ITALY

On December 2, 1967, the world celebrated the 25th anniversary of the
first controlled nuclear chain reaction. In ceremonies and other events
in the United States and elsewhere, man commemorated his entry into the
atomic world and honored Enrico Fermi, the '"'Italian navigator' who had led
the way.

The culmination of the observances was a 3-way live telecast, trans-
mitted by satellite, that permitted the exchange of anniversary greetings
and statements between President Lyndon Johnson in the White House, President
Giuseppe Saragat in Rome's Capitol, and me, representing the large assemblage
of scientists and others who, with me, were completing a two-day memorial
program in Chicago near the site of Fermi's momentous experiment. On
the stage with me at Mandel Hall on the University of Chicago campus were
Mrs. Fermmi, Mrs. Arthur Compton, General Leslie Groves, Italian Ambassador
Ligidio Ortona, Emilio Segré, Herbert Anderson (a member of the Fermi team),
Mayor Richard J. Daley, George Beadle, Alice and Paul Wiener (Fermi grand-
children), Gerald F. Tape, Robert R. Wilson, Robert B. Duffield, and Kenneth
A. Dunbar. Most of the living members of the Fermi team that had been present
in the West Stands on December 2, 1942, including Walter Zinn, who played a
leading role in the famous event, were present in the audience.

Describing the 1942 achievement as the turning point in mankind's
destiny and calling on all nations to insure wise use of nuclear energy,
President Lyndon Johnson took the occasion to announce an important US
offer regarding application of IAEA safeguards. Of that I shall speak
further when discussing the IAEA and the Non-Proliferation Treaty that was
under negotiation in 1967.*  In the present context I wish rather to
emphasize the President's tribute to Enrico Fermi:

This modern Italian navigator was a great man of
science. But he was also something more. He was one of
millions who, in the long history of the world, have been
compelled to leave a beloved native land to escape the forces
of tyranny. Like millions before him, Enrico Fermi found
here a new home, among free men, in a new world. His life
and his career have a very special meaning to all who love
freedom....America was born out of the voyages of a great
Italian navigator. In a time of greatest danger, another —
equally willing to pursue his dream beyond existing charts —
took us again into a new epoch.

Today we commemorate our debt to him. And in doing so,
we alsc honor the historic bond between the old world and
the new world.

I feel that this "historic bond'" between Italy and the United States
has been an underlying element throughout our cooperative nuclear activ-
ities. Our cooperation with certain other countries has been just as ex-
tensive and in some cases broader, but between US and Italian nuclear

*See Chapter 14 Vol. IT.
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XBB 732-732-1252

Commemoration of 25th Anniversary of First Nuclear Chain Reaction, Mandell
Hall, University of Chicago, Dec. 2, 1967. (Left to right) First row:
Mrs. Arthur H. Compton, Mrs. Enrico (Laura) Fermi, Italian Ambassador
Egidio Ortona, Mayor Richard J. Daley, George Beadle; second row: Alice
and Paul Wiener (Fermi grandchildren), General Leslie R. Groves, Gerald F.
Tape, Emilio Segré, Seaborg (at lectern); third row: Herbert L. Anderson,
Robert R. Wilson, Robert B. Duffield, Kenneth A. Dunbar.
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XBB 761-706

Commemoration of 25th Anniversary of First Nuclear Chain Reaction, Mandell
Hall, University of Chicago, Dec. 2, 1967. (Left to right) Alice Wiener,
Laura Fermi, Paul Wiener, Seaborg.
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scientists there is a kind of special relationship rooted in the life and
contributions of Enrico Fermi.

Like the other countries of western Europe, Italy was among the first
with which we initated collaboration after the establishment of our Atoms-
for-Peace program in 1954. Our cooperation was formalized with the signing
in 1955 of a bilateral Agreement for Cooperation, which was superseded by
another signed in 1958. In accordance with our policy, already discussed,
of letting our agreements with Euratom member nations expire in favor of the
US-Euratom agreements, this agreement will be allowed to expire at its present
termination date in April 1978.

Cooperative activities pursued under these agreements have been simi-
lar to those with other nations, involving many programs including, among
others, exchanges of technical information, exchange visits of individuals
and groups, assigmments of Italian scientists and technicicans to facilities
in the United States, and the transfer to Italy of special nuclear materials
for its peaceful uses program. There is a USAEC Depository Library in Rome;
and under the US reactor grant program, a $350,000 grant was paid in 1959
toward the cost of a reactor (Ispra I) constructed by Italy at its Ispra
Research Center. The greater part of facilities at this center, including
the reactor, was transferred in 1960 on a 99-year lease to Euratom, to be-
come the largest of the Community's four Joint Research Center (JRC) estab-
lishments.

In speaking of our cooperation with Euratom, I mentioned my very
brief visit to the Ispra establishment in the fall of 1961.* Further men-
tion of that visit seems appropriate here, since the Center's JRC status
was then fairly new and since (under the pertinent Italy-Euratom Agreement)
the Ispra-I reactor and related laboratories were to remain under Italian
management until 1963. Furthermore, Italy retained the right to continue
some of the programs being conducted there by the National Nuclear Energy
Committee (CNEN), Italy's counterpart of the USAEC, and approximately 150
Ttalians were working on these programs at the time of my visit.

Bilateral US-Italian cooperation was the principal concern of my sub-
sequent visits to Italy. Before the first of these occurred, I had several
useful meetings in Washington with Italian officials. On February 11, 1964,
for example, Commissioner Gerald Tape and I and USAEC staff met with Italian
Minister of Industry and Commerce Giuseppe Medici, Italian Foreign Affairs
Minister Raimondo Manzini, and others to discuss the future role of nuclear
power in Italy. On the basis of available information all appeared to feel
that nuclear power was now competitive and the Italians were tentatively
planning to build 5,000 MWe of nuclear power capacity within the next 10
years. (This plan proved to be over-optimistic; a number of problems,
budgetary and otherwise, slowed progress on this program, and by early 1975
only 600 MWe had been installed, with another 800 MWe scheduled to go into
operation later.)

In the fall of 1964 I was able to talk with Professor Carlo Salvetti,
Vice-President (and effective head) of the CNEN, about matters of mutual
interest when we met at the Third Geneva Conference on the Peaceful Uses of
Atomic Energy. Further talks were possible at the annual TAEA general

*See Ch. 2, pp. 13-15, and also my letter to the President reporting on this
®in, P 15,
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conferences. I recall in particular extensive discussions at the Eighth
TAEA General Conference (1964 also) in Vienna, where Salvetti was then
serving as Chairman of the IAEA Board of Governors.

Several productive meetings took place in 1965, both in the States
and abroad. Italy was deciding what type of nuclear reactor to use for
the future power plants contemplated. In order to have our informal views,
Dr. Franco Castelli, the Director for Fossil Fuel and Nuclear Thermal
Power Plants for Italy's National Electric Power Agency (ENEL) called on
me on May 27, 1965. Dr. Castelli first reviewed his experience with the
three nuclear plants in Italy, the PWR at Trino Vercellese on the Po River
(SELNI), the BWR at Punta Fiume on the Garigliano River (SENN) — a US-
Euratom Joint Program reactor — and the UK-built gas-cooled reactor at
Latina. In all three cases, the nuclear plants were proving to be very
good and particularly flexible in comparison with conventional plants.

I asked Dr. Castelli whether he had preference for any one of the
plants. He responded definitely in favor of the US designed light-
water-moderated plants (though he did not express a preference between
the BWR or PWR types). He cited two principal deficiencies in the
gas-cooled reactors: the large, complex refueling machine, which appar-
ently had operational and maintenance difficulties, and the requirement of
a 230-man staff for the gas-cooled station compared to the 130-man staff
for a water reactor station. He also objected to the extra-large control
room required for the gas-cooled reactor.

Dr. Castelli indicated they would soon be in the market for two
500-600 MWe water-moderated plants and possibly a smaller, advanced
gas-cooled type such as the AGR; he stated that Italy was unlikely to pur-
chase additional gas-cooled graphite moderated plants of the Latina
design.

He noted a number of factors that pointed toward increasing use of
nuclear power in Italy. They were:

1. Air pollution was an increasing problem in Europe
and operating restrictions could be anticipated.

2. Some concern was expressed over clogging of ports
as increasing quantities of fossil fuels had to
be imported to satisfy requirements.

3. Costs of fossil fuels imported to Italy were in
the 40¢/million BTU range and nuclear power was
very attractive economically.

Our discussion of the above and other matters relating to nuclear
power generation was mutually profitable. I was, of course, pleased to
have Dr. Castelli's views (which coincided with ours) about the usefulness
of nuclear power from a purely economic viewpoint as well as other consid-
erations such as environmental pollution.
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In October 1965, on my homeward journey after attending the Ninth IAEA
General Conference in Tokyo, I concluded visits to several countries with
a stop in Italy, for discussions on a number of topics and an extremely in-
teresting tour of the laboratories at Frascati, the nation's principal re-
search center for high energy physics. On this occasion I had my first look
at some of Rome's famous landmarks:

""Saturday, October 2, 1965

"Arnie Fritsch (my Special Assistant) and I flew to

Rome. Met by Dr. Giovanni Calderale (Secretary General of
the Italian National Nuclear Energy Commission, CNEN),
Dr. Achille Albonetti (Director, Division of International
Affairs and Economic Studies, CNEN), Walter Ramberg
(Scientific Attaché, US Embassy), Frontis B. Wiggins

(2nd Secretary, US Embassy). On the way to lunch we crossed
the Tiber River, saw the new Sports Palace, new large building
of Ministry of Finance, Marconi Obelisk, National Museum
building, Palace of Congresses (International Meeting Place,
site of USAEC exhibit), Palace of Civilization, in the New
City. Saw Baths of Caracalla (old Roman baths), old seven-
story Roman building, Arch of Constantine, the Coliseum, in
the Old City, then out through San Sebastian Gate and along
the Via Appia Antica past Roman Tombs (100 BC-200 AD). Saw
old Roman race track, tomb of Cecilia Metella (largest on
Via Appia), some original Roman pavement on the Via Appia.
Had lunch, hosted by Carlo Salvetti, at Helio Cabala restau-
mnt, with group that met us at airport, and Edoardo Amaldi,
Sydney L. W. Mellon (Minister for Economic Affairs, US
Embassy), Professor Lucio Mezzetti (Director, Frascati
Laboratory). Salvetti gave a toast to me — described US-
talian cooperation, but complained somewhat about difficul-
ties that have arisen due to certain events in the United
States. I responded and described my early contacts with
Italian work and expressed hope our difficulties would be
overcome, referred to Salvetti's coming visit to the United
States in November and invited him to visit our installations.

"After lunch drove with Salvetti and Ramberg to
Frascati and visited Labs. On the way Salvetti suggested
that Italy cooperate with the United States on land-based
nuclear marine facility. I was somewhat reserved, saying
we should discuss this after our proposed facility is
authorized but I said cooperation might be possible.
Earlier he had said he hoped we could cooperate on the
Ttalian Uranium Thorium Fuel Cycle Program (PCUT). I
replied that 1969 date for takeover of reactor by Elk
River Group would create a problem, but we would discuss
it when he comes to Washington in November. Mezzetti
showed us around Frascati Laboratory with large group
who turned out even though it was Saturday afternoon.
Fernando Amman, head of Adone (storage ring) Project,
showed us this construction, to be ready in fall 1966 —
400 Mev clectron linac feeding into 35 meter electron-
positron storage ring to give 1.5 Bev energy. This is
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XBB 7511-8155

Visit to Frascati Laboratory, Italy, Oct. 2, 1965. (Left to right in fore-
ground) Sebastiano Sciuti, Carlo Salvetti, Lucio Mezzetti, Seaborg, Edoardo
Amaldi, Arnaldo Angelini, Giovanni Calderale, Renato Cerchia, Walter Ramberg,

Fernando Amman.
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being built with much cooperation from Stanford and CEA

and others. Carlo Bernardini (head of High Energy Division)
showed us 1 Bev electron syncrotron, in operation since 1959.
In the Ionized Gases Laboratory Dr. Bruno Brunelli showed
us plasma physics (Euratom program) work and their machine,
the Caridde; they are featuring high densities with low
confinement times. Also met Renato Cerchia, Sebastiano
Sciuti, and Arnaldo Angelini, Director of National Electric
Power Agency, a nuclear engineer that I had met previously.
Had a good impression of this laboratory. Brunelli said
USAEC sponsored conference on electron rings last summer
was extremely helpful."

I felt highly complimented by the fact that practically all the senior
staff members and a large fraction of the some 400 laboratory personnel were
on hand at the laboratories even though it was not a regular working day.

I was favorably impressed both by the facilities and work in progress. De-
spite a limited budget, an excellent program was under way in high energy
physics and controlled thermonuclear fusion. The unique $9 million Adone
project, incidentally, was finally completed in 1969, and has served as a
pioneer colliding beam accelerator to give important results in high energy
physics. The Euratom support mentioned for plasma physics work was being
provided pursuant to an Italy-Euratom Contract of Association.

The question of US-Italian cooperation on a land-based nuclear marine
facility was to be the subject of considerable future discussion. In our
conversation on the way to Frascati, Salvetti told me that the CNEN was
under mounting pressure to implement a proposal to build a 50,000-ton
nuclear-powered tanker. He understood that the USAEC was planning such a
project and wondered whether the CNEN might participate financially and
by assigning some personnel to it. As things turned out, the USAEC was
unable to obtain authorization for our proposed project in this field.
Italy eventually went ahead with plans for a nuclear merchant ship project
of its own — the Enrico Fermi — and sought to obtain the required nuclear
fuel material from the US. Since that project was receiving support from
the Ttalian Navy, however, we could not accede to this request under the
terms of our Agreements for Cooperation with either Euratom or Italy. The
fuel material was finally obtained from France.

The Ttalian Uranium-Thorium Cycle Program (PCUT) was initiated by the
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