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THE WHITE HOUSE

WASHINGTON
August 3, 1992

Dear Dr. Jensen

Thank you for your letter of July 13, 1992, concerning your travel to Poland. I appreciate
receiving the summary describing the Utah Engineering Experiment Station and efforts to
establish a similar organization at the Technical University of Gdansk in Poland.

International cooperation is critical to the success and strengthening of science and
technology, in the United States and abroad. Central and Eastern Europe present
particularly significant opportunities to tap the rich potential of such cooperation. Both
government and non-government sectors are important to this effort, and this is particularly
true in Central and Eastern Europe as countries of the region move to market economies. I
am encouraged to see the University of Utah and other American universities working to
expand joint activities with institutions in the region.

Prior to your visit to Poland, you may be interested in learning more about the U.S.-Polish
Joint Fund managed by the U.S. Department of State. I suggest you call Mr. Thomas
Hutson, Acting Program Officer, Cooperative Science and Technology Programs in the State
Department, who will be able to provide you with information on the Fund and other
relevant U.S. government activities in Poland. You may also wish to contact the U.S. Science
Counselor in Warsaw, Mr. Coleman Nee. Mr. Hutson can be reached at (202) 647-2958, and
can provide you with Mr. Nee’s phone number and address.

Again, thank you for your letter. I wish you and the University of Utah the best of luck
during your visit to Poland.

Sincerely,

D. Allan Bromley .
The Assistant to the President
for
Science and Technology

Dr. Gordon F. Jensen

Director

Utah Engineering Experiment Station
104 Energy Minerals Research Office
Salt Lake City, Utah 84112

cc: Thomas Hutson
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Dr. Alan Bromley
Director of the Office of

Science and Technology Policy a1 ROUM
Executive Office of the President L Tatle
Washington, D.C. 20500

Subject: Possible Establishment of Utah Engineering
Experiment Station (UEES) Concept
At the Technical University of Gdansk (TUG)
Gdansk, Poland

Dear Dr. Bromley:

At the suggestion of Dr. Roger B. Porter, I am taking the privilege of
writing you this letter.

The Technical University of Gdansk at Gdansk, Poland, is considering
establishing "an agency similar to the UEES in order to provide a technology
‘bridge’ between education and industry." An official of the TUG has indicated
that "we have been informed of its (i.e. UEES) success in interacting with
industry and all Tevels of government. We are impressed with the accomplishments
of the UEES in raising funds and coordinating the activities of faculty and
partners from industry and government."

I am enclosing (1) a copy of the letter inviting me to lecture in Poland
on the UEES; (2) a copy of the University of Utah press release announcing the
invitation; and (3) a brochure describing the UEES. I am seeking your, or your
associates’, counsel on any suggestions as to how I may optimize the success of
my visit. For example: are there persons I should contact, either in the U.S.
or Poland? Are there programs in place that could assist in this effort,
financially or in other ways?

My basic desire is to render a service of some permanency rather than just
provide some interesting lectures. I tentatively plan to be in Washington within
the next month. I thank you for considering this request and look forward to
your response.

Very truly yours,

Gordon F
Director
Utah Engineering Experiment Station

Enclosures (3)
cc:  Dr. Jan Hupka, University of Gdansk
Dr Antoni Nowakowski, Gdansk
Dr. Roger B. Porter
Utah Engineering Experiment Station

104 Energy Minerals Research Office
Salt Lake City, Utah 84112
(801) 581-6348
FAX: (801) 581-5440




POLITECHNIKA GDANSKA

TECHNICAL UNIVERSITY OF GDANSK

ul. Majakowskiego 11/12 @ 80-952 Gdaﬁsk—Wrzes.zc:
Informacja telefomicza 47-i1-00 @ telefax 415821 @ telex 0312302 pig pl

’ Gdansk
Mr. Gordon F. Jensen

Director
Utah Engineering Experiment Station

EMRO 104
University aof Utahn
Salt Lake City, UT 84112

Invitation to lecture at the Technical University of

Subject:
Gdansk in Qctober aor Novemper, 1982.
Dear Mr. Jensen, . g
It is our honor and pleasure tc invite you ‘to visit our

University for ten days in October or Novemper 1992 and to give
lecture on the operation of the Utah Engineering Experiment
Station. We have been informed of its success in intaracting with
industry and all levels of goverment. We are impressad with the
- accompolishments of the UESS in rising funds and coarcinating the
activities of faculty and partners from industry ana government.

Your travel expenses within Paland including transceort from
Warsaw and back as well as accomedaticn will be coversd by the
Technical University of Gdansk. To our regret, we have no means to
reimpgurse ycu with the travel cssts to Paland and back.

Please contact Professcr Jan F. Biernat, the Qean of The
Faculty of Chemistry to estaplisn the caonvinient data of your

visit. .
Looking farward tc a resl y, at ycur earliest conveniencs, I
am sending ycou our kinagest regaras.

Your sincarely
PROREKTOR
d/s qgdlaych
(Norsne
, dr sé, iad. Antoni Nomakowsst
Gcéansk, February 25, 1992. P
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GDANSK OFFICIALS LCOK TO U. AGENCY
AS POSSIBLE ECONOMIC DEVELOPMENT MODEL

Officials at The Tecanical University of Gdansk. one of Poiand’s leading research

and educzoonal scZoois, wiil smdy the Umh Enginesring Experimant Stadom ar the

University of Utah as a possibie mode! for induszy-university economic cooperznon.
They have invited Gordon F. Jezsea. UEES direcsor. o present a seriss of lecures

and 0 mes: With educarors in the porr city wiers the Soiidariry labor movement began.

led by Lech Waiesa. now Poiand’s president.
Jezsen. an adminismoior and proressional enginesr. wiil visit Poiand in late
Qcoper and eariy November. He will expizin how UEES works with facziry, govemment

and induswy. UE=S primanly serves the coilegss of mines and exrrh scisacss and

eagineswing.
Dr. Anroni Nowakowsid. vics presidant ar Gdansk wito announcsd Jensez's visiz.

says the Poiish tecinical sciool hopes ® eszbiish an agency simiiar 0 UEES © orovids

a tecznology "bridgs" berwvesz educzton and indusTy.
"We are impressed with the Umn's Experiment Soon’s accompiishments in
heiping raise research funds and in coordinagng the acSvides or facuity with their

induszy and governmmeant parmers.” says Nowakowsidi.

Private companies and ste and federi 2gencies work dirough UEES o ap into

the broad experdse or university facuity. The swdon's Sasic 3nanciai suprort is grovidad
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through stare minerzi leasing funds. "

Dr. Jan F. Biernar. dean or the Fucaity of Ciemisay ar Gdansk., wiil visi the Uszh
campus this summmer 10 COmpie:s ATangemens Zor Jensen’s visit and o tour lacorzory
cenrers. Another Gdansi professor. Dr. Jan Huoka. will soon end a dres-

vear visitng proressorsiip at the U. and recz (0 Poiand. Hugka is a memoer or @i U.'s

and researca

prc“:mnc..x @ar sands research eam and an ..nmuu 7 in pe"mc'.:m !121118....“_.

The Tecznical University of Gdansk. 1 90-vear-oid instrudon. has aeariy 10.000

students woridng toward degrsss in sciszcs. reczoiogy and engt esring. Gdansk is te

larzest harbor on the Baidc Sez and the home of severzi oter universies and coileges,
and is a cenrer for opera, sympiony and deaTs. |

The U.’s reiadonship with Gdansk dares © Dr. Jan D. Miller's 1980 visiz ther=
soon after the independent wade umion federzdon was formed Dy Waliesz foilowng 2
successfui smike ar the Lenin Shipvard. Miller. proressor of mez=ilurgicai enginesting,
inigared an acodemic exchange progrzm with Gdansk and other teckniczi scZools m
E..src:n Europe. On a requrn visit in 1991, Miller saw. first-iand. Poiand’s historic barle

o scisnce and ecinoiogy

-

fOl' democradc reform and the Sﬂ"-l"’""‘ bV educIors 0

studies alive in ther counzy.
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For further inrormadon:

Gordon Jeasen. 381-9348

News Servics contacs

Jammes C. Bapis. 381-7932







-

A

"Document Control"

TYPE: ACTION DOCUMENT NUMBER: 9202170

ORIGINATOR: 02 STATUS I DIRECTORATE STATUS
khkhkkkkhkhhhhhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkkhhhhhhhhhkkhhhhhhhkx

FROM: TURLAY, Rene: COMMISSARIAT A L’ENERGIE ATOMIQUE
TO: DR. D.A. BROMLEY

DATE OF
CORRESPONDENCE: 07/10/92

SUBJECT: HE IS WRITING REGARDING THE FUNDING FOR THE SSC
PROJECT.

khkhkhkkhkhkkhkhkhhdhhhhhhhhhhhhhhhhhhdhhkkhkhhdhkdhhkhhdhkhkhhhhkhhkhhkhkikkxk

DIRECTORATE STAFF
ASSIGNED: INTERNATIONAL/POLICY ASSIGNED: JO )[.
v
S Q
st Jfln 8]
ACTION sTarF 4%1* %;1/ napart i
REQUIRED: AS NECESSARY ACTION: %y ™ ,,, M v

************************************************i*****;@**Z?;************

SENDER’S DUE DATE:
OSTP DUE DATE: 08/17/92 STAFF DUE DATE
DATE COMPLETED: DATE COMPLETED/DEPT: ?V%“/QIL

khdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrkkkkkhhkhhhhhrhrhhkhrrhhhkx

COPIES TO: D. Allan Bromley
PHYSICAL SCIENCES

Fhkkkkhkkhhhhhhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhhhhhkkdhhhkhkhkhkkkx

WHITE HOUSE TRACKING #: CONTACT PERSON:
PHONE: EXT:

Do Lobnendie Agadid (Jf S. & - w/TTRY.

REMARKS:

\
4

OSTP RECEIVED: 08/03/92 DEPT RECEIVED:
FILE: P-INTERNATIONAL

CENTRAL FILES:




EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

September 30, 1992

Dear Dr. Turlay:

Thank you for your recent letter to Dr. Bromley regarding funding of the Superconducting
Super Collider. We in the Administration, including the President, have worked very hard
with Congress to turn the earlier House vote around. These efforts have been successful,
and joint congressional action has restored funding to the SSC. The restoration, while
substantial, is still under the President’s request for fiscal 1993 but will allow us to move
forward on constructing this forefront research facility.

Thank you again for your expression of interest and support and good luck with Saclay’s
efforts on the SDC.

Sincerely yours,

ny&ZW

Lee S. Schroeder
Assistant Director
for
Physical Sciences and Engineering

Dr. Rene Turlay

Director, DAPNIA/DSM/SACLAY
91191 Gif-sur-Yvette

FRANCE
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COMMISSARIAT A L'ENERGIE ATOMIQUE
Direction des Sciences de la Matiére

CE-S - DAPNIA - 91191 GIF-sur-YVETTE CEDEX - Tél. (1) 69 08 24 02
Télex PARTIC 603212F - Fax (1) 69 08 76 36
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Département d'Astrophysique Dr. Allan BROMLEY
de la Physique des Particules - = - - Science Advisor to the President
de la Physique Nucléaire AL NUL Old Executive Office Building, Room 360

, . i 17th and Pennsylvania Avenue NW
et de I'lnstrumentation Associée WASHINGTON, DC 20506

Direction
DIR/RT/CB/123

Saclay, le 10 juillet 1992

Dear Dr. Bromley

Saclay is an active participant in the Superconducting Super Collider project. A group of
twenty Saclay physicists and engineers participate in the Solenoidal Detector Collaboration, preparing one
of the two major detectors for the SSC. This participation has been strongly supported by our scientific
committees as well as by the direction of our department and of our division. Saclay intends to supply
the Shower-Maximum Detector and the Global Level 2 Trigger for the SDC detector.

Furthermore, our technical services have a contract with the SSC Laboratory for the
development and fabrication of prototypes for the superconducting quadrupole magnets of the SSC High
Energy Booster. This effort requires close coordination between Saclay and the participating American
Laboratories (SSC Laboratory, Brookhaven National Laboratory, and Fermilab). We feel that the exchange
of information is beneficial to all parties involved.

We were surprised and shocked by the recent House vote condemning the SSC Project.
We sincerely hope that full funding for the SSC will be restored in subsequent Congressional actions. We
feel that the death of the SSC Project would have a destructive effect on the future of science and
technology in Europe, as well as in the United States.

I am a member of the SSC Scientific Policy Committee, and | will be in Dallas in August
for the next Committee meeting. | will take advantage of this occasion to reiterate our continuing support
for the SSC.

Sincerely,

L.

René TURLAY
Director, DAPNIA/DSM/SACLAY




/"jj/q/
"Document Control"

TYPE: ACTION DOCUMENT NUMBER: 9202528

ORIGINATOR: 02 STATUS I DIRECTORATE STATUS
Fhkhhhhhhhhhhhhhhkhhhhhhhhhdkhhhhkhhhhhhkkkhhhhhhhhhhhhhkkkhhhkhhhkkkkkhkkkk

FROM: MARBURGER, John H.: STONYBROOK NATIONAL LABORATORY
TO: DR. D.A. BROMLEY
DATE OF

CORRESPONDENCE: 07/10/92

SUBJECT: HE IS WRITING TO URGE DR. BROMLEY’S INTEREST IN THE
TAEJON EXPO TO BE HELD IN KOREA.
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

August 4, 1992

Dear Dr. Bellettini:

Thank you for your supportive letter concerning our determination to
build the Superconducting Super Collider. The President’s Science
Adyvisor, Dr. Bromley, and all the rest of us in the executive branch are
working hard to convince the Congress that the SSC merits construction.
We are making progress and I believe the project will move forward.

Thank you again for your expression of support.

Sincerely,

(od ASH-

Karl A. Erb
Associate Director for
Physical Sciences and Engineering

Dr. Giorgio Bellettini

Instituto Nazionale di Fisica Nucleare
Via Livornese 582/A

56010 S. Piero A Grado

Pisa, ITALY




Istituto Nazionale di Fisica Nucleare

Sezione di Pilsa

Telephone 50 - 546111

Telex 500319 PSAFIS !
Telefax Laboratory 50- 589047

Telefax Administration 50 - 960733
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THE WHITE HOUSE

WASHINGTON

August 31, 1992
Dear Dr. Edsall:

Thank you for your remarks concerning the President’s Science and Technology Report and
Outlook.

I could not agree with you more that in today’s world, a strong economy is an essential
component of national security. That is why the Administration has supported a vigorous
program of research activity in a broad spectrum of science and technology endeavors that
are designed both to advance our fundamental knowledge of nature and support our
economic competitiveness. Our initiatives in the areas of high performance computing and
communications, advanced materials and processing, and biotechnology are but a few
examples of these efforts.

The Federal Coordinating Council for Science, Engineering and Technology (FCCSET) also
manages an initiative in math and science education. Through his America 2000 program,
the President has provided strong leadership for the Nation in meeting a very specific set
of National Education Goals, including "by the year 2000, U.S. students will be first in the
world in science and mathematics." It is up to you and I, as private citizens concerned
about education, to work at the local level -- where 94 percent of education funding
originates -- to ensure that these goals can be met.

Again, I appreciate your response to the report as well as your reactions to it.

Sincerely,

D. Allan Bromley
The Assistant to the President
for
Science and Technology

Dr. John T. Edsall

Department of Biochemistry and Molecular Biology
Harvard University

7 Divinity Avenue

Cambridge, MA 02138




Department of Biochemistry and Molecular Biology
Harvard University. 7 Divinity Ave. Cambridge MA 02138
July 7, 1992

E

Dr. D Allan Bromley, Assistant to the President ¥
Dear Dr. Bromley,
I have read with interest the report to Congress on
“Science and Technology” from your office. I offer some comments.on Y
selected portions of it. ik i i)

To begin with, I note that this is, in the broad sense, a political
document. | say this in no desire to cast aspersions on it. A report like this,
aimed at Congress, is bound to be political, whichever party produces it This
is in the nature of things. More than with most political documents, however,
this one does rest its case, for the most part, on arguments designed to
appeal to Congress and the American public on a non-partisan basis.

My first comments concern the chapter on education, pp 29-40. It
recognizes clearly the grave decline in participation of students in science
and math studies, in secondary and higher education, especially in our public
schools and colleges. This is part of a general decline in educational
standards, and it must be ofthe gravest concern to anyone who perceives a
coming decline in what is now an undisputed American leadership in science.
The chapter then goes on to propose a general plan for reversing present
trends, and restoring American scientific education to its previous leading
position by the year 2000.

The intentions of this proposal are good, but I cannot praise it. [
believe that, to achieve the desired results, or even come close to them, a
much more drastic, expensive, and painful effort would have to be applied to
the problem than is indicated in the discussion in this chapter. I think it
would be necessary to pay school teachers substantially better than they
are paid now, and further to change social attitudes so that schoolteachers
have a higher status in the community than they have today. The latter
change might well be even more dificult to bring about than the former,
though the raising of salaries would be in itself a boost for the social status
of the teachers. An adequate program would be enormously expensive, given
the present recession and the sorry state of both federal and state budgets.
In fact neither the present Administration nor its critics in the Democratic
Party appears to have the daring to tell the public, in adequate language,
how desperate the present situation is, and how much pain it will cost the
American people to correct it. A really inspiring leader is required to turn
the situation around, and I see no such person on the horizon at present.

[ jump now to the chapter on life sciences and biotechnology. |
consider this on the whole a good chapter. I agree with the statement on p.
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70 that Federal regulation should focus on the characteristics and risks of the
biotechnology product, not on the methods by which the product was
achieved. I would say, however that, whatever the methods of production,
the possible risks of a product may lie in dangers that are not revealed by
the usual tests for safety. The classical example is that drug (whose name |
cannot at the moment remember) which produced terrible abnormalities in
fetuses when taken by pregnant women. If I remember right, it passed all
the other tests with flying colors. That drug was simply a product of classical
organic chemistry, having nothing to do with biotechnology. Are tests on
pregnant animals done now routinely to check such risks before drugs are
accepted for trials on humans? I rather presume they are; but we have to be
on the alert for other possible unexpected risks that are not covered by any
of the existing tests.

My most serious disagreements with the report come in the chapter
on national security (pp 81-88). In the first place I think that the concept of
national security should be considered in terms much broader than the
strictly military. For instance the Department of Agriculture has been
reporting for years that our most fertile lands in the Middle West have been
losing topsoil at a much greater rate than natural processes replace it. |
consider this a much greater risk, in the long run, to the future of this
country, than the great majority of military risks. One might prefer to class
such risks under another category than national security; this is a minor
matter, as far as [ am concerned. The point is that these great long-term
risks need to be borne in mind, if we are to serve the interests, and the
safety, of our country. We should remember that war, and often
preparations for war (as in the nuclear weapons programs) are powerful
processes for producing environmental degradation and poisoning. I believe
that, in view of the environmental threats we face from such sources, we
need to accelerate efforts in foreign policy to prevent wars, as well as being
prepared to fight them.

On p. 86 there is a reference to the successes achieved by the Patriot
missile in the Gulf War. I think such claims should be toned down. There
have been widely publicized congressional hearings in which powerful
evidence was presented that the Patriot was far less successful in shooting
down missiles than had been thought during the war.

I consider the SDI program (lower on P. 86) a false lead and a
shocking waste of money. If President Reagan had asked the National
Academy to examine the prospects of success for the SDI program before
launching it, I feel pretty sure that they would have given him a strongly
adverse report Unfortunately so much money has now been spent on it that
it has developed a powerful constituency that has a vested interest,
financially and otherwise, in seeing it continue. | acknowledge that I am not
an expert in this area of science; I base my judgment on that of the best
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physicists and chemists 1 know. In any case, with the collapse of the Soviet
Union, there is no country in the world that has either the capability or the
desire to shoot ICBMs at the United States; nor will there be for some time to
come. For national security [ think we should push strongly, through the UN,
with the backing of the most powerful countries in the world, to make
nonproliferation of nuclear weapons a major and primary goal. A general
nuclear test ban would be an essential tool of such a policy, to be enforced
by military, but non-nuclear, action against an offending country if
necessary. Nuclear weapons are simply irrational as weapons of war; we, and
a few other countries, will have to have them for deterrence (without using
them) for a pretty long time to come, but I believe that, in fact, we can
accomplish our aims without ever actually using nuclear weapons.

Here, of course, I am in complete opposition to the position of the Bush
Administration, which wants to continue testing, and "improving" nuclear
weapons. | simply state my profound disagreement with this attitude here.

Both the Reagan and the Bush Administrations have been quite
generous in their suport of basic science. However they have also shifted the
cneter of gravity, as far as research money is concerned, far over on the side
of research of military significance. In the national interest, and in view of
the end of the Cold War, it is high time to shift a great many of the scientific
workers back into research that is urgently needed for our civilian economy.

Yours sincerely,

T Celaesdl

John T. Edsall
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JUL BF ‘92 P22 IHEP BJ CN

InEp INSTITUTE OF HIGH ENERGY PHYSICS

ACADEMIA SINICA
Director’s Oflicsy 81,1882 ' ) Mall addrass
Foreign Affalrs Office.81.8708 P,O.Box 018
Telex, 29082 IHEP CN Beijing,Paople’s Republic 0f China

Telefax 8213874

Dr. D. A. Bromlay
Belence Advisor to the Preaajidant
0ld Executive Office Building, Room 360

July 6, 1992
Dear Dr. Bromley:

I am writting to you on the House vote on the funding of the 83C
Project whioh worries me and many of my colleagues hers in China.

As you may know that we have Just entered inte collaborative
Agrasmants at different levals, namely, between CAS and DOE, IHEP
and 83CL in line with the umbhrmlla agraamant for cooperation in
scisnce and technology between the two govarnmants. conorete
staps have bean taken in fabricating and contributing linas
coupling cavities tu SSCL in ¢China, which is only one of the
many items for collaboration.

|

| We think the $SC will be the most powerful tool of physics into

| the 21st ocentury. It is of vital lmportance toc the progress of
sclence and man’s understanding of the baslc building blocks of
nature. Basad on this belief and the existing collaboration with
88CL, we fsel concearnad adbout the House vots. A the main
scientific research inatitution in high energy physice in China
and as cne of these international colllahorators of the EBCL, we
would like to offer our strong support, We hope and we are
vonfident that the Senate will restore the funding to the BEC. We
wish the 85¢ would be a reality and a full success as is
soheduled.

With bast ragarda,

S8incarsly Yours

e
Zherlg zhl Peng

Director, Institute of High Energy Physics
Baijing

C.C. Prof, Roy Schwitters
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Atomic Energy Corporation of South Africa Limited
PO Box 582 Pretoria0001 Telephone: (012) 316-4911

!'b >

o
AEC-AEK
REF : BES 999
TELNo  :(012) 316-5853
FAX No  :(012) 316-5925
DATE : 1992-07-01

Prof D A Bromley

Scientific Adviser to the President

Office of Science and Technology Development
White House

WASHINGTON D.C.

Dear Allan,

I write with a level of concern and worry as I wonder at a present lack of response
from you. I have been very aware of the fact that no matter how busy, you have
always found time to respond to my calls for assistance and help, (invariably very
positively), essentially by return which is classically your style. My overriding concern
is that I might be seen to have abused or misused my contact with you which would
be most distressing and for which I would attempt to reconcile, apologise
appropriately, and take corrective action. This relates directly to my recent "last
minute" FAX requesting the possibility, be it ever so slight, of you finding time to give
Dr K Fouche a brief audience during his visit to Washington on past Friday, 26th
June. It was a very late planning action and he is a man who I admire sufficiently to
consider requesting that you open a very special door to him. I am also aware of your
time demands and that a high possibility existed that you would not be able to
accommodate him. That was a risk worth taking. This request was sent by FAX on
Thursday, 18th June. The other alternative explanation that I have is that this
communication link did not work. I should have phoned but decided against "double
channeling". I guess I seek some reassurance of availability of continued contact which
I treasure.

In that FAX I also mentioned that we have thrown our plants and research at the
AEC open to many visitors from the USA in particular and shown them both past
achievements and future hopes. Ibelieve that there is a definite niche that should still
be filled by trying to coerce you into putting aside a few days to come out and visit
and view the AEC yourself. Nothing would give me more pleasure than being able
to play a role in establishing any such possible visit should it be at all possible and
welcome you back to a visit to South Africa. Your positive response to this would




bring a big smile. It is recognised that your diary is, in all probability, reasonably
full!!! That does not stop me from trying.

As mentioned in the FAX, our family is well, Caryl passing exams and getting back
to 100 % fitness, but not without a level of psychologically associated trauma. She is
at the University of Cape Town majoring in English and Psychology .... and enjoying
the lifestyle! Mike thrives on amateur electronics and explosions and Ann is painting
and making jewellery for relaxation while also having a growing commercial overtone.
My situation is 100 % work driven at this time with the occasional game of tennis.

The immediate political and financial factors emerging in the USA are fascinating.
I would love to have a brief view of the future as you see it. You seem to have many
hot irons in several fires simultaneously from what we see out here in the general
literature.

Our situation is somewhat tense with negotiations having broken down while the
economy continues it’s downward spiral. It is not very reassuring at this time and
hopefully trust is not misplaced. I would trust that having Lynn and family near at
hand still provides the escape route so essential to provide the buffer from daily
pressures and sometimes insanities which seem to be more prevalent these days (out
here in any case).

All best wishes,

Sincerely,

L.

~

Don Mingay
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THE WHITE HOUSE

WASHINGTON

July 6, 1992

Dear Don:

Thank you for your recent letter bringing me up fo date on your activities and for
your invitation to visit South Africa again. My schedule, already pretty hectic as you
might-imagine, has grown {fulder with election year commitments as well. A trip to
your part of the world would be a welcome pleasure but time does not appear in my

favor anytime in the near future as far as I can tell. | will, however, consider your
offer a standing invitation.

With regard to your request for me to see Dr. Karel Fouche, I fear we never heard

from him during his most recent visit. Of course, I would have been pleased to meet
with him.

I enjoyed hearing from you--please stay in touch. Best wishes tf‘ your family,

Sincerely yours,

Dnam__

D. Altan-Bromiey
The Assistant to the President
for
Science and Technology

Dr. Don W. Mingay %M

Atomic Energy Corporation of dlL
South Africa, Limited

Post Office Box 582

Pretoria, South Africa 0001

=%
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Reply to Attn of:

National Aeronautics and
Space Administration

Washington, D.C.
20546

I July 1, 1992

The Honorable D. Allan Bromley
Assistant to the President
for Science and Technology and
Director, Office of Science and
Technology Policy
Executive Office of the President
Washington, DC 20506

o elar—
Dear Dr:/grcmiéy:

I appreciate and accept your invitation to participate in the
first meeting of the U.S.-Canada Joint Consultative Mechanism.
NASA has enjoyed a productive, mutually beneficial
relationship with Canada that dates back over 30 years. I
would be delighted to discuss our experience and our ongoing
cooperative programs, in particular, Space Station Freedom.

Sincerely,

Margaret Z Finarelli

Associate Administrator
for Policy Coordination
and International Relations
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June 30, 1992

Dr. D. Allan Bromley

Science Advisor to the President

Old Executive Office Building, Room 360
17th and Pennsylvania Avenue, N. W.
Washington, D. C. 20506

Dear Dr. Bromley:

For the last several years we, three Russian physicists, have served on the main
International Advisory Committees of the Superconducting Super Collider (SSC)
Laboratory.

Being fully familiar with the SSC project, we were shocked to learn that the House
of Representatives decided to kill it.

Such a decision, if actually carried through, would ruin High Energy Physics in the
United States and would be extremely damaging worldwide in this most fundamental
frontier of Modern Science.

The last decades have witnessed an immense progress in our understanding of the
fundamental forces of Nature, revealing the crucial importance of the TeV energy scale.
The forthcoming multi-TeV colliders (of which the SSC is the largest one) promise to shed
light on the nature of such basic concepts as those of mass, of vacuum, and of the creation
of the universe.

The world community of high energy physicists and engineers, which has been
formed during the second half of this century, is a unique team that is capable of exploring
the TeV energy region. Renouncing the challenge would lead to inevitable and irreversible
decay of that community.

Now, when with the end of the Cold War huge resources are being liberated, the
big colliders and especially SSC could and should be used as an evident instrument in the
process of converting military labs and industry to serve the needs and aspirations of
Mankind. This is true not only for the United States, but for Russia as well.

During recent years there has been a distinct trend to internationalize SSC. In
particular, big collaborations involving large foreign intellectual, technological, and
financial resources were formed to build the SSC detectors. At this ‘moment of truth’ it
becomes even more clear that one should not spare any effort to make the SSC Laboratory
a truly international enterprise.

ol



We are addressing you in hope that with the worldwide support for saving the
SSC, you will be able to persuade Congress to continue this vital project.

Sincerely yours,

Michael Danilov

Deputy Director, ITEP

(Institute of Theoretical and Experimental Physics)

Moscow;
SSCL Program Advisory Committee member

Jufis—

Lev Okun

Member of the Russian Academy of Sciences,
Member of Academia Europe,

Head of the Laboratory of Elementary
Particle Theory, ITEP, Moscow;

SSCL Scientific Policy Committee member

CD@/“MM‘*( ,

Alexander Skrinsky

Member of the Russian Academy of Sciences,
Chairman of Nuclear Physics Division of the Academy,
Director, INP

(Institute of Nuclear Physics), Novosibirsk;

SSCL Machine Advisory Committee member

Identical letters sent to:
Dr. Frank Press
Secretary James D. Watkins

o Dr. Roy Schwitters, SSCL
Dr. William Happer, DOE
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THE PRESIDENT

JID'D121'1IX
11"

1211
BEN-GURION
UNIVERSITY

OF THE NEGEV

29 June 1992

Dr. D. Allan Bromley
Assistant to the President of the United States
for Science and Technology

Dear Dr. Bromley,
Welcome to Israel.

To my regret, I will not be able to meet with you during your current
visit. I was eager to discuss Ben-Gurion University with you but I
do have the best of excuses. I am getting married tomorrow.

Ben-Gurion University of the Negev, Israel's youngest institution of
higher learning together with the State of Israel are facing a
critical period. If Israel is to succeed in the two momentous goals
she is now facing - the absorption of hundreds of thousands of new
immigrants from the former Soviet Union, and the achievement of true
peace with our neighbors, the Negev must play a crucial role. The
Negev looks to Ben-Gurion University with its reservoir of experts in
medicine, arid-zone agriculture and many other fields, to lead the

way.
-
I do hope you will return to Israel soon so I will have the

opportunity of hosting you in the Negev and showing you some of our
unique accomgglshhents.

With best wishes.

3y

Dr. Avishay Braverman
President

P.S. Enclosed is an article I wrote recently called "Braving the
Peace Frontier" which I hope you will find of interest. I gave the
article to our mutual friend, Mike Boskin, my former teacher and
colleague from Stanford University, as well. As you may know, I
worked in the World Bank for more than ten years and I consider
Washington my second home.

JC



BRAVING THE PEACE FRONTIER

Dr. Avishay Braverman

President, Ben-Gurion University of the Negev
[ Former Division Chief, The World Bank ]

With the current, sporadic Middle-East negotiations in Washington, Jerusalem and Arab
capitals focused intently on Israel’s northeast borders -- and critical U.S. loan guarantees
held hostage to Israeli settlement concessions -- a major opportunity for long-term regional
stability is being overlooked. The path to non-confrontational diplomacy, maximizing
immigrant absorption potential, Israel’s economic independence...and Peace...leads south
to the Negev.

During Israel’s forty-three years of existence, many politicians have paid lip service to the
necessity of population dispersion away from the crowded coastal plain, but only David
Ben-Gurion, Israel’s first Prime Minister, and a few of his followers, actually tried to
realize this goal. Ben-Gurion not only preached the importance of the Negev in Israel’s
development, he made his home there.

The Negev constitutes sixty-percent of the land mass of Israel but only about seven-percent
of its population. More than sixty- percent of the population and most of the industrial
and communication centers are located within a radius of thirty miles of Tel-Aviv. Israel’s
consequent vulnerability was dramatically proven by the Scud missiles launched by Saddam
Hussein during the Gulf War. Moreover, the concentration of population and industry
around Tel-Aviv has created transportation and pollution nightmares, resulting in a marked
deterioration of the quality of life for many Israelis. Ben-Gurion’s vision was stark: "Israel
without the Negev will be a Carthage named Tel-Aviv."

Over the years, it has been argued that the Negev will not provide a viable basis for a large
population. But my experience, as an economist working on economic development issues
around the world, shows that societies are economically successful if they satisfy three
criteria. First, they must have a commitment to excellence in education and to higher
education, in particular. Second, an economic system must encourage free enterprise.
While a government’s role is very important, it must be limited to the creation of physical,
educational and social infrastucture which provides a safety net for the less privileged.
Third, the social ethos must be future oriented, emphasizing hard work and savings, thus
creating wealth and providing for its transfer to future generations.
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The successes of Korea and Japan, in contrast to the disappointing performance of
Argentina, testify to the fact that it is the organization and management of human capital,
guided by appropriate ethical values, which determine the economic rise and decline of a
nation, rather than its initial inventory of natural resouces.

Israel’s economic development potential can be realized in the Negev by paying attention
to the three elements mentioned above. The climate in the Negev -- hot, but not humid --
is better than in Tel-Aviv or Washington, D.C. The shortage of water is a problem that can
be solved through corrections in the distorted water pricing system and implementation of
alternative technologies now being developed. In addition, progress in the peace process will
advance proposals for regional cooperation including the transfer of water from the
Euphrates in Turkey to Syria, Jordan, the Palestinians and Israel.

What about the availability of top quality human resources in the Negev? As a student at
Stanford University in the early 1970’s, I witnessed the evolution of "Silicon Valley". The
ingredients were an excellent University, the availability of venture capital and a
commitment to achievement. I believe that the existence of Ben-Gurion University in the
Negev, the availability of highly skilled Israelis (native born and immigrant) and the
aspiration for achievement which is part of the Israeli ethos, can make Ben-Gurion’s vision
into a reality within a decade. Only the lack of economic capital and the need for economic
reform stand in the way.

Israel is now at a fundamental crossroad in this, the most critical decade of its existence.
On the one hand, the peace process has been revived after more than ten years of inaction,
and on the other hand, the flow of immigration from the Soviet Union may bring nearly
one million Jews to Israel in the next few years.

Israel could try to absorb a million immigrants, most of them well educated, in the crowded
triangle formed by Haifa, Tel-Aviv and Jerusalem, or return to the vision of Israel’s
founders and direct efforts, energy and resources toward the creation of a metropolitan
center in Beer Sheva, the capital of the Negev. According to Tel-Aviv University urban
economist, David Pynes, the additional congestion and environmental costs imposed by
settling one immigrant in the center triangle is $60,000. These costs can be minimized by
settling the immigrants in the sparsely-populated Negev.

Although massive housing construction has been undertaken in the vicinity of Beer Sheva,
the goal of doubling the population in the area will be unattainable unless accompanied by
paralleled efforts to create an appropriate infrastructure -- airports, roads, communication
systems, enhanced education and public health systems, and most important, the formation
of new industries, many of them high tech, utilizing the human potential of the new
immigrants.
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The capital needed for the development of the Negev and the absorption of the immigrants
from Eastern Europe and Ethiopia will be found if there is an international understanding
that the peace process will not move forward without economic initiatives beneficial to all
parties: a regional economic plan which requires the infusion of financial capital
contingent upon economic reforms in all the countries in the region.

It is essential that the U.S. and the E.E.C., both actively committed to successful conclusion
of the peace negotiation, realize this. They can play a formative role in such an economic
initiative, thus creating a positive climate for the peace process. Japan should also be
called upon to support such endeavors.

History has shown the value of wise and timely gestures in influencing the course of events.
The Middle East is at a crossroad. Will the economic powers of the free world have the
vision to meet the challenges of leadership? Will the peoples of this troubled region have
the courage to answer the call? A comprehensive development plan, based upon economic
reform in the countries involved, should consist of projects in a variety of areas.

The Negev comprises Israel’s border with botk Jordan and Egypt. That, and its proximity
to Saudi Arabia, make it the natural focus for Israel’s participation in an economic
development regional plan. I believe that the World Bank is the obvious agency to lead
such an endeavor.

Too often, Israel is accused of intransigence and inflexibility due, in large measure, to the
security risks imposed on her since the creation of the State. An Israel with a developed,
flourishing Negev wlll be a healthier, more secure Israel, able to share the benefits of her
technology and achievements with all of her neighbors.

'Ben-Gurion, perhaps Israel’s greatest statesman, said: "The supreme test of Israel at this
time in its history lies not in the struggle with hostile forces outside its frontiers but in its
success in wresting fertility from the [Negev] wasteland..."

The peace negotiations hold the potential both for disaster and for triumph. Israel may be
called upon to relinquish territory. A vision not of retreat, but of reclamation of the Negev
wasteland, can bring hope to Israel, and to the region, in the crucial months ahead.



THE WHITE HOUSE

WASHINGTON

July 30, 1992

Dear President Braverman:

I too was sorry that we were unable to meet during my recent visit to Israel and I must
say that I very much enjoyed my breakfast meeting with your colleagues.

I much appf‘eciate your sending me your interesting article Braving the Peace Frontier
and I have mentioned to Mike Boskin that we had made contact although had not been
able to meet while I was in Israel.

My own impression gathered from an admittedly brief visit to Israel, Jordan and Egypt
is that the prospects for peace are better now than they have been at any time since
1948.

While I currently have no plans to return to Israel in the near future I too would very
much look forward to the opportunity of seeing what you have accomplished at Israel’s
newest university.

With warmest best wishes,

Sincerely yours,

D. Allan Bromley a h

The Assistant to the President
for
Science and Technology

Dr. Avishay Braverman

President

Ben-Gurion University of the Negev
Post Office Box 653

84105 Beer-Sheva

Israel




"Document Control"

TYPE: INFORMATION DOCUMENT NUMBER: 9207856
ORIGINATOR: 02 STATUS C DIRECTORATE STATUS
kkkkkkkkkkhkhhhkhhhhhhkhhhkkhhkhhhkhhhhhhhkhhhkhhhkhhkkhhhkhhkkkhhhkkkkkx
FROM: SOBHAN, Mohammad A.: THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS
TO: DR. D.A. BROMLEY
DATE OF

CORRESPONDENCE: 06/28/92

SUBJECT: HE IS FORWARDING THE SECOND EDITION OF THE ASME
CHAPTER NEWSLETTER.

khkkkhkhkhkkkhkhkhkhhkhkhkhhhhhhhhhhhhhhhhhhhhhkhhhhhhhkdhhhkhkhkhhhhkhhkhhhkkhkhkkhdkhkx

DIRECTORATE STAFF
ASSIGNED: ASSIGNED:
ACTION STAFF
REQUIRED: ACTION:

khkkkhkkhhhkhhkhkhhhkkhhkhhhhhhhkkhhhkhhhhhhkhhhkhhkkhhkkhhkhhhkhhhkkkkhhkhkkk
SENDER’S DUE DATE:

OSTP DUE DATE: STAFF DUE DATE

DATE COMPLETED: DATE COMPLETED/DEPT:

khkkhkkhkhhkhkhkhkhdhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhddhhhdkdhddhkhhkhdhhkhkhkhkhhkhkhhkkkk

COPIES TO: D. Allan Bromley
INDUSTRIAL
INTERNATIONAL/POLICY

khkkkkhhkhkhkkhhkhhhhhhhhhhhhhhhhhhhhhhkhhhhhkhhhkhhhkhhhhdhkhhhkdhhhhkhhhhhkhhhhkhhkk

WHITE HOUSE TRACKING #: CONTACT PERSON:

PHONE: EXT:
REMARKS:
OSTP RECEIVED: 07/06/92 DEPT RECEIVED:

FILE: INTERNATIONAL

CENTRAL FILES:




®
B

Sl

The American Society of

® Mechanical Engineers

MOHAMMED A. SOBHAN -
ASME - CORRESPONDENT P.0 Box 14066
AND Jeddah 21424
CHAIRMAN - EXECUTIVE COMMITTEE Saudi Arabia
(C&WP) Chapter - Saudi Arabia.
TEL. (0): 9662-684-1959.
TEL. (R): 9662-682-0030 X 6762.
FAX: 9662-651-5134
June 28, 1992.

Dear Mr. D. Allan Bromley

I am pleased to forward herewith our 2nd edition
of ASME Chapter news letter "ASME UPDATE". You will
find some informations & idea about our chapter activities
in this region. Your valuable comments & Suggestions
to improve our activities will be highly appreciated
by the ASME Saudi Arabia. This will help us in developing
various ASME activities in this region.

Thank you very much.

Yours Sincerely

v

(Engr. Mohlammad A.
Chairman
Executive Committee.

Sobhan)
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SME UPDATE

News Letter of Saudi Arabia Chapter

Vol-1 No. 2 P.O.Box. 14066, Jeddah 21424. April 1992.

ENGINEERS WEEK
CELEBRATION

Jeddah. Saudi Arabia, March 01, 1992

H. E. Gen. Amin Speaking on Engineers Week Celebration.

The American Society of Mechanical Engineers, Saudi Arabia

Chapter , celebrated Engineers Week by holding seminars , Lec-
tures and school visits to promote the Engineering education
among the young Saudis and Engineers.

ASME Saudi Arabia planned a weeklong program to celebrate En-
gineers Week from Feb 22nd to 27th, 1992

Day 1, Event, February 22nd , 1992.

The First day seminar was hosted by Saudi Binladin Group , at
their Head office Auditorium. Shaikh Ahmed Al-Khareiji, Presi-
dent and C.E.O. PETROLUBE, was the chief guest. Engr. Mo-
hammad A. Sobhan, chairman ASME Saudi Arabia Chapter, wel-
comed the Chief Guest and the sponsor for their support and gave
the details of weeklong program to celebrate 'Engineers week ' in
saudi Arabia for the first time.

Dr.Fouad Rihani, Guest speaker, spoke on "Engineering Manage-
ment in construction”. Dr.Muhammad Salim Moini of L.A.P.
spoke about the 'Legal Aspects in Engineering  practice ASME
video film on 'Engineering is for Everyone' was shown to the audi-
ence. Dr. Ibrahim Olwi concluded the seminar with thanks to the
guests, speakers and the chief guest.

CONTINUED TO PAGE 14

MAINTENANCE
MANAGEMENT -THE
SYSTEM APPROACH

Jeddah, Saudi Arabia, December 05, 1991

oClET

-t §

H. E. Gen Amin with the U.S.Consul General Mr. Phillip J. Griffin and
Engr. Mohammad A. Sobhan, Chairman ASME, Saudi Arabia, at Maintenance
Management -The System Approach. Seminar.

The ASME Saudi Arabia chapter arranged a seminar on "Mainte-
nance Management -The System Approach” which was held at Al-
Fau Holiday Inn , Jeddah on November 26, 1991. About 500 engi-
neers and guests of about 80 of the Kingdom's top organizations
attended the seminar. The major organizations include Saudi Ara-
bian Airlines, Presidency of civil Aviation, L.A.P., King Abdul Aziz
University, Umul Qura University, SAMAREC, SWCC, SCECO,
AL-Mawarid Co., Binladin group of companies and many other pri-
vate companies of the Kingdom of Saudi Arabia.

The Seminar was sponsored by the International Airports Projects.
His Excellency Said Y. Amin , Deputy President of the Presidency
of Civil Aviation and Directopr of L.A.P was the Chief Guest. Said
Amin in his address said that the Saudi Government has laid great
emphasis on the maintenance of the Kingdom's modern facilities
constructed over the past two decades. He commended ASME ac-
tivities and said that the "Society's role in scientific development
and research has been a trend-setter." These activities realize the
sprit of international cooperation for the benefit of all.”

CONTINUED TO PAGE 6
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The S88C project in the public eye is & absolutely

essentia]l for particle physica in the 21-st century to

know the secrets of nature. It is one of the moat important

achievements of the United Statee, and it 1s 2 pride of all

the selentiste in the world. In fact to cancel the 88C

project ia the meaning to stop research work of the particle
| physics in the United States, and it will exerciae a bad

influence on the development of the high emergy physice

in the world.

. Fax, 202-4562246/ (4S54 Hogai_ dnhand, CHINA .|
i &
ey [ of 4 . date VED
|
‘ PAY
‘ : Dept of Modwen Physics
gt % To Science Advisor From Han, Rong-Dian
AChon & (O X to the President
Dear Dr. D. Allan Bromley:
LA
l_)c Having beard that the House of Repreeentatives voted
o to reducs FY1998 funding to § 38.7 million, that means
the 8SC project is killed. 1 am disappointed for it.
|

I hope you can support to restore $ 660 million bhudget,
and appeal by you to the house of Senate for support the
88C project.

8incerely,

5 o R
Han, Rong-Di

Professor of Physics
Head of group of USTC
Chairman of Dept. of
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June 27, 1992 Al BROOM

Dr. D. Allan Bromley

Science Advisor to the President

0ld Executive Office Building, Room 360
17th and Pennsylvania Avenue, NW
Washington, DC 20506

U.8.A.

Dear Dr. Bromley:

I am in charge of coordinating the programs in high energy physics of the
Centro Internacional de Fisica in Bogota, Colombia, an organization with
international reach in Latin America for the promotion of physics research.
Dozen of groups in Latin America today are doing experimental high energy
physics research, and most of them started with the successful program of
collaboration started by Leon Lederman at Fermilab in 1981, which in my
opinion, is a model for international scientific cooperation.

Many of us throughout the continent have put faith in the Superconducting
Supercollider and hope to continue and expand a very fruitful program of
international collaboration with the United States well into the 21th century.
T see with a great deal of concern the possibility of cancellation of the

SSC project due to an action by the Congress of the United States. I want

to make a strong statement of support for the continuation of the project,
not only because of the prime importance of its research in fundamental

acience, but also for the health of international science.
Sincerely, / ‘

o FILE

Juan Pablo Negret
Int
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

WASHINGTON, D.C. 20506

August 3, 1992

Dear Mr. Chen:

Thank you very much for your kind letter of June 2, 1992. I appreciate
your kind remarks concerning the graduation ceremonies at the University
of Massachusetts.

I do not presently have any plans to travel to your country at this time.
I do, however, appreciate you hospitable sentiments, and also look forward
to our next encounter.

Sincerely yours,

L

D. Allan Bromle
Director

Mr. Shuh-Kuen Chen

Director, Cultural Division

Coordination Council for North
American Affairs

Office in Boston

Boston, MA 02110




Cultural Division 213°¢
Coordination Council for North American Affairs

OfficeinBoston - =+,
99 Summer Street, Suite 801 o Tel: (617) 737-2055
Boston, MA 02110 Fax: (617) 951-1312
Dr. D. Allen Bromley MAIL 10U June 2, 1992

Assistant to the President

of the United States for

Science and Technology
Office of Science and Technology Policy
0ld Executive Office Building
Washington, DC 20506

Dear Dr. D. Allen Bromley,

I was very pleased to have the honor of meeting you on the
occasion of your honorary degree conference at The University of
Massachusetts at Boston on May 29th, 1992. I was very impressed
by your magnificent discourse on the state of higher education in
the United States, and agree completely with your viewpoints.
The President justly considers you to constitute the vanguard of
your field.

If you have any intentions to visit the Republic of China at
some date in the future, it would be my pleasure, on behalf of
the Ministry of Education, to extend every courtesy to you and a
select staff. Please contact me with any plans you might be
considering, and I look forward to the happy occasion of our next
encounter.

Sincerely,

SH b S~

Shuh-Kuen Chen
Director, Cultural Division

SKC/rew
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

July 24, 1992

MEMORANDUM FOR D. ALLAN BROMLE
FROM: TOM RATCHFORD

SUBJECT: BARTHOLOMEW MEMORANDUM

Your note to me asks to discuss the May 30, 1992 memorandum to you from
Reg Bartholomew. In his memorandum to you, Reg suggests the international
S&T principles and guidelines study be done through an OES PCC Working
Group chaired by me and reporting to Buff Bohlen.

Attached, for discussion purposes, is a draft reply. It expresses a preference
for using CISET but a willingness to discuss options. The options include
working through the PCC process, but eschewing the route of reporting
through Buff.

I would be happy to discuss this in more detail at your convenience.



{ 9211593 2647
: ; United States Department of State

Washingion, D.C. 20520
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June 1, 1992
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MEMORANDUM FOR BRENT SCOWCROFT
THE WHITE HOUSE

SUBJECT: CISET Study on International Science and Technology

Please transmit the attached memorandum from Under
Secretary Bartholomew to Dr. Bromley concerning a proposed
study on international science and technology by the Committee
on International Science, Engineering and Technology (CISET).

Attachment:
As stated.
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

April 27, 1992

MEMORANDUM FOR AMBASSADOR BARTHOLOMEW
FROM: D. ALLAN BROMLEY @ﬂ
SUBJECT: REQUEST FOR CISET STUDY TO DEVELOP PRINCIPLES

AND GUIDELINES FOR INTERNATIONAL SCIENCE AND
TECHNOLOGY

As you know, the last four decades have seen a remarkable degree of international
activity and cooperation in science and technology (S&T) by the Federal Government.
In this endeavor, we have tried both to foster goodwill and cooperation among
countries, and to facilitate the conduct of research that is inherently international in

scope.

These four decades have seen fundamental changes in the distribution of centers of
research, flows of scientists and engineers, and commercial importance of research and
development. We need to continue to adjust to these changes in our national policies,
foreign policy development, and in our technical agencies.

The U.S. Government has, as you know, hundreds of international agreements
promoting and facilitating cooperation in S&T, both at the technical agency level and at
the U.S. Government level. I am of the opinion that there is a need for a clear
articulation of foreign and economic policy goals of the United States as they relate to
international S&T activities. In addition, there is a need within each technical agency to
review their international S&T activities in light of their mission and overall U.S.
foreign and economic policy.

In your capacity as Chair of the Committee on International Science, Engineering and
Technology (CISET), I am requesting the creation of an Ad Hoc Working Group of
CISET to prepare a report which will address these issues. This report, including
recommended actions, would be due July 1, 1992, and a draft principles and guidelines
for the conduct of international S&T would be delivered by October 1, 1992. A draft
State of Roles and Objectives describing specific functions, structure, and tasks is
attached for your reference.

The CISET is the appropriate forum for discussing these important topics, considering
its mandate to increase the overall effectiveness and productivity of Federal efforts in
international science, engineering and technology. Additionally, because this exercise
will cut across agency boundaries, a forum of this type is needed to provide the
necessary overview and expertise.
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Ambassador Bartholomew
April 27, 1992
Page two

If you feel that an Ad Hoc Working Group of CISET is not the appropriate venue for
this study, and that these issues should be more appropriately addressed in some other
forum, I would be pleased to discuss this further with you.

I look forward to your positive response.

Attachment



STATEMENT OF ROLES AND OBJECTIVES
FOR THE
AD HOC WORKING GROUP OF THE
COMMITTEE ON INTERNATIONAL SCIENCE,
ENGINEERING, AND TECHNOLOGY
ON
PRINCIPLES AND GUIDELINES FOR
INTERNATIONAL SCIENCE AND TECHNOLOGY

The Ad Hoc Working Group on Principles and Guidelines for International Science and
Technology (hereinafter referred to as the Working Group) is hereby established under
the Committee on International Science, Engineering, and Technology (CISET) of the
Federal Coordinating Council for Science, Engineering, and Technology (FCCSET) by
action of the FCCSET Chairman.

Purpose

The purpose of the Working Group is to review the conduct of international science and
technology activities sponsored and supported by the United States Government through
its technical agencies. The Working Group will draft guidelines and principles for use
by Federal agencies in their conduct of international science and technology programs
and activities, and recommend through the CISET to the FCCSET whether the
principles and guidelines be recommended to the President for possible incorporation
into an executive order.

Functions

Reporting to and under the direction of the Chairman of CISET, the Working Group
will review:

0 the changing environment for international science and technology, including
national security, economic, and domestic policy considerations;

0 the role of international science and technology in research and development
programs of technical agencies;

The Working Group will review and recommend principles and guidelines with respect
to:

0 effectiveness of present policies and organization in utilizing science and
technology in support of foreign policy objectives;
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the scope and effectiveness of government role in providing foreign science and
technology information for U.S. Government, universities and industry;

the role of science and technology exchanges (mobility) in civilian technology
transfer;

the role and utility of both umbrella and agency level science and technology
agreements;

the process for review, approval, and implementation of international science and
technology agreements including the utility of a "model" agreement, the
interagency approval process, and documentation and reporting on activities
under the agreements;

the role of international cooperation in megaprojects from both a domestic and
foreign policy perspective;

U.S. government practices for addressing foreign proposals for technology
cooperation, particularly when the proposals cut across multiple agencies and
include private sector participation;

agency procedures for handling proposals from foreign principal investigators;

existing legislation including the effectiveness and value of the Title V reporting
requirements; and

emerging S&T relationships with Eastern & Central Europe & CIS.

Structure and Membership

The Associate Director for Policy and International Affairs in the Office of Science and
Technology Policy will serve as Chairman of the Working Group.

The following departments and agencies are represented on the Working Group:

National Security Council

Office of Management and Budget
United States Trade Representative
National Space Council

Agency of International Development
Department of Agriculture
Department of Commerce
Department of Defense




3-

Department of Energy

Department of Health and Human Services
Department of Interior

Department of State

Department of Transportation

Environmental Protection Agency

National Aeronautics and Space Administration
National Science Foundation

Nuclear Regulatory Commission

Res ibility of the Working Gr hairman
o Hold regular meeting of the Working Group and approve agendas;

o appoint individuals as necessary to take responsibility for completing reports or
other necessary documents to be drafted by the Working Group;

Products and Delivery Times
1) A study of the issues outlined above including recommended action; due July 1, 1992;

2) Proposed guidelines and principles for the conduct of international science and
technology; due October 1, 1992.

Termination Date

The Working Group shall terminate on November 1, 1992, unless otherwise extended by
the FCCSET Chairman.

Determination

I hereby determine that the formation of the Ad Hoc Working Group of the Committee
on International Science, Engineering, and Technology on Principles and Guidelines for
International Science and Technology is in the public interest in connection with the
performance of duties imposed on the Executive Branch by law and that such duties can
best be performed through the advice and council of such a group.

Recommended: Approved:

Chairman, CISET Date Chairman, FCCSET Date
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THE WHITE HOUSE
WASHINGTON

April 28, 1992

o

Dear Secreprf Watkins:

Thank you for your letter of January 16 regarding the need for Administration-wide
principles for international science and technology (S&T) collaboration, I am pleased to
learn of efforts within your own department to address issues related to international
agreements. It is my firm belief that improvements to agency procedures, operations,
and goals must come from within.

I have been copsidering your suggestion for a White House-initiated study and strategy
for handling of international S&T efforts. What you have suggested is consistent with
my efforts to create, within the FCCSET Committee on International Science,
Engineering and Technology (CISET), an Ad Hoc Working Group to look at the need
for and possible development of principles and guidelines to guide international S&T
activities of the technical agencies. My staff is coordinating these efforts with the staff
of the National Security Couuncil and the Department of State,

Thank you for bringing this important issue to our attention and I look forward to
working with you to bring about real and substantial improvements to our international
S&T endeavors.

Sincerely,

une—

D. Allan Bromley
The Assistant to the President
for
Science and Tcchnology

The Honorable James D. Watkins, USN (Retired)
The Secretary of Energy
Washington, DC 20585
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28 May, 1992

D. Allan Bromley

The Assistant to the President
for Science and Technology

The White House

Washington, D.C.

Dear Allan,

I appreciate very much the opportunity that I had to
meet with you briefly during your visit to Albany on May 16
and 17. I also appreciate the letter that you sent to me in
July of last year especially since I know how busy you are.

This letter is a follow-up to your suggestion that I
write you about my concerns about the collaborative
development of X-ray and neutron optics that we have
undertaken with Professor M.A. Kumakhov of the I.V.
Kurchatov Institute in Moscow. We are not concerned about
the feasibility of this important new technology or its
application to science, medicine and industry. Indeed, we
have demonstrated the feasibility for virtually every major
application in our laboratories both in Moscow and in
Albany. However, we are deeply concerned that unless some
significant help is obtained, we may not be able to proceed
to fabrication of reliable optics of the size and complexity
needed for important medical, industrial and scientific
applications in a way that the Russian society and economy
will benefit. It has been our goal from the beginning that
this effort would benefit the people and economy of the
Eastern countries as well at the people and economy of the
Us.

The story is somewhat complex. I will try as briefly
as possible to give you the background and current status of
this program. Two years ago, in May 1990, at the invitation
of Muridan Kumakhov from the Kurchatov Institute in Moscow,
I reviewed in detail a new technology for managing X-rays
and neutrons that Kumakhov and his colleagues had developed.
Based on that review I committed to work with Kumakhov to
further develop this technology and its applications. I
reluctantly set aside my own research program and plans



universities, hospitals and industries is in jeopardy. This
program has such strong potential for both short term and
long term benefit to these countries that it would be a
tragedy for it not to be realized, especially since its
origins are so clearly rooted in Russian work.

The problem is that we have now identified that the
major barriers to producing optics for sale to research
groups and for major medical and industrial applications are
manufacturing process control and testing.

In their current manifestation, the optics are based on
the use of very fine hollow, glass capillary arrays. In
some cases the diameter of each capillary channel is only
two or three microns. There are often several million such
channels in a lens. In fact the total length of channels in
some cases can approach 1000 kilometers. At first sight,
the technology to produce such optics might seem to resemble
that used to make microchannel electron multipliers but this
is wrong. The surface smoothness required by the optics
allows fluctuations of less than 5 angstroms, far beyond
that attainable by current microchannel plate technology.
The technology to produce such fine microcapillary arrays
which also have large fractional open area (typically 70-
80%) was developed in Russia and to our knowledge has not
been matched in the west.

In fact the techniques used are extensions of those
used for optical fibers with added constraints on size and
surface control. It has been possible to produce components
and lenses sufficient to demonstrate focusing, quasiparallel
beam production, energy filtering and active collimation of
X-rays with energy up to 80 Kev and thermal and cold
neutrons. However, for widespread use and commercial
production it is clear that production control and clean
room environments comparable to that used for optical fiber
production will be required. That is the problem. The
capitalization to do this and to provide the necessary
critical testing needed is not available in Russia under the
current economic climate, especially since it is clear that
a significant amount of equipment from the west will be
required to do this in a short time.

The Soviet and Russian governments have already
invested more than forty million (noninflated) rubles in
this project and are still investing heavily in people and
laboratory support. From the beginning I have made the
commitment that we will carry out as much of the component
fabrication as possible in Russia, since this is the main
way to insure that benefits can flow to those responsible
for the technology and to laboratories, hospitals and
industries in the struggling eastern countries. The
alternative will be to move the fabrication to the US with
the result that; a) introduction of the technology into




which I had turned to with renewed enthusiasm after 13 years
of intense administrative involvement at the University.

I was willing tg do this because I was convinced that
the release from 1/R® that these new optics provided for X-
rays and neutrons: could revolutionize the use of X-rays and
neutrons in medical diagnostics and therapy; provide
important new opportunities in materials science and
astronomy; and even help to put the US back into the
microelectronics business by providing an X-ray lithography
process compatible with existing production lines and
processes and at the same time be much less expensive than
the Synchrotron route that the Japanese have adopted. Of
course the fact that this new technology evolved from work
that Kumakhov and I both did on channeling and bending of
very high energy electron, positron and proton beams has
made it easier for me to leave the beloved pursuit of
channeling and its fascinating applications that I have
carried on since Tom Madden and I stumbled onto it in 1963.
I have corresponded and collaborated with Kumakhov on
channeling questions for more than twenty years which is one
of the reasons that he approached me as a partner in this
new venture.

Since May 1990 a lot has happened.

1) . We have moved the work from the Kurchatov Institute into
a new Institute, The Institute for Roentgen Optical Systems
(IROS), under the Moscow Branch of the World Laboratory and
therefore free from ministerial control or politics. This
was necessary to clarify the path by which intellectual
property transfer and assignment could be carried out. It
has also very much simplified the exchange of people and
transfer of equipment and information in both directions.

I am President of the Scientific Council of IROS and
Kumakhov is Director. IROS is funded by the Russian
government and has several groups and branches involving
more than 40 people.

2). We established The Center for X-Ray Optics (CXO) at The
University at Albany. I am Director. Six faculty, two
postdocs and 8 students are now associated with CXO. We
have had a number of experienced Soviet specialists working
in Albany for periods of up to 5 months.

3). We formed a company, X-Ray Optical Systems, Inc. (XOS),
to pursue the commercial development of what we now call
"Kumakhov Optics". This is managed and staffed separately
from IROS or CXO, although Russian specialists are
frequently employed by XOS for short periods of time and
both Kumakhov and I serve as Directors and Consultants to
X0s.




4) . Extensive US and International patent applications have
peen filed covering not only the work done since our
collaboration began but also the previous Soviet work
(although the Soviet work goes back to 1986, since it was
classified and unpublished, much of it could be captured).
The patents have been funded by and exclusively assigned to
X0S. We expect the first US patents to be issued soon.

5). We (Kumakhov and I or me alone) have visited major
research centers (ORNL, NIST, NIH, BNL, NASA MSFC, Mass
General Hospital, GE CR&D, AT&T, IBM) and many Universities
(Sstanford, Berkeley, Harvard, MIT, Georgetown, Cornell,
vanderbilt, RPI, BYU) to present and discuss in detail these
optics and their applications. Although there has been a
little criticism of this "dog and pony show", we felt that

it was necessary to get the claims and supporting data in
front of the scientific community as directly and rapidly as
possible and to also identify both the most important
applications and the best possible specialists to work with

in each of the application areas.

6). In addition to three papers that Kumakhov and his
coworkers have published in English language journals and
ten or so publications in Russian, we have submitted five
papers and have seven more in advanced stages of preparation
for publication. I have also given three invited papers at
national or international meetings and have several more
coming up. We have certainly not been hiding our light
under a bushel.

7). Eleven grant applications have been submitted for both
XOS and CXO. To date four Phase I SBIR grants (from DOE,
NSF and NIH) and a DARPA grant have been awarded to XOS and
a NASA Grant has been awarded to CXO in addition to funding
from the University and from the Advance Neutron facility
development program (through NIST). Most notably, XOS was
recently awarded an Advanced Technology Program (ATP) Grant
from the Department of Commerce to support modeling,
alternative materials, processing and radiation damage, and
reliability studies. These awards dramatically affirm the
reality of this technology and its importance for scientific

and economic development.
As you can see, we have been pretty busy.

This letter is not to seek support or help in funding
for work in the US. We have always felt that we should go
through the normal competitive grant review process for such
funds and as indicated above, this has been remarkably
successful. However we face a crisis in proceeding with the
program in a way that will insure continued collaborative
development with our Russian colleagues. In particular
economic development in Russia through this program and
benefit to Eastern Block scientific laboratories,




useful products will be slowed down as much as one year in
order to bring US fabricators up to speed, b) the final cost
will be higher, and c) the expertise and experience
developed over the past 6 years in Russia will be largely
lost. Most seriously, an opportunity to help turn an
important Russian discovery into stabilizing economic
development with important scientific and social benefit
will be lost. Indeed the modest investment needed will be
paid back many fold in direct benefit to our own
institutions. This seems to me to be a classic case of
teaching someone to fish.

Not knowing where to turn with this I decided to
approach you for help, guidance and advice. I have enclosed
a list of people who have been exposed to these new optics
in enough detail to give you some advice about their
potential. I have also enclosed a draft of a short proposal
that might be useful for discussion purposes.

I apologize for the length of this missive. I would,
of course, be happy to meet with you or anyone you suggest
to discuss these matters

With warm personal regards and best wishes.

Sincerely,

/ "
{)1/5'/(&;’ L;])—\/é}'vvx
Walter M. Gibson
Distinguished Professor of Physics
Director, Center for X-Ray Optics
Chair, Department of Physics

cc. M.A. Kumakhov
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l. Introduction

There are various possibilities and approaches to providing aid from the West to
Russia and other countries in the evolving and struggling societies in the former Eastern
block. Of course immediate humanitarian aid must be first priority when life threatening
hardship is present or imminent. However, providing help that leads to effective eco-
nomic and social stability and progress through self-help is the most useful and cost
effective in the long term. One only needs to remember the consequences of the Mar-
shall Plan in Europe after the Second World War. The situation in the countries of the
Eastern block is complicated by an absence of traditions of democracy and market
economy. This means that just putting money into existing programs or institutions will
often be counterproductive. It is clear that the presence of an effective base of activity,
commitment and productivity is desirable for long term success and may be crucial for
short term success. If this is accompanied by a complementary, supportive and experi-
enced partner from the West, the probability of success in both the short and long term
is greatly enhanced. This proposal describes just such a circumstance.

Beginning in the mid 1980’s an important new technology was developed at the
I.V. Kurchatov Institute for Atomic Energy in Moscow under the direction of M.A.
Kumakhov. This technology is based on the well understood physical principle of total
external reflection of X-rays from smooth solid surfaces at small incidence angles. This
small angle reflection has been widely used in X-ray astronomy and other scientific pro-
grams involving X-rays, especially for reflective mirrors at virtually every synchrotron
radiation facility in the world. What was demonstrated by Kumakhov and his co-workers
was that by the use of specially constructed surfaces, many small angle reflections
could be used to capture, control and focus X-rays and neutrons over a wide angular




and energy range making possible dramatic improvements in the use of X-rays and
neutrons in medicine, industry and scientific research.

In May 1990, it was mutually agreed that Walter M. Gibson and Muridan A.
Kumakhov would work together to develop this new technology and its applications.
This was a continuation of a nearly twenty year association and collaboration between
Gibson and Kumakhov on studies and applications of ion channeling in crystals from
which this new technology evolved. Since that time a number of things have happened:

1.

The work was transferred from the Kurchatov Institute into a new institute, The
Institute for Roentgen Optical Systems (IROS), under the Moscow Branch of the
World Laboratory and therefore free from ministerial control or politics. This was
necessary to clarify the path by which transfer of intellectual property could be
carried out. IT has also very much simplified the exchange of people and trans-
fer of equipment and information in both directions. The support and advice of
Academician E.P. Velikov and the fact that he is both Director of the Kurchatov
Institute (now the Kurchatov Center) and President of the Moscow Branch of the
World Laboratory has been essential in achieving this. Gibson is President of the
Scientific Council of IROS (at Velikov’s suggestion) and Kumakhov is Director.
IROS is funded by the Russian government and has several groups and
branches involving more than 40 people.

The Center for X-Ray Optics (CXO) was established at The University at Albany.
Gibson is Director and Kumakhov is an Adjunct Professor and a Fellow of the
Center. Six faculty, two postdocs and eight students are now associated with
CXO. A number of experienced Soviet specialists have worked in Albany for
periods of up to 5 months.

A company, X-Ray Optical Systems, Inc. (XOS), was formed to pursue the com-
mercial development of this new technology. This is a New York State corpora-
tion and is managed and staffed separately from IROS or CXO, although Russian
specialists are frequently employed by XOS for short periods of time, and both
Kumakhov and Gibson serve as Directors and Consultants to XOS.

Extensive US and International patent applications have been filed covering not
only the work done since the collaboration began but also the previous Soviet
work. Although the Soviet work goes back to 1986, since it was classified and
unpublished, much of it could be captured. The patents have been funded by
and exclusively assigned to XOS. The first US patents are expected to be issued
soon.




5. Kumakhov and Gibson have visited major research centers (ORNL, NIST, NIH,
BNL, NASA MSFC, Mass General Hospital, GE CR&D, AT&T, IBM) and many
Universities (Stanford, Berkeley, Cornell, Harvard, MIT, Georgetown, Vanderbilt,
Rutgers, RPI, BYU) to present and discuss in detail these optics and their appli-
cations.

This was necessary to get the claims and supporting data in front of the scientific
community as directly and rapidly as possible. It also served to get feedback
which identified both the most important applications and the best possible spe-
cialists in each of the application areas.

6. In addition to three papers that Kumakhov and his co-workers have published in
English language journals and ten or so publications in Russian, five papers have
been submitted to scientific journals and seven more are in advanced stages for
publication. In addition, three invited presentations have been made at national
or international conferences and several more are planned.

7. Eleven grant applications have been submitted for both XOS and CXO. To date
four Phase | SBIR grants (from DOE, NSF and NIH) and a DARPA grant have
been awarded to XOS and a NASA grant has been awarded to CXO in addition
to funding from the University and from the Advanced Neutron facility develop-
ment program (through the National Institute for Standards and Technology).
Most notably, XOS was recently awarded an Advanced Technology Program
(ATP) Grand from the Department of Commerce to support modeling, alternative
materials, processing and reliability studies. These awards dramatically affirm the
reality of this technology and its importance for scientific and economic devel-
opment.

This proposal is not to seek support for help in funding work in the US. Such
funding proposals will continue to go through the normal competitive grant review pro-
cess.

However, we are now facing a crisis in proceeding with the program in a way that
will insure continued collaborative development between the US and Russian partners
and, in particular, economic development in Russia through this program. Also at risk is
access to the outcomes of this technology by hospitals, industries and scientific labo-
ratories in the former Eastern block countries. This program has such strong potential
for both short term and long term benefit to these countries that it would be a tragedy
for it not to be realized, especially since its origins are so clearly rooted in Russian work.




The problem is that we have now identified that the major barrier to producing
optics for sale to research groups and for major medical and industrial applications are
manufacturing process control and testing.

In their current manifestation, the optics are based on the use of very fine hollow,
glass capillary arrays. In some cases the diameter of each capillary channel is only 2 or
3 microns. There are often several million such channels in a lens. In fact the total
length of channels in some cases can approach 1000 kilometers. At first sight, the
technology to produce such optics might seem to resemble that used to make
microchannel electron multipliers, but this is wrong. The surface smoothness required
by the optics allows fluctuations of less than 5 angstroms, far beyond that attainable by
current microchannel plate technology. The technology to produce such fine micro-
capillary arrays which also have large fractional open area (typically 70-80%) was devel-
oped in Russia, and to our knowledge, has not been matched in the West.

In fact the techniques used are extensions of those used for optical fibers with
added constraints on size and surface control. It has been possible to produce com-
ponents and lenses sufficient to demonstrate focusing, quasiparallel beam production,
energy filtering and active collimation of X-rays with energy up to 80 KeV and thermal
and cold neutrons. However, for widespread use and commercial production it is clear
that production control and clean room environments comparable to that used for opti-
cal fiber production will be required. That is the problem. The capitalization to do this
and to provide the necessary critical testing needed is not available in Russia under the
current economic climate, especially since it is clear that a significant amount of equip-
ment from the West may be required to do this in a short time.

The Soviet and Russian governments have already invested more than forty mil-
lion (non-inflated) rubles in this project and are still investing heavily in people and labo-
ratory support. [f the transition is not made to a viable manufacturing operation, the ex-
pertise and experience developed over the past 6 years in Russia will be largely lost.
Most seriously, an opportunity to help turn an important Russian discovery into stabiliz-
ing economic development with important scientific and social benefit will be lost.
Indeed the modest investment needed will be paid back many fold in direct benefit to
US as well as Russian institutions.

An important feature of this proposal is that it is based on an established collabo-
ration and contains the expertise and contacts for manufacturing, business and scien-
tific management as well as integration of these optics into end products through
collaboration with established original equipment manufacturers (OEMs). Confirmation




of this base of expertise is contained in the recent Advanced Technology Program
(ATP) award to X-Ray Optical Systems by the Department of Commerce.

The next sections describe the specifics of need, cost factors and management
(in 1), the short term economic benefit (in Ill), the long term economic benefit (in IV), the
scientific, social and economic implications (in V), and a short summary (in VI).

Il. The Specific Proposal

Fabrication of X-ray optical systems (lenses) for capturing X-rays from a diver-
gent source to produce a quasiparallel beam, to focus X-rays from a divergent or nearly
parallel beam (for example from a Synchrotron), or focusing of neutrons, has shown
variability in transmission efficiency, nonuniformity of transmitted beam and misalign-
ment of individual capillary channels. For demonstration of scientific feasibility and pro-
duction of prototype lenses for specific applications, it has been possible to select cap-
illary fibers, adjust final lens subassembly alignment and accept a low yield of fabricated
systems. These problems are aggravated when very small channel diameters, large
area or long lengths are needed. In addition, without solving the fabrication control
problems, it is not practicable to fabricate large cross-sectional area optics needed for
important industrial (X-ray lithography), medical, or astronomical applications.

The situation is similar to that encountered in the early development of optical
fibers for telecommunications except that there are additional constraining parameters
such as control of channel cross section shape, control of surface smoothness to less
than five Angstroms, and precise control of variable cross section. It is felt that many of
the same techniques that resulted in such dramatic reduction in transmission losses for
optical fibers are needed here. These include use of special ultra high purity glass, high
level clean room environment throughout the fabrication process, and computer-con-
trolled, continuous fiber drawing apparatus. In addition, it is vital that quality control
measurements be made at each step of the process.

In addition to the environmental and mechanical aspects, it is important that high
quality management and process control engineering be implemented. This will be
done by utilizing US specialists in glass technology and production control. The
personnel associated with the present fabrication are experienced, dedicated and ex-
tremely competent. Indeed, they have achieved results with respect to capillary channel
size and fractional open area unmatched in the West. At the same time, they are very
receptive to learning from American glass artisans. It is clear that a great deal will be
gained from both sides by bringing together relevant experts.




The first step will be to bring together a group of experts from the US and from
Russia to discuss the current status of the capillary optics fabrication and testing and to
outline a specific course of action. Indeed, we feel that realistic cost figures should also
be the aim of such an initial discussion between the U.S. and Russian glass fiber ex-
perts. In order to determine the facility modifications necessary and to determine the
extent to which necessary equipment and construction can make use of Russian facili-
ties and abilities, an early (the first or second) meeting of this panel of experts should
take place in Russia. In order to insure that the effort and the funds be focused on the
technical and management needs that appropriate accounting, oversight and reporting
procedures be carried out, it is proposed that the program be supervised by XOS Cor-
poration which contains or has access to appropriate management expertise and has
the contacts and experience necessary to identify and assemble the appropriate tech-
nical experts from the US. XOS has already established effective working and contrac-
tual relationships with the Institute for Roentgen Optical Systems in Moscow and with
the main fabrication facility in Saratov.

Since a detailed budget must await the detailed review indicated above, it is not
possible to give a complete cost breakdown at this time. However, some of the main
components and activities that should be included in the cost calculation are:

Management and travel costs:

Half-time manager for two years, consulting fees for Advisory Council,
travel to and from Russia and support for meetings in the US.

Constrélction and equipping of clean room facilities in Russia (Saratov)
(200m*)

Pulling Towers (2) with computer control of heating and drawing
apparatus.

Computer controlled equipment for thermal processing and pressing of
integrated lenses (2).

Mechanical processing equipment (4).
Controlling, measuring and testing equipment.
Synthesis and evaluation of special glass.
Laboratory equipment and supplies.

Salary supplement for Russian specialists (although the Russian specialists will
continue to be supported by the Russian government, a supplement is desirable to
insure continuity and retention of the best people).

Overhead and management costs for XOS Corp. XOS will not only provide
management supervision, but will also handle purchasing and shipping of all equipment
from the US.




It is estimated that if the major part of the process and control equipment were to
come from the US, the total cost would be about $5.5M. Pending review by the panel of
experts, the cost might be reduced substantially if Russian sources can be used, with
the additional advantage that those sources would be strengthened. However, it should
be emphasized that the effective exchange rate for technological equipment is much
lower than the general exchange rate and may approach 1:1 in some cases. The factor
of speed with which the necessary changes can be implemented must also be a factor
in implementation decisions.

M. Current Activity

This collaborative program for development of X-Ray and neutron optics is cen-
tered on three organizations, the Institute for Roentgen Optical Systems (IROS) in
Moscow, the Center for X-Ray Optics (CXO) at the University at Albany in Albany, New
York, and the X-Ray Optical Systems Corporation (XOS) in Albany, New York.

IROS

The Director of IROS is Professor Muridan A. Kumakhov. There are eight Labo-
ratories and a Technical Support Group in IROS comprising about 40 scientific and
support personnel. They are engaged in a variety of optics development activities and
also collaborate with specialists from a variety of Institutes and Hospitals to explore
applications of the optics in medicine, materials analysis, and scientific studies. For
example, the theoretical group lead by Dr. Vladmir V. Beloshitsky, has been very much
involved in heat production and transfer calculations to determine the behavior and
limits of the optics in intense Synchrotron beams.

Extension of the energy range to the region important to many potential medical
and scientific application puts special demands on the design and fabrication of the
capillary optics. Indeed, to address the special efficiency and alignment challenges
posed at higher X-ray energies, a new technology was developed in which the small (a
few micrometers in width), individual capillary channels are self aligned with and sup-
ported by adjacent channels.

These "third generation" Kumakhov optics place burdens on the fabrication pro-
cess even beyond that described above for individual capillary fibers. Five of the Labo-
ratories in IROS are connected with design and evaluation of these optical systems.

The Institute for Roentgen Optical Systems is supported by the Russian govern-
ment which has invested more than forty million rubles (pre-inflation) into the X-ray
optics program.




CX0

The Center for X-Ray Optics was formed in November 1990 in order to provide a
joint scientific and development laboratory in the US. Professor Walter M. Gibson is
Director and Professor Carolyn MacDonald is Associate Director. This laboratory was
designed from the outset to be closely collaborative with IROS in the study and devel-
opment of X-ray and neutron optics.

The Center now has eight faculty associates and ten Ph.D. students who are
studying basic X-ray and neutron interactions with solid surfaces and are exploring the
optics aspects of applications which include X-ray astronomy, protein crystal structure
analysis, mammography, X-ray microanalysis and neutron scattering and focusing.
Although CXO is not divided into separate laboratories, many of the activities parallel
those in IROS and the efforts are closely coordinated. Since its formation, five different
specialists from IROS have spent periods of time up to five months in the US working
with CXO personnel.

CXO has been supported by the University at Albany. Grants to CXO have been
awarded or applied for by the New York State Science and Technology Foundation, the
National Institutes of Health, NASA, the Department of Energy, and the National Science
Foundation. In addition to laboratory facilities, CXO also has dedicated computer facili-
ties built around a Digital electronics work station for computations and modeling of op-
tical components or systems.

XO0S

The component of the collaboration responsible for commercial development of
the capillary technology for X-Ray and neutron optics is the X-Ray Optical Systems
Corporation. David M. Gibson, who is trained and experienced in economics, mechani-
cal engineering and business management is President and Chief Operating Officer of
XOS. Four Small Business Innovative Research (SBIR) grants have been awarded to
XOS from the Department of Energy (2), the National Science Foundation, and the
National Institutes of Health as well as a grant from the Defense Advanced Projects
Agency (DARPA). XOS has also received an award from the Department of Commerce
under the Advanced Technology Program. Five additional SBIR grant proposals are
under review or in preparation.

XOS has established a measurement and computational laboratory at the Uni-
versity at Albany from which space has been leased and access to a machine shop,
radiation safety, electronic, library and other support has been obtained by contract.
XOS now has seven employees and has arrangements to utilize the support of special-
ists from IROS and student and faculty support from CXO as needed and appropriate.




XOS has also arranged for support from the Rensselaer Polytechnic School of Business
for marketing and other studies. XOS has established appropriate accounting, book-
keeping, legal and secretarial support.

United States patent applications have been filed for the technology including
much of the early work done in the Soviet Union. These include claims in the following
areas:

- lens geometries

- assembly and alignment technologies

- use of polycapillaries

- application specific uses including; medical,

material analysis, and X-ray lithography.

It is expected that the initial US patents will be issued soon. Through the Patent
Cooperative Treaty (PCT), patents are being applied for in Europe, Japan and other
selected countries. XOS has a contract with IROS concerning transfer of intellectual
property. The inventor of the technology has assigned XOS all non-Soviet patent rights
for the initial work.

IV.  Short Term Economic Activity

During the first period of this collaboration, which began about one year ago
(February 1991) and will extend to the time when reliable and larger scale manufacture
can be carried out, benefit to the Russian participants and economy will arise from
opportunity for specialists to work in the US on grant supported research and develop-
ment, from purchase of optical components for use in these research programs and
from limited sale of optical components and systems to other research groups.

Since February 1990, eight different specialists from IROS have, under the spon-
sorship of CXO and XOS spent periods up to five months in the US for a total of 32
months. In addition, funds have been provided to IROS from sale or rental of optical
components or other equipment. Even this small beginning has had significant effect.
In addition, it may be possible to sell in the US some related equipment such as X-ray
sources and image intensifiers. These benefits will be limited more by the rate with
which high quality systems can be produced than by the research based sales oppor-
tunity. In spite of this we expect, over the next two years, that twenty or more specialists
will participate in short term visits in the US and the income realized from manufacture,
and sale of prototype optical systems will also increase several fold.




V. Long Term Economic Activity

Long term and sustained economic benefit from this important new technology
will depend on successful solution of the manufacturing and process control challenges
described above. When this is accomplished, then the ability which has been demon-
strated in the laboratories to dramatically improve performance in most applications
where X-rays and low energy neutrons are used can then be used to:

Improve resolution and decrease radiation dose in medical imaging, including
mammography and angiography.

Increase the effectiveness of X-rays and neutrons in medical therapy, including
irradiation of inoperable tumors, neutron capture, therapy, and correction of
nearsightedness.

Provide new opportunities in material analysis, including X-ray diffraction analysis
of proteins, X-ray and neutron microscopy, and laboratory based (as opposed to
Synchrotron based) materials studies.

Improve or provide new opportunities for industrial processing, including X-ray
lithography.

Open new doors for scientific studies, including X-ray astronomy, X-ray and
neutron interferometry.

It is anticipated that production and sale of optics and perhaps other equipment
utilizing optics will provide stable employment for hundreds of people in Russia. At the
same time, the utilization of Kumakhov optics in scientific laboratories, and introduction
into end use equipment will significantly improve the competitive position for US com-
panies.

VI.  Scientific, Social and Economic Implications

One of the most important results of successful completion of this collaboration
between the US and Russia will be the demonstration that such joint development can
provide economic and social benefit from both partners without exploitation, and with-
out the disruption that comes from draining technology and expertise from Russia. In
addition to the benefits to Russia noted in the previous section, vital benefit will be real-
ized by the management, production and marketing lessons learned, by the application
of such lessons to the use of optical fibers in telecommunications, medicine, and sci-
ence, and by the fact that through these collaborations, the same kinds of equipment
and techniques will be available to the laboratories, hospitals and factories of Russia
and other Eastern countries as in the West.




VI.  Summary
A proposal is made to build upon an existing, soundly based collaboration

between the US and Russia for the development of a new technology for X-rays and
neutrons by providing financial and technical help to overcome process control and
management barriers to broad application and commercialization world-wide. This
technology has the potential to revolutionize the use of X-rays and neutrons in medical
diagnosis and therapy, to provide the means to smoothly and economically move to the
next generation of integration for computer memories and microelectronics, and to pro-
vide new opportunities for materials analysis, X-ray astronomy and other scientific and
technical applications of X-rays and neutrons. Success of this collaboration will also aid
economic and scientific stability and growth in Russia and in the US.

Perhaps the greatest outcome will be to demonstrate that trusting, collaborative
development can result in significant mutual benefit without exploitation and without
draining resources or people. This project is extremely visible in Russia. It has had the
direct endorsement and support at the highest levels of Russian science and govern-
ment. If it were to fail as a truly collaborative project because of the lack of help, the
economic and social benefit to the place of origin would be lost, a trust would be
destroyed and a wrong message would be sent. "For want of a nail, the shoe was lost."
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May 25, 1992

Dr. D. Allan Bromley

Science Advisor to the President

Office of Science and Technology Policy
White House ‘

Dear Dr. Bromley,

I write to you following a suggestion by Mr. Peter Drabble, First Secretary
(Commercial), at the Canadian Embassy in Washington. I plan to be in Washington
from Tuesday June 9 to Thursday June 11, 1992, and would appreciate the opportunity
to meet with you to discuss various issues, particularly with respect to your work with
naticnal competitiveness. This issue is gaining prominence on the Canadian political and
industrial arena and I would be interested in exchanging ideas and information on the
latest developments in the United States and Canada.

As Director General of the Chemicals and Bio-Industries Branch, my
responsibilities include industrial development in the areas of chemicals, medical devices,
pharmaceuticals and biotechnology.

I have asked my Planning and Coordination Offic?r, Lizanne Gosselin (telephone §13-
954-3012), to follow up on this letter by calling your office to see whether a mutually
convenient time can be arranged for our discussions. I look forward to meeting you
soon.

Yours sincerely,

Dr. Elizabeth Dickson

Director Genera!l
Chermnicals and Bio-Industries Branch

Canadi
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Energy Frontiers International

Dr. Allan Bromley

Assistant to the President
Science and Technology

The White House
Washington, D.C.

Dear Dr. Bromley:

)77

J. PAUL PLEASANT, President

May 17, 1992

It has been suggested by W. Henson Moore, Deputy Chief of

Staff to the President that I communicate with your office

directly.

Professor Kazuo Furukawa, Institute of Research and

Development, Tokai University is one of Japan's leading
nuclear physicist. He has taken a public leadership
role advocating that Japan, and the world, avoid the

production of plutonium in the utilization of commercial

nuclear energy.

Professor Furukawa is the leading exponent of THORIMS-NES,

an Accelerator Molten-Salt Reactor concept utilizing

thorium. This concept will require a close cooperative
effort with the Oak Ridge National Laboratory.

11472 EHREN ST., LAKE VIEW TERRACE, CALIFORNIA 91342 818 / 890-4144




Professor Furukawa will visit the United States in June

and has expressed a strong desire to meet with you,

or staff, in Washington, D.C. on June 10 or 11.

Enclosed are copies of recent correspondence. The
correspondence reflects a developing international

interest in this nuclear energy project.

I believe it is most important to the long-term
interests of the United States that Japan avoid

an energy future based upon plutonium dependence. I
strongly urge that Mr. Furukawa be granted a personal

opportunity to discuss his vision of Japan's energy future.
Please advise if this meeting can be scheduled.

Sincerely,

i

[ —

y _/54/@aul Pleasant
President,

ENERGY FRONTIERS INTERNATIONAL
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~International Specialists’ Meeting on Potential of Small Nuclear Reactors
' for Future Clean and Safe Energy Sources
October 23-25,1991

Flexible Thorium Molten-Salt Nuclear Energy Synergetics
Kazuo Furukawa?@,Kohshi Mitachib, Yoshio Kato® & Alfred Lecoch,

8Institute of Research & Development, Tokai University, Hira-
tsuka, Kanagawa 259-12, Japan

bDeptartment of Engineering, Toyohashi University of Technolo-
gy, Toyohashi 400, Japan

CFuel Development Division, Japan Atomic Energy Research Insti-
tute, Tokai, Ibaraki 319-11, Japan

dEuropean Working Associ.for Molten-Salt Reactor Development
[EURIWA], 11 Av. Dr.Vaillant, 91940 Gometz le Chatel, France

Abstract

The new global fission industry for the next century should
solve perfectly and simultaneously the following all issues:
(A)resources and environmental problems, (B)safety, (C)nuclear-
proliferation and -terrorism, (D)breeding fuel-cycle, chemical
processing and radio-wastes including their incineration, and
(E)social acceptability and economy, including "North-South"
problems. One of the most promising flexible systems to solve
the above would be the Thorium Molten-Salt Nuclear Energy
Synergetics[THORIMS-NES] depended on the isolation of fissile-
producers and power-stations, allowing the smaller stations

1. INTRODUCTION - GLOBAL ENERGY STRATEGY IN NEXT CENTURY

The next 21st century will be a transient period from fossil
fuel age to ’ " nuclear energy, as the global and
especially local climate could not accommodate the excess heat
emission more than 0.1% of solar input to globe. [The heat-
emission type energy technologies will not be used as major
ones in the 22nd century. ]

If it might be accepted that the future global energy trend
would be shown by the rational prediction of Marchetti [1] as
shown in Figure 1, the total energy production by fission
industry will amount to about 900TWe -year in the period of 200
years between 1965 and 21685, as shown in Figure 2 in absolute
scale assuming the yearly growth rate of 2.3%. :

This is 450 times larger than the past nuclear energy pro-
duction of 2 TWe-year, and could not be replied not only by




latter reasons are as follows [2,3]:

[I] low breeding power to climb up the steep curve of Figure 2:
the real design requirement on the doubling-time of fissile
breeding should be 5~8 years,

[II] low flexibility in power-size: large sophisticated high-
performance breeders will be refused, and

[III] handling,K and transportation of a huge amount of Pu such
as 1~4 x 10% tons in LMFBR.

Now the strategy should be prepared rationally solving the
following issues all: (A)resource and environmental problems,
(B)safety, (C)nuclear-proliferation and -terrorism, (D)breeding
fuel-cycle, chemical processing and radio-wastes, and (E)public
and institutional acceptability and economy, including "North-
South” problems. This would require a technological revolution
or a new philosophy.
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Figure 1. Historical trend in energy substitution of the

world. [The amount of primary energy is plotted as fraction "F"
of the total energy market [1]. The dotted curve of
nuclear(fission) energy is added by authors.
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2. NEW NUCLEAR ENERGY STRATEGY -- THORIMS-NES --

Depending on the pioneer work of ORNL on the molten-fluoride
fuel concept [4], a new philosophy:THORIMS-NES[Thorium Molten-
Salt Nuclear Energy Synergetics] has been proposed by our group
in recent [2,3].

2.1. New philosophy

Originally ORNL had aimed to establish the MSBR [Molten-Salt
Breeder Reactor] in 1947 ~1976. However, MSBR has three diffi-
culties: (i)inherently large power-size, (ii)troublesome corc-
graphite exchange, and (iii)very hard development of continuous
chemical-process facility. These difficulties all could be
overcome by our THORIMS-NES, which depends on the following
three principles:

[I] Thorium utilization: refusing to use U resource and Pu,

[IT] Molten-salt fuel concepts: in practice, the "Flibe(LiF-
BeF,) base molten-fluoride" concept should be applied, which
has already established the sound technological basis by the
brilliant long effort of ORNL people, USA, throughout 1947~ 76.
It grounds on the successful operation of MSRE (Molten-Salt
Reactor Experiment) and on their intense R&D works on MSBR
(Molten-Salt Breeder Reactor) [4,5].

[III]Separation of fissile-producing facilities [MSB:Molten-
Salt Breeders] and power stations [MSR:Molten-Salt Reactors]:
now MSR is not a "breeder" such as MSBR.

This will be effective to establish the essential improve-
ments in the above five (A) (E) issues, as explained in below.

2.2. What is the THORIMS-NES ?

For example, the Small Molten-Salt Power Station (MSR) of
350 MWth (155 MWe) named FUJI-II [cf.Figure 3 & Table 1] has
the following performance [6,7,8,3]:

(a)fuel self-sustaining characteristics, which means practi-
cally the conversion ratio of 1.0[in situ]. The amount of
initial inventory and additional in transient stage is also
excellently small, which means the best partner of MSB. It
results a very few fuel transportation only.

(b)simple structure, easy operation and maintenance works
enhancing its safety and economy, because of (i)no opening of
reactor-vessel, (ii)no fuel assembly fabrication, (iii)no
fuel-processing in full 1life except the removal of Kr, Xe and
T, achieving the burn-up of 500%, (iv)nearly no control-rod due
to the very low excess reactivity, and (v) essentially no
Trans-U elements(TRU). This system is practically effective for
TRU-incineration and anti-terrorism.

Already, the following three types of MSBs were proposed:

(1) Accelerator Molten-Salt Breeder(AMSB): by the neutrons

generated from spallation reaction of Th nuclei in molten-

salt target/blanket with 1GeV protons [9,10],

(2) Impact Fusion Molten-Salt Breeder (IFMSB): applying new

ideas of axially symmetric mass-driver and shaped-projectile

accommodating DT-pellet[11], and




(3)Inertial-confined Fusion Hybrid Molten-Salt Breeder (IIMSB) :
adopting the first wall of molten-salt waterfall for the elimi-
nation of radiation damage [10]. Its development is much easier
than the pure fusion plant.

L MoLTEN-SALT I
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Figure 3. Vertical cross-sectional view of reactor-vessels
"FUJI-II" and "miniFUJI-II" in same scale-sized models.
(About 90 volume % in reactor vessels is occupied by graphite.)

These systems are designed promising the preparation of the
target salt 1in high 2 3UF4 content(0.5~0.7mol%), which can be
supplied directly to the fuel-salt tank of FUJI-series MSR

fueled in low 233UF4 content(0.2~0.3mol%). A schematic flow of

fuel-salt is shown in Figure 4.
They could be developed until 2010~ 2030 due to the recent
rapid development of related technologies. AMSB will be the
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Table 1. Maln parameters of several small Molten-Salt Reactors

standard power denatured-U pilot-plant experimental
station fueled reactor (ORNL)
(fuel self- (super- (operated
sustalning) (20%235y) compact) in 1965~69)
FUJI-II FUJI-V miniFUJI-II MSRE

heat capacity (MWth) 350. 250. 16.7 7.3
electric power (netMWe) 161. 100. 7. --
thermal efficlency(%) 46. 40. 42. --
reactor size (m)

(diameter x high) 5.5x 4.1 5.0x 3.9 1.8x 2.1 1.45x 2.2
high temp.containment 12. x 8. 11. x 8. 3.7x 3.2 5.8 x7.2)
fuel: ggnversion ratio 1.002 0.91? 0.58 -

U Inventory(kg) 370. 235y=340. 7 27. 32.

2327y (ton) 20.1 16.3 0.65
fuel salt: 233yF 4(mo}%) 0.22%  235yF,=0.25? 0.47 0.14

total volume (m*) 13.7 11.1 0.45 2.1

flow rate (m3/m1n) 33.2 33.0 1.59 4.5

temperature (C) 585—>725 565—655 560—=>700 632—>654
main piping(inn.dia.cm) 25. 25, 8. 15.
(#) TLIF - BeF, - ThF, - 233UF, = (72-x) - 16 - 12 - x [mol%]

233UF4 and/or 239PuF4
) ~- - - -[Breeding & Chemical Processing Center] ______ 5

Solid-fuel Compounaf] MsSB|l—[MsB—[MsB G i T i s

Production Plant AT 4-30 breeders):

Solid-fuel Assembly ' -3 %% "

Fablic. Plant fertile salt** { Lll‘-i :
4—-BeF2 ]
1 ‘T—‘———‘khem Process.Plant}{{Chem.Process.Plant]
[LWR| — \i/? 7 A (2 plants) |
———4{!ﬁ!———4 Dry ' ‘(F.P.) : :
Process. : |Radio-waste Plant ! (1 plant) |
_@—-’/" Plant . . !
4 | s s wx b w g
{7 o T heavily safequarded __
L--qL'_'r‘_,L supplying# dirty A A
fuel salt fuel | :
salt] | I
Solid Fuel Cycle System | b i
o, -_— n tota
bt l;;ll ma1l] flarge] | 1 1 ] 0.1- 1)
7 233 MSR MsR| | MsR] | ___, L___1
(*) 'LiF-BeF,-ThF,-%3°UF, (mini (FUJI] (FUJI) [ 4 T
FUJT ] I |
(*%)LiF-BeF,-ThF, I | !
(#) target salt* + additive 233UF4 N, > S DR

Simple Molten-Salt Fuel Cycle

Figure 4. Molten-salt breeding fuel-cycle in THORIMS-NES
composed of fissile-producers [MSB] and power stations [MSR].
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most practical and promising concept including the reactor-
chemical behaviors. However, IFMSB might become a "dark horse"
in some case[9,3].

3. Significant characteristics of THORIMS-NES

The significant improvements in the above (A) ~ (E) {issues
will be briefly explained in belows:

3.1. (A)Resource and environmental problems

At least, the nuclear industry has to contribute to the
triangle-shaped energy share of about 900TWe -year as shown 1in
Figure 1, suppressing the CO » SO, and NO, emissions.

The Th resource 1s already confirmed more than 4 Mton, and
never be monopolized. However, the full application of
THORIMS-NES in the world, the total consumption of thorium will
require only about 2~ 3 Mton Th(its about 20% will be fis-
sioned), in contrast with 4~ 5 Mton Th in MSBR or with 140~180
Mton U Iin LWR system. This might introduce great advantages 1n
the issues of resource, radiowaste and ecology.

3.2. (B) Safety

In the normal condition, FUJI(MSR) is easy 1in operation with
the following performances: (1)no need of fissile supply in
life, (11)self-controllable, (1ii)load-followable, and (iv)very
few maintenance work such as fission-gas and tritium removal,
and slight addition of Th in about once per week.

In the accidental cases of FUJI, the supposition of "SEVERE
ACCIDENTS" 1is very difficult. The full stop of fuel-salt flow
means only a graphite temperature 1ncrease of about 500 C not
requiring any control-rod function. A large leak of fuel-salt
by the fracture will not result any "core-meltdown" or '"re-
criticality"”, by the isolation of fuel and moderator [3].

Radioactivity is triple-confined by reactor-vessel, high-
temperature containment, and reactor-containment. Even in the
case of reactor destruction by military or terrorists' attack,
it will be safer than any other reactor systems depending not
only on the stationary removal of gaseous radio-activities from
fuel, but also an easy suffocation-extinguishment of graphite
fire without disturbance of fuel-salt [3,12]. [It will not be
easy in the Modular Gas-cooled Reactors. ]

3.3. (C) Nuclear-proliferation and -terrorism

The social safety and especlally anti-terrorism will become
more important issue in the next century. If U breeding system
would be deployed in the coupling of LWR & LMFBR following a
conventional policy, the world has to handle the Pu in the
amount of 11 and 28 Kton in the age of 2036 and 2050, respec-
tively [3], which would be fatal for globe [13,14]. _

In Th breeding system, essentially no TRU(Pu, Am, Cm) will
be generated, and THORIMS-NES 1s the most effective and practi-
cal system for their incineration [cf.(D)]. In THORIMS-NES, the
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232y concentration in 233U fuel will become more than 500ppm
[2] (30 times richer than that in MSBR), and fatal for tgggor—
1sts (robbers) due to the strong 2.6MeV gamma-ray from T1,
the daughter of 232y,

In the transient stage before maturing the THORIMS-NES,
FUJI-V fueled by denatured-U would be valuable(cf.sec.5).

3.4.(D)Breeding fuel-cycle, chemical processing and radiowastes

In the present nuclear technology, the once-through handling
of fuel will be most economical. However, in the future, the
complete fuel reprocessing 1s essential not only for establish-
ment of breeding fuel-cycle but also for public acceptance. The
Flibe-based molten fluoride fuel system will be the best system
for the above purposes, and now will be able to establish the
rational managements of "Radio-waste", which depend on the
principles of "minimization of reprocess-steps and mainte-
nance-works" and "full utilization of irradiated fuel materi-
als" [15], as follows:

( cf.sec.3.1].
(ii)high-level waste: TRU will be 3 order of magnitude 1less
than the amounts in U-Pu system, and essentially they are
staying in fuel-salt as a fissile or fertile species.
(iii)low level waste: maintenance and chemical processing works
in proper are very few, resulting a significant minimization of
low-level waste in the order of 1/100 comparing with the case
of present nuclear facilities.
(iv)graphite waste: fairly big amount of core and reflector
graphite waste will be produced. However, the plate-out
radio-activity on graphite will be removed for reuse by peeling
0.5mm in depth, diminishing the radio-waste [4]. The prelimi-
nary estimation on the total amount of final graphite waste is
about 8 10 Mton. [MSBR will produce 30 Mton graphite waste. ]
(v)structural materials [Hastelloy NJ]: induced radioactivity
from the maximum irradiated reactor-vessel alloy will be re-
duced to 0.3 rem/hr/ton in 1 year after reactor shut-down [16].
2 will mostly come from 0.871 & 0.703 MeV gamma of long life
Nb [half-life: 2.03x10% year]. However, it might be reused by
the vacuum-remelting with the low contaminated alloy.
(vi)incineration of long-life Fission-Products: F.P. of half-
lives longer than 30 years coming from own and other reactors
might be easily incinerated in THORIMS-NES [3,%?]:
(a) in the form of molten fluorides: 1291, 13 Cs and l518m by

MSR or MSB, and 90Sr. 932r, 1265 and 137cs by MSB;
(b)in the metallic form casing in graphite, for example:

°9N1, 63Ni, 94Nb and 99Tc by MSR or MSB, and 197pq by MmsB.

(vii)incineration of TRU: TRU are valuable fissile or fertile
isotopes, and should be effectively utilized as fissile fuels
but not reproducing TRU. For this purpose MSR will be the best
facility. In practice, a modification of FUJI-II f%?ed FUJI-
IV[12] has been proposed, in which about 1/3 of <433y is re-
placed by TRU of 100~200 Kg, and fertile ThF4 is decreased to
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8 mol% from 12 mol% resulting in the fissile shortage, which is
supported by the further addition of TRU in burning rate of
about 50 Kg/year. In this design it seems that any technologi-
cal difficulties do not exist due to the following reasons:
(a)TRU fluorides are stable trivalent and enough soluble in
fuel-salt, not requiring any special pure separations;
(b) Their incineration can continue more than 20 years among
reactor-life, not same as 1~ 2 years 1in solid-fuel reactors,
not producing any additive(induced) radioactivity, and not
requiring any additive R&D.

3.5.(E)Public and institutional acceptability and economy,
including "North-South" problems [3,12]

Excellient publlic acceptability will be expected from [alhigh
safety, [blrational radio-waste management, [clhigh resistance
to nuclear-proliferation and -terrorism, [d]very few 1load-
transportation of nuclear materials, [e]low thermal pollution,
and [f]lcharacters in proper suitable for utility facilities.

Institutional acceptability also will be enough due to the
following reasons: [i]flexible capacity choice including small-
er power stations, [1i]easy siting: accessibility to consumers,
[iii]easy operation and few maintenance work, [iv] possibility
of process-heat and district-heat supply.

These advantages will encourage its distribution to the
developing countries area. This will be enhanced by the excel-
lent economy due to the simple fuel-cycle system. The expected
low cost of R&D is also significant as explained in below.

4 .DEVELOPMENTAL PROGRAM

The basic technology of molten fluoride fueled reactors
including material-compatibility problems has been prepared by
the intense R&D study of ORNL in 1947 1976. After confirming
them, the first step might be the development of Small MSR.

In the development of small MSR, the following "simple and
rational nature” of MSR technology should be recognized [3,12]:

[A] no need of fuel irradiation test, due to no radiation-
damage,

[B] simple chemistry ---high theoretical predictability of
physico-chemical behaviors of fuel-salt, including structural-
materials compatibility [5,3],

[C] simplicity in configuration, operation and maintenance:
(i)no core-graphite exchange: no opening of the reactor-vessel;
(11)fuel self-sustainable, reactor self-controllable and load-
following characters --nearly no control-rod:; and (iii)no need
of sophisticated continuous chemical process facility,

[D] commercialization from the small reactors in the first
step for maturing the new MSR technology, which means (i) the
low capital cost in smaller ones, (ii)straight application of
excellent experience of "MSRE", successfully operated through-
out 4 years in ORNL, (iii)few additional R&D items, and (iv)not
competition with the proven large Solid-fueled Power Reactors.
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[E] wide applicability of Liquid-Na Reactor-Components devel-
opment results, with the three advantages of MSR technology on
the chemical inertness, low thermal shock and no oxidized vapor
condensation comparing with Liquid-Na technology.

These MSRs might keep an excellent performance as effective
partners of Fissile-producing MSBs in order to establish the
practical THORIMS-NES all over the world including the develop-
ing countries and isolated areas.

In parallel, MSBs, especially AMSB could be developed by the
rational step-wise increase of the proton-current among 20
years not expecting any big difficulties except a beam injec-
tion-port technology.

As a practical first step, a pilot-plant named miniFUJI-II
(16.7MWth, 7MWe) was proposed [7,3], which would be promising
as a similar-size one as MSRE except electric generation.
However, an alternative simpler 10 years' plan FUJI-V has been
proposed for replacing the 12~ 15 years' plan of miniFUJI-II &
FUJI-II [3].

o eepediall =
5. FUJI-V PROJECT FUELED BY DENATURED-URANIUM

THORIMS-NES is strongly protective for nuclear-proliferat%gn
and -terrorism as explained, and the supply of initial - U
fuel will be also feasible [2,3]. However, as an alternative
approach before maturing THORIMS-NES, the denatured-U fueled
MSR might be considered, refusing any weapon materials [13,17].

In FUJI-V (cf.sec.3.3) the initial and additive fissile

supply are 20% enriched-U (=20%235U + 80%238U), and has been
modified to simplified design and lower performance than FUJI-
ITI as shown in Table 1.

The significant characteristics of FUJI-V are as follows:
(a)much improved resistance for nuclear-proliferation and
-terrorism, (b)still essentially U reactor, because Pu is
only about 10% of fissile in final stage of 1life, (c)easier in
thermal design In reactor-core, and (d)higher econcmy in
plant-cost and power-cost.

6.CONCLUSIONS

In the next century, the further increase of fossil fuel
utilization would not be acceptable, and the new-proposal
THORIMS-NES depending on the "molten fluoride™ technology seems
to be most promising for global application in huge-scale,
considering all technological, social and ecological issues.
The effective investment to this new "Energy Industry" will
contribute to create a cultural healthy society solving
"North-South" problems, because in near future the biggest
problem in the world is the shortage of capital.

This would be one of the most practical replies to the
Lilienthal's appeal of "A NEW START" in Nuclear Energy by
encouraging "a revival of positive and affirmative fighting




spirit" of scientists and engineers [18].
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Mr. J.Paul Pleasant
President,
Energy Frontiers International,
11472 Ehren St.,
Lake View Terrace, California 91342

U.S.A.

9th March, 1992

Dear Mr. Pleasant,

Thank you very much for your letter of 2nd March, 1992 and
copies of letters indeed.

I am quite waiting the successes of these actions. Please
report me soon by Fax [ 463-58-1203]. I also want to know your Fax
number, please.

Could you imagine now Japanese are also quickly understanding
our opinion (good for all peoples) among top peoples or opinion
leaders.

waas ‘,\/Q

My next essay witt—be published tomof¥ew on the leading
NewsPaper: ASAHI (5 M copies ?) much discussing on Pu: "Let extingu-
ish the fire of Pu", they chosen this title. On 1st March, timely,
Mr.Torii, a Editorial Writer of Japan Economy NP[Nihonn KEIZAT]
presented quite clear essay: '"New Nuclear Energy Way", quite follow-
ing our way, he said, and really Ministry Foreign Aff. & Tokyo ELec.
Power Corp. are appreciating these proposal now.

Asahi also wrote a similar editorial on 22th Feb. titled "Re-
examine the Pu policy". Therefore I sent them the above second essay.

Tokyo E.P.Co invited me on the end of this January.

I am meeting with Mr.K.Tanigawa, Minister of Sci.Tech. Agency on
10th March. Socialist Party has invited me for a lecture to rebuild
their energy policy on 18th March.

Looking forward to seeing you near future,

Sincerely yours, -

/(C.j/"‘/c 7t e l/‘-"/*/(’cfzu
</ Kazuo FURUKKWXﬂI/;:Ek

P.S. Please tell me your Fax number and the air-port for seeing‘you.
(How to go there ?)
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Mr. J.Paul Pleasant
President,
Energy Frontiers International,
11472 Ehren St.,
Lake View Terrace, California 91342

U.S.A.

18th February, 1992

Dear Mr. Pleasant,

Thank you very much indeed for your letter[and beautiful
stamps] of 14th January(February ?), 1992.

Your statements all are quite agreeable and encouraging me. I
am sorry for my silence , but I did a lot for Th. Partially I shall
report you, as Th is on time:

0) Please tell me your Fax No.. Mine is 463-58-1203.

1) Th fuel cycle promotion by HTGR is natural for USA. However, the
age is shifting, and really a new era. Your country has the base of
MSR tech.. Comparing them, HTGR is an incomplete set, especially
concerning "fuel processing", really. I discussed severely on it
with Professor Schulten[Julich] 3 years ago, and off course, with
other severals including EdF chief engineer (cf. II-5 section of our
blue book prepared by the help of EdF.).

2) So long I am hoping for DOE to move on MSR development using
ORNL, with which I have a deep connection as you know. I prepared a
very easy approach than ORNL-MSBR, and can distribute all over the
world. I enclosed our newest report here. ORNL peoples are
supporting me.

I am very happy if you would couple with me . to prepare the
international coopo.system for th-MSR development. Would you please
explain our idea to Mr.Henson Moore[ what is his previous career
2], because the several groups in the world are more and more
supporting our proposal:

3) For example: )

Now Russian Inst.for Theo.& Expmtl Physics, Moscow [2500
persons, responsible for N.Weapon head incineration] is officially
coworking in our direction.

Turkish Atomic E.Authority President presented his hope to
study more on our system cooperatively (already progressing in
partial). Please understand it means that this tech. is very
attractive for developing countries, too. In recent, India,
Indonesia, Czecho., Israel, --- are hoping to know more.

Will you know a week ago Indonesia nearly gave up PWR after



long examination choosing coal.

Japan is now more understanding the difficulty of LWR

siting. Two days later (20th Feb.) the Japanese biggest conservative
Newspaper "YOMIURI" is publishing an invited energy essay of mine in
9 million copies.
4) I have to explain more in detail. Could we meet together near
future ? Where is your town ? Last year I missed to visit USA, but
this year have to go, at 1least visiting LLNL, EPRI, Los Angeles,
LANL ?, ORNL, Tennessee Univ.. Which period is suitable for meeting
you ?

Would you have a connection with the former President Carter,
who was a reactor fuel engineer and really promoted to use Th than
Pu strongly !( I am also not impossible to find it.) Senate of
Tennessee (who) should move to use ORNL more for not only USA but
also the world, don't you ?

I shall move more now. Please help me.

Looking forward to seeing you near future,
Sincerely yours,

#Kazuo FURUKA

P.S. I heard that Dr.Clark Gibb, the head of ETEC, Canoga Park, has
an interest on MSR. More than 20 years ago, I had a deep connection
with LMEC and Atomic International. I am writing him, too.
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

July 7, 1992

Dear Professor Furukawa:

I am sorry that I have taken so long in getting back to you but I had to return to California
for personal reasons for several weeks and have just recently returned to OSTP.

As you remember from your conversation with Dr. Bromley and myself we indicated that
the appropriate agency to continue your discussions of molten salt reactors would be the
U.S. Department of Energy (DOE). Below is the name and address of the appropriate
person at DOE to whom you should address future inquiries:

Dr. Sol Rosen

Director, International Nuclear Programs Division
U. S. Department of Energy

NE-45/GTN

Washington, D.C., 20585

It was a pleasure meeting you and I wish you the best of luck with your project.

Sincerely yours,

Lee S. Schroeder
Assistant Director

Prof. Kazuo Furukawa

Research Assoc. for Thorium Energy
Business Center

Four Seasons Hotel Chinzan-So, Tokyo
10-8 Sekiguchi 2-Chome, Bunkyo-Ku
Tokyo 112, JAPAN



EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

July 9, 1992

Dear Dr. Rosen:

As I metioned in our telephone conversation of July 8th, Dr. Bromley and I met with
Professor Kazuo Furukawa at the request of Deputy Chief of Staff Henson Moore and
Senator Craig on June 9, 1992. Professor Furukawa was interested in discussing his ideas
concerning the use of thorium (molten salt) as a uranium-plutonium fuel cycle replacement.
During this meeting we indicated that the appropriate U.S. agency for such discussions was
the Department of Energy and stated that we would provide him with a potential DOE
contact. Enclosed is my letter to him indicating your office as an appropriate point of
contact on the subject of molten salt reactors.

Please feel free to get in touch with me if there is any additional information that you might
like to have concerning Professor Furukawa’s visit to OSTP.

Sincerely,

Lee S. Schroeder
Assistant Director

Dr. Sol Rosen

Advanced Reactor Program Office
U.S. Department of Energy
NE-45/GTN

Washington D.C., 20585
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OFFICE OF GOVERNMENTAL AND PUBLIC AFFAIRS * 1529 EIGHTEENTH STREET NW, WASHINGTON, DC 20036 * 202/234-9570 * FAX 202/462-7877
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May 14, 1992

The Honorable D. Allan Bromley
Assistant to the President for
Science and Technology
Executive Office of the President
Washington, DC 20506

Dear Dr. Bromley:

| am writing to you to encourage efforts to provide funding for scientists in the Former
Soviet Union (FSU). The April 24 issue of Science sums up the situation rather well and points
to a "comprehensive European initiative" to provide support.

The leadership of the mathematical community is very much in favor of efforts in this
direction. Sidney Drell's remarks about Russian physics having its "own footprint, trademark,
signature” are entirely apropos for mathematics. Both mathematics and physics represent the
highlights of science in the FSU. Indeed the great worry is that "homogenization” will result in a
considerable loss to mathematics and physics research.

| know that many in the mathematical community stand ready to help organize efforts to
help out counterparts in the FSU. In particular, | might mention Bob MacPherson and Pierre de
Ligne as two with long term relationships to FSU mathematicians. We sincerely hope that you l
will call upon us, both to help gather funds or help disperse them should they become available.

Very tr ours |

Richard H. Herman, Chair
Joint Policy Board for Mathematics |

/arr

AMERICAN MATHEMATICAL SOCIETY ¢ MATHEMATICAL ASSOCIATION OF AMERICA « SOCIETY FOR INDUSTRIAL AND APPLIED MATHEMATICS
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The Under Secretary for
Oceans and Atmosphere
Washington, D.C. 20230
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Honorable D. Allan Bromley

Assistant to the President for
Science and Technology

Washington, D. C. 20506

Dear Allan,

I have heard indirectly that the United Kingdom (UK) science
minister, at the meeting you will attend in the UK on May 22,
will suggest that the "global ocean observing system" should be
supported and the Intergovernmental Oceanographic Commission
(IOC) of UNESCO should be charged with its implementation [in the
same way that the World Meteorological Organization (WMO) is
charged with implementation and coordination of the World Weather
Watch]. I understand that he will also suggest that the "big
member states" should contribute to an IOC Trust Fund to help
with this process.

The proposal has strong support from the U.S. science community.
I am the first vice chair of the IOC and the idea of a trust fund
to support programs such as this is something I have been pushing
within the IOC for the past year. I would prefer you not agree
on a sum of money [most of which will probably have to come from
my budget], but I would urge you to give strong support to both
the role of the IOC in the global ocean observing system and the
concept of a trust fund to help implement this proposal.

Sincerely,

b

John A. Knauss

f@z
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'g A UNITED STATES DEPARTMENT OF COMMERCE
< & The Under Secretary for
% o Oceans and Atmosphere

rares of Washington, D.C.20230 |- | .

MAY 1 4 1992

Dr. Alan Bromley

Office of Science and Technology Policy
01ld Executive Office Building

17th Street & Pennsylvania Avenue, N.W.
Washington, D.C. 20500

Dear Alan,

This is a "heads up" to inform you that your friend Guriy I.
Marchuk has accepted the National Oceanic and Atmospheric
Administration’s (NOAA) invitation to spend three months with us,
beginning September 10, 1992. I expect that he will be helpful
to us in developing and implementing more active scientific
cooperation with the Former Soviet Union. He also hopes to have
time for some long deferred individual research.

He will be accompanied by his wife and will reside in Boulder,
Colorado, where NOAA has five research laboratories. He will be
available for activity at other locations, and we will be glad to
share him with you if you want.

He is acquainted with President Bush, having been seated next to
him at Gorbachev’s state banquet during the President’s visit to
Moscow. If you wish to arrange an audience, feel free to do so.

I am also notifying Secretary Franklin, Frank Press, and Robert
White (see enclosures for more detail).

Dr. Marchuk will be hosted in Boulder by Joseph Fletcher,
who can answer any questions you may have. His phone number
is 303-497-6000.

Sincerely,

John A. Knauss

Enclosures

ATMO!
o
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UNITED BTATES DEPARTMENT OF COMMERCE
The Under 8acretary for
Oceans and Atmosphere
Washington, D.C. 20230

MAY 1 4 1907

Dr. Frank Press

President, National Academy of Sciences
2101 Constitution Avenue, N.W.
Washington, D.C. 20418

Dr. Robert M. White

President, National Academy of Engineering
2101 Constitution Avenue, N.W,

Washington, D.C. 20418

Dear Frank and Bob,

This is a "heads up" to inform you that Guriy I. Marchuk has
accepted the National Oceanic and Atmospheric Administration’s
(NOAA) invitation to spend three months with us, beginning
September 10, 1992. I expect that he will be helpful to us in
developing and implementing more active scientific cooperation
with the Former Soviet Union. BHe also hopes to have time for
some individual research. We will be glad to share him with
you if you wish., He will be accompanied by his wife and will
be hosted in Boulder by Joseph Fletcher, who will be glad

to answer any questions. His phone number is 303-497-6000.

Sincerely,

di-

John A. Knauss
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U.S. DEPARTMENT OF COMMERCE c
ABSTRACT OF SECRETARIAL CORRESPONDENCE :

T0:

] secretary [ ] Deputy Sacretary Control No: £ 74 47

Date:

MAY 14 1932

INFORMATION MEMORANDUM

From: John A. Knauss Q‘L ﬁ“"
Under Secretary &or ans and Atmosphere

Prepared by: Ned A. Ostenso/NOAA/AA/OAR/713-2458
Subject: Extended Visit of Academician Guriy I. Marchuk

Academician Marchuk, who has been the top science official in the
USSR for more than a decade, has accepted the National Oceanic
and Atmospheric Administration’s (NOAA) invitation to spend a
three month sabbatical with us, beginning September 10, 1992. He
will be accompanjed by his wife.

From 1986 to 1992 he was President of the Academy of Sciences of
the USSR under which there are about 300 research institutes.
Before that, he was for eight years Chairman of the State
Committee for Science and Technology (roughly analogous to Alan
Bromley). Now that the Former Soviet Union (FSU) has broken up
into 15 Republics, each Republic has its own Academy of Sciences.
There has been formed a "Council of Presidents™ and Marchuk is
the Chairman. We expect that this talented and vigorous man will
continue to be a prominent figure in PSU science.

He is a mathematician by training with strong interests in
mathematical modeling of oceans and atmosphere and a long history
of cooperation with US scientists. He will reside in Boulder,
Colorado, where NOAA has five research laboratories, but will
also work with other NOAA elements. We expect that Marchuk will

be especially useful in developing and implementing scientific
cooperation with the Fsu.

In Moscow, the Marchuk family shares a four-plex residence with
Gorbachev, Ligahev and Yazov (now in confinement). During
President Bush’s visit to Moscow, Marchuk was seated next to him
at Gorbachev’s state banquet and they had extensive discussion.
Attached is a copy of the notification to Dr. Alan Bromley of
this visit in case he wishes to include an audience with the
President during Marchuk’s time with us. Also attached are
copies of notifications sent to Frank Press and Robert White.

Attachmentc&:g‘)v/;c, /\// _m_jysﬁygfﬁﬂj",@@;\f&h&
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THE WHITE HOUSE

WASHINGTON

June 2, 1992

Dear John:

Thank you so much for your letter informing me of Guriy Marchuk’s upcoming
sabbatical with the National Oceanic and Atmospheric Administration (NOAA). I have
fond recollections of visiting him in May 1991 in Moscow on the occasion of the meeting
of the Joint Commission for our Agreement on Cooperation in the Field of Basic
Scientific Research. In fact, during that meeting Guriy and I signed a Memorandum of
Understanding between the National Institute of Standards and Technology and the then
Soviet Academy of Sciences. We used his offices in the Academy Presidium as an
elegant venue for the signing. Following this festive gathering, he led us on a personal
tour of the Academy’s new quarters. I understand the Academy now does not plan to
occupy that building but rather will rent out space to Western businesses. It really is a
luxurious building with a commanding view of Moscow.

I would like to thank NOAA for extending the opportunity to Guriy to take a sabbatical
in the United States. With the changes in the Academy, and in his personal life, I am
sure this will be an especially valuable rest. I trust some of his strange ideas will benefit
from interaction with NOAA scientists. When Guriy travels to Washington, I would be
delighted to meet with him. This would offer an opportunity to thank him for the
wonderful way my delegation and I were treated in Moscow. I will have my staff
contact Joseph Fletcher in Boulder, as you suggest.

Thank you again for thinking of me.

Sincerely yours,

Q/M YR
. Allan Bromley

The Assistant to the President
for
Science and Technology

The Honorable John A. Knauss

Under Secretary for Oceans & Atmosphere
United States Department of Commerce
Washington, DC 20230
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