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O'CONNOR & HANNAN

ATTORNEYS AT LAW

SUITE 800
1919 PENNSYLVANIA AVENUE N.W.
WASHINGTON, D.C. 20006-3483
(202) 887-1400
TELEX 89-7420
JAMES W. SYMINGTON FAX (202) 466-2198

July 30, 1992

Dr. D. Allan Bromley
Assistant to the President
for Science & Technology
OEOB Room 358
17th and Pennsylvania Avenue, N.W.
Washington, D.C. 20500

Dear Allan:

MINNEAPOLIS OFFICE

3800 IDS CENTER

BO SOUTH EIGHTH STREET
MINNEAPOLIS, MN 55402-2254
16121 341-3800

FAX (612 343-1256

MADRID OFFICE

LA RINCONADA, 6, 3°

28023 MADRID, SPAIN

(011 341 575-0944 & 357-225!
FAX (Ol 341 577-0759

Here is the packet I promised. Notice Bob Abernathy's

letter re U.S. interest.

I'11 call on return from the Grove.

Best,

b 4

James W. Symington
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Columbus 500 Space Sail Cup
Steering Committee Members

General James Abrahamson, Chairman
Dr. Klaus Heiss

Hon. James W. Symington
Dr. Freeman Dyson

Mr. H. Guyford Stever
Mr. Julian Scheer

Mr. Frank Borman

Mr. Neil Armstrong

Mr. Michael Collins

Dr. Robert L. Forward
Dr. Ivan Bekey

Senator John Glenn

Mr. Roald Sagdeev




O CONNOR & HANNAN

ATTORNEYS AT LAW

SUITE 800
1919 PENNSYLVANIA AVENUE N.W.
WASHINGTON, D.C. 20006-3483
(202) 887-1400 VELAZQUEZ, 21-4*
26001 MAGRID, S
TELEX 89-7420 SEltx 23543
FAXOIll 34 1 431 8576
FAX (202) 466-2I198

MINNEAPOLIS OFFICE

3800 10S CENTER

B0 SOUTH EIGHTH STREET
MINNEAPOLIS, MN 55402-2254
16121 341-3800

FAX (612) 3431256

MADRID OFFICE

JAMES W. SYMINGTON

February 6, 1992

Mr. Ted Turner

Turner Broadcasting System, Inc.
One CNN Center
Box 105366
Atlanta, Georgia 30348
Dear Ted:

You may recall our meeting when you briefed Washington on
your World plan. I was a guest of Evelyn McConnell. Later I
wrote to interest you in a solar sail commemoration of Columbus
next October.

My purpose in writing you now is to let you know that a
group of Russian space scientists, including the head of their
Energia project, plans to launch such a sail from the MIR space

station next October.

The MIR at some 300 miles is too low for a

deployed sail to escape earth's residual gravity, but the

technology of deployment and
demonstrated.
reference as it will be five
as it orbits for a few weeks
They have given the Columbus
exclusive rights to contract
media coverage.

sail characteristics will be vividly

They call it now NovySvyet (new light), an apt

to ten times brighter than the moon
before falling back or retrieval.

Space Foundation, which I co-chair,
for U.S. participation and special

Your good secretary suggested I speak with Mr. Ed Turner

about this, and have a cal

1 into him, but wanted to alert you

as well - especially in view of your long-standing interest in
U.S.-Soviet (now Russian) cooperation in peaceful science and

technology. It should be qu

ite a spectacle with lots of

educational aspects for the young people of the world.

King) regards, B
——
" 75;2/‘7jf/ o
James W. Symington

Iauan] pal
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May 29, 1990

The Honorable C. Boyden Gray
Counsellor to the President
The White House

Washington, D.C. 20500

Dear Boyden,

Here are the operative materials regarding the Columbus 500
Space Sail project which hopes to launch near October, 1992 at
least three such sails. (Nina, Pinta and Santa Maria).

After reaching high earth orbit they would be deployed and
propelled by sunlight alone and guided by radio signal from earth
stations. Note NASA applauds the venture having nearly
commissioned a sail rendezvous with Halley's comet. (See also
The Vice President's reaction as chairman of the President's
Space Council).

A great boost to our hopes has been the very serious Soviet
interest. Just a fortnight ago, our project Chairman, Dr. Klaus
Heiss, a long time NASA consultant, signed a memorandum of
understanding with Mr. Mikheev, the Director of Energia producer
or the large Proton rocket. This agreement, if consistent with
the space policies of both countries, would provide for the
launching on one Proton of four sails, one Soviet, and three
which would be chosen by the Space Sail Cup with the guidance of
the American Institute of Aeronautics and Astronautics
(A.I.A.A.).

uapkod

Lean




Mr. C. Boyden Gray
May 29, 1990
Page 2

While there may be questions of a technical variety, a
kindly mention by the President of the possibility of such a
joint venture as in keeping with the larger purposes of space
cooperation would be of incalculable value in stimulating private
sector interest and investment. NoO federal funds involved!

Dr. Mikheev said that he would see to it that Mr. Gorbachev
would be familiar with the background material and would respond
cordially and affirmatively to any such mention. I thought
perhaps in a possible listing of promising areas of mutual
enterprise the President might include "solar sail cooperation”.

Also, Boyden, these sails while experimental, are not just
gimmicks or toys. They present a technology which may well
become central to interplanetary cargo transportation in the 21st
‘century. It could well be that when the first man reaches Mars
he will draw fresh provisions from an orbiting sailcraft which
was sent on ahead.

Further affiant saith not, except great thanks for your
interest,

With best,

.

James W. Symington
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The Honorable Anthony M. Frank
Postmaster General

475 L'Enfant Plaza, S.W.
Washington, D. C. 20260-0010

Dear Mr. Postmaster General:

It is my undestanding that plans are afoot for a worldwide space
sail contest in connection with the Columbus Quincentenary in
1992. Dr. Klaus Heiss and former Congressman Jim Symington, co-
chairmen of the Columbus 500 Space Sail Cup project, have told me
of their discussions with you concerning the possible recognition
of the enterprise in programs the Postal Department would like to
highlight as part of its own Columbus observances.

The purpose of this note is to encourage any such development, and
to express the hope that your Department, perhaps in concert with
private sector interests, might highlight the educational and sci-
entific aspects of this venture in celestial navigation. It is
certainly in keeping with the spirit of 1992 which marks not only
Columbus' voyage itself, but the International Space Year. And I
cannot think of anything better calculated not only to capture the
imagination of Americans young and old, but to set their sights on
the future.

With every good wish. ‘

Sincerely,

RAR:Kgm
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THE POSTMASTER GENERAL
washington. D C 20260-0010

October 25, 1989

Dear Mr. Vice President:

It was good visiting with you at the Redskins game. A
subject which I had intended to mention and one which is
of considerable interest to us, is that of the Columbus
500 Space Sail Cup, a project under the aegis of the
Quincentenary Commission which will commemorate Columbus
by the launching of solar sails into space in October,
1992. As I understand it, the project Chairman, Dr. Klaus
Heiss, a long-time NASA consultant, and former Congressman
Jim Symington, who chaired the Space Applications
Subcommittee in the 1970°'s, have twice visited with Mark
Albrecht on the subject, and were accompanied on their
second visit by Gordon Morison, Assistant Postmaster
General, Philatelic and Retail Services Department.

Wwhat is contemplated is the placing of three such sails
into "sun-synchronous” orbit so they will be visible as
three lights in the sky worldwide for a few months as,
propelled by the sun's energy alone, they slowly spiral
out of earth's gravitation and head for the moon and Mars.
Competitive sails may be expected to be designed and
launched by the Soviets, Japan, France, and possibly other
nations cr private consortia. This vivid way of
projecting the example of Columbus and the spirit of
discovery into the next dimension seems to us a most apt
subject for philatelic recognition. The contest should
stimulate young minds across the nation, indeed the world,
to think ahead to the exploratory challenges of the 21st
century.



Apparently some leading space scientists believe such
sails could provide the motive power for future inter-
planetary traffic, so the contest has great scientific
and educational value according to the enclosed letter
from NASA Frank Borman, Mike Collins, Guy Stever and
others, including Space Sail scientists Freeman Dyson and
Bob Forward, are members of the project's Advisory
Committee, which General Jim Abrahamson has chaired. I
believe the co-chairman's contacts with Mark Albrecht were
made in the hope that you as Space Council Chairman might
wish to take note of the project and give it your
encouragement.

The purpose of this letter is to let you know that we
would welcome any such expression of interest as well. It
is one thing to re-enact the visit of the three caravels
from Spain, and we shall give due recognition to that
endeavor, but there is something particularly appealing in
this innovative voyage into the future.

We would be glad to discuss our ideas on this matter with
greater specificity at your convenience.

Sincerely,

—

Anthony MY Frank

The Vice President
Executive Office Building
Washington, D.C. 20501-0010

bcc: Mr. Symington w/o enclosure
Mr. Morison
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JUBILEE
November 27, 1992 COMMISSION

Mr. Nikolay N. Sevastianov
General Director

Space Regatta Consortium
Moscow, Russia

Dear Mr. Sevastianov:

Oon behalf of the Columbus Quincentenary commission, I wish to
congratulate you and your colleagues of the Space Regatta
Consortium for your grand initiative in the design, preparation
and construction of a solar powered space sail to be launched in
October, 1992. The Commission was advised three years ago by Dr.
Klaus Heiss, Chairman of the Columbus 500 Space Sail Foundation,
of plans to elicit worldwide competition in this imaginative manner
of celebrating and projecting the spirit of navigation and
discovery into the next dimension, space and the universe. The
Commission received this report with enthusiasm, and encouraged the

Foundation to proceed with such plans.

The purpose of this letter is to assure you that the Commission
continues to give its wholehearted encouragement to the Space Sail
project in general and in particular, welcomes the considerable
progress made under your direction and that of your distinguished
colleague, Vladimir S. Syromiatnikov.

The attached memorandum signed by you both représents our
understanding of the events contemplated to occur on or about
October 12, 1992. We note with satisfaction that the American
coordinating entity will continue to be the Columbus 500 Space Sail
Foundation. There could be no more appropriate way of marking the
500th anniversary of Columbus' voyage than by the launch and
deployment of a sun-powered sail in space. If the first such sail
were to fly under the banner of Russia's Space Regatta Consortium,
it would be an historic milestone in mankind's eternal quest for
new knowledge and understanding.

Again, on behalf of the members of the Columbus Quincentenary
commission, I convey to you heartiest congratulations and very best
wishes for success.

Y :
SN
Frank J. Donatelli
Chairman

1801 F STREET NORTHWEST, WASHINGTON D.C. 200006
202-632-1992




THE VICE PRESIDENT

WASHINGTON

January 5, 1990

Dear Jim:

Thank you for bringing to my attention the "Columbus 500 Space
Solar Sail Cup" contest sponsored by the Columbus Quincentenary
Jubilee Commission. It, indeed, seems like an innovative and
exciting prcject that will stimulate our youth, demonstrate new
technologies for space exploration, and illustrate the power of
private enterprise.

You have my wholehearted support. I wish you and the Commission
all success in this endeavor, and look forward to seeing those
lights sailing through the night sky toward new worlds.

Sine

an Quayle

The Honorable James W. Symington

O’ Connor and Hannan

1919 Pennsylvania Avenue, N.W. -
Suite 800

Washington, D.C. 20006-3483
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Honorable James W. Symington

Counsel, Columbus Quincentenary Commission
O'Connor and Hannan

Suite 800

1919 Pennsylvania Avenue, NW

Washington, DC 20006-3483

v
Dear Mr. ington:

In response to your letter of March 22, 1989, we have reviewed
the Solar Sailing Cup concept and agree that it is a clever idea, very
likely to capture the public imagination, excite the young, and
encourage technical education.

We understand that the Columbus Quincentenary Commission has
adopted the Cup as an official U.S. program, and we are pleased to lend
our wholehearted endorsement of this demonstration of innovative
space .-chnology. We believe that there are no technical "show
stoppers” for construction and deployment of a low-performance sail
of the small size contemplated, though the attainment of controlled
flight for the very long flight times, which will be required to reach
the Mccn or Mars, requires 2 reliakbility which may not be achievabie in
a low-budget student program. Thus, the criteria for winning the
competition should be carefully set.

Additionally, we recommend against impacting any sail spacecraft
on Mars since the requirements to sterilize the spacecraft to avoid
contamination of the planet may place prohibitively expensive demands
on the competitors. Controlled passage at some distance (such as
10,000 Km) from Mars might be as effective and more attainable.

k.



It is our understanding that the Solar Sail Cup is to be a private
sector program, and agree that this is most appropriate. To NASA this
means that the Commission, its AIAA agent, its contractors, and its
sponsors will provide the funding and will be responsible for all phases
of the activity, including planning, design, construction, program
management, software and guidance algorithms, spacecraft control,
launch, insurance, mission management, operations, data reduction, and
public relations.

NASA would be pleased to support this program by providing
technical advice to the U.S. team, and by providing tracking, telemetry,
and command services for the U.S. entry on a basis of non-interference
with ongoing NASA commitments.

| am designating Mr. Ivan Bekey of our Office of Exploration as the
NASA point of contact for all future interactions on this program. He
may be reached at (202) 453-8928.

Sincerely,

\
A(fzﬁ o<

Dale D. Myers
Acting Administrator

cc:
Z/Dr. Martin
Z/Mr. Bekey




AGREEMENT BETWEEN

THE SPACE REGATTA CONSORTIUM OF MOSCOW

AND

THE COLUMBUS 500 SPACE SAIL FOUNDATION OF WASHINGTON, D.C.




AGREEMENT

Hereinbelow are the provisions of an Agreement signed this day between
the Space Regatta Consortium of Moscow, hereinafter referred to as "the
Consortium”, and the Columbus 500 Space Sail Foundation of Washington,
D.C., hereinafter referred to as "the Foundation".

The Consortium and the Foundation hereby mutually undertake and
agree to cooperate in furtherance of the Consortium's plan to prepare and
launch a sun-powered sail in space in the year 1992, in response to the initiative
of the Foundation to promote world-wide competition in the design,
construction and launch of the first such sail in space. The terms and conditions
of such cooperation are as follows:

1. The Foundation, with the knowledge and support of the U.S.
Columbus Quincentenary Commission will provide to the maximum extent
feasible U.S. participation in such aspects of the project as the Consortium may
allow. Such U.S. participation would include, but not necessarily be confined
to: all commercial investments in the project; media coverage of the project,
(including radio and television rights); film rights; advertising to be carried on
the sail, or otherwise produced in connection with the project; purchase of
services made possible by the project such as the nighttime illumination of a
community by the project's "Novy Svyet"; and the U.S. production and sale of
items referencing the project and carrying its identifying logo.

2. In consideration of the Foundation's aforesaid undertaking the
Consortium grants the Foundation an exclusive agency to seek out and screen
all applications from U.S. sources to participate in any of the aforesaid ways,
on behalf and under the direction of the Consortium. For its efforts in this
agency capacity the Foundation will be entitled to and will receive ten percent
of all sums due and payable to the Consortium from any such participating
U.S. source.



" yios :;mmc

3. In the event of any dispute between the parties as to the interpretation
or implementation of this Agreement, said dispute will be resolved by
arbitration under the rules and regulations of the American Arbitration
Association. Any such arbitration will be governed by the applicable laws of the
District of Columbia, and shall take place in the District of Columbia. All
parties shall consent to the jurisdiction of the courts of the District of
Columbia, and the decision or decisions of any such arbitration shall be final
and enforceable in any court of competent jurisdiction.

4. The terms of this Agreement shall be two years commencing on this
date, and subject to renewal for an additional period or periods at the
convenience of both parties.
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Race to Mars?
EI/)Jaceships may sail to the red
planeton solar breezes

For I dipt into the future, far as
human eye could see . . .
Saw the heavens fill with
commerce, argosies of magic
sails . . .

— Alfred, Lord Tennyson

ennyson’s 19th century vision, de-
scribed in his poem Locksley Hall,

T

could become 20th century reality if an
international group of space buffs has its
way. In the U.S. and Canada, in Europe and
Asia, teams of scientists and designers are
busily completing plans for innovative craft
that will travel through space propelled

Outward bound: artist's version of a solar vessel

Space

film of aluminum. Positioned by radio sig-
nals from the ground, the sails will catch
the gentle push of sunlight.

Gentle, indeed. Scientists estimate that
photons of sunlight falling on an arca the
size of a football field exert a pressurc
equal to the weight of a marble. Yet in the
vacuum of space this tiny force is sufficient
to accelerate the sailship.

«1t will be very slow,” admits Emerson
LaBombard, project director for the space
sailer being developed bya U.S. team at the
World Space Foundation in Pasadena,
Calif. “In the first hour, we may zoom ahead
and pick up a yard. In one day maybe 100
yards.” But the acceleration would contin-
ue, ultimately resulting in speeds far in ex-
cess of 100,000 m.p.h.—and without ex-
pending a drop of rocket fuel.

Increasing their velocity in Earth orbit,
the spacecraft would spiral out from the
planet, eventually swinging by the moon
for a gravity assist that would hurl them
into a trajectory toward
Mars. Depending on their
route and design, they
could take as little as 500
days or more than 800 to
reach the red planet.

The concept of a space
sailing race first surfaced in
Arthur C. Clarke’s 1963
story The Wind from the
Sun, about a seven-craft re-
gatta to the moon. And in
the mid-1970s, scientists at
the Jet Propulsion Labora-
tory in Pasadena actually
designed a sophisticated
sailship to rendezvous with
Halley’s comet. but a NASA

NOILYONNO4 3DVdS QTHOM

solely by sunlight reflecting off their giant
sails. At a meeting this fall of the Interna-
tional Astronautical Federation in Dres-
den, Germany, at least three of the ships
will be picked to compete in a fantastic voy-
age: an unmanned sailing race to Mars.

It may smack of science fiction, but the
planncrs are deadly serious. The race is be-
ing sponsored by the Christopher Columbus
Quincentennial Jubilee Commission, which
hopes to get the ships launched around
Oct. 12, 1992, the 500th anniversary of the
discovery of America. Among the spzlcccr:\ﬁ
designers are former N,‘\%A\:md aerospace
experts. And included on the committee that
\\‘nll choose the winning designs are Lieut.
| General J;mp‘\ Abrahamson, former head
of the Star Wars program. and former astro-

n.mll\ Frank Borman and John Glenn
tall :

pcution

goes according to plan, the com-
winners, each weighing 300 ke
(1100 165.) or less. will be l;llx;lchcd l\>\A
r<"\ ket into Earth orbic T here, hieh ;\hm'é
the atmosphere. each will unfurl a giant

iy
obwispy pliastic coated with a

Vsl consistine

Timed to celebrate the anniversary of a historic voyage.

|
1
\

i Stephea Sawicki/Boston

budget squeeze killed the
project.

Lack of financing may also be fatal to
the Mars race. The Jubilee Commission
has placed the burden of fund raising on
the individual teams, which must spend
anywhere from $3 million to $15 million to
complete each entry. Boosting the sailships
into orbit is another worry; rocket launches
are prohibitively expensive for most teams,
which are desperately secking help. Robert
Staehle, head of the World Space Founda-
tion, flew to Paris last month for a work-
shop with teams from Europe and Asia.
The goal: a proposal to the European
Space Agency for pigavbacking the sail-
ships on a 1992 Ariane rocket flight

Even if the Mars race fails to come off,
Stachle says, his group plans to fly a test
sail in space. “operating on d shoestring, i
necessary,” to prove the concept of space
satling. Eventually. he s convinced, great
sailships will ply the trade routes between
Earth. the moon and Mars and even fly 10

the stars. - By Leon Jaroff.

\
'\

Reported by Edwin M. Reingold/Los Angeles and |
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The Origin of Solar Sailing

In a previous issue, a recent history of solar sailing was
presented and a more thorough background was
promised. In this issue the discovery of solar sailing will
be outlined, as accurately as possible in view of some
ambiguities resulting from the recent publication of the
personal notes of Konstantin Edvardovich Tsiolkovskiy
and Fridrikh Arturovich Tsander. It is almost certain that
one of these two men was the inventor of the solar sailing
concept. But new ideas do not come from nothing; they
come from the synthesis of many inputs acquired pre-
viously by the inventor. Thus, to put the discovery in
perspective, we should examine the period from about
1860 to 1920 in order to understand the inputs available.

During the period 1864 to 1873, James Clerk Maxwell
published his theory of electromagnetism. This magnifi-
cent work synthesized the previous results of Faraday,
Oersted, Ampere, and many others into a unified
theoretical structure that yielded some new and exciting
predictions. One of these was that the speed of electro-
magnetic radiation (of which, Maxwell predicted, lightis
an example) is a finite constant—about 300,000 km/sec.
Another was that electromagnetic radiation should exert
a pressure when it is absorbed by or reflected from
matter. If light were really electromagnetic waves, it
should produce a pressure. Here was a major new test-
able prediction of the theory.

The search for quantitative evidence of light pressure
has a long history of its own. Kepler, in 1619, had pre-
dicted that comet tails were finely divided material being
pushed by light pressure. Many investigators had sought
a clear demonstration of such pressure but to no avail
because the interaction of the surrounding gas molecules

made the experiments subject to all kinds of ambiguities..

There is not space here to describe the interesting
search for experimental proof of radiation pressure.
Suffice it to say that it was finally achieved in 1900 by
Lebedev and, independently in 1901, by Nichols and
Hull. An interesting historical background is to be found
in a second paper by Nichols and Hull in the Physical
Review, Vol. XVII, July 1903.

Thus it was fairly common knowledge among scientists
after 1900 that light exerted the pressure given by Max-
well's theory. It is reasonable that both Tsander and
Tsiolkovskiy knew of this phenomenon and may also
have been aware of two other important developments
prior to their almost simultaneous articulation of the
concept of a light pressure propulsion system. One such
development was the suggestion by Svante August
Arrhenius in 1908 that life might have been spread
throughout the galaxy by spores dispersed by light
pressure. If Tsiolkovskiy knew of this suggestion, it
would certainly have piqued his interest because of his
lifelong fascination with the idea of the expansion of
mankind into the cosmos.

Reprints available.
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The second development that may have influenced .
Tsander and Tsiolkovskiy was the publication in 1924 of
Professor Eddington’'s work on the internal constitution
of the stars. Eddington’s celebrated mass-luminosity
relationship gave good theoretical evidence that light
pressure dominates the gravitational field in the interior
of stars. It showed that light pressure was not just a
curiosity but a major factor in the internal structure of
stellar mechanisms.

In whatever way the two Russian engineers were
influenced by the progress in electromagnetic physics,
they both articulated the concept of large mirrors driven
by light pressure in the year 1924. Three years earlier,
however, Tsiolkovskiy had noted that the pressure of
light rays could be used to attain cosmic velocities but it
is not clear whether he was referring to a photon rocket
or a light sail driven by light sources on Earth or in space.
This statement is reported by V. Sokolsky in reference to
Tsiolkovskiy's unpublished notes dated September 21,
1921. Sokolsky's paper was published in the Smithsonian
Annals of Flight, No. 10, paper 24, pp. 269-276.

In 1924 Tsander suggested the use of large mirrors as a
propulsion system. He pointed out that large mirrors in
orbit could collect and redirect sunlight to a spaceship
also equipped with a large mirror. The spacecraft could
thereby attain very large speed changes without the use
of fuel. Unfortunately, the date on Tsander's notes could
not be deciphered except for the year. This information
can be found in NASA Translation TTF-541 dated May
1969 entitled From A Scientific Heritage. The notes
were compiled by Tsander's daughter and published
with a foreword by Professor A. Gvasnikov. It is
interesting to note that Tsander did not explicitly mention
the use of direct sunlight pressure in his 1924 notes. The
editors of the publication cited above were of the opinion
that the notes were written in the late summer of 1924.

In an article entitled The Spaceship written sometime in
1924, Tsiolkovskiy made the explicit statement that:
‘““__.the pressure of sunlight. . .may even today be
applied in the ether to vehicles that have already
conquered the gravitation of the Earth and only require
further propulsion in outer space.’" (See K. E. Tsiol-
kovskiy—Selected Works, MIR Publishers Moscow
1968, compiled by V. Sokolsky.) This statement, as far as
| know, is the first explicit description of a solar sail as it
is currently envisioned.

It is unfortunate that the references are so ambiguous as
to the exact dates of the publications and notes. We
should reserve judgment on the priority until more
information can be obtained or is shown not to be avail-
able. The author would be most grateful to anyone who
can provide more comprehensive information on these
important historical events.

Chauncey Uphoft
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MEMORANDUM
FROM: DR.KLAUS P. HEISS
TO: SAM KELLER, ASSOCIATE DEPUTY ADMINISTRATOR
NASA
SUBJECT: SPACE SAIL 1992 MISSION

MIR COMMERCIALIZATION - NASA

March §, 1992

I. ENERGIA/REGATTA SPACE SAIL MISSION: FALL 1992 FROM MIR
STATION

The Russians will deploy in Space the first Space Sail this Fall, 1992. The Sail is
named "Novey Svet", which means "New Light™ and also "New World" (see
Attachment 1). The Russian Space Sail Mission is a direct result of the Columbus
500 Space Sail Cup competition (see Attachment 2). The mission will yield valuable
data also for US Space Sail designs and technology development(s). An
extraordinary variety of Space Sail designs has been submitted to the Columbus
Space Sail Cup Foundation, with the most prospective and advanced designs
clgarly from America. As the technology is proven and demonstrated, extraordinary
new Space exploration missions will be ena%led throughout the Solar system.

The Sail is being build at the NPO Energia Center by the Space Sail Regatta
Consortium under V. Syromiatnikov, a veteran of the Apollo Soyuz mission and was
selected among four Russian teams from the US Quincentennary competition on
the Columbus 500 Space Sail Cup (see Attachment 3).

The mission will make use of the Proton resupply vehicle for the MIR Space Station
and the event will be viewed and televised from both, the MIR Station as well as the
resupply vehicle.

| The Space Sail has a dimension of about 100 ft circular, the deployment sequence
will take from 30 minuies to one hour, if necessary assisted by cosmonauts. The sail
will then stay in Low Earth Orbit (the MIR orbit) and its orbit will decay within
one week.
During its stay in orbit, the Space Sail will have a luminosity of 6 to 7 times that of
the full Moon and will ke the%rightest object ever seen in the night sky (about 50
km Earth diameter of reflectance area). It will be visible between 51 degrees North
ﬁnd South - the MIR orbit for about one week to ten days in the early evening

ours.
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NPO Energia will use/has acquired a multipoint VideoTelecommunication system
("DICE" - Direct Inter-Establishment Communications Experiment) developed for
ESA by JOANNEUM (Austria) ca able of linking Mission Control (Moscow
Region) to MIR Station and DICE centers in Europe and, prospectively
Washington DC, where the Overseas Enterprise Conference Foundation (OECON)
hopes to have an operational DICE system in place at either George Washxgg(on
University or at the Uniformed Services University of the Health Services (USUHS).
The DICE system was successfuily tested on the Austrian MIR mission in October
1991, and will again be used in the German MIR mission this Spring, 1992

I1. OPPORTUNITY FOR US - RUSSIAN CO-OPERATION: A
"QUINCENTENNARY" OCTOBER 1992 MISSION.

During discussions in mid January with US Columbus Sail Cup representatives,
the Consortium managers at NPO Energia in Moscow raised the (fossibility of
deploying the Sail precisely on October 12, 1992 - the Columbus day - and -

g US astronaut participation on that MIR resupply ﬂiﬁht. Currently the

suggeste ) J
hoc" suggestion,

resupply flight is scheduled for November 1992. This was an "a
whicﬂ however is full of possibi]ities.

Whereas the Russian motivation maKlIalso have been driven by the prospect of hard
currency revenues (typically US$10 illion per astronaut mission), the opportunity
exists to constructively engage NPO Energiainas mbolic mission of co-operation
(Mid October 1992) which could at the same time ead to a constructive Joint Space
Exvloration strategy (MIR Station, US Space Station, Lunar Base) wherein
valuable Russian assets are incorporated into a US strategy of Space Exploration,
rather than let these considerable assets "float freely” and uncontrolled.

Whereas a broadening of the Space Sail Mission to include US astronaut

articipation is maybe too ambitious, a simple co-operative agreement on the 1992
gpace ail demonstration Mission may have considerable merit. It can be easily
structured through the Columbus 500 Space Sail Cup Foundation and its
agreement with the Regatta Consortium (see Attachment 4).

An MoU of US/Russian joint Space Sail mission to commemorate Columbus and
exploration could consist of the following:

(1) Official participation by the US (through NASA, the Quincentennary
Commission, the Columbus 500 Space Sail Cup Foundation ete.), wherein in return
for, say, a $500,000 contribution to the Space Sail deployment the US would obtain
all the test data from the demonstration flight, including

- thin structure deployment data - test of various thin sail materials and coatings
(e.g. kevlar, spectra, mylar ete) - particle impacts on sail surface - other sail
degradation data - dynamics of thin Space structures - navigation and control data
- reflectance efficencies over time = stress data from Space environment on Sail
structure and materials - flight dynamics data - stability and accuracy of sailing -
fon/particles/sail interactions in low Earth orbit among others.

In addition, NASA can greatly assist the mission in testing some technology
components important to solar sail missions of its own as part of this flight.



Missions for Solar Sails designed as part of the Columbus 500 Space Sail Cup
competition have outlined the technical feasibility of transporting a 100lb+ net
ayload to any point in the Solar system within 18 months (Mars) or two years

Jupiter) with a launch by a Pegasus rocket to 2,000 miles circular!!! (APL,

Westinghouse, John Hopkins team).

(2) For another modest budget contribution US educational activities around the
Space Sail mission would be organized throughout the US, using among others the
Discovery Channel to reach over 100,060 school children directly, essay and science
competitions on exploration, space and sciences (see original Space Cup
Memorandum). Small "payloads” or experiments designed by students could be
included as well;

(3) Use the "DICE" Videoconferencing capability for a Pilot Project in Tele-
education and Telemanagement between the US and Central and Eastern Europe
(see OECON Pilot Project - Attachment 5). -

(4) Most important, a highly symbolic and visible co-operation on a ONE TIME
MISSION could stimulate strong support to actively continue and expand the
Space exploration efforts and Space Station uses in the 1990s and beyond. The
D?CE capability would allow NASA-OCP to structure the participation and use of
the MIR Station through its CCDS - assuring US competitiveness - and at the same
time develop the users and operations knowledge so necessary for SSF,

A co-operative strategy has considerable merits, given the destructive discussions
and lack of enterprising thinking with regard to manned Space flight here, in
Europe and possibly also in Russia.

1. VISTAS BEYOND THE 1992 SPACE SAIL MISSION: CO-OPERATION
WITH COMPETITION

The development and announcement of such a joint Space Exploration strategy on
the precise 500th anniversary of the discovery of the Americas, by the United States
and Russia, should put manned Space explorations on a firm footing for the next
decade(s) and remove it from the SCSlruc(ive day to day "budgetary” and "scientific”
discussions (sometimes well meaning).

The advantages of such a joint strategy - for the USA and for Russia - are
considerable and include:

(1) Use of the MIR Station capability constructively = with possibly the Office of
Commercial Programs at NASA responsible for the coordinated and limited use of
these facilities for US industry.

2) Jum%start of Life Sciences investigations in preparation for US Space Station
uses in the late 1990s; insights gained could be invaluable in achieving early,
efficient US Space Station operations and uses early on in the SSF life cycle.

(3) Pre-emption through this policy of European or Japanese acquisition of MIR
Station capabilities to the exclusion of the US.

L



(4) Possible acceleration of US (or joint US-Russian) deployment of a permanent
manned Lunar Base - an event which could be feasible under a joint strategy
certainly early in the next century.

(5) By cementing manned Space flight in a constructive US-Russian undertaking,
the time consuming and mistaken discussions and arguments against manned
Space exploration will be presented with a persuasive rebuttal.

In fact, the widespread public %erception that the many talents used todate in the
ursuit of military matters could now be transformed to peaceful and profitable
ISJpace enterprise needs to be reduced to a concrete, longer term, positive vision
beyond Space Stations - toward a permanent presence of Man on the Moon and
beyond. Public support for such an expanded and broadened outlook may well
involve an imaginative use of the combined talents in manned Space flight.

Last and not least, by keeping the October 1992 joint Space Sail mission
confidential, a true "October Surprise” may be possible. The timing could not be
better.

In the abhsence of a joint strategy I believe that the capabilities of MIR will be
offered worldwide, and particu arlg to NASA CCDS, possibly seriously undermining
future uses and support for the US Space Station.

Similarly, a Russian-European or Russian-Japanese Space exploration initiative
may become irresistible as time goes on, to the exclusion of U industry and
technology interests.

Thus this symbolic Russian/US joint mission commemorating the discovery of the
Americas could lead to a policy of “Constructive Co-operation” to the benefit of US
interests (Space exploration, technology, industry). It also will keep Russian Space
transportation experts busy on inventing new things, rather than selling their
services elsewhere.

For the US President a bold initiative to establish a Permanently Manned Lunar
Base would give substance to the expectation that some if not most of our
considerable aerospace engineering and science talents will stay gainfully employed
- rather than be relegated to selling icecream and hotdogs, the sad story of the
1970s (California, Colorado, Texas, Florida).

[V. "DICE": A TELE-EDUCATION DEMONSTRATION OPPORTUNITY

Key to linkinﬁthe deployment of the Space Sail from MIR to VideoSystems in
Euro‘[;)e and the US is the DICE system. Once in place at NPO Energia, this
capability can/should be used by NASA-OCP for technology demonstration projects
in the fields of Tele-education, Tele-science and Tele-management, areas where the
US has a tremendous lead and where a worldwide services market can be
established once proven and demonstrated: the market potential of extending US
technology based services world-wide through Space communications in these new
fields is unlimited (similar to financial, accounting and legal services, which
increasingly are dominated world-wide by US enterpriscs!§



For the past 18 months OECON has been working with Central European
Government and business entities and US institutions (JEEE, George Washington
University, USUHS, US Chamber of Commerce, World Bank, private companies) to
bring about advanced (post graduate and executive) tele-education and
telemanagement programs between the US and Central and Eastern Europe (see
Attachment 5).

The principal objectives of the pilot project are
4.1 TELE-EDUCATION AND MANAGEMENT

(1) Establishment of tele-training and mana%ment centers in Central and Eastern
Europe for links to the US, and Washington C in particular;

(2) Development of customized tele-training programs for science and business,

using the considerable US knowledge base in these new services; .

(3) Establishment of a Transatlantic link for these services into Central and
Eastern Europe;

(4) Continuing education projects linking Central and Eastern European
Universities to US institutions (academic, business, government;

(5) Develop new forms of cooperation between scientific and business
establishments using Space communications (VSATs);

(6) Use of data banks, libraries, computing facilities transatlantic and within
Europe;

(7) Participation in advanced scientific and business meetings, conferences,
seminars and workshops;

(8) Executive and post-graduate management, business, finance, science and
technology training courses, extending key US service capabilities overseas into
Central and Eastern Europe (IEEE, NT(.}: US Chamber of Commerce, several
universities, USUHS). Topics include banking, public health, civil service training,
environmental technologies and issues, energy management, agriculture business
management and know-how.

The OECON Tele-education Pilot project can be expanded to include tele-medicine
applications. The prospect of linkin {JS medical research and teachin
establishments with those in Central and Eastern Europe, as well as other regions,
offers major opportunities of co-operation, training and joint research.

In addition, the opportunity exists to expand the tele-medicine effort to include

Tele-education, Tele-Management, innovative and co-operative uses of the MIR

Space Station as well as coverage of the Space Solar Sail demonstration mission
from MIR this Fall 1992.

e
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4.2 TELEMEDICINE
(1) WEEKLY MEDICAL "GRAND ROUNDS’

In the United States medical teaching is continuously taking place at the great
medical centers. Some of the most valuable and best attended regular meetings are
weekly "Grand Rounds", wherein complex medical problems are presented, gifted
clinicians discuss the differential diagnoses, the pathophysiology and treatment.
The professional audience asks guestions of the ex;iert as well as offering their own
supgestions. (see attached letter from Richard Jed Wyatt, MD Chairman of the
Board).

(2) SPACE MEDICINE

The single most "fitting" application for NPO Energia in connection with DICE are
the many applications in Space medicine. For your information a Memorandum of
meetings held in Washington D.C. (at USUHS - a leading medical institution that

hosted the International Telemedicine/Disaster Medicine Conference) is enclosed.

NPO Energia has a unique “market niche” for the next decade in using the MIR
Space Station as a research platform for very important extended duration "real
time" medical research at the heart of the long term Space explorations effort of
Russia and countries worldwide.

The opportunity to cnlarfe the ongoing US/Russian effort in this area is unique
and should not be missed:

(a) The Lewis facilities linking NASA to Energia/Moscow (NASA/Russian
Telemedicine Spacebridge to Armenia) can be significantly enlarged with the DICE
capability, allowing not only three/four site accesss to Armenian disaster relief
efforts, but MOST IMPORTANTLY ALSO ACCESS TO THE MIR SPACE
STATION for Tele-science applications.

(b) The use of this Video teleconferencing and significant communications
capability in conjunction with the MIR station will allow

* continued and expanded disaster medicine experiment cfforts between

NASA/USA and Russia/Energia,

* extension of NASA communications license/uses of Russian satellite
capabilities; USUHS is exploring options to establish a Dice facility at its
headquarters in Washington DC.

* otential expansion of Russian satellite uses for DICE in other regions for
telemedicine, tele-education and business/management training applications,

* a co-operative agreement between NASA and NPO Energia for innovative
uses of the MIR space station for commercial and scientific experiments and work,
by giving direct access to these facilities to users and their own research, evaluation,
test and development equipment, particularly in Space medicine research.




(3) TELEMEDICINE/DISASTER MEDICINE

Summary notes of the International Telemedicine/Disaster Medicine Conference of
December 1992 at USUHS in Washington DC (Bethesda) are attached, Russian

articipation is very significant and an outgrowth of the NASA/USSR Telemedicine
gpacebridge effert to Armenia.

It is my considered opinion that through the DICE "bridge” both NPO Energia and
NASA can become lead institutions in this most important field of new technology
and services world-wide. For Energia/Russia the direct access to the leading
medical establishments in the US as well as the prospect of INTERACTIVE co-
operation and communication(s) on the scale offered by DICE are unique and

rospectively a very proper way of bringing about rather IMMEDIATE benefits
¥rom Space co-operation and technology. If combined with the Teleeducation pilot
project one can foresee a very active and intensive use of the DICE capabilities
starting this Fall.

USING RUSSIAN SATELLITE CAPABILITIES (TRANSATLANTIC) WILL
ALLOW ENERGIA EASILY TO RECOVER SOME OR ALL OF ITS
INVESTMENT IN DICE - AND MUCH MORE.

I have discussed some of these possibilities also with Prof. Syromiatnikov during
my visit in Moscow in January.pWhen combined with some of the communications
technology know-how of Joanneum, the prospects for expanding DICE
communications applications are considerable.

(4) OTHER MIR SPACE STATION USES

It is my judgement, that the vast POTENTIAL market for US Space Station uses
still needs considerable Government (i.e. NASA) support and DICE offers the

ossibility (in conjunction with satellite communications capabilities) of many

CDS (NYASA Centers for Commercial Development) customers to make use of
these facilities (with and through NASA, or directly, with NASA support). Of major
advantage to such future SSF user/operators would be the opportunity for in-situ
RDT&E of prototype operational systems designs, with attendant significant cost
savings implications.

(5) NPO ENERGIA PARTICIPATION IN TELE-EDUCATION PILOT PROJECT

Given the great communications capability offered by DICE, NPO Energia can
become an important center for demonstrating the vast potential for tele-education
and telemanagement, linking Moscow to Central and Western Europe, as well as
the United States. The OECON Pilot Project is attached.

Former Congressman James Symington and I will meet Friday, March 6, 1992 with
the President of the US Chamber of Commerce - the main US business institution -
to discuss/agree on the expansion of their Domestic Video-Teleconferencing
network to Central and Eastern Europe, with Moscow a key potential node
(management, business, financial executive training, conferences, project(s)
management, business round tables).



The interest by IEEE in this project is amply documented and its decade long
experience can be offered through NPO Energia to Russia.

(6) SPACE SOLAR SAIL MISSION FALL OF 1992/SPACE CONGRESS 1SY

Last but not least, the DICE capability will allow

(a) Active participation by NPO Energia/Russia in the Space Congress Video
Teleconferencing demonstrations (Disaster Relicf, Education, other "life" video
conferences using DICE),

(b) Hold a separate "Quincentennary" in-situ Space Sail VideoTeleconference
linking Moscow and Washington directly (September/ October 1992 - an extremely
significant time in Washington DC given the election in early November),

(c) Show the deployment of the Space Solar Sail demonstration “Live" during the
deployment sequence, with worldwide viewer articipation (in the US alone via the
Discovery Channel the pictures will be routed to over 100,000 children throu%hout
the United States "Life", with the possibility of asking questions within the US - and
maybe tonthe Cosmonauts !) and perhaps using a selected student-designed

“payload”.

(d) 1f the mission can be scheduled for October 12, 1992 (Columbus Day), DICE
will also allow the DIRECT participation of Italy (Rome) and Madrid (Spain) with
other DICE sites participating passively.

V. RELATED NOTES

James Symington and I met this week with the Vice President and the Space

Council staff to discuss the Solar Sail mission planned for this Fall by/at NPO

Energia. There exists GREAT interest in the proposed ONE TIME co-operative

Mission to imbolize the historic, scientific and educational value of Space, Space
possible Y ctas” for US/Russian co-operation in Space.

It is my opinion that an OCTOBER Sail Mission would have a deep psychological
impact in breaking @ potential stalemate (or lack) in thinking constructively and
co-operatively about major Space exploration efforts in the 1990s and beyond with

Russia. While obvious, the <ituation is much more complex than it appears when

viewed from here and has nothing to do with the immediate value of using MIR as
a platform or the fact that it is Russian (i.e.itisa purely domestic US problem).

ITIS PARAMOUNT - HOWEVER - TO HAVE THE SOLAR SAIL MISSION
SCHEDULED IN OCTOBER RATHER THAN IN NOVEMBER: NOVEMBER 1S
IRRELEVANT WHEN VIEWED FROM WASHINGTON DC - AND NOT ONLY
BECAUSE COLUMBUS LANDED 500 YEARS AGO IN THE AMERICAS.




EXECUTIVE OFFICE OF THE PRESIDENT

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

September 11, 1992

| o
MEMORANDUM FOR D. ALLAN BROMLEY f
FROM: DOUG BEASON _US

SUBJECT: JAMES SYMINGTON’S LETTER ON SOLAR SAILS

competition (attached) and wanted Doug Beason’s comments. It has been hypothesized that
solar sails can use photon momentum to (slowly) accelerate payloads, once the payloads are
in orbit. The Space Sail Cup competition is an international contest in connectian with the
Columbus quincentenary; from Symington’s package it appears the contest has a large,
popular backing.

G

° Althougﬁ experimental, solar sails may fill a small niche for future space transportation.

® The Columbus 500 Space Sail Cup Steering Committee consists of a politically bipartisan
group (see tab)
® e Freeman Dyson and Robert Forward are perhaps the most "visionary"
members
e ® Several astronauts, including John Glenn, are members

® An old NASA letter in the package fully supports the contest
®® The letter is signed by Dale Myers (1989), Acting Administrator
e e NASA’s Office of Exploration has been given authority to interact with
the committee
® e NASA states that it will "support this program" and that there appears
to be "no technical show stoppers."

® The "international" makeup seems limited to Russian and U.S participation
®e® An agreement in included between the Space Regatta Consortium of
Moscow and the Columbus 500 Space Sail Foundation of Washington

g und material is consistent and appears to be on the "up and up"

e

® Considering public reaction if this succeeds, and since there are no "technical show
stoppers," this merits some level of recognition

cc: Karl Erb
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WASHINGTON

April 27, 1992
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EXTERNAL COORDINATION:

.+ DIRECTOR

GENERAL COUNSEL

+EXEC. ASST.
ACTION REQUESTED:

Ratchford, J. T.

Wong, E. Noa
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333 Jay Street, Brooklyn, New York 11201 718-260-3600/FAX 7182603136

‘_)George Bugliarello, President
=587 . 0

il (8

‘hupolytEChnlc

UNITVERSITY

March 10, 1992

The Honorable Dr. D. Allan Bromley

Assistant to the President for Science and Technology
Director, Office of Science and Technology Policy

0ld Executive Office Building

17th Street and Pennsylvania Avenue, NW

Washington, DC 20506

Dear Allan:

One more addition to the by now voluminous amount of
literature with which I have been inundating you about
Polytechnic University.

A few days ago we heard from Walter Massey who is
coming here to visit Polytechnic. We are delighted at that
and we hope that if his impressions are favorable he may
also put a good word toward making the appearance of the
President possible at our inauguration on May 28th.

On another note, I recently learned that Hans Mark has
resigned as Chancellor of the University of Texas System and
I am taking the liberty of suggesting him for consideration
as a candidate for NASA Administrator, given his long
experience at NASA as Deputy-Administrator from '81 to '84,
when we started Magellan, and his earlier experience at
NASA-Ames in the 70's, where he was responsible for several
important scientific programs - Pioneer Jupiter, Saturn and
Venus. I am taking the liberty of enclosing his bio.

With many thanks and warmest regards,
Yours,

Prgs

George Bugliarello

encl.
New York City: Long Island: Westchester:
333 Jay Street Route 110 36 Saw Mill River Road
Brooklyn, NY 11201 Farmingdale, NY 11735 Hawthorne, NY 10532
718-260-3600 516-755-4400 914-347-6940

FAX 7182603136 FAX 5167554404 FAX 9143476939
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Business

MOT vs. MBA

The new Master’s degree program known as Management Of Technology (MOT)
reflects the need to understand and manage the technologies
on which businesses are built.

C an American indus-
tries keep up with the
lightning speed of techno-
logical advances? Can their
managers oversee the de-
sign of the world’s most
energy-efficient car, make
it easy to repair, and en-
tirely recyclable? Can they
do it before the Japanese
or anyone else?

Challenges like these
have led to an entirely ncw
Master’s degree program
called Management Of
Technology (MOT). Its es-
tablishment was sparked
by the realization that
today’s corporatc execu-
tives need to master much
more than the fundamen-
tals of business manage-
ment. They should under-
stand the technologies
upon which their busi-
nesses are based and how
to manage every facet of
them. This focus is gener-
ally not available in the business schools.

“The typical business school tends to teach business man-
agement for nontechnical businesses,” said Alistair M. Hanna,
director of McKinsey & Company and co-chairman of the
National Research Council’s Steering Group for Research on

C. Orrico/SUPERSTOCK

Management of Engineering and Technology. “Graduates of

these programs can run companies involved in less technical
industries like consumer goods, basic industrics, and financial
institutions. However, if they get into semiconductor or air-
plane industries, they have a limited grasp of the issues in-
volved.”

The MOT Master’s degree program is currently offered by
at least eight American universities, including the Massachu-

setts Institute of Technol-
ogy, Johns Hopkins Uni-
versity, and the West-
chester Graduate Center of
Polytechnic University.
The curricula tend to inte-
grate business-school
courses with the principles
of managing commercial
technology. MIT designed
the first MOT-degree pro-
gram ten years ago, while
Polytechnic launched its
first program in 1990.

While no one predicts
that the MOT degree will
replace the Master of
Business Administration
(MBA), it is nevertheless
true that an increasing
number of students are
choosing it instead. They
tend to be experienced
managers of technology,
many with engineering de-
grees.

Students currently en-
rolled in Polytechnic’s
MOT program are executives or managers responsible for some
form of technology. The curriculum encourages them to think
globally. in terms of the whole rather than individual parts.
Nowhere else but in the MOT curriculum could they focus on
the complex processes involved in designing, manufacturing,
and marketing the latest lap-top computer, or prepare for the
advent of high-definition TV.

Miroslav Eror, 42, a mechanical engineer and manufactur-
ing manager for Materials Research Corporation, a maker of
computer chips, will graduate from Polytechnic’s MOT pro-
gram in January. For the past two years, he has devoted Fridays
and Saturdays to his studies. Company officials offered to fi-
nance Eror’s Master’s degree. They are hoping he will intro-
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MOT programs strive to identify and teach those qualities
that facilitated Japanese industry’s robust participation

in the world market.

duce new techniques to reduce the de-

velopment time in commercializing their -

technologies. He shopped around before
choosing the MOT. “An MBA program
would have focused on organizational
structure, accounting principles, and
marketing, but the MOT has a different
point of view. It specifically emphasizes
how technology changes, how the orga-
nization needs to follow technological
changes, and how these changes need to
be managed,” he said.

The key word here is “change.”

In 1987 and early 1991, the National
Research Council assembled a steering
group consisting of senior corporate ex-
ecutives and deans of engineering and
business schools. Its purpose was to find
out what American industry needs to do
to recapture its world leadership in high
technology and how American universi-
ties can help in the process.

A report of their findings, entitled The
Management of Technology, The Hid-
den Competitive Advantage, concludes
that technology-intensive American in-
dustries are in a rut. Those in question
include electronics, software, telecommu-
nications, aerospace, automobiles, im-
aging, and robotics. The way out is to
identify and apply principles of manag-
ing technology. According to the report,
“U.S. industry spent $64 billion on re-
search and development in 1989, yet less
than $1 million was spent in studies to
learn how to manage this huge effort
more effectively.”

In the 1950s and 1960s, American in-
dustry enjoyed worldwide success
through efficient mass production. When
market conditions began to change with
the advent of high technology, many cor-
porations did not keep pace. MOT pro-
grams examine companies that have
managed innovation processes success-
fully. They also pinpointed the reasons
for stagnation.

“During the past 1S years, there has
been an apparent erosion in product qual-
ity and an ability to innovate,” said A.
George Schillinger, director of Polytech-
nic’'s MOT program. “A consensus

emerged that American managers were
contributing to the decline.They had be-
come preoccupied by short-term finan-
cial performance, quantitative techniques,
and the power of computers. In the pro-
cess, they distanced themselves from the
realities of production. They lost that
precious hands-on sense that you need in
order to manage something.”

MOT programs strive to identify and
teach those qualities that facilitated Japa-
nese industry’s robust participation in the
world market. Americans needn’t model
themselves after the Japanese, who have,
after all, developed management styles
consistent with their culture and tradi-
tions. However, they do want to emulate
and surpass them in the manufacturing
and development of high technology.

For example, MOT curricula are
geared to teaching Americans how to
design products more quickly, yet devise
better and more testing. The Japanese
excel at this. They are also good at fine-
tuning products. That means staying with
what may be a tedious task for months or
years, something Americans tend to find
dull, even demeaning. “The Japanese
believe in getting a product into the mar-
ket, determining what is wrong with it.
Then they keep on improving, improv-
ing, improving until it is just right. And
then they keep on improving,” said
Hanna.

MOT degree candidates take courses
with names like Managing the Innova-
tive Process, Technology Strategy, Stra-
tegic Management, and Managerial Im-
plications of Current Developments in
Science and Technology. Each course
emphasizes the overriding principles of
managing technology: flexibility, inno-
vation, change, integration.

The Developments course at Polytech-
nic is a good example of the cummiculum’s
cmphasis. Scientists involved in cutting-
edge research visit the class to give an
up-to-date assessment of progress in their
ficld. Ed Woll, professor of physics at

Polytechnic, will teach the course this
December.
Among the topics he'll cover is the

commercial applications of superconduc-
-tors. The technology is still in the devel-
|opment stage, but the possibilities are
i staggering. Gadgets made with supercon-
“ductors can be used to detect oil depos-
its, image the brain, build a levitating
train, or make unbelievably fast com-
puter chips.

“Right now, superconductors are be-
ing looked at by companies like [BM
and Japanese computer makers,” said
Wolf. “The students want to know what
kinds of things they might get involved
with to put their companies ahead. This
information is part of a database which
may help them form ideas on whether or
not to go into anything with supercon-
ductors.”

Students taking the program not only
enjoy much of the course content, but
are already noticing modifications in
perception. “I'll spend a lot more time
paying closer attention to the impact of
technology on people. I'll try to match
the rate of introduction of technology in
the company to peoples’ ability to ab-
sorb it,” said Jim Nanton, a vice presi-
dent at Citicorp and MOT student at
Polytechnic.

Eror said he now looks at his com-
pany “through a new set of glasses. Typi-
cally, I would examine efficiency in one
area, say engineering or manufacturing.
Now [ think in terms of the overall ben-
efit to the company.”

In a world where change has become
the status quo, adaptability is the secret
to future success. MOT programs are de-
signed with the understanding that
American firms will grow more effec-
tively if they can incorporate change into
every level of their operations. “Imagine
a factory manager who gets some com-
munication from engineering that he has
to change certain things in a product,”
said Anthony J. Wiener, associate direc-
tor of MOT at Polytechnic. “Formerly.
that would have been an annoyance.
Now, he must be ready to alter produc-
tion without too much disruption so prod-
ucts can improve and evolve.”
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The University of Texas System

O. Henry Hall, 601 Colorado Street, Austin, Texas 78701, (512) 499-4201

HANS MARK
Chancellor

Hans Mark was named Chancellor of The
University of Texas System on May 30, 1984. As
Chancellor he heads one of the largest university systems
in the United States with a total enrollment exceeding
150,000 students. These students attend eight academic
and six health-oriented institutions located across the
state in Arlington, Austin, Brownsville, Dallas, Edinburg,
El Paso, Galveston, Houston, Odessa, San Antonio and

Tyler.

Before joining the U. T. System, the Chancellor
served as Deputy Administrator of the National
Aeronautics and Space Administration (NASA), having
been appointed to that post in 1981 by President Ronald
Reagan. From 1977 to 1979, he was Undersecretary of
the U. S. Air Force, and was named Secretary of the Air
Force by President Jimmy Carter in 1979. Prior to
moving to Washington, he was director of the NASA-
Ames Research Center at Moffett Field, California, where
he coordinated and carried out research in areas ranging
from fundamental aerodynamics, to spacecraft
development, to the human factors that affect space flight.

Born in Mannheim, Germany, on June 17, 1929,
Hans Mark came to the United States with his parents in
1940 at the age of eleven and became a naturalized
citizen in 1945. He obtained an A.B. degree in physics
from the University of California at Berkeley in 1951 and
a Ph.D. in physics from the Massachusetts Institute of
Technology in 1954. Hans Mark’s interest in both physics
and nuclear engineering was stimulated by the influence
of his distinguished father, Herman Mark, a world-
renowned chemist known widely as the father of polymer
chemistry.

His first academic appointment was as a lecturer in
physics at Boston University in 1952. His most recent
appointment is that of Professor of Aerospace
Engineering and Engineering Mechanics at The
University of Texas at Austin. In the intervening years,

he held academic positions at the Massachusetts Institute
of Technology, served as a professor and department
chairman at The University of California at Berkeley
between 1960 and 1969, and from 1973 to 1984 as
consulting professor of engineering at Stanford
University.

Spanning more than three decades, his academic
career has been marked by numerous outstanding
achievements. His pioneering investigations of x-ray
emission from stars led later on to the identification of
certain objects as black holes. Mark has made significant
contributions to nuclear and atomic physics over the
years. He has also led the engineering development of a
number of spacecraft and experimental aircraft.

Mark is the author and co-author of more than one-
hundred-fifty scholarly articles as well as numerous books,
including most recently The Space Station: A Personal
Journey, The Management of Research Institutions, and
In Search of the Fulcrum.

As a result of his distinguished career he was elected
as a member of the National Academy of Engineering in
1976. He is also a member of Tau Beta Pi, Sigma Xi, Phi
Beta Kappa, and a fellow of the American Physical
Society, the American Institute of Aeronautics and
Astronautics and the American Association for the
Advancement of Science. Tau Beta Pi awarded him its
outstanding Engineering Teacher Award at U.C. Berkeley
in 1966. NASA awarded him the Distinguished Service
Medal in both 1972 and 1977. He also received the
Decoration for Exceptional Civilian Service from the U.S.
Air Force in 1979, and the Distinguished Public Service
Medal from the Department of Defense in 1981. In
further recognition of his accomplishments, he is the
recipient of two honorary degrees, the honorary Doctor
of Science degree from Florida Institute of Technology in
1978 and the honorary Doctor of Engineering degree
from Polytechnic Institute of New York in 1982.

His wife, the former Marion G. Thorpe, holds a
Doctor of Education degree, specializing in linguistics and
reading. Before moving to Austin she was a teacher in
the public schools of Massachusetts, California, and
Maryland. She is currently a curriculum specialist for the
Austin Independent School District, supporting dropout-
prevention programs. They have two children -- Jane
Mark, a bilingual psychologist in Spokane, Washington,
and Rufus James Mark, an assistant professor in radiation
oncology at the UCLA Medical School.




Resume of Hans Mark

vital statistics

Place of Birth: Mannheim, Germany

Date of Birth: June 17, 1929 (Came to United States in
1940; Naturalized U.S. Citizen in 1945)

Married 1951 to Marion G. Thorpe

Two Children, born 1955 and 1957

Home Address: 1909 Hill Oaks Court, Austin, Texas, 78703

Home Telephone: (512) 477-2753

Education

Primary and Secondary Schools, New York City, 1941-1947
AB., Physics, University of California, Berkeley, 1951
Ph.D., Physics, Massachusetts Institute of Technology, 1954

Positions

a. Research Appointments

Research Assistant, Mass. Inst. of Tech., 1951-54
Research Associate, Mass. Inst. of Tech., 1954-55
Research Physicist, Univ. of Calif., Berkeley, 1955-56
Research Physicist, Univ. of Calif., Lawrence Radiation
Laboratory, Livermore, Calif., 1956-58 and 1960-69
Visiting Staff Scientist, U.S. Naval Research
Laboratory, Washington, D.C., February 1981
to July 1981

b. Academic Appointments:

Lecturer in Physics, Boston University, 1952-53

Lecturer in Physics, Univ. of Calif., Berkeley, 1957-58

Assistant Professor of Physics, Mass. Inst. of Tech.,
1958-60

Lecturer in Nuclear Engineering, Univ. of California,
Berkeley, 1960-61

Associate Professor of Nuclear Engineering, Univ. of
California, Berkeley, 1961-66

Professor of Nuclear Engineering, Univ. of California,
Berkeley, 1966-69

Lecturer in Applied Science, Univ. of Calif., Davis,
1965-73

Consulting Professor of Engineering, Stanford Univ.,
1973-1984

Professor of Aerospace Engineering and Engineering
Mechanics, The University of Texas at Austin,
1988-Present




C. Administrative Appointments:

Acting Head, Neutron Physics Group, Laboratory for
Nuclear Science, Mass. Inst. of Tech., 1954-55

Experimental Physics Division Leader, Univ. of Calif.,
Lawrence Radiation Laboratory, Livermore, Calif.,
1960-64

Chairman, Department of Nuclear Engineering, Univ. of
calif., Berkeley, 1964-69

Reactor Administrator, Berkeley Research Reactor,
Univ. of Calif., Berkeley, 1964-69

Director, NASA-Ames Research Center, Moffett Field,
Calaf. , - 1969=1977

Under Secretary of the Air Force, 1977-1979

Secretary of the Air Force, 1979-1981

Deputy Administrator - National Aeronautics and Space
Administration, 1981-1984

Chancellor, The University of Texas System, 1984-
Present

Consulting and Directorships

Institute for Defense Analyses, 1958-61

U.S. Army, Safeqguard Systems Evaluation Agency, 1966-1970

National Science Foundation, 1966-60

John Wiley and Sons, Consulting Editor, 1966-1970

U.S. Air Force Scientific Advisory Board, 1968-1977

NAS-NRC Committee on Atomic and Molecular Physics, 1972-1975

Member, Board of Directors, Fannie and John Hertz
Scholarship Foundation, 1973-Present

Consultant, Commission of Critical Choices for Americans,
1974-1976

Consultant to Vice President of United States, 1974-1976

Member, President's Advisory Group on Science and
Technology, 1975-1977

Defense Science Board, 1976-1977

Member of the Corporation, Polytechnic University of New
York, 1976-1977, 1984-Present

Director, Pennzoil Corporation, 1984-1987

Trustee, MITRE Corporation, 1985-1988

Trustee, Hudson Institute, 1985-1987

Member, Executive Panel, Chief of Naval Operations, U.S.
Navy, 1984-1988

Member, Scientific Advisory Committee, Strategic Defense
Initiative Organization, Dept. of Defense, 1984-Present

Member, National Research Council Associateship and
Fellowship Programs Advisory Committee, 1987-Present

Member, Barry Goldwater Scholarship and Excellence in
Education Foundation, 1988-Present

Member, Steering Committee on Security and Competitiveness,
Center for Strategic and International Studies,
1989-Present




Member, Board of Visitors, Defense Intelligence College,
1990-Present

Member, Secretary of Energy Advisory Board, 1990-Present

Member, BDM Holdings, Inc., Board of Directors, 1991-Present

5. Professional Societies

American Physical Society (Fellow)

American Geophysical Union

American Society of Engineering Education (Director, Nuclear
Education Division, Member, ASEE Committee on Relation-
ships with U.S. AEC, 1967-68)

American Nuclear Society (Chairman, Awards Committee,
Education Division, 1967-69; member, Executive
Committee Education Division, 1969-72)

American Institute for Aeronautics and Astronautics (Fellow)

Society for Engineering Science (Director, 1972-76)

American Association for the Advancement of Science (Fellow)
Member, 1990-91 Steering Group, Section on Engineering

American Association of University Professors

6. Honorary Societies

Tau Beta Pi

Sigma Xi

Phi Beta Kappa

National Academy of Engineering
Council on Foreign Relations

T Awards

Tau Beta Pi Outstanding Engineering Teacher Awards, Univ. of
Calif., Berkeley, 1966

Distinguished Service Medal, NASA, 1972 and 1977
Sc.D. (hon.) Florida Institute of Technology, 1978
Decoration for Exceptional Civilian Service, U.S. Air Force,

1979
Distinguished Public Service Medal, Dept. of Defense, 1981
D.Eng., (hon.), Polytechnic Institute of New York, 1982

Outstanding Leadership Medal, NASA, 1984

Exceptional Scientific Achievement Medal, NASA, 1984

William Elgin Wickenden Award, American Society of
Engineering Education, 1990

Theodore von Karman Astronautics Lectureship, American

Institute of Aeronautics and Astronautics, January 6,
1992

Updated 1/29/92




Significant Scientific Contributions

Hans Mark

: I Contributed to the early experiﬁental confirmation of
the collective model of nuclear structure by establishing the
existence of nuclear rotational energy levels in a number of
heavy isotopes. (Items 1, 2, 3 and 4 on publication list)

1954-56.
4 Contributed to the development of velocity dependent
potentials for models of nuclear structure. (Items 6, 7, 26 and

56 on publication list) 1956-71.

-~

. Contributed to the precise determination of the wave
lengths of nuclear gamma-rays using crystal diffraction methods.
The significant development here was the use of high-current
particle accelerations (Items 9, 11 and 12 on publication list)
and high-flux research reactors (Items 17, 19 and 24) to produce
intense nuclear gamma-ray sources for this purpose, 1956-60.

4. Contributed to the extending and improving the accuracy
of measurements of atomic fluorescence yields. The significant
development in this work was the first concerted application of
nuclear counting methods (coincidence counting, solid state
detectors) to the measurement of atomic branching ratios (Items
25, 27, 28, 31 and 50 on publication list). Also contributed to
comprehensive review articles on the subject of atomic
fluorescence yields (Items 37,60, 61 and 71) 1961-1975.

5. Contributed to the development of x-ray astronomy. The
significant portions of this work include the development of
methods for accurate telemetry of x-ray energy spectra of an
x-ray nova (Item 46), the simultaneous observation of the optical
and x-ray spectrum of an x-ray star (Items 48 and 51) and the
detection of extra-galactic x-ray sources (Item 52) 1965-1970.

6 Contributed to various fields of nuclear
instrumentation. (Items 14, 16, 17, 18, 30, 42, 55, 57
and 58 on publication list) 1958-1971.

7. Contributed to the development of methods for
calculating more accurate atomic wave functions for better
calculations of atomic energy levels and atomic transition rates.
(Items 75, 76, 77, 78, 79, 82, 85, 88, 92, 93, 94, 100, 101, 102,
104, 105, 107, 110, 112, 113, 114, 117, 118, and 121 on
publication list) 1976-1984.
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10.

2.

12.

c. L. McClelland, Hans Mark and clark Goodman, "Electric
Excitation of Low-Lying Levels in Separated Wolfram
Isotopes." Phys. Rev., 93, 904 (1954).

Clyde McClelland, Hans Mark and Clark Goodman, "Electric
Excitation of Heavy Nuclei by Protons." Phys. rev., 97,
1191 (1955).

Hans Mark, Clyde McClelland and Clark Goodman, "Electric
Excitation of Certain Medium-Weight Nuclei by Protons."
Phys. Rev., 98, 1245 (1955).

Hans Mark and George T. Paulissen, "Electric Excitation of

Certain Rare-Earth Nuclei by Protons." Phys. Rev., 100, 813
(1955) .

Hans Mark and Clark Goodman, Angular Distribution of
Neutrons From 0% (p,n) F®." Phys. Rev., 101, 768 (1956).

A. A. Ross, Hans Mark and R. D. Lawson, "Nucleon Energy
Levels in a Diffuse Potential." Phys. Rev., 102, 1613
(1956) .

A. A. Ross, R. D. Lawson and Hans Mark, "Nucleon Energy
Levels in a Velocity-Dependent Potential." Phys. Rev., 104,
401 (1956).

A. G. Rubin, F. Ajzenberg-Selove and Hans Mark, "Energy
Levels of Si®." Phys. Rev., 104, 727 (1956).

E. L. Chupp, A. Clark, J. W. M. DuMond, F. J. Gordon and
Hans Mark, "Precision Determination of the Low-Lying Levels
of W8, w'¥ W™ and W*." Phys. Rev. 107, 745 (1957).

E. L. Chupp, J. W. M. DuMond, F. J. Gordon, R. C. Jopson and
Hans Mark, "Precision Determination of Some Energy Levels in
Fe’, zn¥ and Tc®." Phys. Rev., 109, 2036 (1958).

E. L. Chupp, J. W. M. DuMond, F. J. Gordon, R. C. Jopson and
Hans Mark, "Precision Determination of Nuclear Energy Levels
in Hevy Elements." Phys. Rev., 112, 518 (1958).

E. L. Chubb, J. W. M. DuMond, F. J. Gordon, R. C. Jopson and
Hans Mark, "Precision Determination of Gamma Rays Following
(p, p', ) and (p,n, ) Reactions." Phys. Rev., 112, 532

(1958) .

E. L. Chubb, J. W. M. DuMond, F. J. Gordon, R. C. Jopson and
Hans Mark, "K Series X-Ray Wavelengths in Rare Earth
Elements." Phys. Rev., 112, 1183 (1958).
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32.

33.

34.

35.

36.
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J. D. Anderson and Hans Mark, "The Proton Potential Anomaly
and (p,n) Reactions." Phys. Letters, 5, 136 (1963).

R. C. Jopson, Hans Mark, C. D. Swift and M. A. Williamson,
"I,-Shell Fluorescence Yields in Heavy Elements." Phys.
Rev., 131, 1165 (1963).

R. C. Jopson, J. M. Khan, Hans Mark, C. D. Swift and M. A.
Williamson, "Fluorescence Yields of the L; and Ly Shells in
Heavy Elements." Phys. Rev., 133, A381 (1964).

Hans Mark, "Controlled Thermonuclear Reactions -- A Possible
Source of Industrial Power." Chap. 7 (pp. 174-187) in
Nuclear Engineering Fundamentals, Book II, Roy Weinstein,
Editor, McGraw-Hill Book Co.,_ New York (1964).

Hans Mark, "Ultra-High Current Ion Accelerators." Nucl.
Inst. Methods, 28, 131 (1964).

R. C. Jopson, Hans Mark, C. D. Swift and M. A. Williamson,
"I,-Shell Fluorescence Yields in Elements Between Z=40 and
Z=51." Phys. Rev , 136, A69 (1964).

R. C. Jopson, Hans Mark, C. D. Swift and M. A. Williamson,
"M-Shell Fluorescence Yields in Bismuth, Lead, Gold and
Osmium." Phys. Rev., 137, A1353 (1965).

G. Chodil, David Hearn, R. C. Jopson, Hans Mark, C. D. Swift
and K. A. Anderson, "Background Events in Photomultilier
Tubes at High Altitudes." Rev. Sci. Inst., 36, 394 (1965).

G. Chodil, R. C. Jopson, Hans Mark, F. D. Seward and C. D.
Swift, "X-Ray spectra From Scorpius (SCO-XR-1) and the Sun

Observed Above the Atmosphere." Phys. Rev. Letters, 15, 605
(1965) .
Hans Mark, "New Applications of Nuclear Energy." IEEE

Spectrum, 3, No. 1, 64 (1966).

Hans Mark and N. Thomas Olson, Experiments in Modern
Physics, McGraw-Hill Book Co., New York, 300 pp. (1966).

R. W. Fink, R. C. Jopson, Hans Mark and C. D. Swift, "Atomic
Fluorescence Yields." Rev. Modern Phys., 38, 513 (1966).

Hans Mark, J. Waggoner and C. D. Schrader, "Neutron
Activation Analysis," from "Biology and the Exploratin of
Mars." Publ. 1296, NAS-NRC, Washington, D.C. (1966).




50. R. E. Price, Hans Mark and C. D. Swift, "Measurement of L,
and L, Subshell Fluorescence Yields." Physical Review, 176,
3 (1968).

51. Hans Mark, "Nova-Like Behavior of the X-Ray Source Centaurus
XR-2." The Physics Teacher, 7, 61 (1969).

52. Hans Mark, R. E. Price, R. Rodrigues, F. D. Seward, C. D.
Sswift, and W. A. Hiltner, "Further Simultaneous Observations
of the Optical and X-Ray Spectra of SCO X-1." Astrophys.
Journal, 156, L67  (1969).
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| 53. Hans Mark, R. E. Price, R. Rodrigues, F. D. Seward and C. D.
| Swift, "Detection of X-Rays from Large Magellanic Cloud."
Astrophys. Journal, 155, L143_(1969).

54. C. Cunningham, D. Groves, R. Price, R. Rodriguez, C. Swift,
and Hans Mark, "Solar X-Ray and Diffuse Cosmic X-Ray Spectra
Measured with a Satellite-Borne Instrument." Astrophysical
Journal, 160, X177 (1970):

55. S. E. Binney, R. 7. Henninger, H. J. Amster and Hans Mark,
"Design of Intermediate-Energy Neutron Spectrometers and
Their Calibration with Photoneutrons." Trans. Am. Nucl,
Soc. 13, 762 (1970).

56. E. J. Canfield, H. J. Amster, R. G. Kasper and Hans Mark,
"Velocity Dependent Potential for Neutron Scattering
Models." Nuclear Physics, Al169, 385 (1971).

57. R. J. Henninger, H. J. Amster, S. E. Binney and Hans Mark,
"Shelled Activation Detectors for the Measurement of Neutron
Spectra Especially at Kilovolt Energies.'" Nuclear
Instruments and Methods, 96, 515 (1971).

58. S. E. Binney, H. J. Amster, R. J. Henniger and Hans Mark, "A
Method for Producing Monoenergetic Neutrons at Kilovolt
Energies." Nuclear Instruments and Methods, 97, 139 (1971).

| 59. C. W. Harper and Hans Mark, "s.T.O.L., V.T.O.L., and
V./S.T.0.L: Where Do They Fit In?." Technology Review,
No. 6, page 22 (May 1972).
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60. Hans Mark, "Review of Fluorescence Yields and Auger Electron

Emission." pp. 154-168, The Physics of Electronic and
Atomic Collisions. T. R. Govers and F. J. DeHeer, Editors,

North-Holland Publishing Co. (1972).
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Hans Mark, "The Third Hundred Years." Astronautics and
Aeronautics,, Vol. 14, No. 12, p. 12, February 1976.

Edward Teller, Hans Mark and John S. Foster, Jr., Power and
Security, D. C. Heath and Company (Lexington, Mass.),
204 pp., 1976.

Keh-Ning Huang, Michio Aoyagi, Mau-Hsiung Chen, Bernd
Crasemann and Hans Mark, "Neutral-Atom Electron Binding
Energies from Relaxed-Orbital Relativistic Hartree-Fock-
Slater Calculations 2 < Z < 106." Atomic Data and Nuclear
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Michio Aoyagi, Mau-Hsiung Chen, Bernd Crasemann, and Hans
Mark, "Atomic Electron Energies Including Relativistic
Effects and Quantum Electrodynamic Connections.'" NASA TRR-
463, June 1976.
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Mark, "Relativistic Electrostatic Slater Integrals 2 < Z <
106." NASA TRR-464, June 1976.
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Vacuum Science and Technology, Vol. 14, p. 1234 (1977).

Hans Mark, "The Next Twenty Years in Space." Vital Speeches
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Mau-Hsiung Chen, Bernd Crasemann, Michio Aoyagi and Hans
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THE WHITE HOUSE

WASHINGTON

April 6, 1992

Dear Dr. Bugliarello:

Thank you for your letter of March 10 and your good words concerning
Hans Mark. I, too, have great respect for Hans’ experience and ability.

Sincerely yours,

_ KW

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

333 Jay Street
Brooklyn, NY 11201

Gy« t 3 W ¢
Dr. George Bugliarello {yt/
President
Polytechnic University /U}, , %Q :
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EXECUTIVE OFFICE OF THE PRESIDENT

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

February 28, 1992

Dear Mr. Hallat:

Thank you for your recent letter to Dr. Bromley, the Assistant to the President
for Science and Technology. I am pleased to direct you to Dr. Wesley Huntress,
Director of Solar System Exploration at NASA to answer your questions on the
planets. You may reach Dr. Huntress at 600 Independence Avenue,
Washington, D.C. 20546.

Sincerely,

Mr. Alan Hallat
320 Garfield Street
Nanticoke, PA 18634
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National Aeronautics and
Space Administration FD?"f~wv‘;~m
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Washington, D.C. LY
20546
| Office of the Administrator 82 AN g o 2. January 3, 1992

L8 T

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

] /-
Dear Dr. éromley:

Because of your personal interest in NASA and the civil
space program, I wanted you to have a copy of an important NASA
document and to solicit your personal views in advance of the
formal OMB clearance process. I've also provided an advance
copy to Mark Albrecht, Dick Darman, and Bob Grady.

During the course of the last year, members of the NASA
management team have been working to formulate a multiyear
strategic plan. This effort involved the active participation
of NASA Headquarters and Field Center personnel and culminated
with a senior management review of the proposed plan in
Washington, D.C., this past December.

The final product generated by this effort is "Vision 21 -
- The NASA Strategic Plan" which I have endorsed and intend to
submit to the Congress in conjunction with the fiscal year 1993
NASA budget. The strategic plan should serve as a very useful
roadmap of the future for the NASA team, as well as respond to
the Congressional requirement contained in House Report 102-
226, the VA-HUD-Independent Agencies FY 1992 Appropriations
Bill Conference Report, that NASA submit a strategic plan
concurrently with the fiscal year 1993 budget.

Best wishes for a successful and productive new year, and

thank you for your sustained commitment to NASA and the civil
< space progranm.

Thanks— LU be ot 44“"‘"" Sincerely,
Hoew Wek. next week —’M“’"b'
Kress (158-1948) has the
1 Aoy
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. Tru
Administrator
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DRAFT TALKING PAPER ON VISION 21
(prepared by Doug Beason)
January 9, 1992
Overview

0 NASA’s "strategic plan," a "living roadmap for the future"

o States that NASA has "an overarching management responsibility to actively support and
nurture mathematics, science and technology education"

o In NASA’s words: Fully consistent with National Space Policy, NSpC and Congressional
directives and guidance

o NASA’s Goals:

- Advance scientific knowledge of the planet Earth, the sun, the solar system, the
universe, and fundamental physical and biological processes;

- Expand human activity beyond Earth orbit into the solar system;
- Strengthen the competitive posture of the U.S. in space and aeronautics;

- Attract young people to mathematics, science and technology, and ensure a more
technically literate society for the future.

0 To accomplish this, NASA’s critical missions are:
| - Space science

i - Mission to planet Earth

i - Mission from planet Earth
|

\

|

- Aeronautics research

o Using the following enabling capabilities:

- Human resources

- Physical resources

- Space technology

- Space Station Freedom

- Space transportation and communications systems




Observations
o Overall a good, thorough vision

- Most of the recommendations of the "Augustine Committee" and the "Synthesis
(Stafford) Group" are here

- Also, recommendations of the "Frieman Committee" (such as the reference to "small
missions," bottom of p6) are present

o Caveats

- However, a "first-order point" is missing from these recommendations:
(see yellow tab, p6)

-- p6: Strategic plan for science should include input from the
science community (re: Augustine recommendation #2, see next page)
--- As Vision 21 reads, it will "share the benefits" with the community
--- Input must be given by the community, as well as sharing benefits

- Lower order (in the noise) points:

-- p1: Will anyone (ie OMB, Commerce) make a fuss by the last sentence of
paragraph 4 ("... partnership between government and the private
sector ...")?

-- p2: First paragraph, after Vision and Goals: "Technology breakthroughs
will enhance American competitiveness ..."
--- Should something be mentioned about tech transfer?

| -- p6: list of "fundamental advances" coming from Space Station Freedom
‘ --- Includes material science, which is listed second after fluid physics
| --- In reality, this is at lower end of priority list

-- In general: NASA should reference using the Augustine, Stafford and

Frieman recommendations more, to strengthen their position

--- They seem to have implemented the recommendations

--- But they haven’t brought this out enough; e.g.:

--- p5: Augustine says space science should be first priority

--- p8: Frieman recommendations for EOS, EOSDIS

--- p25: Augustine, Stafford recommends heavy-lift launch vehicle

--- p28: New management initiatives are recommended by Augustine,
Stafford

Recommendation
0 OSTP should support Visions 21




