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SECl'RITY, LOYAL TY, A~D SCIE:-.'CE 

changes of scicnrific ideas and lhe stimulations that come from 
a comparison of experience. 

This is not a purely speculative statement. It has been fre­
q uently remarked, for example, that at Oak Rid ge, when every 
moment counted, related groups worked diligently on the 
same problem without the slightest awareness that there was 
duplication of effort. It is aid, too, that because there was, 
and still is, a tendency to be especially secretive about informa­
tion acquired at Los Alamos, the scientists at the gaseous 
diffusion plant at Oak Ridge (K-2 5) were at one time unin­
tentionally exposed to great hazard. The staff at K-25 was un­
informed concern ing the critical mass of the uranium isotope, 
that is, the amount which will produce an e:--plosion or a deadl y 
burst of radiation. A possibly apocryphal but widely repeated 
story tells of a visitor from Los Alamos who discovered quite 
by acciden t that at one place in the plant lhe accumulation 
was approaching perilously near lhe critical point. By vio­
lating security regulations, he was able to give the Oak R idge 
staff the information that averted disaster. few examples so 
d ramatically reveal the disadvantages of companmentaliza­
tion ; but in terms of retarda tion of fur ther research, the 
reported instance is of lesser significance than lhe daily accumu­
lation of unspectacular delays which remediable ignorance 
causes. 

It is especially disturbing to reflect that the practice of com­
partmentalization is continuing in this country despite the 
freshness of observation concerning its demerits during the past 
war. The National Defense Research Committee and the 
Office of Scientific Research and Development from the very 
beginning accepted the policy, initiated by the military, of 
compartmentalizing information on the grounds of security. 
This led to incr~dible difficulties in carrying forward the re­
search upon which the success of our arms depended. One im­
portant research project, for instance, involved inquiry into 

BALANCE SHEET OF SECRECY 

the effects of various types of projectiles upon structures. The 
members of this research group, who were students of the de­
fensive properties of concrete and steel , were purposely kept 
in ignorance of the ou tcome of tes ts of the performance of 
shaped charges against concrete, and were long blocked in 
efforts to learn the resul ts of projectile fi rings against reproduc­
tions of German pillboxes. Difficulties like this led an official 
recorder to concl ude that "more harm in arresting research 
and development was done by this compartmen talization of 
info rmation than could ever have been done by the additional 
scrap of info rmat ion tha t the enemy might have picked up by 
a more general dissem ination of knowledge." 1• 

President Irvin Stewart of West Virginia University, execu­
tive secretary of the National Defense Research Committee 
before the war and subsequently the deputy director of the 
Office of Scientific Research and Development, has acknowl­
edged that compartmentalization made for inefficiency: " In 
theory," he wri tes, " the Committee members and later the 
office of the Chairman had the responsibility for seeing that 
information crossed divisional lines whenever research would 
be speeded thereby ... Unfortunately, however, there were 
cases in which information in the possession of one division 
of NDRC was not known to another division, al though it 
would have been very useful to the second division." n If bar­
riers had not occasionally been informally and selectively ig­
nored by some of the working scientists, there is reason to 
believe that many wartime advances would have been delayed 
if not eliminated. Especially in view of the fact that there ap­
pear to have been no seriously indiscreet d isclosures of in• 
formation by American scientific personnel throughout the 
long years of the war, Dr. Stewart believes " in retrospect that 
compartmentalization of information to the extent practiced 
was not in fact needed," though he notes as a high probability 
that compartmentalization made the military men "more 
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NOTES TO CHAPTER II 

36, The persiHence of no longer dcfcnsihlc clas~ificalions is discussed hy 

Stewart, note 20 above, p. 252 . 
37. The relevant orders ahout publishing information capt ured from the 

eni=my are Executive Orders No. 9568, June 8, 1!)45, and No. 9604, Augus t 25, 
1945, CFR Supp. 194 5, Vol. 3, pp. 78, 108. 

_,8 , At the end of June 1950, however , the Air Forre through its School of 
Aviat io n Medicine released t\,0 vol11mr~. I , jOO pages, devoted to German 
Avia tion M edicine, World War JI . ·1 hese vol11m<'s reflected Germa n researches 
during the years 1939-1945, and described equipment and data on "researches 
of general interest in physiology, hioph)·s ics, psyd10logy and pathology," New 
York Times , June 27, 1950, p. 53, col. 6. 

-'9· The fate of the "Summary Techn1c.tl Reports" is discussed by Stewa rt, 
note 20 al>ove, p . 291 . On M.iy 22 , 19r:,o, a portion of one volume of the 
"Summary Technical Reports" was declassified anti was then published by the 
AEC as a Han dbook on Aerosols because the wartime research on the behavior 
of dusrs, fu mes, and mists had an immediate bearing on preventing a tmospheric 
contami nation by radioactivity. AEC Release No. 285. 

Chapter II 

1. Vannevar Bush, M odern Arms and Frte Men (published by Simon &: 
Schuster; copyright, 1949, by The Trustees of Vannevar Dush Trust), p. 101. 

1 , A description of wartime research in connection with the nitrogen 
mustards appears in W. A. Noyes, Jr. (ed .), Chemistry, Science in World War II 
(Little, Brown & Co., 1948), pp. 166-168, 243 , 247, 250, 251, 256-258, 

3, The BAL story is pieced togetltu from the followin g sources: R . A. Peters, 
L. A. Stocken, and R. H . S. Thompson, "British Anti -Lewisi te (BAL),'' 156 
Nature 616 (1945) ; H . Eagle and H . J. Magnuson, "Sys tema1ic Treatment of 
117 Cases of Arsenic Poisoning," !JO American journal of Syph ilis, Gonorrhea, 
and Jlenereal Diseases 420 (1946) ; W. T . Longcope anc.1 J. A, Leutscher, Jr., 
"Treatment of Acute Mercury Poisoning hy BAL," 25 j ournal of Clinica l fo . 
vestigation 557 (1946); C. Ragan and R . H . Boots, "Treatment of Gold Der­
matitides with BAL," l!J!J American Medical Association Journal 752 (1947). 

4. Dr. Compton 's remarks on the retarding effects of secrecy appear in H ear• 
ings before Senate Committee on Military Aff11irs on S. 1297, 79th Cong., JSI 

Ses.,. ( I 945), p. 625. 
5. The AEC commented on its compartmen talization policy in its Fifth Semi­

annual Report to Congress (published by the Government Printing Office as 
.Atomic Enrrg;y Development, 1917-1948), pp~3. 84. 

6. Compartmental i1.1t ion in radar research is discussed in L. N. Ridenour, 
"Secrecy in Science," 1 Bulletin of the Atomic Scientists, No. 6, p. 3 (1946); 
also in Hearings before Senate Sperial Committee on .Atomic Ener[!;J, 79th 
Cong., ut Sess. (1945), pp. 538, 539, 542. And compare E. U. Condon, "Science 
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and Security," 107 Science 659 . 662 (1948): "With the microwave field at the 
Radia tion Laboratory in Cambridge, Massachusetts, there was no comparl· 
mentalization whatever . . . More than that, there were frequent secret_ con­
ferences on specia l topics, a ttended by hundreds of staff members. People mall 
parts of the subject went 10 a great deal of trouble t~ keep thos~ in other parts 
full y informed . I believe th at a great deal was gamed by this lack of com· 
parrmen taliza tion in the fi eld of microwave rada r." Dr. Con~on_ adds the ob­
servation that in the atomic bomb project, compartmentalizauon prevented 
the acqu isition of data that were badly needed by project work~rs,_ but that 
the British scientists (who were no t hampered by compartmentalJzallon rules) 
were able to supply some of the desired informa tion; he expresses the belief 
that "we would have had a much ha rder time wi th the atomic bomb project 
had our British friends not short -circuited compartmentaliza tion for us." 

7. Naval fire -control difficulties are discussed in Joseph C. Boyce (ed.), New 
Wea pons for Air Warfare, Science in World War II (Little, Brown & Co., 1948), 

p. 95· 
8. Dr. Manley's comments on compartmentalization appear in hu article, 

"The Los Alamos Scientific Laboratory," 5 Bulletin of th e .Atomic Scientists 101, 

105 (1949). 
T . R . Hogness, director of the lnstilute of Radiobiology and Biophysia, 

Universi ty of Chicago, in an address on "Security, Secrecy, and the Atom 
Bomb," delivered before the American Veterans Committee on November 25, 
1949, attributes the Los Alamos policy to its former director, J. R. Oppen• 
heimer, Oppenheimer "argued th a t the design of a bomb was too great a re­
sponsibility for just a few men. He needed the ideas of many, and many of 
the best ideas came from unexpected sources. Had the hierarchic altitude been 
adop ted at Los Alamos, we might not have had the bomb." 

9. Mervin J . Kelly, executive vice-president of the Bell Laboratories, served 
as an AEC consultant in the early summer of 1949. He later testified before a 
Congressional committee that "within the remainder of the atomic energy 
activi ties area, by that I mean Oak Ridge, Argonne, Hanford, I found good 
liaison and good cross-connections of knowledge between the programs. Actu­
ally, the week after I left there was an internal scientific meeting at Los Alamos 
of the scientists from these different laboratories, all of them being cleared, 
and, therefore, they could talk about the basic physics that was fundamental 
to this job. They were having a meeting much like the physical society meetings, 
except on classified m a terial, and the contacts on matters of business on the 
technical things that flow between these organizations were in very good atand­
ing and being well done." Investigation into the United States Atomic Energy 
Project, Hearing before the Joint Committee on Atomic Energy, 8tst C.Ong., 
ut Seu. Uuly 7, 1949), p. Su. 

It is only proper to add, nevertheless, that the scientists at other inst1llations 
have steadily maintained, contrary to Dr. Kelly'• impression, that they do not 
receive adequate information concerning the work done at Los Alam01. The 
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What price securitv? 
A National Academy panel evaluates trade-offs between dangers 
to national security that arise from technology transfers and threats to the openness 
of scientific communication that are caused by too much secrecy. 

Dale Corson 

"There is an overlap between technolo­
gical information and national security 
which inevitably produces tension. 
This tension results from the scientist's 
desire for unconstrained research and 
publication on the one hand, and the 
Federal government's need to protect 
certain information from potential for­
eign adversaries who might use that 
information against this nation. Both 
are powerful forces. Thus, it should not 
be a surprise that finding a workable 
and just balance between them is quite 
difficult." So said Admiral Bobby R. 
Inman, then Deputy Director of the 
Central Intelligence Agency, in a 
speech at the 7 January 1982 meeting 
of the American Association for the 
Advancement of Science. 

Dale Corson, a physicist and former president 
of Cornell University, led the National Aca­
demy panel. 
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ice/ lase •tate:.Qf-th&-art microelect.ron- , ,. out traditions ofan"open press and :, • tives of high-technology industry,· sev. • :,...· • 
► A 

9 
rs. an~ so forth. , unt88trict.ed access -to .knowledge; .. .era! present or Conner memoe~fthe.- ·\·_ ': 

techn~~ mc!'88Bing s~i:-e of these . . and finally, the-desir~:of academia· • . • Defensev~ Science-,-r-;Board·. - . d,;·.-two-_ .. :.-.f.··~:,; 
nonrnili 0gies ; has both rruhtary and to jealously .preserve -its preroga,.< lawyers: ,,''•,.' : ,;> I•)• t,-:-r~;i\,,:;;j::.~}i::';,i, ,-'w::,, : .\? 
stantia} ~ applications; there is sub- . tives as a' community of scholars • ·Our charge included .four tasks: ::.:r •. •:, ;;,_ . 
in non.-.a . culty in controlling leaks unencutnbered by ·government re- · ,.·► : An examination of national~ty.' .- ,;::.~--
► Rece~•tary . systems. . gulation. Certainly; • these free-,. issues and scientific ·' communication • • ' 
multi . Amencan foreign policy has domB provide the underpinning of interests within the context of.certain • 
l~ed t~e _number of routes for the American way of life. It is fields of science and t:echnology,f,:,\ .. ·,:.:, • , , 
East; • Significant expansion of time, however, to ask what price ► • A review of :the. controls used :in• :0: -:- ~ 
pie ~ est trade in the 1970s, for exam- we must pay if we are ··unable to restricting scientific communication 88 . • . 
Ille~ts resulted in a variety of agree- ,' protect our secrets? ·,.;,1-· ·~; __ , ,. well ,88 . identification -• of the issues 
t that ,,further encourage the The question of.-what price Jhe Ad- arising from. the use -of.:the controls 
~ of technology. ministration ·is wilHng to •pay'·to keep · ► A rigorous evaluation of the critical 

g further to the alarm is a information out of the hands of adver- issues concerning the .. application , of • 
sense that the Soviet Union is making a saries, particularly the Soviet Union, is controls, · and • • • • , • •• .. 
:~~~ effo~ to a~uire scjen~ific perhaps the central concern .· of the ► The development of ways ·to make 
w cal information. ThLB view scientific community. And now this the system operate more effectively. 
B asdexpressed strongly by Lawrence J. concern has been heightened, primar- Although the panel's mission was to 

ra Y, Assistant Secretary of Com- ily because of recent events and what investigate the effects of restrictions on 
merce, in a speech before the intelli- they . imply-regarding further restric- scientific.communication i? ge~eral;-it·: 
gence community last March. He said: tions on scientific communication. ,· found in reaching its recommendations 

Operating out of embassies, con- Notable among these · events have- that-the university requires separate . 
sulates, and so-called 'business del- been efforts to elicit the cooperation of consideration within the context of the 
egations,' KGB operatives have universities in restricting ,the move- US research community: : Restrictions 
blanketed the developed capitalist men ts of visiting Soviet scientists. • In on open communication have categori-
countries with a network that op- addition, there have .been repeated cally different implications for univer-
erates like a gigantic vacuum instances in which the Pentagon or the sities than they do for industrial, gov-
cleaner, sucking up formulas, pa- Department of State has sought to ernmental and other realms · of the 
tents, blueprints and know-how prevent scheduled papers from being community; ·there are two main rea-
with frightening precision. We presented at scientific conferences. sons for this distinction: • :., •• 
believe these operations rank high- One such incident that recently re- ► Universities integrate research and 
er in priority even· than the collec- ceived wide publicity·took ·place.at the education; thus, any adverse effects on -
tion of military intelligen- Society of Photo-optical Instrumenta- research will also adversely effect the 
ce ... This network seeks to exploit tion Engineers' conference in San quality of education for the next gener-
the .. soft underbelly"-the individ- Diego in August: The Pentagon had ation of scientists and engineers. 
uals who, out of idealism or greed, nearly 150 papers withdrawn several ► · Unlike other · research institutions, 
fall victim to intelligence schemes; days before the meeting. It now ap- universities have never established 

pears that many of these papers will, broad controls on access to information 
after all, receive clearance and be to ensure that sensitive information be 
included in the published proceedings protected. Such restrictions·; ther_efore, 
from this meeting. Similar incide!lts in would present an ~fami).iar ·anC:fun:.. . . 
which scheduled papers have been welcome challenge to the ·university. 
withdrawn from scientific meetings Because the potential 'national secu­
have taken place before and apparently rity concerns are most likely to arise in 
will continue to take place, as the work that is funded by the government, 
Optical Society of America discovered the panel's conclusions concentrate on 
in November when several papers were government-supported research. 
withdrawn from its meeting in Tucson. While much of our report applies to 
These events stem, in part, from a basic industrial research just as much 
confusion over how to apply the Fed- as it applies to university research, 
eral regulations to the scientific and there are important questions bearing 
academic community. on industry that we have not·addressed 

Panel studies key Issues 
Our panel of 19 people included a 

former Under Secretary of Defense, 
a former Under Secretary of Energy, a 
former Director of the National Science 
Foundation, a former Presidential 
Science Advisor, four former members 
of the President's Science Advisory 
Committee, five members or former 
members of the National Science 
Board, six current or former university 
presidents, one former Director of the 
National Security Agency, four execu-

at all. For eumple, how does one treat• 
the problem of communicatiQn with' a 
multinational company that has lah<r 
ratories abroad and foreign subsidar­
ies? For many, this may be the most 
important question of all; I regret I 
cannot help, for this question requires 
study by a new group constituted in a 
different way. 

Due to both the current level of 
concern and the panel's limited time 
and resources, study focused on techno­
logy transfer to the USSR from the US. 

To study these issues, the panel had 
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Y'<ll> • ··-~~-~~- R11fflT1Ma..:.m;tl::\!eiwew::~ ~h~~adll_Jtt~~~t_ ~ -
! ·<;-;1·,~- ~' ,. ~~ . :ve_ to operate on a classified ._. BC1entists .~d-_ engi~eera; ·_ the .short,.: matter to ii;" d&ra'~7iichviawu~; 
• •• : •• t·•!'iecu~i co~uenU, .we arranged fo! . _;:erm secunty achieved by ·,restricting __ universities. . .,. ·.. _ _. · --~. ·. ,{~~'\:. 

':_:.J\' 'Jhein~'d ~learance :- for all pane.I • the ~w~~-inf~tion _is purchased .at . ► ·There are:a few gray-areas-:Or "re- •.J~{ 
_;'·~;··:- tic, ·: . • ra_.attbe~tlevel. •lnaddi,:.J,, a_:~ce . .. :,-.~\,/: · :.,:, '·_·, . . ·•,",; • searchthatareaenaitivefromasecuri-•~?-·1.,t 

.:-• • ~~:of.,;;~ur.~mem~ iV'ho ,held_; : .• -~r weighing th_e alternatives, the ty standpoint, but where classification -/~_,i' 
_ • an-a.,;~~cl~ee !lt the ~heet level, .. panel concludes, that the .best, way to • is not appropriate. -These areas are· at ii;(,:J: 

-- •. ~"" f~r mt.elhgen~ bnefing& ~d ~nsure long-term national security lies the ill-defined bouri<larybetweenappli-f+,J 
1~ ~na at the very highest secunty: m a· strategy of ."security.· by accom- cations and basic research· and are ../,;i--1,.:~ 

~ls ; an~ reported back to the full plis~«mt," and that _an essential in- char~ristic of fields where the·time ~~,~~, 
el at the secret level. ~ey . also gredien~ of . technological accomplish- from discovery to application is short. •\~-fl?! 

t~.uced a Sec:8t report which 18 o? ment 18. ' open and fr~ ~ientific _(A_t present, ~ ~rtion · of the field of •. :\.-~, 
1D the National Academy of Sci- commurucation. Such a policy mvolves . nucroelectromcs 18 the most visible of ~.1,.,,.~, ences In dditi th rod • • .. ,,. · · • • a on, ey p uced an risk, because new scientific findings these technologies.) .' '· . . ,_ .- . ·.·-,.}~\".f 

~classified report, which is included will inevitably be conveyed to US While it is impoesible to specify these }{~•>'-~', 
1D ~ur ~ el report es an appendix, and adversaries. · Nonetheless, _ the panel gray areas with precision; there are.-;)(~~; 
Which gives a clear picture of the believes the risk is acceptable because some broad criteria that help to define::;/};\ . 
t.echnology-leakage problem. • American industrial and military insti- the few areas :in question; , The panel 1;_'. •;·· 

• The panel is unanimous in its conclu- tutions are able to develop new techno- recommends that no restrictions of any;~ 
Blons and recommendations. logy swiftly enough to give the US a kind that limit access or communica-~:~J} 
Ma ' continuing advantage over its military tion should be applied to any area of-Y$'. 

}or suggestions and conclusions adverMJies.. univeraity research, basic or applioo,,,.M 
The evtdence from all sources sug- Agrunst this general background, the unless it mvolves technology meeting ;:-~ 

gest.s t~t indeed there is a substantial P!11lel_ ~m~ • to three ~pee~~ c?~ch;1- all of .t~e .. f~llo~ four c~teria: . •1?~ 
and senous ~hnology~t~sfer prob- s10ns: ·-: - .- , • . . . : , • ~ • • _- ► The tec~ol~ 1S d,evel~pm~ raJ?idlf'f~t: 
lem. There IS a contmumg flow of ► The vast maJonty of university re- and the tune from basic SC1ence to1.··_· ·· 
Products, processes and ideas from the search programs, whether basic or application is short; and • ."'- ·~.:. ', ~ 
US and it.s allies to the Soviet Union, applied, should be subject to no limita- ► The technology has identifiable di~: f 
t h rough both overt and covert means. tions on . access or communications. rect military applications, or is dual~,~' 1 
Although much of this unwanted tra.rur ► Where specific information has di- use, and involves process- or prod'!_c-2;~-fz 
fer has mattered little to US security, rect military relevance and must per- tion-related techniques; and · "d}ftr 
either because the US did not enjoy a force be kept secret, it should be ►. Transfer of th~ ~hnology would :I . 
monopoly on a particu18:1" techn~logy or classified strictly and guarded careful- give the USSR a significant ~ear-te~l~ 
because the technology m question had • · .✓ ,~;-~: 
little or no military significance, a ;... · .• ·:'t~tl~ 
substantial portion of the transfer ·has · -. . .. . , '_. ,- ~)~ 
been damaging to national security Acquisitions from the West affecting Soviet military technolog~ . -· .. :':?;)lr 
(See the table for some eviden~ pre- • • • • . _ :> ~:i 
sen ted by the Central Intelligence Key technology area Notable succe.. . . . . . . . :-; A.:~, 
Agency). These damaging transfers Computers Purchases ~~ acquisitions_ of COfl_'Plete systems designs, concepts, har~:tj 
have taken place through the legal as and software, including a~ vane~ o_f Western general purpose comput ~)fl@ 
well as illegal sale of products, through and minicomputers, for military applicat1~ns. . _ . -~ 
t --- rs via third countries and Microelectronics Complete industrial ~s~and sem~conduct°': ~~<:W"ng equ~F~ 
r<1llb1e • • • pable of meeting all SoVl8t military requirements,_~ !~uisitions were : _f~ -

throug_h .a highly organized espionage Signal Processing Acquisitions of processing equipme~~ and know~.------- .-. - ·'\~ 

operation. • • Manufacturi Acquisitions of automated and precision manufactunng equapment.for:-electroo- ,. -~: 
Although a good deal of mfonnation • ng ics, materials, and optical and Mure laser weapons technology; acqU1~ol·~f,t-r 

has been . transfered through open information o~ manufacturi~ technology related to weapons, ~munition, and-if{~ 
• i.fi • ti n the panel aircraft parts including turbine blades, computers, and ~onic ~mponents; ,1~;, 

SClent c commu_ruca o ' • "th acquisition of machine tools for cutting large gears for ship propulSIOn ~~~ ludes that m comparison W1 . . . . . • ~l 
cone ' Co • tions Acquisition of low-power, low-noise, h1gh-sens1tMty receivers. , '-'i~li~ 
other c~els of techn~lo~ tr~nsfer, mmurnca Acquisition of optical, pulsed power source, _and other laser-rel~ted compon- ·'.;-~~ 
open scientific commum~tion mvolv- Lasers ants, including special optical mirrors and mirror technology suitable for hrtl.-~'.?i,«!\ 
ing the research commuru~~ does n~~ laser _w~apons. _ _ . . need ine : . ·. -~~~: 
threaten our near-term mihta_ry posi Guidance and Navigation Acqu1s1t1ons of ma~ne an_d o~-naV1gation receNers, _adva uisitions = ·-:1~ -'. 
• a· both this conclusion and ance components, including ~mature and_l~ser gyro~,~ ball-be . -~:-~ : 

tlon. 1ven uidance subsystems· acqu1Sttions of prectStOn machmery or anng i:iro-,-,,5::11 
our concern for finding _an . approach auction for missile and other applications; acquisitio~ ~ missile test~: ~t~r 
that will maintain the vitah~y of our strumentation systems and ~~nt~tlo~ a~ prea~ ~netheodolit~ .:;-.,~i;f: 

• ·t · and their roles m educa- lecting data critical to postflight balhstic•mtsslle analysis. . - . . .. .!~:; 
un.1vers1 ies h'l t th e ~acitinns of Western titanium alloys. welding equipment. and '.'i,'t' t • and research, w i e a e sam Structural Materials Purchases and a----r;-~ . f I . applicable to submarine con-r:,1~. 
10n • h • ty of our furnaces for producing titantum plate o arge Stze . ' . .· ~~ time protectmg t e secun ti 41;:- i,;,. 

advanced technology, how should we st~-, on~nol some ground-propulsion tt::hnology (~iesels, _tu~nes. and· xff 
roceed? . . Propulsion ~~:~:s;; pure~ a~ a~ions of advanced jet-engine f~tion ~,'}.: 

p The panel believes that scientific logy and jet-engine design mforma~on. . _ . . -~,-J; 
- <>rch and technological dev~lop- A tical Sensors Acquisitions of uooerwater navigation and direction-finding eq~=\nd oo- ·.(;' 
r~ ed • enV1ron- cous . - - f • formation on satellrte technology, laser range ~-.. 1 
ment are best n urtur m and. rsed Electro-optical Sensors AcqutSttion ~ ,;ht level television cameras and systems fOf remote operation. : ."'.r:'.. 
rnent where such efforts are l.Spe d derNat8f .and --tNt .. tlons of air defense radars and antenna designs tor ~~~· 

• de ndent Openness an a Acquisitions e"+""'... _ ~; 
but inter f~ form~tion are essential Radars missile systems. ..-:h. 
(ree flow o tn Th lltled MSov\et Acqulsttlon of . . -
-ta of such an environment. e Table adapted from • .. Central Intelligence Agency report en . \~: 88
hn;iogical leadership that the US w estern Technology, April 

1882
• __ .. .~·- ''.i. • • 

tee • L--.-.a m· no small part on a .. · . , _,; _"'t . 
• ,vs II UADCU .. . •• .. 

eDJO.,- 993 ~ tnetMule of Phy1101 --:, 
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,e=-z;;.u .. ·s~· t~e.::1:n:~:::~. -ii~~f~. ·~~~~~~~·.~PP;;-·:·';,~;;~~~·~T~~7~~~\~. 11a4-- 1 ----:t:IZ ihat·co~JsQ .... affiim.ativel-~t.o,---- u· estafumi· - -· - - ~ -~~- --~ ·-~~: - · &.;; :--ii-- ... ·-- ·· ·--- ---~- -Y- ---~---·-·•-~-- - . - ~ - -----;-:-~ -~ ~-~ 
leaat ~ 88 -~ 1 v;, ",½ ve hmt;TJ SjS~~~;•nd~~Qlqlbo~ _ JoA~_~a»t_~d~ ~~~: 
. The P&n~ as ours;,':.· - •.:-\ -:· : ,, ;:: possiljJ~_attempfiJ,>:J4eYuntora~gam ;:_only_ response to the -applicauon-;--a ._ .. , 

lhnitec1 ri e -i;-eco~~~ thati.n ·-the-: , support_ to :w~~~~~~.th~-nongovem- } post ~.card _saying that . his .~h -.~ :.f~) 
all of the~ 0 ~:~cesj~ which . • ·me~t-funded proJect over-an.extended .; J>r_ogramhadbeen~~~and :?~:,;;.~i 
whet'e "daaa• v~.~~~-are met, but _ penod. We reasoned that" if the ~ ."i ~t. he ~was not to talk·- .. to ·anybody < >: 
the ·vaiu· -.. ~ca.tion~;_is _. ~unwu,ranted, ~~~. ~4pbtaill:.~t:type ~f._su~ '::·~ut• jt;_\~ ac_tio1,1_. was ~utho~,::\\~t.~ 
pr88erved eff - tthopen •. science -•· C8.Il . be . .port;~~ : ~o~·~ _),AeY,:,~':)~~ bepre8';1.;;¢:·~der . ~he Invention ·.Secrecy -~ : . . -: • .··-/\•}:. 
can be Ill~ e~eeds~fgovernment:~;,.mably)~viola~ ;: tbe·7•f.erms ··.:of .theu-,_~= ·_,'<Admiral Inman played a maJor role .·- ::_.,-
contract.a e - Y wn~ten .. ~tjlen~:OF,i:J~. ~Th1:19:~~ thu~ldt's appropria~ _ .iii t"eSOlying ~hat issue and red~ a .-;., \,:~c 
foll~ ~o mo": ~~ve than th~ • Jor t~e university to respon~ affinna~1- •. tense situation • to one that ·. is now .. :· .- _ . 
► Probib· ~ · ~· .. • .·_ ,,. • ' . vely if asked, when thoee .,.visa restnc- handled .-·on a voluntary b8Sl8. _. The ... :· :.,: 
govenun ition of direct participation in tions are J?eingviolated. , _Such requests, . American Council on Education. also • .. __ _ 
jects by e~t-supported • ;research ~ro- .' • howeY.~m ,· ~po~t.not :· req~· s~eil- • _ played a lead role by convening a stu~y_ J ·: ,~'\ 
countri ~ on~ o( designated foreign lance or mon1tonng of foreign nation- _ group on the cryptography proble~ m . ·;; ::,::. 
physical es_ ut WI~ _no~atte?lpt to limit als ~Y _the universities. • .. ••• . . _ which the ma~.e~tic~ participat-. .._:'·~:\, 
faciliti access _to_ univemty ~ce or . • It lS rmportant_ for~~ welfare o.f the -~· · I~ part1c1pated m the v:ery_,fus_t: ·:.· '\ 
claasn:' er to limit enrollment many country that ~vennt1~. educational . discussion of.:. that . problem . at , the;-·~-: i•: 
to nati °:u course ~r s~ud~. The ~ger ,; and research progr~ .remain vital. : American Council on Education, where , •' . 
sion f on secunty lies m the rmmer- The procedures recommended by the • I first met Inman. As a result of these . 
pr O a suspect visitor in e research panel for dealing with the gray areas of discussions, people working in cryptog-
. <>grani over an extended period, not research are intended to protect uni- raphy now submit their papers to the 
in cas~ observation of equipment or versity interests, and at the same time National Security Agency for com­
~s~tc . d~ta. to be responsive to the government's ment; simultaneously they submit 

. u ~ion of stipulated manu- requirements. , . . ., _ their_papers to the publisher . . $<>me 60 
scnpts Blmultaneouslyto the publisher The panel believes tha('the provi- papers have been submitted under this _ 
~d to ~he Federal agency contract sions of Export Administration Regula- voluntary ·:arrangement, • L :think 

60
° cer, ~th the contract officer having tions and International Traffic in Arms changes or suggested changes have 

days ·_to seek modifi~tions in the Regulations should not be invoked to been proposed by NSA in a couple of 
manuscn'?t if he so wishes. deal with these gray areas in govern- cases, but I have not heard of any great 
. The reVIew period is not intended to ment-funded ._. university research. dissatisfaction. I also . .beli~ve that 

give the government the power to order Rather, the appropriate procedure there are some people working in the 
changes. The • right and freedom to should be incorporated 'in research field who have declined to cooperate 
publish remain with the university as contract.s or other written agreements ._ and are going ahead _on their own. We 
they do with all unclassified research. in those rare cases where some mea- ·spoke both with the Natio~_Security 
The government nonetheless is a pow- sure of control ·. is required. Further- people and with peopleJrom universi-
erful negotiator in these·discussions; it more, the panel believes.that universi- ties with researchers in the field, and 
has the ultimate power to classify the ties and industrial research . all of them expressed satisfaction with 
research or to cancel the contract. laboratories should be treated in exact- the current system. This is an example 

ly the same way insofar as EAR and of what _can happen when i>oople ,get 
Knottier problems_ 

The panel recognized the difficulty of 
1 imiting the acees.5 of foreign visitors on 
campuses to sensitive information, par­
ticularly when universities typi~ly 
have people who are not working on 
federally-funded projects but who have 
free access to the laboratories and all 
that goes on within the university. 

Let me simplify the problem by 
suggesting what might happen ~ a 
._pec ific case. Visitors come to_ un~ver­
... 1 ties with restictions on their Vl.SaS. 

Such restrictions may include travel 
restrictions, restrictions on what they 
can work on, and currently there 
might also be restrictions on what 
they can see. The contract o.~cer 
occasionally checks up on ~he ~1tor 
and he also asks the un~versity . ~ 

rt on what these particular V1S1-
re~ • 1 & to t<>rs are up to. Certain Y, acco~ g_ 

ecommendations, the uruvers1ty 
': u r 1~ be alerted to the problem and 
"'

0
~fied that the visitors should not be 

r.ott ·ect f ds 
rted with proJ un over an sup~ . 

extended period of t~e •. 
In the case of the sunilar ~esearch 

laboratory next door, performing non-

IT AR are concerned. , . together and talk about the problem. 
Writing the contract ahead of time • The panel believes, however, that 

poses two problems. The first is that •• one cannot extend _this particular sys-
one never knows • what is going to · tern to other research. Cryptography is 
happen; perhaps something will come a very narrow field in which everybody 
up that was _ llot anticipated in the working in it knows everybody else _ 
contract. The SeCond--is _that Federal working in it, and the' focus of the -- ,~ 
contracting officers may act overzea- research is limited and generally well­
lously in protecting themselves by writ- defined. This is not true for most other 
ing in restrictions that are unneces- fields of research. 
sary. Both are real concerns. To The second problem-the overzeal­
address the first problem-not know- ous contract officer writing in unneces­
ing what's going to come up-we'd like sary restrictions-is harder to deal 
to have the rules clearly understood with. I suspect that this problem is 
ahead of time, insofar as they can be, so part of what happened at the San Diego 
that everybody knows what the rules SPIE Conference in August. In that 
are and can play by the same rules. instance, however, it wasn't the con­
When cases come up where it is neces- tract officer who was overzealous, but 
sary to elaborate, we believe that con- rather it was somebody in the Penta­
structive discussion can take place and gon; I don't know how to protect 
problems can usually be resolved if against Pentagon · intervent~n. 
there exists an atmosphere of good The Defense Department supports a 
communication. significant amount of first-rate basic 

As an example of such a resolution, I research, their so-called 6.1 research. 
can cite the situation that began sever- Traditionally, research supported by 
al years ago in the field of cryptogra- 6.1 funding is unclassified, unrestrict­
phy. There were several instances; one ed, and free for publication. I suspect 
in particular occurred in about 1978. A that now there is a move to restrict 6.1 
young researcher at the University of supported research in various ways, 
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munication between the research com­
munity and the Federal agencies. The 
panel also identified areas where the 
research community might help the 
government assess the nature of the 
technology-transfer problem more reli­
ably. 

In assessing the current policies and 
procedures, we heard the word "conf u­
sion" from just about everybody we 
spoke to about both the ITAR and EAR. 

Let me give you an example of the 
complexity of the system. In the Ex­
port Administration Act of 1979, an act 
which has been revised regularly and is 
the underlying legislation for EAR, it 
was specified that the Commodity Con­
trol List should be based on something 
called the Militarily Critical Technol­
ogies List. The Commodity Control 
List is the basis for licensing exports 
and the Militarily Critical Technol-

--: . ,, ogies List is now undergoing its second 
are many contract officers Federal establishment. Four · intelli- . ~evisio*. The third version of this list 

writing individual contracts gence agencies-the FBI, the CIA, the is going to be issued some time in the " 
esearch. Consider, for exam- Defense- Intelljgence Agency and the immediate future. The second version ' 
uation in which somebody in National Security Agency-share_ the was a 700-page book, all of which is 

office illthe ne.fense Advanced job of gathering intelligence on the lassified Secret. If one wants to take 
h Project Agency decides to nature, extent and significance of un- this to its logical end; it means that the 

a certain program but he wanted transfers. • people who are going to be subject to 
ly doesn't write the contract. Major regulatory authority is also heavy fines through the implementa-
y at Wright-Patterson Au: De- split among three separate offices:- ~he """tion of these-" regulations will . not be • 

ent Center writes the contract. Department of Commerce's EAR ad: • able know what it is that the violation 
.- person who writes the contract is · ministrators, the Department of State's - is based on. The regulations are ad­

-not to get in any trouble, so he • ITAR administrators, and the Depart;.: . ministered somewhat more intelligent-
•. -- restrictions in. I don't.knowhow ~,.:<~ ment of ~tate~s,Yisa Processing"Office:·.j l~ _tban this sounds, but--iionetheless 

0 ~ with that problem, except-· by '}}:Th~ ·off!~·aepe'}d heavily_on OlJtside .. ~;'iodividwtl parts of '~the · Commodity 
• at the highest level, setting/· ;~ts~·:m,: ~he;'defe*~ _and ,intelligence •• Control List are classifi~individually .. 

policy -issues and establishing ... :communities for,: 'advice, as · they -reach ,. For example; some are- Confidential, 
• onal programs for contract offi- their' JUdgment.si ;:_;. ~ •• _,- ·~ ·,-:. _ -=· some are Secret and some are Unclas.si-

1<• ~ I am glad that the Office of _Siinilar~y ~use_ is thE: ~overnm,e!lt's ... jied. • Regardless of zcl~~cat~o_n, • all 
and Technology Policy is . now authority;_. for classif~g'·, information 1 

:·'-are subject to "'exporf.restnctioris deter-
tei't~id in this kind of problem. • ands for. monitoring __results from .. the : ·' mined by EAR . .,.:Among;:the .unclassi-
• though these are major problems, • _ research ·· 8:Ild ,,.d:~velopment ·that .:-: it t•. fl.ea ·technologies are such things as _ 
• ·1-we recognize them, the panel 'f~lt , funds. · Regulatol"f· enforcement shows ~' }µgh-vacuum technology/ ,Qr manufa~­

ili we- could write the agreements · similar div~rsity" ruid inciud~ "'yet 1an- 1:-) ~ _techniques foi:~t'1e'_.iiiass pfodtic- .· .. _ 
• ~'· • of time, so that everybody knew \~'othefagency, the 'Departmenf of,Trea.~ t tiori.;'.Qf,_ultra:.higli "-frequency,!.,g'enerji- r:~:. ~-. 

iuies, we would have gained som~ ~ ~ ury's ··Customs -(•Servfce?" The 1_' p'~ el "tciis~tand teclmiques for making certain·· -• ~-:~ 
·= discovered, not surprisingly, .that few kinds of magnets which industrial peo, 

• panel has studied the control people inside · or outside the govern- , ple are making every day of the week. 
•• now .in effect, and the report has ment truly understand · t~e govern- •. • ,_'J;'he list. has bee~ developed by dedi­

'.wbstantial discUBSion 0£ the sys- ment's· technology-transfer control ef- "' cated people who have taken a military 
and its problems. The panel's fo~ . , . , . · .': , ' .::..,: .1. t ·.,,:_ .• j ystem apart,pi~ !>Y piece~ see what 

• ns apply equally to industrial ., •. • The panel believes that ~here is'mtj~ • -~ went into; it;--thoee people ;have-taken ., • -, 
~ • ersity ~ch. , ~ e. current ~ room for impr oveirie~t -.iii targ~-~~ _the~~ ;~~eir !'or~ 51:riously:M.d they~~;'.do~e 

.l8 ~derg~mg rap~ , change. :. ,; 
1 
governme~t;! ~ff9~,t:,t.o.-. ~reve!:1~-~ ~ ~,t8:11· e~c;eU~n~-~ <?f ~~; ~~~ un~err_:. . ~; 

~- the perceived nature of the . wanted technologytransfer.- :, Prionties: ... Jies every -military syat.em that ·exista. -· ~ -
logy leak problem has shifted • must 'be $et and· conim~ted1( The.'.J~r:J >uetothecomprehensiven•ofthis ' \ , , 

ntly, government control me- • panel ~li~! 8', ,,_t&a~ .. ~th~.:, ~~~enj i::Ust\ ~d:, if.a'·· ~ ~ ti9n~l -h1~we:verJ~t : ·~: 
themselves are still being should concentrat.e·ott the 'ID(J&t feasible r· there seems to be no· ,ray. to st.art· from ., · •• ::. • 

t.o meet the new percept ions. fqnns ~ff ·~ntror~~~:.;·~~lC~f~~}~'~~ list ~ an4 '.!f!!W:, ~~- a ~hr_.-. ,. ~-:;:., • 
l l'JUMS&lnent.al aen,e, government . regµlationa. that ... : un~.A -co,mp1:..;.;.ce"~,.,,f9.rw .. , ard and ..:i~f defii:dµbl)-_of wbat.i~:, .}:t~- • 

the . early at.ages of the , burdens 'Withdut-eig,i;fldibtl I aff'~ ~~-~J.bat tlie '•.~µcma~::-gouig'·\ fu "' ~: ·:\ 
L ·aa it reorient.eexiating 1 

}aalraaa. .... The'gover,nmimt ': 'oulclJo~ij,,~1-:applytQ:/~uaone1~tij11rn,conurittn~ '·;
1

. ' 

.,~~ , ' ;;;:.., · t.li reao .. .,· •;r. ~ ~ -:~ · .,.:,to·~Hi,.;iii..:tJi~ ~ · Ouf '; ,t ''J.; 
• ·_ ·~ •• can t, 91 • ... ,tec~i~ ~~~~:bi~.:•.~ts·~~.~ . 1~~- """""-~t1,una .. c i-~ - t.-n:-'::.~ , ea new . 1 on ...: .1111 •J~!' ... ~ J•~ . _. ··•"?n . , ;.:1.~ . ,, ~ 4 . • . . ~ , ••• 

• • dime iou of hic1.1 ·' '·' •~ · re~:.:.ri,'l,., ~~• , >.> • • "aro~' • • • · • 'lhat1,· \ t. 1-_:•.' • 
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the minutes of the Nationa l Security Council meet'ngs . Wel l 

there were no minutes of he National Security Counci l 

meetings, at least as I knew it . Now I ' ll get into a li tt l e 

more detail on that and it may b e that this is covered i n 

the Hopper interviews --I'm not just s ure-- in terms o f whe ther 

there were minutes or not. I've sa id all of thi s to indicate 

hat I'm not speaking in a vacuum when it comes t o the Natio na l 

Security Council. 

Now, as to the organization i n the White House when , 

for what--two and a half years I s erved as special assistant 

to President Eisenhower--that was a staff job and so con­

sidered by the President and by me , unlike, for example, 

[Henry] Kissinger 's performa nce where he•· s an opera tor as 

well as staff . General Eisenhowe r never would have had, I 

think , anybody in t hat position in an operating capacity. 

It was purely staff and ther~fore a much smaller, more 

narrowly-based functi on than now. Now it gets a little 

confused because h e ' s also secretary of state. But I suspect 

that it was more na rrow e v e n t ha n the functions performed 

by McGeorge Bundy and Wa lt Rostow a nd o t h e r l a ter special 



assistan ts . My responsibility was the National Security 

Counci l and such other responsibilities as the President 

chose to give me . And i n those days , as you will probably 

find when you talk wit h General [Andrew] Goodpaster , he and 

I shared National Security responsibilities in a very happy 

way. In later years it was not Goodpaster and Gray; it was 

Bundy or Rostow or Kissinge r--who else? The diffe rence 

being this: I was more concerned with longer range policy 

planning, foreign policy , foreign military policy; whereas 

An9y, who had the title I think of staff secretary and 

therefore he had a lot of other duties with the respect to 

White House staff, he was sort of, if I can use a vernacular 

expression, he was sort of the spot man for the President. 

In other words, if the President wanted some message to go 

the chairman of the joint chiefs or if he was involved in 

something of immediacy , he would normally turn to Goodpaster. 

Goodpaster was his liaison with the military, to some extent 

with the intelligence agencies, and our duties therefore 

tended to overlap. And as John Eisenhower wrote in his book, 

I believe he adverted to this, he pointed out if Goodpaster 
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Mr. Gordon Gray, -- .:2~-::-75-- •• ••• ••• ··-- ·····- ·· 

and Gray had not bee n me n of goodwil l a nd mutual admiratio n , 

we could have had a constant donnybrook i n t h e Whit e House 

because our responsibilities did o verlap and intertwine . 

We avoided difficulty by keeping each othe r fully i nformed . 

And I think he will tell you that anything he should have 

known he was told by me, and anything that he knew t hat 

impinged upon my responsibilities I was ful ly aware o f . And 

we saw each other, I would say, practically on a daily 

basis. 

BURG: The contact maintained basically t h rough conversation. 

GRAY: Yes. 
,'~~':'"., 

/ .. -~ \ 

(<",)) 
BURG: Rather than me morand um. 

GRAY: No , no . Practica lly nothing by the way of memoranda, 

I think . For e x ample , I' d go into the President's office 

sometimes t o discu s s , wel l l e t me say, you read today about 

the Forty Committee . When I f irs t became special assistant 

this committee was known as t h e F i f ty-Four Twelve Committee. 

And it wa called t ha t because t hat was t he number of the 
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Security ouncil paper which established the committee and 

gave it its charter f or oversight of covert operations , 

Fi tty-1-0ur 'l\,v"lvc mc;i.ning that this Wc\S the twelfth paper 

adopted by the council in 1954. That committee began to 

get some visibility in the press and otherwise and so I 

changed the name of it. Let me digress to say t hat my cure 

for a lot of evils in governmen t would be simply to change 

the name of the organization. And when I say evils, assumed 

evils, press imbued to the government . r•~ just frequently 

change the names of these organizations . But in any event 

we called it then the Special Group, subsequently and after 

I left the White House it was called, I think, the Three-0-

Three Committee because it me t in Room 303 in the Old 

Executive Office Building . It may have had one other name 

change until it finally b e came now the Forty Committee. And 

if I were running the gove rnment, I'd change the name of it 

again. In any event , if I had, as I sometimes did, occasion 

to go and talk to the Pres ident about some proposed action 

of the Fifty-Four Twe lve Committee o ~ the Special Group, ! 

would without fail stop on the way out in Andy's office and 
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tell him that I discussed such and such with the President 

and his decision wa s so and so . And he did the same with 

me in almost everything , we ll, in everything that had any 

real relationship to our mutual and common responsibilities . 

BURG: Could I ask you, Mr . Gray, did you come to this working 

relationship just because it was the very nature of your 

work that clearly this was a way to solve it , or had one of 

you advanced this solution to the other? 

GRAY: Well I hope you'll ask Andy that question because his 

recollection may be clearer than mine. Let me say that he 

was in place before I was. In other words, he succeeded a 

man, an army officer whose name I think was Carroll. 

BURG: Pete Carroll . 

GRAY: Pete Carroll whom I really, I think, never knew or 

not well. And Andy was on board, and I've forgotten for 

how long, before I came into the job when I succeeded 

Bobby Cutler. So that my guess is that Pete Carroll had 

done--no I'm wrong about that because--! was going to say 



interview) the President spok e t o Alle n Dulles a nd me 

together, I think , giving me the instr uc tion and Al l en that 

there was to be only one copy of minutes , i f you will , o f 

what we then called the Fifty-Four Twelve Committee , now the 

so-called Forty Committee , and that one c opy should be in 

the central files of the DCI [Direct or, Ce ntral Intelligence 

Agency], then Allen Dulles . Gene~al Eisenhower was pe r haps 

more security conscious or as securit y conscious as any 

President we 1 ve had in history. He was well awa re of the 

very sensitive nature of the subject s considered by the 

Forty Committee. And whereas he didn 1 t wa nt to block out 

history, in othe r words, whe reas he felt there had to be 

a r ecor d o f what wa s done by this c ommittee, he didn't want 

copie s of what they did fl o a t i ng around the government, even 

i n the hands o f a ma n--I have to say he trusted me or I 

wo u ldn't have bee n in that job~-he didn't even want me 

to have cop ies of the minutes or records of the so-called, 

now , Forty Committee . So he instructed Allen and me that 

only one c op y should be made of actions of this committee. 

I d idn't chafe und e r this at all; in fact I thought it was . a 
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April 7, 1955. 

Dear Mr. Pr sid nt -

Toda is th first Council day in 27 months that I shall not have 

b 

sa 

n th r to bring you into the Cabinet Room and, when you are seated 

: "Sir, th first item is ... ~ O' 

All that I have said or written, or c~n say or write hereafter, will 

never serve to tell you what you have done for my life by this chance to 

be trusted in your service . The old tyrants forged their chains by fear. 

But in your service, the links are made tight by understanding and apprecia-

tion and human generosity. 

The snapping of all these tensions sent my temperature the first two nights 

up to 101. 50 plus - but penicillin and better behavior have got me back to 

normal. A beautiful place indeed to relax - sunshine, trade winds, a full 

Paschal ·'. moon - a little cycling - exquisite sea-colors. But by 20 

days I will have had enough. I think I share one attribute with you: I was not 

made'to rust unburnished -- but to shine in use." 

The pang of leaving your side at such a time is ameliorated by my 

strong belief that Dillon will do magnificently. His sharp, fexreting analysis 

should bring the Council mechanism to greater use to you. Less of formalized 

matters - - more of overall presentations, like the one I was working upon 

at my last meeting. The Council range of vision should be expanded by 

carefully worked-up comprehensive views of the wider scene: with more 

time to discuss what is being unfolded. Oillon will see this: and in his 
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adequacy you will think only of me as (perhaps) one who got the engine turning 

over from its dead center. 

I have a last promise I wish to make. From all quartet's come 

in requests for me to speak, as if I were now released from a prison 

and would be ·able to "tell all." Well, that is not my concept of my duty 

to you. I have no more right to talk or write of the substantive matters 

in which I shared your confidence, at any time future than I did in the 

past. Of course, I may talk of mechanics and operations and of your own 

great spirit; but if I t a lk of those other things may a great Hand reach 

dwon from Heaven and squash me. 

As I shall never forget, a single minute, your warmth and 

leadership and right course to steer, so I hope you will sometimes 

remember the possessor of Eisenhower's 11 The Mill by the Stream. 11 

0 Your humble servant 

Bobby 

My love to Mamie 

,, 
' 
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Dear Mr. President: 

THE WHIT E HOUSE 

WASHINGTON 

March 8, 1955 

I ask to be relieved of my responsibilities e.s your Special 
Assistant fo r National Security Affairs on April 1 , 1955 . By that date, 
I sha.11 have had the privi lege of working 'With you for almost nine 
months longer t han was contemplated when in December, 1952 , you asked 
me to come to Washington. 

You a.re famili ar with the reasons for my res icnation . They are 
wholly related to my personal and private concerns. For no other reason, 
so long as my duty was satisfactory to you, would I consider leaving 
your service. 

It was your wish , upon taking office , that the Nationa.1 Security 
Council be developed into a mechanism more responsive to your use in 
detennining national security policies . During the las t twenty.six 
months I have exclusively devoted myself - With the fine cooperation of 
the Council agencies and with the skilled help of the Council Staff -
to trying to meet your wish. The Council's activity and accomplishment 
since January, 1953, affords the best evidence how your objective has 
been met . 

It i s a source of real satisfaction that you have chosen as my 
s uccessor a man for whose high qualifications we share a mutual appre­
ciation. Today, more than ever, the United States requires an effective 
mechani sm to integrate a.11 aspects of Govenunent in forming national 
security policy recommendations for your decision. My successor's 
abilities assure effective operation for you of this mechanism. 

Being quite human, I have to say what these many months of close, 
personal association have meant to me as a person. You have given me 
more courage, direction, and appreciation of the right course in life 
than anyone I ever knew. Any fell ow who works closely with you comes 
away a debtor for the rest of his life. I shall always carry in my 
h~art and mind the imprint of your warm humanity, your broad judgment, 
and your inner strength. 

am your 
In the appropriate phrase of an older but more accurate day, I 

af'fectionate and humble servantlr.....: o~"" O 
ROBERT CtJrLER 

The President 
The White House 

Special Assistant 
to the President 
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THE WHITE HOUSE 

WA S HINGTON 

November 3, 1958 

MEMORANDUM FOR THE PRESIDENT 

FROM: J. R. KILLIAN, JR. 

PORTIONS D:EMPTED 
E.O. 11652, Sec. 5 (B) (8) 
/1/Le 7b -S2 2 !f Y.,23 • 

NLE Date S/;i.ci Z Z 
I 

SUBJE CT: Preliminary R esults of the ARGUS Experiment 

\ -. 

roun d and Summary 

This hi toric e xperiment , probably the most spectacular ever 
condu c ted, pr vi.des t he fir st verification of the existence of several 
phenomena of military i mportance when a nuclear explosion takes 
place in space above the earth's atmosphere. That these phenomena 

ould result was fir st predicted by Nicholas Christofilos of the Liver­
~ ore Radiation Laboratory. He pointed out that high energy electrons 
fio m the f is s i on products generated by a suitably placed explosion 

rould spre ad out into a broad belt around the earth covering the equa­
r ial and t e m pe r ate zones . These electrons might damage electronic 

quipm ent in space, render the space above the earth temporarily 
lethal to man, generate world-wide radio noise, especially in the HF 
and VHF bands, and produce strong localized disturbances of the 
ionosphere at great distance s from the explosion. 

l ~ These predictions were brought to the attention of the President's 
' ~cience Advisory Committee in January 1958, and at its request a 

group of twenty outstanding physicists in the country was assembled 
at Livermore for an intensi ve two-week study of the subject. Their 
r e port, completed in Mar ch , confirmed and extended the theoretical 
f indin gs of Christofilos . 

, This subject matter was presented to the National Security Council 
, ,,9.n March 6 by representatives of the President's Science Advisory 
j ~ommittee . The experiment itself, with the approval of the President, 
! l:vas planned during April and May under ARPA direction and was 
j ;arried out by a team including elements of all three military services 
I 'lnd the Armed Forces Special Weapons Project. W. H. Bra·dley of my 

staff has played an important coordinating role and has brought this 
information together . , ,,.,,.. 
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The results yielded by the experiment verified and confirmed the 
earlier predictions . They affect the de sign requirements for the elec­
tronic and warhead corrponent s of intercontinental and intermediate 
range ballistic missiles, the design _of ballistic missile and air defense 
radar equipment, and, especially, military short wave communication 
equipment. 

The successful performance of the experiment was in itself an 
extraordinary accomplishment . Espe_cially notable was the successful 
launching of a large solid-fuel rocket carrying a nuclear payload from 
the heaving deck of a ship in the squally South Atlantic. Scarcely less 
so is the fact that the whole experiment was planned and carried to a _ 
completely successful conclusion in less than five months, including 
arrangements for coordinated measurements utilizing Explorer IV. 

Impressive, too, is the fact that no leaks have occurred despite 
the large number of civilian and military pe r sonnel involved in the 
plann ing, in the Navy task force, in the preparation of Explorer IV and 
the analysis of its data, and in subsequent scientific studies. 

The Experiment 

A I KT nuclear weapon, carried by a solid fuel rocket, was 
launched near 45° South Latitude in the Atlantic by the USS Norden Sound 
and exploded in space at an altitude of about 350 kilometers. The 
expanding, glowing bomb debris was confined and guided by the earth's 
magnetic field so that after the fir st few seconds, the material moved 
mainly along the magnetic field lines. The action of the field resembled 
that of the barrel of a recoilless rifle. Hali of the material plunged 
iznmediately into the top of the atmosphere near the launching site 
caus in g a man-made Aurora. The other half arched up 4000 miles above 
the equator and returned to earth, still guided by the field lines, near the 
Azores where another Aurora and radar reflections from it were observed 
.from the USS Albemarle. 

Along the trajectory, high energy electrons were emitted 'by the 
flying fission prod~cts. It was mainly with these fission-decay electrons 
in mind that the experiment had been planned. Physical principles had 
indicate d that the electrons should rebound rapidly from north to south 
along the magnetic field lines, meanwhile progressing more slowly in 
longi tude, circling the earth in a few minutes. This zigzag motion should 

i,,~,ei·-- ·- • 
,,. , • . • .., , • .- t , • ilc&.8. 
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cont inu e until the energy of th e e l ec t r ons was dis s ipated by collisions 
with other slower electrons a nd i ons which normally inhabit the space 
above the ear th. 

The experi m e nt bore out the theore t ical p re dictions of Christofil o s 
in a beautiful manner and p r ovi ded scientif ic informa t i on of great value 
about conditions surr oun d i ng the earth . T h e electrons w e re observed b y 
1neans of four counters in t h e satellite _ Explorer I V, wh i ch had b e en 
prepared with this experiment in mind. The countin g r ate was trans -
mitted by radio to micr o l ock and minitrack stat i ons on the ground and 
recorded on tapes. 

Many other observations in connection with the experiment were 
made near the launching site an d also near the so-called "conjugate 
point " to determine the effect of the phenomenon on the i on o s pher e. 
Not all of thes e results are yet available . A s i gnifi cant check on the 
Explorer IV data was provided by sounding r o ck e ts carrying ra d i a ti on 
measuring apparatus. Three shots in all were fir e d from the USS No r den 
S ound, separated by a few days . The firs~ wa s apparently low in alt i tude 
but the other two were place d as planned. The b e st observati ons w ere 
o btained from shot III. 

M ilita ry S i gnifi cance 

A nuclear explosion in space produces three kin ds of effects of 
mil i tary i mportance . The hi gh energy radiation including particles from. 
the explosion produc e s e ffe cts in space; the whi r ling h i gh energy electrons 
generate radio n o i s e ; a n d t he delayed radiat i on from the fission products 
can affect r adi o transmission. 

A ll of th e se effects are matte rs of degree, depending on yield, 
l o c a tion a nd g e ome tr i cal considerations. 

All of the effects are b o und e d by about 70° magnetic N. latitude. 
It i s dou btful if any long-liv e d effects can be produced nearer to the pole 
than t hi s limit . 

T he effects are al so limi ted by the tendency of the pressure of the 

pr o duct s of the explos i on to "burst" ·the earth's magnetic field. Too large 
a n uclear e xplo s ion w o u ld e xpel the bomb debris through a temporary 
" crack'· ' in the field. • 
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1. a. Effect in Space. The effect in space itself is of i-~~rpcii;ance 

to apparatus such as satellites and ballistic missiles exposed to this 
effect. Tb high energy electrons generate X-rays when they strike any 
rna t er ial object; these X - rays are very penetrating and can damage 
el ectr onic equipment . Of course , they are lethal to man in such quantities. 

The experime nt indicated that the I KT bursts caused about one 
m illi o n electrons p e r se cond having e~ergies greater than about 1 Mev 
to strike a square cent i m e t e r target for a period of several tens of hours . 
During the first fe w m inutes, a much higher electron flux existed in the 
vicinity of the shot . 

b. Duration. The duration of the effect is such that the electron 
counting rate decays two to one in about one day. 

2. Radio Noise Effe c t. High ener gy electrons in a magnetic field • 
radiate radio noise over a b and extendin g from a lower limit below the 
broadcast band up t o an upp er limit typi cally in the region of one 
hundred megacycles . 

The yiel d and alt i tu de of the ARGUS experimental shot were so 
p lanne,d that the n oise s houl d not have been observed. The amount of 
n oi se i s reliably predictable from the number of electr ons of each energy 
.and magnetic field orientation and therefore the experiment provides a 
basis for estimating the amount of noise produced by larger explosions. 

3. Ionosphere Effects. Spots of greatly increased ionization 
several hundred kilometers across, at each end of the magnetic field 
lines passing through the shot, are f ormed at the top of the earth's 
atmosphere. These spots should exhibit radar reflections, intense 
auroral glow, and various effects on communications equipment. The 
experiment conlirmed the existence of these effects and the data when 
fully utili zed will permit an estimate of their military consequences. 

Scientific Significance 

The experiment provided a gr eat deal of information of scientific 

importanc e . L l tf! • tr 1 ~ 
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I . From the d ecay ra t e of the el e ctron count, the density of the 
atmo s phere at great h i ghts above th e earth can b e inferred. The 1 esults 
so far seem to c onfi rm the prediction s that the " e xosphere" is somewhat 
d enser than had fo r m e rly b e en suppo se d, c onfirming recent clues from 
satellite drag data . 

2. The e ·perim.ent provi d e s the 'fir s t extensi v e experimental 
evidence concerning the structur e of the earth ' s magn etic fi e ld above 
a thousand miles or so . The fa ct that the elect r ons emitt e d by the . shot 
remained mainly confined to a layer a bou t one hundr e d miles thick for 
two weeks shows that even 4000 miles a bove the earth the magnetic 
field is not unduly turbulent as so1ne scientists had suspected. 

3. Comparison of the man-made aurorae of the ARGUS experiment 
with natural ones may throw c onsider able light on the mechanism of 
those perplexing phenomena. 
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