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Sidney D. Drell was born September 13, 1926 in Atlantic City and died at the age of 

90 on December 21, 2016 in Palo Alto.  Universally known at “Sid,” his life was full 

of friendship, music, and accomplishment1.  I had the pleasure over many years of 

sharing with him some of his activities in the pursuit of strategic stability and control 

of nuclear weapons.  I focus on three examples, any one of which should have earned 

him the world’s deep respect and gratitude.   

 

Sid Drell on satellite imagery 

 

I was to know Sid well through many days and weeks spent together on the 

President’s Science Advisory Committee—PSAC—of which he was a member 1966-

71and, particularly, from some of its military-oriented and intelligence panels.  His 

first contact with the field was probably his service in the solution of a technical 

problem exhibited by the world’s first film-return satellite reconnaissance system, 

code-named CORONA that first flew in August 1960 and last in 1972, returning to 

Earth a reentry vehicle—RV—containing kilometers of ultra-thin-base, high-

resolution, imagery taken by two panoramic drum cameras in the satellite. Each image 

occupied 7.0 cm by 76 cm length on the film, corresponding typically to 10 by 120 

miles on the ground—resulting in stereo coverage of a 120-mile-wide ground swath. 

In 1963, Sid was asked by Albert D. (“Bud”) Wheelon, responsible for the CORONA 
                                                 
1 An excellent biographical memoir is available: http://www.nasonline.org/publications/biographical-memoirs/memoir-pdfs/drell-sidney.pdf (by Robert Jaffe and Raymond Jeanloz, 2017). I 

urge you to read it. 

http://www.nasonline.org/publications/biographical-memoirs/memoir-pdfs/drell-sidney.pdf
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Program at the time, to head a small group of physicists to solve an urgent, even 

catastrophic, problem—the fogging of the film by flame-like exposure to the electrical 

phenomenon known as “CORONA”—in this case arising from static electricity 

discharge of the highly insulating film as it was unspooled and transported over a 

complex path within the satellite, in the vacuum of space.  This was brought under 

control and was Sid’s introduction to the highly classified and compartmented field of 

satellite reconnaissance.  Sid took leave from Stanford to work on this problem. 

 

Sid then became a member of the “Land Panel” advisory to the President’s Science 

Advisor at critical periods in the development of advanced satellite reconnaissance—

especially imagery, as distinguished from the return of electronic intelligence—

ELINT—from space.  The work of the Land Panel is described to some extent in my 

1995 paper on the CORONA Program2 and in my remarks on the contributions of 

Edwin H. Land himself.3   

 

Sid’s work on satellite reconnaissance contributed greatly to U.S. knowledge of what 

was going on in the world in “denied areas” and earned him the formal designation as 

one of only ten “Founder of National Reconnaissance”, awarded in the year 2000 by 

the National Reconnaissance Organization—NRO—on the 40th anniversary of its 
                                                 
2 "CORONA: America's First Reconnaissance Satellite System. A view from the 'Land Panel'" (Draft 4 of 06/07/95), by R.L. Garwin, Notes for presentation in Panel I "The First Satellite 

Reconnaissance System. Developing CORONA-- its technical problems, improvements and victories," at George Washington University, Washington, DC, May 23, 1995. 
3 "Edwin H. Land: Science, and Public Policy," by R.L. Garwin as presented 11/09/91 at Light and Life, A Symposium in Honor of Edwin Land, American Academy of Arts and Sciences, 

Cambridge, MA. Published in Journal of the Irish Colleges of Physicians and Surgeons, Vol. 22, No. 1, January 1993. 

https://fas.org/rlg/052295CRNA%20CORONA%201-7.pdf
https://fas.org/rlg/110491LSPP%20Edwin%20H%20Land%20.pdf
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formation.  Sid’s warm personality, persistence, and friendship enabled him to achieve 

many successes.  On PSAC, he served for many years as a member of the Strategic 

Military Panel—SMP. Like most PSAC panels, the SMP’s met for two days, about 

once a month in the Old Executive Office Building west of the White House.  The 

SMP was concerned routinely with Soviet nuclear capabilities against the 

United States—ICBMs and submarine-launched ballistic missiles (Soviet bombers 

were handled by my PSAC Military Aircraft Panel), and with defenses against these 

threats.  Each year the SMP would provide for the President a highly classified 

technical assessment of the strategic confrontation, part of which was usually an 

analysis of the most recent proposal by the U.S. Army for deployment of missile 

defenses against Soviet ICBMs and SLBMs.  One such, signed by Sid as Chair of the 

SMP, found its way to the desk of Henry A. Kissinger, President Nixon’s National 

Security Advisor, and the now declassified document bears the note of Kissinger to 

his staff, “We must get PSAC out of strategy!”  In fact, PSAC was not doing strategy, 

but looking at options and consequences.   

 

Sid as informal advisor to Henry A. Kissinger—national security advisor and 

then secretary of state, 1969 to 1975 

  

Paul Doty, Harvard biochemist and close friend of Kissinger on the Harvard faculty, 

had long been interested and active in the control of nuclear weapons, especially in the 
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Pugwash movement, where he took the initiative to have side meetings of some of the 

U.S. delegation to the international Pugwash meetings, with Soviet scientists.  Smart 

and public spirited, Doty and his Harvard colleagues built these meetings into an 

important channel of communication with Soviet scientists and ultimately nuclear 

weapon developers, facilitated on the Soviet side by “minders” who duly reported to 

the highest level of the Soviet government.  On the U.S. side, the Doty group would 

have preliminary meetings with the National Security Advisor, the Secretary of State, 

and sometimes the Secretary of Defense, and would provide written and oral reports 

on the discussions.  Sid was not a member of that group but he was of another. Doty 

group.   

 

The Nixon White House staff was suspicious of PSAC and did not have close 

relations with the PSAC Chair, the President’s Science Advisor.  Doty, a founder of 

PSAC, realized that Kissinger was denying himself and the President valuable 

information and advice, and arranged to have a side meeting the evening of the first 

day of each of the monthly two-day PSAC meeting, and again breakfast in the White 

House Situation Room with Kissinger the second day of the meeting.  A small group 

of colleagues met with Kissinger (the Doty Group) and presented often highly 

classified papers that had been assigned the previous month and accepted new tasks 

for the following month.  Some of these had to do with the problem of MIRV 

(multiple, independently targeted reentry vehicles), others with limitations on missile 
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defense, and the like.  In parallel, Sid and I were members of the Land Panel and were 

involved with an analysis of the options for the successors to CORONA in space 

imagery—initially two film-return systems, HEXAGON and GAMBIT and then an 

option for a system that would return imagery by electronic transmission (radio). 

 

Although we couldn’t share this information with the rest of the Doty group, Sid and I 

regarded it as our obligation to share it with the National Security Advisor, and after 

being empowered to do so, we hand-wrote a brief note and asked Kissinger’s aide to 

take it to him when he was involved with a meeting.  Kissinger and Nixon approved 

the system, which has greatly contributed to U.S. knowledge of activities regarding 

strategic weapons, both offensive and defensive.  Before his service on PSAC and its 

various panels, in 1960 Sid was a founding member of the JASON group of scientists 

advising elements of the U.S. government.  JASON’s first Summer Study was housed 

at Bowdoin College, and was focused on space and missile defense.  It was the 

group’s introduction to the phenomenology of nuclear explosions in space.  As a 

member of various PSAC panels, I briefed JASON that summer. In 1966 I was invited 

to join JASON and had the pleasure of working with Sid in the summer studies—in 

La Jolla for the most recent 40 years or so.  

 

JASON itself was created by senior U.S. scientists (mostly physicists) who had been 

involved in the developments of WWII—radar and, particularly, nuclear weapons.  
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Most of them had had experience with PSAC and recognized that there was a gap 

opening in the scientific expertise applied to military activities, that had been essential 

in surviving and winning WWII.  Ultimately, Charles H. Townes, in a stint as Vice 

President of the Institute for Defense Analyses, together with the JASON founders—

Marvin L. Goldberger, Kenneth M. Watson, and Keith A. Brueckner—recruited their 

colleagues into what became the current JASON model.   

 

There is a lot of fun in learning new things, and one of the results of the early Study, 

in addition to considerations of “blackout” or “red-out” as a result of space nuclear 

explosions, was the Alfven Propulsion Engine (Sid delighted in calling it “the APE in 

space”). Of course these were serious matters and were taken as such. 

 

JASON was to provide what was missing from high-level advisory committees in the 

government—fresh eyes on an important problem, backed up by a scientific paper, 

rather than by hunches and assertions.   

 

At a time when Air Force was tiring of the same old Minuteman missile in silos in the 

United States, defense intellectuals were prescribing “essential” modifications of the 

basing—especially of a new missile the “M-X” (with “X” designating experimental).  

It was well known that the solution was the M-X missile, but what was the problem? 

The problem most widely asserted by Paul Nitze and those urging the deployment of 
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the M-X was “Minuteman vulnerability,” because Soviet warheads were assumed 

soon to be so accurate that they could destroy with high confidence a Minuteman silo 

with the expenditure of a single warhead from a highly MIRVed Soviet missile.  

 

The M-X missile basing insanity was rampant in 1980 with various high-level official 

and unofficial panels advocating or criticizing various deployment options, including 

week-long patrols of diesel-powered aircraft over the United States carrying one or 

more M-X missiles for air launch, or the buried “racetrack” mode of deployment, in 

which one or more M-X missiles on transporters would stop at unknown locations in a 

multi-mile-long racetrack, immune to observation by the Soviets, or the deceptive 

basing scheme, in which 500 M-X missiles would be deployed in 5,000 silos, with 

dummy missiles in 4,500 of them, and so on.  Ultimately, 50 M-X missiles were 

deployed in the very same Minuteman silos deemed to be so vulnerable that a new 

generation of ICBM missiles and bases were required; they have now been removed.  

 

JASON was tasked by William J. Perry, then Director of Defense Research and 

Engineering in the Carter Administration, to conduct a study of basing M-X missile 

on small submarines, which would not need to deploy into the vast oceans, and 

certainly not near the Soviet Union, where the first SLBM short-range missiles were 

deployed.  Sid and I were the leaders of this JASON effort, and I recall that at a 

certain point, we had done what seemed to be a reasonable study, and then Sid 
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prodded me “Can’t we do more?”  We could, and did an expanded study that resulted 

in the proposal to deploy two or four 100-ton M-X missiles, individually 

encapsulated, lying horizontally alongside a submarine of perhaps 500 or 1,000- ton 

displacement.  We took into account transients in the launch of the missile, accurate 

navigation by hundreds of pseudolites on U.S. territory broadcasting GPS-like signals.  

In typical Sid collaboration mode we arranged with the Draper Laboratory of 

Cambridge, MA, to send an “observer” to vet the (to Draper, anathema) radio 

guidance, with the result (one can never be sure) that Draper began to use GPS for 

scoring its inertial navigation systems in test, part of the way to relying on them for 

the navigation of the missiles themselves.   

 

The ”Can’t we do more?” resulted in the additional effort to produce from the Secret 

JASON report an unclassified publication in the MIT Technology Review4 bringing 

the small undersea mobile—SUM—system into public view and exposing it to 

criticism, both warranted and unwarranted.  Perhaps its most famous moment was this 

New Yorker cartoon. Sid contacted the cartoonist and posted the original in his office 

at SLAC.   

 

Here is the cartoon, and a view of the 1981 Technology Review article. 
 

                                                 
4 "Basing the MX Missile: A Better Idea," by R.L.Garwin and S.D. Drell, Technology Review ,  Edited at the Massachusetts Institute of Technology, May/June 1981. The authors would have 

preferred black print on white paper, rather than the artistic white on patterned blue that makes it almost impossible to read the text or view the diagrams 

https://fas.org/rlg/050081MXTR_Technology_Review.pdf
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More technically, this is the open publication Sid and I published in Technology Review. 
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The SUM system was a serious answer to a rhetorical question.  
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Two more facets of the Drell saga—nuclear weapon safety, reductions, and potential 

elimination 

 

In 1990, in response to concerns about the safety of U.S. nuclear weapons, Sid was 

asked to form a congressional panel to analyze the problem and to recommend 

solutions.  This was no easy task in such a highly classified and sensitive area, and to 

do a proper job, Sid recruited fellow physicists Charles H. Townes, and 

John S. (“Johnny”) Foster, II, former Director of the Lawrence Livermore weapons 

laboratory, former DDR&E-- a highly respected and vigorous participant in many 

national security activities.  Sid also had the good sense to recruit Bob Peurifoy, who 

had recently retired from Sandia National Laboratories, which provides the arming, 

fuzing and firing systems for U.S. nuclear weapons, and much of the engineering of 

the nuclear weapon itself.  Peurifoy provided technical support and was the keeper of 

a mine of unclassified technical information with which he was intimately familiar. 

 

Here I present several of the slides illustrating the 01/12/18 lecture by Raymond 

Jeanloz at SLAC recounting the Drell-Townes-Foster Nuclear Weapon Safety Study.  
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Beyond the very important content and conclusions of the Study, there was a big 

legacy within the JASON group, in the relationship of trust and mutual respect created 



               _03/07/2019_ Sid Drell’s Contributions to Arms Control and Strategic Stability-5.doc                               25  

by the Drell-Townes-Foster panel with the U.S. nuclear weapon laboratories—

Los Alamos, Livermore, and Sandia.  This stood the nation (and JASON) in good 

stead in continuing to maintain nuclear weapons reliable and safe despite the cessation 

of nuclear explosion testing in 1992 and helped lay the basis for the Comprehensive 

Nuclear Test Ban Treaty—CTBT—signed in 1995 but never ratified by the United 

States or China.  Sid spearheaded JASON work with the White House and with DOE 

and DOD, and the creation of the National Nuclear Security Administration—

NNSA—within the DOE, although his goal was a much more nearly autonomous 

NNSA than turned out to be the case.   

 

Sid led the charge within JASON in helping to define the Science-Based Stockpile 

Stewardship Program—SBSSP—and to put reality behind the name.  Over the years 

from 1994 to the present (more than a quarter century since the cessation of nuclear 

testing in 1992), Sid’s work and that of his colleagues in the labs and in Washington 

has led to a better understanding of the U.S. nuclear weapon stockpile than we ever 

had before or could have had with reliance on nuclear explosion testing. Raymond 

Jeanloz provided insight on Sid’s work in arms control and nuclear weapons at the 

SLAC memorial for Sid Drell, from which I use slides by permission.5 
 

 

                                                 
5 01/12/18 Raymond Jeanloz, SLAC Presentation, "Sid Drell: Beyond the Blackboard, Physics of Nuclear Weapons," 

https://conf.slac.stanford.edu/siddrellsymposium/sites/siddrellsymposium-conf.slac.stanford.edu/files/Jeanloz.pdf 

https://conf.slac.stanford.edu/siddrellsymposium/sites/siddrellsymposium-conf.slac.stanford.edu/files/Jeanloz.pdf
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The CTBT helped remove a considerable spur to proliferation of nuclear weapons and 

a path to the refinement of nuclear weapons and to the extension of fission weapons to 

the more economical and far more powerful thermonuclear weaponry.   
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But Sid was not slow to realize that these accomplishments alone would not suffice, 

but that active arms control and reduction and even the elimination of nuclear 

weapons were goals to be prized. His deep involvement with Andrei Sakharov in 

advocacy of human rights and arms control, and Sid’s continual search for levers to 

achieve these aims, encouraged his involvement in organizing the “Gang of Four”—

George P. Shultz, Sam Nunn, William J. Perry, and  

Henry A. Kissinger—and in creating its initial focus on “Reykjavik revisited” on the 

20’th anniversary of the Reagan-Gorbachev summit. At their meeting in 1986, where 

President Reagan hoped to eliminate “fast fliers” (nuclear-armed ICBMs) and 

legitimize his Strategic Defense Initiative, USSR General Secretary Gorbachev 

countered with the elimination of all nuclear weapons world-wide. Gorbachev’s 

insistence on confining SDI research “to the laboratory” and the U.S. team’s studied 

lack of imagination that this might be a space laboratory killed this improbable 

initiative, that Sid and the Gang of Four revived in 2006. 

 

As in his physics, Sid Drell has left an admirable legacy of conduct and substance that 

we should try our best to emulate. 


