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Y’all know Mal, but what is JASON? E.g., “JASON’s chief purpose is to provide 

government managers with independent scientific and technical expertise to address 

technical problems and challenges facing the intelligence and defense communities. 

JASON topics are selected based on the nature of the technical issue, the expertise 

available to address the issue, and the availability of JASON members to participate.”1 

 

JASON had its first summer study in 1960; Mal was among the original members. 

Charles H. Townes brought the concept to reality, with the commitment of theorists Keith 

A. Brueckner, Marvin L. Goldberger,  and Kenneth M. Watson. The group works on 

many topics, both classified and open, for many departments and agencies of the U.S. 

Government, among them the decennial census, underwater sound, topics related to 

nuclear weapons. 

 

Glimpses: 

1. The CORONA-corona problem (~1960) 

2. “Stratospheric Nitric Oxide Production from Past Nuclear Explosions and Its 

Relevance to Projected SST Pollution” (1972) 

3. Alfvén Propulsion Engine – “The APE in space” (1964) 

4. “Impacts of Severe Space Weather on the Electric Grid’ (2011) 

 

In all this, Lois(1927-2018) and I had the great pleasure to know Mal and Paula as warm, 

intelligent and knowledgeable friends, enjoying our work and many meals together. 
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Peek 1: “By the late 1950s, Soviet air defenses had advanced to the point that high-flying aircraft were no 

longer invulnerable. Indeed, a U-2 piloted by Francis Gary Powers was shot down over the Soviet Union in 

May 1960. Clearly, other means had to be developed to spy on the Soviet Union and its allies. Fortunately, long 

before the shooting down of Powers’s U-2, the government had been investigating spying from space (see box 

below). In 1958, the government turned to satellite-based reconnaissance with a program known as Corona. 

“Developing one of the first satellites was a daunting challenge. It took 13 launches until the first 

successful image was taken. However, one technical problem was so serious that it endangered the success of 

the program. A series of bright streaks appeared across the satellite’s acetate film, in some cases completely 

covering the film. Ironically, given the satellite’s name, these streaks were coronal discharges caused by the 

buildup and release of static electricity aboard the spacecraft. But where did the static electricity originate? To 

solve the problem, scientists and engineers in the program were joined by scientists from academia, among 

them Luis Alvarez, Sidney Drell, and Malvin Ruderman. Working together, these scientists correctly identified 

that the static discharge was a result of outgassing from the rubber rollers that transported the film through the 

camera. They also recommended a series of corrective actions, ranging from better grounding of components 

on the spacecraft to vacuum testing of components before launch. These corrective actions solved the problem, 

and the techniques identified by the panel are used on virtually all US reconnaissance satellites to this day. 

(For an overview of the Corona program, see Albert D. Wheelon’s article “Corona: The First Reconnaissance 

Satellites,” PHYSICS TODAY, February 1997, page 24.)” [From M.F. Moynihan1, Dec. 2000] 

From A.D. Wheelon, op cit: “A major challenge to the Corona program occurred in 1963. Some of the 

returned film was completely exposed— apparently by a bright source. We judged that this was caused by 

corona discharge in the satellite. I persuaded Sidney Drell to take leave from Stanford University to lead a team 

of engineers and scientists to address this problem. With Itek engineers, they traced the problem to outgassing 

from the rubber rollers that transported film through the camera. By vacuum testing and careful selection of 

rollers, the problem was solved within a year.” 

 

 
1 https://doi.org/10.1063/1.1341915 
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Peek 2: “Stratospheric Nitric Oxide Production from Past Nuclear Explosions and its 

Relevance to Projected SST Pollution2” (1972) 
While we were writing a Report3 to the President, H.S. Johnston and others predicted that NOx in the 

exhausts of an SST fleet in the stratosphere would catalytically impair the stratospheric ozone layer, damaging 

both plant and animal life.   

Here is a brief quote from Drell/Foley/Ruderman:     

 

 
2 IDAHQ 72-14452 ”STRATOSPHERIC NITRIC OXIDE PRODUCTION FROM PAST NUCLEAR EXPLOSIONS AND ITS RELEVANCE TO PROJECTED SST POLLUTION” by  H.M. Foley and M.A. Ruderman (1972) (2 MB PDF) 
3 “Final Report of the ad hoc Supersonic Transport Review Committee, R.L. Garwin et al, March 30, 1969. https://rlg.fas.org/690330-sst.pdf 
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Peek 3: “Drag and Propulsion of Large Satellites in the Ionosphere; An Alfven 

Propulsion Engine (APE) in Space4” (1964) 
“ABSTRACT: A conductor moving across a magnetic field B in a vacuum will have an induced charge 

separation sufficient to cancel the electric field E = (v x B)/c seen by a co-moving observer. When the 

surrounding medium is a plasma there exist possible mechanisms for charge to be conducted away with a 

resulting d.c. current flowing through the conductor. In this paper we consider the circulation of charge by 

means of the generation of Alfvén waves, a mechanism which is particularly effective for very large conductors 

moving in or above the earth's ionosphere. When applied to a study of the Echo satellite it gives rise to a 

significant damping of the orbit as mechanical energy is converted to that of Alfvén radiation. The calculated 

drag is equal to that observed for the orbit of Echo I and attributed in earlier studies entirely to the mechanical 

drag of considerable nonionized atmospheric density. Perturbations in electron density associated with this 

current flow may in appropriate circumstance be detectable even thousands of kilometers away from such a 

high altitude satellite. The drag can be changed to a propulsion mechanism when a source of electrical power 

is available on the satellite. Up to fifty per cent of the expended power is available for pushing a space vehicle 

across an ambient magnetic field.” 

 

Peek 4: “Impacts of Severe Space Weather on the Electric Grid5” (2011) 

 
4 IDA/HQ 64-3021, “Drag and Propulsion of Large Satellites in the Ionosphere; An Alfven Propulsion Engine (APE) in Space” by S.D. Drell, H.M. Foley, M.A. Ruderman (1964).(21 MB PDF) 
5 ”Impacts of Severe Space Weather on the Electric Grid” by M.C. Gregg, et al,  2011 https://irp.fas.org/agency/dod/jason/spaceweather.pdf 
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“The Carrington Event was the most intense geomagnetic storm in recorded history, peaking from 1 to 2 

September 1859 (Wikipedia)” with induced voltage about 4 V/km (!).  At the time, the only long conductors 

were telegraph wires.  Now much of the world is powered by transmission lines hundreds of km long, with 3-

phase AC transmission at 700 kV or above – “EHV” transmission lines. 

 

          
 

But how can a geomagnetic storm with peak magnetic field much less than that of the earth’s static field injure 

transformers that are withstanding almost a megavolt AC? 

 

“Taking dB/dt = 10 nT/s for a strong magnetic storm, _x = 100 km, and R = 1 ohm, IGIC = 10-8 × 105 × 50 = 50 

mA when the return current is so shallow that D ~ 0.  GIC of this magnitude are too small to damage grids or 

their components. Telegraphers discovered the importance of small loop areas when they avoided significant 

GIC by replacing the ground with a second telegraph wire close to the first [43]. In highly resistive ground, 

return flows are deep, greatly enlarging loop area but not necessarily increasing loop resistance. For D = 100 

km, IGIC = 10−8 ×105 ×105 = 100 A, far more than enough to cause serious problems.” 
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Coda:  I hope I’ve given you a glimpse of the topics on which Mal has been working in the summers over 

the decades in hardship locations such as Woods Hole, Santa Barbara, or for many of the past 40 summers, in 

La Jolla. 

 

And I’ve planned for two minutes of discussion. Thank you. 

 

     / Dick Garwin /  
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