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Princeton, 1939–1942:  
“Swimming in syrup” 
•  August 1939: Prompted by Szilard  

and Wigner, Einstein writes  
a letter to Roosevelt  
–  Possibility of nuclear chain reaction 

in uranium, in the immediate future 
–  Potential for construction of bombs 
–  Warning about German research 

•  October 1939: Roosevelt appoints  
an Advisory Committee on Uranium, 
with Wigner as a member 

•  December 1941: Metallurgical 
Laboratory established in Chicago 

–  Consolidation of work at Berkeley, 
Columbia,  and Princeton 

–  Directed by Arthur Holly Compton 
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Chicago Metallurgical  
Laboratory, 1942–1945 
•  Supervised theoretical physics  

and reactor development 

•  Supplied Chianti for celebration of first controlled 
nuclear chain reaction at CP-1 

•  Responsible for design of Hanford production reactors 

•  Member, New Piles Committee 
–  April–July 1944: Identification, evaluation,  

and discussion of possible reactor types 

Source: 
Argonne 
National  

Lab 

“… of all the people assembled, Wigner was unique in possessing a complete 
command of nuclear physics, immense mathematical power, an aptitude  
and liking for detail engineering, a powerful grasp of chemistry, and, perhaps 
most important of all, an unmatched zeal and sense of responsibility”  

– Alvin Weinberg 
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Metallurgical Laboratory organization 

Herbert Anderson 
Harold Agnew  

Walter Zinn 
Leo Szilard  

Edward Creutz 
John Manley  
George Monk 
Arthur Snell 

Joyce C. Stearns 
Martin Whitaker 
Volney Wilson 

Frank Foote (MIT) 
John Marshall (MIT) 

John Wheeler  
Robert Christy 

Francis Friedman 
Emil Konopinski 

Nicholas Metropolis 
Robert Mulliken 
Forrest Murray 
Leo Ohlinger 
Gilbert Plass 
Edward Teller 

Alvin Weinberg 
Gale Young 

Hans Bethe (Boston) 
Robert Oppenheimer (Berkeley) 

Robert Serber (Berkeley) 

George Boyd 
Milton Burton 

Charles Coryell 
Glenn Seaborg 

Isadore Perlman  
Frank Spedding 

Physics Group  
Enrico Fermi, Leader 

Theoretical Group 
Eugene Wigner, Leader  

Chemical Group 
Samuel Allison, Leader  

Health Group 
R. S. Stone, Leader 

Arthur Compton, Project Leader 
Norman Hilberry, Administrative Assistant  

Richard Doan, Administrative Officer 

Fast-Neutron Research Coordinator 
Gregory Breit 

Chief Engineer 
T. V. Moore 
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Wigner’s notebook provides a closer 
look at many project details 
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24 February 1942 
Problem identification 

•  AH: Arthur Holly Compton 
•  Problem 2: 

Absorption of Bi 
–  Fermi in charge,  

Snell to work 
–  March 27: Assigned  

to Mitchell.  

•  Problem 4: γ-rays and β-rays 
from irradiated U 
–  Fermi in charge. Borst  

to work on it 
–  March 27: Assigned to 

Mitchell. Borst and Sayvitz 
work. Report next week. 
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25 February 1942 
Searching for a theorist 

•  “Probably two men needed” 
–  One to make more  

elaborate calculations  
on an exponential pile 

–  One for general purposes 

•  Wheeler’s opinions:  
–  Weinberg is “not suited  

for calculations  
on exponential pile as we 
want them to be made” 

–  Mentioned Critchfield 
–  Was quite enthusiastic  

for Schwinger 
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8 June 1942 
Organizational  
changes 
•  Hilberry says:  

New operating committee 
–  Briggs, Bush, Conant, 

Compton, Murphree, 
Lawrence, Urey 

–  An Army general, Steyr? 

•  New chemistry organization 
–  Ames Project: Chemistry  

and Metallurgy of 92 and 94 

–  Princeton Project:  
Analytical Methods 

–  California Project:  
Properties of 24,  
Search for 49 
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17 November 1942 
Sketch of Hanford reactor 

B Reactor site, 1944 

75,000 ft3 total H2O 
distilled water necessary 
to have in whole plant. 

700000 lbs/day makeup. 
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Wigner’s notebook does not mention 
first criticality at Clinton in 1943 

11 Wigner-ORNL_1311 
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29 April 1944 
Notes on “Snell experiment” 
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April 1946:  
Why Wigner  
accepted  
a position  
at Clinton 
•  Clinton Laboratories will be 

important “in the life  
of the whole nation”: 

–  One of three or four  
well equipped nuclear research 
laboratories in the world 

–  One of two which carry out work  
on chain reacting piles 

•  “It seems to me that  
the importance  
of these laboratories  
can hardly be over estimated” 
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Where Wigner hoped  
“to exert some influence” 
•  Establishing relationships with other institutions  

“to revive nuclear physics in this country” 
–  Training program 
–  Outreach: Invited speakers, conference presentations, publications 
–  Concrete help to universities in setting up nuclear laboratories,  

including design of “a useful neutron source for them” 

•  Keeping Oak Ridge alive as a strong research center: 
–  Only too much have both Chicago and Oak Ridge lived in the past  

on fundamental knowledge that has been acquired either before  
the war or at one of the other government research centers.  

–  As these wells begin to run dry, this situation becomes increasingly 
unhealthy and we must try our best to contribute to the foundations  
of our knowledge.” 
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Wigner’s plan  
for laboratory administration 
•  Monday: Official duties 

•  Tuesday: “Do technical work  
and keep my knowledge alive” 

•  Wednesday–Friday:  
–  I hope to be one of you  

with whom you discuss  
your scientific problems  
if you think that I can help 

–  I will see you if I need help  
from you “As to my own 

function, I do not 
imagine of course  
that I shall be able  
to do a great deal” 



16 Wigner-at-Clinton_1311 

Monsanto Chemical Company 

•  Manhattan Project role: Chemical separation of polonium  
from bismuth irradiated at Clinton Laboratories 

•  At Clinton Laboratories: Succeeded University of Chicago  
as operating contractor on July 1, 1945 
–  Expected a substantial role  

in nuclear power development 
–  Contract expired after AEC decided against  

building a high-flux reactor at Clinton 

Clinton Labs, 1946: Frederick Seitz, program director;  
James H. Lum, executive director; Eugene Wigner,  

research director; Alexander Hollaender,  
recruited as director of new Biology Division 
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Monsanto at Dogpatch 

Al Capp 
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Conflicts with bureaucracy: 
Army oversight 
Wigner to Groves, October 1946 

•  The “old question of availability  
of reports from other sites  
to Clinton Laboratories’ personnel” 

•  Our request for 350 gms. of U235,  
“urgently needed for experiments” 

•  Future procedure in carrying out  
criticality experiments: 
“The conditions which would result  
from adhering to the regulations  
of your letter and their interpretation  
by Colonel Leber would make it  
practically impossible to carry out  
critical experiments” 
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Conflicts with bureaucracy: 
No improvement under AEC  
•  January 1947: Atomic Energy Commission  

assumes responsibility for national laboratories 
–  Walter J. Williams, a civilian employee of the Army Corps of Engineers,  

is named AEC director of field operations 
–  Colonel Walter Leber is Williams’s representative at Clinton Labs 

•  March 1947: Critical experiments at Clinton are halted  
at the insistence of the AEC, despite Wigner’s protests 

•  As reported in the official history of the AEC: 
–  For Wigner and the Monsanto organization,  

the incident shook their confidence  
in the future of the Clinton Laboratories  

–  Could hope the dispute was  
an isolated incident provoked  
by the transfer from Army  
to Commission control, but it could also  
be a forecast of more trouble ahead 

“Oak Ridge at that 
time was so terribly 

bureaucratized that I 
am sorry to say I 
could not stand it” 
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Wigner’s decision to return to Princeton 

While the future organization of Clinton 
Laboratories is still in a state of flux,  
I am happy to express my firm conviction  
that the future of the Laboratory as a research 
institution and as a development center  
is not in doubt . . . .  

What the exact status of the Laboratories  
will be in the future depends primarily  
on you and on your contributions and 
initiative. It is particularly important  
at present that you do not lose faith  
in the future of our institution and that you  
continue your work during this somewhat 
trying period with the same vigor and industry 
that you have shown in the past. 

Eugene Wigner 
Memo to group leaders, 

 May 24, 1947 

Wigner’s tenure as Laboratory Director had last for one year: 
 June 1946 - June 1947 
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Matters did not improve after Wigner’s 
departure 
Scientists thought that Monsanto was unsuitable to remain contractor of 
Clinton Laboratories 

 

 

 

 

 

 

 

 

Almost certainly Gale Young (not Wigner like!) 
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Christmas 1947: “Black Christmas”  
Decisions regarding future of Clinton Laboratories went 
against hopes and aspirations of scientists: 

–  Carbide Corporation to replace Monsanto as contractor not 
University of Chicago 

–  Reactor work would be transferred to Argonne 

In Oak Ridge reaction was predictably negative: 

Despite the bad start to the post Wigner era, Wigner’s 
contributions to the future of the, soon to be renamed, 
Oak Ridge National Laboratory were real and lasting. 



Accomplishments at Clinton  
under Wigner’s direction 
•  Reactor development 

–  Daniels pile (never constructed, but inspired work on coated particle fuels  
and high temperature gas-cooled reactors)  

–  Materials Testing Reactor, constructed  
at the National Reactor Testing Station  
in Idaho (now Idaho National Laboratory) 

•  Initiation of radioisotope production program 

•  Formation of new organizational units 
–  Biology under Alexander Hollaender 
–  Health physics under Karl Z. Morgan 
–  Metallurgy under William A. Johnson 

•  Key hire for future computing: A. S. Householder 

•  Operation of the Clinton Training School 
–  Directed by Frederick Seitz 
–  Inspired Oak Ridge School of Reactor Technology,  

1950–1965 
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•  Nuclear reactors provided neutron 
beams of sufficient intensity  
to enable quantitative measurements  
of scattered neutrons 

•  Ernest Wollan and Clifford Shull used 
the Graphite Reactor to systematically 
establish neutron diffraction  
as a quantitative research tool  
–  Fundamental principles 

of elastic neutron scattering 
–  Application to important problems  

in nuclear physics, chemical 
crystallography, and magnetism 

Foundations for neutron 
scattering research  
were laid at ORNL   

1994: Clifford Shull  
received the Nobel Prize  

in Physics for the development 
of neutron scattering techniques 

to analyze condensed matter  
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Isotope production and research 
became a major activity for ORNL 

1946 1960s 1966 1970s–present 

High Flux  
Isotope Reactor  

begins operations 

20 mg of ultrapure  
Bk-249 used in discovery  

of element 117 

First isotope shipment 
from Oak Ridge 

(carbon-14 to Barnard 
Hospital in St. Louis) 

ORNL makes 
>100,000 shipments 

of radioisotopes 
annually 

ORNL focuses 
on specialty isotope 

research and production 
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Metallurgical research has remained 
a signature strength of ORNL 

Metals and 
Ceramics 
Division,  

1973–2006 

Physics  
of Solids 
Institute, 

1950–1952 

Solid State 
Division,  

1952–2000 

Condensed 
Matter 

Sciences 
Division,  

2000–2006 

Materials 
Science and 
Technology 

Division, 
2006– 

Metallurgy 
Division,  

1946–1973 

W. A. Johnson 
1946-1949 

G. E. Ice 
2010-Present 
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Today’s structure is more complicated 
1946 

Metallurgy Division 
W. A. Johnson, Director 

Corrosion 
J. E. Draley 

Radiation Effects 
D. S. Billington 

Mechanical Metallurgy 
L. K. Jetter 

Physical Metallurgy 
L. K. Jetter 

2013 
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Clinton Training School 

Not pictured: 9 Navy officers, including Captain Hyman Rickover, 
whose attendance at the school was classified 
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Wigner continued a close association 
with Oak Ridge 

•  Consultation and correspondence  
with Alvin Weinberg 
–  Member of Wigner’s Theoretical Group  

at Chicago 
–  Followed Wigner to Clinton and 

succeeded him as research director 
–  Director of ORNL, 1955–1973 

•  Specific assignments 
–  Project Hope 
–  Civil defense 
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•  Weinberg persuaded Wigner 
“to participate in a round table 
discussion on nuclear reactors” 

•  Wigner expressed his hope  
that the recent announcement  
of a Soviet nuclear device  
would renew interest  
in reactor development 

•  Soon afterwards, he signed  
a contract to consult with ORNL 

Wigner returned to Oak Ridge in 1949 
for an AEC information meeting 
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Project Hope,  
1953–1954 
•  Design of a radiochemical plant  

for reprocessing  
of spent fuel elements 

–  Integrated process separated  
all nuclear materials  
at a single site 

–  Cost of recovered U-235:  
$1/gram, vs prevailing cost  
of $7.50/gram for uranium from ore 

•  Because the plant would have competed with private industry,  
the AEC elected not to proceed 

•  Positive outcomes cited by Robert A. Charpie, assistant director of ORNL: 
–  DuPont request for assistance with Savannah River Project 
–  “Generation of a large amount of enthusiasm on the part of the metallurgists  

and chemical engineers” for developing new waste disposal techniques 
–  ORNL’s ecology program 
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Graphite Reactor shutdown, 4 November 1963 
Wigner was an honored guest  

•  Presented an invited 
lecture on the future  
of nuclear science 

•  Learned the next day  
that he had been  
selected to receive  
the 1963 Nobel Prize  
in Physics 
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Wigner was a passionate advocate  
for a strong civil defense program 

•  Directed the 6 week 
Project Harbor study  
sponsored by the 
National Academy  
of Sciences 
–  Engaged ~70 scientists, 

engineers, and 
statesmen, including 
Edward Teller, Herman 
Kahn, Willard Libby,  
and Chet Holifield 

–  Produced a 1,000 page 
report calling for an 
expanded program,  
including blast shelters 
for large cities 

1965 1964–1965  Summer 1963 

•  Directed Oak Ridge  
Civil Defense 
Project, spending 
1 week a month  
at ORNL 

•  Stepped down  
as project director,  
but continued  
work at ORNL 
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Wigner’s fellow “Martians” also feared 
the possibility of a nuclear war 
 

Szilard: 
Campaigned 

vigorously  
for nuclear  

arms control 

Teller: Early and 
passionate advocate 
of missile defense;  

a leader of Strategic 
Defense Initiative 

(“Star Wars”) 

Von Kármán: 
Worked to 

strengthen U.S. air 
defense; created  

 Nuclear Weapons 
Panel for Air Force 
Science Advisory 

Board 

Von Neumann: 
 Used game theory 
to model Cold War 

interactions  
between the U.S. 

and the Soviet 
Union  

Weinberg and 
Wigner were 

disturbed  
by Teller’s 

vehemence  
but also deeply 

concerned  
about the politics 
of civil defense 
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1963: Wigner  
wrote to Weinberg 
about their vision  
for a civil defense  
program 

“… I am increasingly impressed  
by the seriousness of our 
undertaking. In fact, I am not a little 
concerned about its future  
and about the possible results  
of a failure. We must do all  
that is in our power to avoid this …”  
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Weinberg’s  
response reflects 
concerns about 
U.S. leadership 

“Would our incentive to resort to 
nuclear arms be greatly increased  
if we had strong Civilian Defense? As 
long as a tough but realistic guy like 
Kennedy is in the White House,  
I think one does not worry. Suppose 
Goldwater were President--would  
he be more willing to press  
the button because he knew that,  
as a result of our Civil Defense,  
our casualties would be fewer than  
if we had no Civil Defense?”  
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ORNL created the Eugene P. Wigner 
Fellowship Program in 1975 
•  Opportunity for physical, social, and life 

scientists and engineers no more than  
3 years past the doctorate to gain 
experience in areas of science  
and technology related to national  
energy programs and needs 

•  First 4 recipients: 
– Environmental science 
– Theoretical physics 
– Plasma physics 
– Materials science 

“Wigner, who won the Nobel Prize in Physics in 1963, is currently an ORNL 
consultant and spends the remainder of his time at Princeton University,  
where he is professor emeritus of mathematical physics” 
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Wigner Fellows continue to make 
valuable contributions to ORNL’s R&D 
•  The program is the capstone of a diverse set of research  

and education experiences aligned with Wigner’s focus  
on science education 

•  ORNL currently hosts 9 Wigner Fellows  
whose work spans the Laboratory’s portfolio 
–  Chemical sciences (2 Fellows) 
–  Computational science and mathematics 
–  DNA nanotechnology 
–  Materials science and technology (2 Fellows) 
–  Microbial ecology and physiology 
–  Nuclear physics 
–  Quantum condensed matter 



4 November 2013 
ORNL launched the Eugene P. Wigner 
Distinguished Lecture Series 
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Anniversary of first criticality  
at Oak Ridge Graphite Reactor, 

designed by Eugene Wigner,  
Alvin Weinberg, and Gale Young 

Inaugural lecture presented  
by Albert Fert, winner of the 2007 

Nobel Prize in physics 
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Oak Ridge National Laboratory 
directors, 1943–2013 

Director Contractor 
1943–1945 Martin D. Whitaker University of Chicago 

1946–1947 
 

James H. Lum, executive director 
Eugene P. Wigner, research director Monsanto 

1948–1950 C. Nelson Rucker, acting director 
Alvin Weinberg, research director 

Union Carbide 1950–1955 Clarence Larson, director 
Alvin Weinberg, associate director 

1955–1973 Alvin Weinberg 

1973–1974 Floyd Culler, acting director 

1974–1988 Herman Postma 1984: Martin Marietta  

1989–1999 Alvin Trivelpiece 1995: Lockheed Martin 

2000–2003 William Madia 

UT-Battelle 2003–2007 Jeffrey Wadsworth 

2007–present Thomas Mason 
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The Clinton Pile was the world’s 
first continuously operated  

nuclear reactor 

Oak Ridge National Laboratory 
evolved from the Manhattan Project 

Chemical processing techniques  
were developed  

to separate plutonium  
from irradiated fuel 
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Today, ORNL is a leading science  
and energy laboratory 

$1.4B  
budget 

World’s  
most intense  

pulsed neutron 
source 

4,400 
employees 

World-class  
research  
reactor 

3,000 
research 
guests  

annually 

$750M  
modernization  

investment 

Nation’s  
largest  

materials  
R&D 

portfolio 

Nation’s  
most powerful  
open scientific  

computing  
facility 

Nation’s  
most diverse  
energy R&D 

portfolio 

Managing  
billion-dollar  
U.S. ITER  

project 



43 Wigner-at-Clinton_1311 

Further reading 

•  The Recollections of Eugene P. Wigner: As Told to Andrew Szanton, 
Basic Books, 2003 

•  The Collected Works of Eugene Paul Wigner,  
Springer-Verlag, 1992–1996  

•  I. Hargittai, Martians of Science: Five Physicists Who Changed  
the Twentieth Century, Oxford, 2008  

•  L. Johnson and D. Schaffer, Oak Ridge National Laboratory:  
The First Fifty Years, University of Tennessee Press, 1994 
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