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To the reader. For many years, a certain anecdote has circulated through university physics 
departments, passed down from one generation of graduate students to the next. About 50 years 
ago, a man named Geoffrey I. Taylor estimated the explosive power of the first atomic bomb, the 
one tested in the desert of New Mexico in July 1945. When Taylor made his estimate, the bomb's 
power was a military secret. Time and declassification have since revealed Taylor's estimate to 
be highly accurate. His method of dimensional analysis is why the story persists. He used what 
was available to him: intuition and photographs of the explosion appearing in a popular 
magazine. With that, and that alone, he uncovered one of America's deepest secrets 1. This story 
recounts Taylor's approach through the fictional character of Milvia Capelli and the equally 
fictional events composing her life.  
 
The aim of this piece is to profile the physicist at work, struggling with a problem that initially 
appears intractable. Just as Sherlock Holmes uses deduction to break open mysteries insoluble to 
others, Milvia -- like all physicists -- uses mathematical reasoning. Hopefully, this story will 
illustrate the nature of that approach. Elementary algebra and memory of freshman physics are 
needed to follow the series of equations she uses to discover the answer. The laboratory 
notebook is essentially the professional diary of the working scientist. Consequently, six full 
pages of this story appear as laboratory notebook pages, each one labeled "University of Chicago 
Laboratories". Most of the equations in this story appear in these pages. They allow you, the 
reader, to follow her thinking as it happened. These notebook pages are integrated into the story. 
For the reader interested in better understanding Milvia's (that is, G.I. Taylor's) approach, I have 
included an appendix. This five page appendix is not part of the story, and is not written as a 
short story. Read it to see Milvia's approach applied to an analogous, but simpler, problem. In 
physics, a good approach finds many different, sometimes unexpected, applications. 
 
The larger story into which this profile fits. This profile is the central part of a larger story in 
which the full plot emerges. In brief, it is 1955. The Cold War burns and international tensions 
are running high. Analysis of radioactive fallout suggest to some US scientists that the Soviets 
are way ahead in developing a cobalt-60 super bomb. They are testing it. President Dwight D. 
Eisenhower must act. Lead by Secretary of State John Foster Dulles, hawks in his cabinet urge 
the President to take pre-emptive action. Attack the Soviet Union now, they urge him, using all 
                                                 
1 A tersely told version of the anecdote appears at the beginning of chapter six of David 
Goodstein's book States of Matter (Dover, 1985), a textbook on statistical thermodynamics. 
Another account is the article "Modern Classical Physics Through the Work of G. I. Taylor" by 
Michael P. Brenner and Howard A. Stone. It appears in Physics Today on the Web, May 2000, 
http://www.aip.org/pt/may00/taylor.htm. 
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the nuclear bombs we possess. A wise, old soldier, Eisenhower knows better. Secretly, he 
devises a way of testing his cabinet, and the quality of their advice. It is a ploy that becomes 
apparent at the end of the larger story.  
 
A second crisis then emerges. Photographs of a nuclear bomb explosion appear in Life magazine. 
Illustrated is that first bomb test in New Mexico, or is it? Eisenhower's Secretary of Defense 
Charles Wilson  breaks the bad news: pictures and the negatives of the New Mexico bomb test 
were destroyed years earlier by order of the Truman Administration. And Life magazine cannot 
trace the source of the pictures. And the Pentagon's Office of Remote Photographic Surveillance 
and Assessment concludes that these pictures could have been taken either in the New Mexico 
desert, or in the Chinese Takla Makan desert. What then is pictured? Could it be the Soviet super 
bomb, the pictures intentionally leaked by the Soviet Union to cow the American military? Some 
of Eisenhower's cabinet members think so. They argue that uncertainty about the pictures's origin 
provides further justification for attacking the Soviet Union. To make things worse, details about 
this embarrassing conundrum are leaked to a reporter for the Chicago Tribune. A story appears 
on the front page of the Sunday, 4 December 1955 edition.  
 
Eisenhower demands a second opinion and turns to American physicist J. Robert Oppenheimer, 
or "Oppy" as his friends call him. A controversial figure, Oppenheimer is a famed nuclear 
physicist who lead the successful American effort to develop the atomic bomb during World War 
II. Yet a decade later, at the time of this story, Oppenheimer is without a  security clearance. 
Questions about his past ties to persons linked to the Communist Party lead Eisenhower 
Administration in 1953, and the Atomic Energy Commission in 1954, to revoke Oppenheimer's 
security clearance. Seeking a truly different perspective, and perhaps feeling contrite, 
Eisenhower approaches Oppenheimer, know to his friends as "Oppy", for an independent 
assessment of the photographs and their origin. Oppy subsequently delegates the problem to a 
junior colleague of his, 28 year old Milvia Capelli, Assistant Professor of Physics at the 
University of Chicago. Oppy calls her in advance. "Milvia, can you come up with an estimate of 
the bomb yield in no more than 48 hours?" One could tell much about the photographs, Oppy 
reasons, with a good estimate the explosive force illustrated. "This is urgent. I have posted a 
package of documents that should help." As Milvia soon discovers, those documents reflect only 
what is publicly available. That is all Oppy has access to.  
 
In the profile below, Milvia takes the same approach taken by G.I. Taylor and, like Taylor, 
produces a surprisingly accurate estimate of the bomb yield. Milvia works from the magazine 
photographs. She tapes them into page 79 of her laboratory notebook 2. Like any Assistant 
Professor, Milvia needs to prove herself to her colleagues. The need is all the more acute for her, 
the first woman to make a tenure-track position in her department. Her research is based on 
computer simulation. She needs computer time, a very scarce and precious commodity in 1955. 
Yet it remains out of her reach. She is not a big name scientist, not a member of the old boys 
networks common in academia. At the end of the larger story, Eisenhower, his cabinet, and Oppy 
too are amazed to learn just how accurate her estimate of the bomb yield is. It resolves the 
controversy about the origin of the pictures. It confirms Eisenhower's resolve not to attack the 
Soviet Union. It also makes Milvia's name and wins her some needed computer time too.  

                                                 
2 Credit: Los Alamos National Laboratory. The pictures were declassified long ago.  
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















































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













 

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






time  
(sec) 

radius 
(meters) 

 
 
 
 





)t;E(fr = 







timetime
lengthlengthmass

 





•
•
•






2

5

time
length

lengthlengthlength
mass

timetime
lengthlengthmass

E
=



















=
ρ  
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




5
1

2tECr 







ρ

= 








ρ
+=








+

ρ
=

Elog
5
1)tlog(

5
2)tlog(2Elog

5
1)rlog( 













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



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
 
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Least Squares Straight Line Fit    

 log time log radius   
best 

fitting   
 x y x2 xy y error  
       
       
       
       
sums       
       
     
    
  
   
   
Best fitting line: y = bx + a = 0.419x + 6.45   
    
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







ptcr = 










45.6Elog
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=
ρ 





Kt23J10x065.1)10x01.1(05.1eE 14145*45.6 ===ρ= 








•Handbook 
of Chemistry and Physics 1948
.



•




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