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Enrico Fermi (1901 –1954) 
- There are two possible outcomes: if the result confirms 

the hypothesis, then you've made a measurement.          
If the result is contrary to the hypothesis, 

 then you've made a discovery – 
 
 

Enrico Fermi was an Italian-American physicist particularly known for his work on the 
development of the first nuclear reactor and for his contributions to the development of 
the quantum theory, nuclear and particle physics, and statistical mechanics. He was 
awarded the 1938 Nobel Prize in Physics for his work on induced radioactivity, which is 
where you force an element to radiate in order to not only study the effects but also create 
power from the particles and waves shot off by the atoms of the radiating element.  
 
Fermi is widely regarded as one of the leading scientists of the 20th century, highly 
accomplished in both theory and experiment. Along with J. Robert Oppenheimer, he is 
known as “The Father of the Atomic Bomb.”  
 
Fermi was born in Rome, Italy in September of 1901. As a young boy he would 
dismantle small engines and other parts with his brother. Enrico went on to immerse 
himself in scientific study, which would lead to his remarkable career. One of his first 
sources of study was a science book he found at a local market that contained topics like 
mathematics, classical mechanics, astronomy, optics, and acoustics.  
 
In 1918 Fermi enrolled at the Scuola Normale Superiore in Pisa, where he was later to 
receive his undergraduate and doctoral degree. In order to enter the Institute, candidates 
had to take an entrance exam, which included an 
essay. For his essay on the given theme 
Characteristics of Sound, 17-year-old Fermi chose to 
derive and solve the Fourier analysis based partial 
differential equation for waves on a string. The 
examiner, Prof. Giulio Pittato, interviewed Fermi 
and concluded that his essay would have been 
commendable even for a doctoral degree. Between 
1919 and 1923 Fermi studied general relativity, 
quantum mechanics and atomic physics. In 1922 
Fermi graduated from Scuola Normale Superiore. 
 
In 1923, while writing the appendix for the Italian edition of the book The Mathematical 
Theory of Relativity by A. Kopff, Enrico Fermi pointed out, for the first time, that hidden 
inside the famous Einstein equation, E=mc2, there was an enormous amount of nuclear 
energy to be obtained and used. 
 
At age 24 Fermi took a professorship at the University of Rome instructing at first 
particle physics. He formed a group with many notable scientists in which they conducted 
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many experiments that made many important contributions to practical and theoretical 
aspects physics. These include the theory of beta decay, a type of radiation, later referred 
to as the theory of the "weak interaction" (one of 
the 4 basic forces in nature, then brand new) with 
the inclusion of the neutrino postulated in 1930 by 
Wolfgang Pauli, and the discovery of slow 
neutrons, which was to prove pivotal for the 
working of nuclear reactors. 
 
Fermi was well known for his simplicity in solving problems. He began his inquiries with 
the simplest lines of mathematical reasoning, and then later produced complete solutions 
to the problems he deemed worth pursuing. Everyone acknowledged his abilities as a 
great scientist, combining theoretical and applied nuclear physics. He influenced many 
physicists who worked with him. From the time he was a boy, Fermi meticulously 
recorded his calculations in notebooks, and later used them to solve many new problems 
that he encountered based on these earlier known problems. 
 

In 1938, Fermi received the Nobel Prize in 
Physics at the age of 37 for his "demonstrations 
of the existence of new radioactive elements 
produced by neutron irradiation, and for his 
related discovery of nuclear reactions brought 
about by slow neutrons". After Fermi received 
the Nobel Prize in Stockholm, he, his wife Laura, 
and their children immigrated to New York. 

Soon after his arrival in New York, Fermi began working at Columbia University, and 
later at the University of Chicago; this is where he would later begin his work on the 
Manhattan Project, a top secret experiment to construct a nuclear reactor in order to 
create the world’s first atomic bomb. 
 
In August 1939 Leó Szilárd prepared and Albert Einstein 
signed the famous letter warning President Franklin D. 
Roosevelt of the probability that the Nazis were planning to 
build an atomic bomb. Roosevelt was concerned enough 
that the Uranium Committee was assembled, and awarded 
Columbia University the first nuclear power funding of 
US$6,000. The money was used in studies, which led to the 
first nuclear reactor Chicago Pile-1, a massive "atomic pile" 
of graphite bricks and uranium fuel, which went critical (A 
critical mass is the smallest amount of fissile material 
needed for a sustained nuclear chain reaction. The critical 
mass of a fissionable material depends upon its nuclear 
properties) on December 2, 1942, built under Stagg Field, 
the football stadium at the University of Chicago. This 
experiment was a landmark in the quest for energy, and it 
was typical of Fermi's brilliance. Every step had been 
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carefully planned, every calculation meticulously done by him. 
 

This successful initiation of a chain-reacting pile was 
important not only for its help in assessing the properties of 
fission needed for understanding the internal workings of an 
atomic bomb but also because it would serve as a pilot plant 
for the massive reactors, which would then be used to produce 
the plutonium needed for the bombs used at the Trinity site 
and Nagasaki. Eventually Fermi and Szilárd's reactor work 
was folded into the Manhattan Project. 
 
Fermi was present as an observer of the Trinity test on July 
16, 1945. Engineer Jack Aeby saw Fermi at work: As the 
shock wave hit Base Camp, Aeby saw Fermi with a handful of 
torn paper. "He was dribbling it in the air. When the shock 
wave came it moved the confetti. He thought for a moment." 
Fermi had just estimated the yield of the first nuclear 
explosion. Fermi's strips-of-paper estimate was ten kilotons of 
TNT; the actual yield was about 19 kilotons. 

In his later years, Fermi did important work in particle physics, especially related to tiny 
particles that make up protons, neutrons and electrons. He was also known to be an 
inspiring teacher at the University of Chicago, and was known for his attention to detail, 
simplicity, and careful preparation for a lecture. Later, his lecture notes, especially those 
for quantum mechanics, nuclear physics, and thermodynamics, were transcribed into 
books, which are still in print. 
He also mused about a proposition, which is now referred to as the "Fermi Paradox". This 
contradiction or proposition is this: that with the billions and billions of star systems in 
the universe, one would think that intelligent life would have contacted our civilization 
by now. 
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Equation for Estimating Extra – Terrestrial Life 

Equation for estimating time to explore universe with self-reproducing robots. 
Fermi’s theory on why there is no alien life 


