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“The first principle is that you must not fool yourself - and you are the easiest person to fool.”
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 Galileo and Newton and Einstein and Bohr 
Are egg-headed heroes of legend and lore. 
In the annals of science they're bona fide 
giants, 
The belles of the physicists' ball. 
But their brains notwithstanding, you've got 
to admit 
That for jocular genius, for wisdom with wit, 
For sheer creativity and hyperactivity,
It's Feynman who's king of them all! 
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 Ideas were his passion, his work was his play. 
He helped split the atom, explained "weak decay." 
His mind was so quick, he made rivals look thick, 
And his colleagues were often struck dumb. 
His lectures were brilliant, his insights sublime. 
He safe-cracked the secrets of matter and time. 
He'd dash off some articles on waves and/or particles, 
Then kick back and bang on his drum. 

 He'd tell a tall tale with his trademark panache. 
He discovered the cause of the Challenger crash. 
He dreamed of a trek from his home at Caltech 
To Tuva, a land little-known. 
But it chanced that a cancer aborted his quest, 
And soon Dr. Feynman was laid to his rest. 
So ended this sage of the nuclear age 
Who had marched to a beat of his own.
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Richard P. Feynman was born in New York 
City on the 11th May 1918. He studied at the 
Massachusetts Institute of Technology where 
he obtained his B.Sc. in 1939 and at Princeton 
University where he obtained his Ph.D. in 
1942. He was Research Assistant at Princeton 
(1940-1941), Professor of Theoretical Physics 
at Cornell University (1945-1950), Visiting 
Professor and thereafter appointed Professor 
of Theoretical Physics at the California 
Institute of Technology (1950-1959). He was 
Richard Chace Tolman Professor of 
Theoretical Physics at the California Institute 
of Technology at the time of his death.



 “So many of his witnesses observed the utter freedom 
of his flights of thought, yet when Feynman talked 
about his own methods not freedom but constraint ... 
For Feynman the essence of scientific imagination was a 
powerful and almost painful rule. What scientists create 
must match reality. It must match what is already 
known. Scientific creativity, he said, is imagination in a 
straitjacket ... The rules of harmonic progression made 
for Mozart a cage as unyielding as the sonnet did for 
Shakespeare. As unyielding and as liberating - for later 
critics found the creator's genius in the counterpoint of 
structure and freedom, rigour and inventiveness.”
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 Path integral formulation of quantum mechanics
 The theory of quantum electrodynamics
 The physics of the superfluidity of supercooled

liquid helium
 Particle physics (he proposed the parton model)
 Feynman Diagrams
 Atomic Bomb
 Challenger Disaster
 Quantum Computing and Nanotechnology
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 Feynman was a keen popularizer of physics 
through both books and lectures, notably a 
1959 talk on top-down nanotechnology called 
There's Plenty of Room at the Bottom and The 
Feynman Lectures on Physics. Feynman also 
became known through his semi-
autobiographical books (Surely You're Joking, 
Mr. Feynman! and What Do You Care What 
Other People Think?) and books written about 
him, such as Tuva or Bust!
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 Feynman also had a deep interest in biology, 
and was a friend of the geneticist and 
microbiologist Esther Lederberg, who 
developed replica plating and discovered 
bacteriophage lambda. They had several 
mutual physicist friends who, after beginning 
their careers in nuclear research, moved for 
moral reasons into genetics, among them 
Max Delbruck, Leó Szilárd, Guido Pontecorvo, 
and Aaron Novick.
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 Turned down an invite from IAS
 Went to Cornell
 His great depression
 Worked on problems that were fun e.g a 

twirling disk
 Turned down Princeton and IAS again
 Went to CalTech
 And the rest as they say is history
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 Quantum electrodynamics. The theory for which 
Feynman won his Nobel Prize is known for its accurate 
predictions. This theory was begun in the earlier years 
during Feynman's work at Princeton as a graduate 
student and continued while he was at Cornell. This 
work consisted of two distinct formulations. The first 
is his path integral formulation, and the second is his 
Feynman diagrams. Both formulations contained his 
sum over histories method in which every possible 
path from one state to the next is considered, the final 
path being a sum over the possibilities (also referred 
to as sum-over-paths.)
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 Quantum theory of the interactions of charged 
particles with the electromagnetic field.

 It describes the interactions of light with matter as 
well as those of charged particles with each other. Its 
foundations were laid by P. A. M. Dirac when he 
discovered an equation describing the motion and 
spin of electrons that incorporated both quantum 
mechanics and the theory of special relativity. The 
theory, as refined and developed in the late 1940s, 
rests on the idea that charged particles interact by 
emitting and absorbing photons. It has become a 
model for other quantum field theories.
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 Physics of the superfluidity of supercooled liquid 
helium, where helium seems to display a complete 
lack of viscosity when flowing. Applying the 
Schrödinger equation to the question showed that 
the superfluid was displaying quantum mechanical 
behavior observable on a macroscopic scale. This 
helped with the problem of superconductivity; 
however, the solution eluded Feynman. It was 
solved with the BCS theory of superconductivity, 
proposed by John Bardeen, Leon Neil Cooper, and 
John Robert Schrieffer.
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 A model of weak decay, which showed that the 
current coupling in the process is a combination of 
vector and axial currents (an example of weak decay is 
the decay of a neutron into an electron, a proton, and 
an anti-neutrino). Although E. C. George Sudarshan
and Robert Marshak developed the theory nearly 
simultaneously, Feynman's collaboration with Murray 
Gell-Mann was seen as seminal because the weak 
interaction was neatly described by the vector and 
axial currents. It thus combined the 1933 beta decay 
theory of Enrico Fermi with an explanation of parity 
violation.
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 Feynman attempted an explanation of the strong interactions governing 
nucleons scattering called the parton model. The parton model emerged 
as a complement to the quark model developed by his Caltech colleague 
Murray Gell-Mann. The relationship between the two models was murky; 
In the mid 1960s, physicists believed that quarks were just a bookkeeping 
device for symmetry numbers, not real particles. The Stanford linear 
accelerator deep inelastic scattering experiments of the late 1960s 
showed, analogously to Ernest Rutherford's, that nucleons (protons and 
neutrons) contained point-like particles which scattered electrons. It was 
natural to identify these with quarks, but Feynman's parton model 
attempted to interpret the experimental data in a way which did not 
introduce additional hypotheses. Feynman did not dispute the quark 
model; for example, when the fifth quark was discovered in 1977, 
Feynman immediately pointed out to his students that the discovery 
implied the existence of a sixth quark, which was duly discovered in the 
decade after his death.
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 Any of a group of subatomic particles thought to be 
among the fundamental constituents of matter—more 
specifically, of protons and neutrons.

 Quarks include all particles that interact by means of the 
strong force. They have mass and spin, and they obey the 
Pauli exclusion principle. They have never been resolved 
into smaller components, and they never occur alone. 
Their behaviour is explained by the theory of quantum 
chromodynamics, which provides a means of calculating 
their basic properties. There are six types of quarks, called 
up, down, strange, charm, bottom, and top. Only the up 
and down quarks are needed to make protons and 
neutrons; the others occur in heavier, unstable particles.

Manjil P. Saikia 17



 Amount of angular momentum associated 
with a subatomic particle or nucleus.

 It is measured in multiples of ℏ (h-bar), equal 
to Planck's constant divided by 2π.

 Electrons, neutrons, and protons have a spin 
of 1/2, for example, while pions and helium 
nuclei have zero spin.
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 After the success of quantum electrodynamics, 
Feynman turned to quantum gravity. By analogy with 
the photon, which has spin 1, he investigated the 
consequences of a free massless spin 2 field, and was 
able to derive the Einstein field equation of general 
relativity, but little more. However, the computational 
device that Feynman discovered then for gravity, 
"ghosts", which are "particles" in the interior of his 
diagrams which have the "wrong" connection 
between spin and statistics, have proved invaluable in 
explaining the quantum particle behavior of the Yang–
Mills theories, for example QCD and the electro-weak 
theory.
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 Theory that describes the action of the strong force.
 The strong force acts only on certain particles, 

principally quarks that are bound together in the 
protons and neutrons of the atomic nucleus, as well as 
in less stable, more exotic forms of matter. Quantum 
chromodynamics has been built on the concept that 
quarks interact via the strong force because they carry 
a form of “strong charge,” which has been given the 
name “colour.” The three types of charge are called 
red, green, and blue, in analogy to the primary colours 
of light, though there is no connection with the usual 
sense of colour.
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 Experimental method of computing that makes 
use of quantum-mechanical phenomena.

 It incorporates quantum theory and the 
uncertainty principle. Quantum computers 
would allow a bit to store a value of 0 and 1 
simultaneously. They could pursue multiple lines 
of inquiry simultaneously, with the final output 
dependent on the interference pattern 
generated by the various calculations. 
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 "The first principle is that you must not fool 
yourself—and you are the easiest person to 
fool. So you have to be very careful about 
that. After you've not fooled yourself, it's 
easy not to fool other scientists. You just have 
to be honest in a conventional way after 
that."
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 He begins working calculus problems in his 
head as soon as he awakens. He did calculus 
while driving in his car, while sitting in the 
living room, and while lying in bed at night.

 —Mary Louise Bell divorce complaint[
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 Feynman took up drawing at one time and 
enjoyed some success under the pseudonym 
"Ofey", culminating in an exhibition 
dedicated to his work. He learned to play a 
metal percussion instrument (frigideira) in a 
samba style in Brazil, and participated in a 
samba school.
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 In Surely You're Joking, Mr. Feynman!, he gives 
advice on the best way to pick up a girl in a 
hostess bar. At Caltech, he used a 
nude/topless bar as an office away from his 
usual office, making sketches or writing 
physics equations on paper placemats. 
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 There are 10^11 stars in the galaxy. That used 
to be a huge number. But it's only a hundred 
billion. It's less than the national deficit! We 
used to call them astronomical numbers. 
Now we should call them economical 
numbers.
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For a successful 
technology, reality must 
take precedence over 
public relations, for nature 
cannot be fooled. Rogers' 
Commission Report into the 
Challenger Crash Appendix 
F - Personal Observations on 
Reliability of Shuttle (June 
1986)



 If, in some cataclysm, all scientific knowledge were to 
be destroyed, and only one sentence passed on to the 
next generation of creatures, what statement would 
contain the most information in the fewest words? I 
believe it is the atomic hypothesis (or atomic fact, or 
whatever you wish to call it) that all things are made 
of atoms — little particles that move around in 
perpetual motion, attracting each other when they 
are a little distance apart, but repelling upon being 
squeezed into one another. In that one sentence you 
will see an enormous amount of information about the 
world, if just a little imagination and thinking are 
applied.
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 You can know the name of a bird in all the 
languages of the world, but when you're 
finished, you'll know absolutely nothing 
whatever about the bird... So let's look at the 
bird and see what it's doing -- that's what 
counts. I learned very early the difference 
between knowing the name of something 
and knowing something. 

 Richard Feynman
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 I was born not knowing and have had only a 
little time to change that here and there. 

 Richard Feynman, Letter to Armando Garcia 
J, December 11, 1985
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You can't say A is made of B
or vice versa.
All mass is interaction.
Statement titled "Principles" 
(c. 1950), quoted in Genius : 
The Life and Science of 
Richard Feynman (1992) by 
James Gleick
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To those who do not know 
mathematics it is difficult to 
get across a real feeling as to 
the beauty, the deepest 
beauty, of nature ... If you 
want to learn about nature, to 
appreciate nature, it is 
necessary to understand the 
language that she speaks in. 

The Character of Physical 
Law (1965) Ch. 2



 Feynman is the young American professor, half genius and half 
buffoon, who keeps all physicists and their children amused 
with his effervescent vitality. He has, however, as I have recently 
learned, a great deal more to him than that, and you may be 
interested in his story. The part of it with which I am concerned 
began when he arrived at Los Alamos; there he found and fell in 
love with a brilliant and beautiful girl, who was tubercular and had 
been exiled to New Mexico in the hope of stopping the disease. 
When Feynman arrived, things had got so bad that the doctors 
gave her only a year to live, but he determined to marry her and 
marry her he did; and for a year and a half, while working at full 
pressure on the Project, he nursed her and made her days 
cheerful. She died just before the end of the war. 

 Freeman Dyson, in letter to his parents in the spring of 1948, as 
published in From Eros to Gaia (1992), p. 325
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 If that's the world's smartest man, God help 
us. His mother, Lucille Feynman, after Omni
magazine named him the world's smartest 
man; as quoted in Genius: The Life and Science 
of Richard Feynman (1992) by James Gleick
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 In science, as well as in other fields of human endeavor, there are two kinds of 
geniuses: the “ordinary” and the “magicians.” An ordinary genius is a fellow 
that you and I would be just as good as, if we were only many times better.
There is no mystery as to how his mind works. Once we understand what he has 
done, we feel certain that we, too, could have done it. It is different with the 
magicians.They are, to use mathematical jargon, in the orthogonal complement 
of where we are and the working of their minds is for all intents and purposes 
incomprehensible. Even after we understand what they have done, the process 
by which they have done it is completely dark. They seldom, if ever, have 
students because they cannot be emulated and it must be terribly frustrating for 
a brilliant young mind to cope with the mysterious ways in which the magician’s 
mind works. Richard Feynman is a magician of the highest caliber. Hans Bethe, 
whom Dyson considers to be his teacher, is an “ordinary genius”; so much so that 
one may gain the erroneous impression that he is not a genius at all. But it was 
Feynman, only slightly older than Dyson, who captured the young man's 
imagination. 
 Mark Kac, in his introduction to Enigmas of Chance : An Autobiography (1985), p. xxv
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 Several conversations that Feynman and I had involved 
the remarkable abilities of other physicists. In one of these 
conversations, I remarked to Feynman that I was 
impressed by Steven Hawking's ability to do path 
integration in his head. "Ahh, that's not so great", 
Feynman replied. "It's much more interesting to come up 
with the technique like I did, rather than to be able to do 
the mechanics in your head." Feynman wasn't being 
immodest, he was quite right. The true secret to genius 
is in creativity, not in technical mechanics. Al Seckel
anecdote concerning Feynman's perspective on Hawking's 
ability to do the mathematical equations that his work 
requires in his head, at feynman.com.
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 Madhurrya P. Talukdar
 Chennai Mathematical Institute
 Prof. M. S. Raghunathan
 Pankaj Jyoti Mahanta
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