
Einstein’s Mistakes

Einstein was the greatest 
genius of the Twentieth 
Century, but his discoveries 
were blighted with mistakes. 
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The Human Failing of Genius. 



An evaluation of the man

Here, Einstein grows up, his 
thinking evolves, and many 

quotations from him are listed. 

PART 1



Albert Einstein (1879-1955)

Einstein at 14
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Einstein at 26 Einstein at 42
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Albert Einstein (1879-1955)
Einstein at age 61

(1940)



Born in Ulm, Swabian region of Southern Germany.
From a Jewish merchant family. Had a sister Maja. Family 
rejected Jewish customs.
Did  not inherit any mathematical talent.
Inherited stubbornness,
Inherited a roguish sense of humor,
An inclination to mysticism,
And a habit of grüblen or protracted, agonizing “brooding”
over whatever was on its mind. 
Leading to the thought experiment.
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Albert Einstein (1879-1955)
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Portrait in 1947 – age 68, 
and his habit of 
agonizing brooding over 
whatever was on its 
mind. 
He was in Princeton, NJ, 
USA.



Einstein the mystic
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•“Everyone who is seriously involved in pursuit of 
science becomes convinced that a spirit is 
manifest in the laws of the universe, one that is 
vastly superior to that of man..”
•“When I assess a theory, I ask myself, if I was 
God, would I have arranged the universe that 
way?”
•His roguish sense of humor was always there. 
•When asked what will be his reactions to 
observational evidence against the bending of light 
predicted by his general theory of relativity, he said:
•”Then I would feel sorry for the Good Lord. The 
theory is correct anyway.”



Einstein: Mathematics
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•More quotations from Einstein:
•“How it is possible that mathematics, a 

product of human thought that is 
independent of experience, fits so 

excellently the objects of physical reality?”
•Questions asked by many people and 

Einstein:
•“Is God a mathematician?”

•His conclusion:
•“ The Lord is cunning, but not malicious.”



Einstein the Stubborn Mystic 
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“What interests me is whether God had 
any choice in the creation of the world”
Some broadcasters expunged the 
comment from the soundtrack because 
they thought it was blasphemous.
Einstein considered his stubbornness 
an important asset. He is recorded to 
say:
”All I have is the stubbornness of a 
mule. No, it is not quite all.  I also have 
a nose.”



Einstein’s Stubbornness

10

Einstein thought that scientific greatness was primarily a matter of 
character, the determination not to compromise or accept incomplete 
answers.  
Einstein inherited from his parents the Jewish intellectual tradition with 
a deep respect for learning; and its penchant to rabbinical disposition 
and difficult to understand dogmatism in the manner of Spinoza, the 16th

century Dutch-Jewish philosopher.
All his discoveries were the result of previous agonizing “brooding”. He 
called them “thought experiments”.



Work performed before him 
and not quoted.

The thinking at the time and the 
discovery made before him.

PART 2



Einstein’s theories were based on work discovered before him.
We can cite the considerable and independent contributions of 
James Maxwell, Albert Michelson, Hermann Minkowski, Henri 
Poincaré, Max Plank, Ludwig Boltzmann, and others.
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Work already accomplished 

Maxwell                 Michelson             Minkowski    Poincare



Galileo Galilei (1564 -1642)
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•According to Stephen Hawking, Galileo 
probably bears more of the responsibility for 
the birth of modern science than anybody 
else, and Albert Einstein called him the 
“father of modern science”.

•A biography by Galileo's pupil Vincenzo
Viviani stated that Galileo had dropped balls 
of the same material, but different masses
from the Leaning Tower of Pisa to 
demonstrate that their time of descent was 
independent of their mass. This was contrary 
to what Aristotle had taught: that heavy 
objects fall faster than lighter ones in direct 
proportion to weight. This is not correct. 



Classical Physics - 1892
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•The so-called FitzGerald-Lorentz contraction or Lorentz-FitzGerald 
contraction hypothesis of 1892 became an important part of Albert 
Einstein's Special Theory of Relativity. In general, the difference 
between two predictions on the behavior of any moving object 
involves a factor discovered by the Dutch physicist Hendrik Lorentz, 
and the Irish physicist George FitzGerald. This factor is generally 
represented by the Greek letter β (beta) or γ (gamma) and is 
determined by the velocity of the object v in accordance with the 
following equations:



Classical Physics 1890’s
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_
Example: Suppose a clock is moving past you at v = (√3/2) c.  How many 
minutes would go by on clocks in your reference frame before one minute 
went by on the moving clock?                          _
First find the value of         .             For v = (√3/2) c you get:

_____
= 1/ (√1 – ¾) = 2

Therefore 2 minutes will go by on a stationary clock while only 1 minute 
goes by on the moving clock. The length is now:
L’ = Lo    /      = Lo/2
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Lorentz (1853-1928)
•Lorentz was born in Arnhem and educated at the Leiden 
University, where he became professor of mathematical 
physics in 1878. He developed the electromagnetic theory of 
light and the electron theory of matter and formulated a 
consistent theory of electricity, magnetism, and light.

•With the Irish physicist George Francis FitzGerald, he 
formulated a theory on the change in shape of a body 
resulting from its motion; the effect, known as the Lorentz-
FitzGerald contraction, was one of several important 
contributions that Lorentz made to the development of the 
theory of relativity (Lorentz Transformation). For his 
explanation of the phenomenon known as the Zeeman effect, 
Lorentz shared the 1902 Nobel Prize in physics with the 
Dutch physicist Pieter Zeeman. 

Old Hendrik Lorentz
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Max Planck (1858-1947)

Planck’s constant h inscribed on a 
plaque on the wall of the Prussian 
Academy of Sciences where he 
formulated his discovery.
Planck called it in 1900 the “action 
constant” meaning “energy packet” that 
is today “energy quantum”. 

Planck was the mentor of Einstein

Planck’s constant h inscribed on a plaque on 
the wall of the Prussian Academy of Sciences.
(In this house, studied Max Planck, the discoverer of the 
elements of Quantum Mechanics from 1889 to 1928.)
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Max Planck (1858-1947)
In 1900 Planck postulated that energy is radiated 
in small, discrete units, which he called later 
quanta. Developing his quantum theory further, 
he discovered a universal constant of nature, 
which came to be known as Planck's constant h 
later. Planck's law states that the energy of each 
quantum is equal to the frequency of the 
radiation multiplied by the universal constant.

Planck received many honors for his work, notably the 1918 Nobel Prize in 
physics. In 1930 Planck was elected president of the Kaiser Wilhelm Society for the 
Advancement of Science, which was later renamed the Max Planck Society. He 
endangered himself by openly criticizing the Nazi regime that came to power in 
Germany in 1933 and was forced out of the society but became president again 
after World War II. He died at Göttingen on October 4, 1947. Among his writings 
that have been translated into English are Introduction to Theoretical Physics (5 
volumes, 1932-33) and Philosophy of Physics (1936). 

h = 6.626 068 96(33)×10−34  J.s



Ludwig Boltzmann (1844-1906)
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As an immediate by-product 
of his quantum theory, Planck 
was able to determine the 
magnitude of Boltzmann's 
constant, The Boltzmann 
constant (k) is the physical 
constant relating energy at 
the particle level with 
temperature observed at the 
bulk level. 
It is the gas constant R
divided by the Avogadro 
constant :

It has the same units as 
entropy, which Ludwig 
Boltzmann had introduced 
into his theoretical formula 
relating entropy and 
probability but had believed 
to be beyond the reach of 
measurement. 

Ludwig Boltzmann and co-workers in Graz, 1887.



The Michelson-Morley experiment
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American physicist Albert A. Michelson won the 
1907 Nobel Prize in physics. He developed 
extremely precise scientific instruments, one of 
which, the interferometer, proved that the ether did 
not exist as a universal substance. Until 1887 no 
flaw had appeared in the rapidly developing body of 
classical physics. In that year, the Michelson-Morley
experiment, named after the American physicist 
Albert Michelson (German born) and the American 
chemist Edward Williams Morley, was performed. It 
was an attempt to determine the rate of the motion 
of the earth through the ether, a hypothetical 
substance that was thought to transmit 
electromagnetic radiation, including light, and was 
assumed to permeate all space. 1852-1931



The Michelson-Morley experiment
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If the sun is at absolute rest in space, 
then the earth must have a constant 

velocity of 29 km/sec (18 mi/sec), caused 
by its revolution about the sun; if the sun 
and the entire solar system are moving 
through space, however, the constantly 
changing direction of the earth's orbital 

velocity will cause this value of the 
earth's motion to be added to the velocity 
of the sun at certain times of the year and 

subtracted from it at others. 

Ev = Sv + Vr

Or

Ev = Sv - Vr



Michelson-Morley Experiment 1887

22Albert Michelson- Edward Morley First Experiment in 1887



Doctorate work and 
the Theory of Special Relativity 

1905
Special = Gravity is not included.

Explanation of the main principles.

PART 3



Dissertation for PhD - 1905
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Einstein presented his dissertation “A New Determination of the 
Molecular size” (ETH), on the determination of the Avogadro’s 
number based on sugar melted in water.  The calculation goes on 
for 12 pages and it forms the bulk of his dissertation. “Here he 
showed a good grasp of the principles of hydrodynamics” his 
professors said, but his mathematical programming turns into a 
series of errors. 

The editors of the modern edition of Einstein's Collected 
Papers had to put 30 footnotes to correct the mathematical 
mistakes. Now we find that his physical assumptions were 
deeply flawed: he assumed that the sugar molecules are at 
rest in the water and do not rotate. According to kinetic 
theory, sugar molecules must have a random velocity of 140 
m/s and a comparable rotational velocity. 

The dissertation was approved by the examiners who 
never read it.



Dissertation for PhD - 1905
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Einstein’s mathematical incompetence  showed 
in his statement to a French colleague:  ”As for 
me, I do not believe in mathematics”.

A few years after the publication of his 
dissertation, Einstein was informed that 
experimental measurements of the viscosity of 
water contained small spheres in suspension 
that contradicted his theoretical formulas, and he 
decided to have his calculation checked. He 
begged one of his students he was teaching to 
recheck everything. The student promptly found 
several serious mistakes, and Einstein finally 
published a corrected version of the dissertation 
in 1922.



Einstein Papers in 1905

26

Published 3 main papers during this period as a clerk 
at the Patent Office in Berne. 

1 – Einstein proposed that the energy of light is also 
Quantized. He called these particles : “light 
Quanta”= “lichtquanten”= Photons. “On the 
Heuristic Viewpoint Concerning the Production and 
Transformation of Light”. This is a solution to the 
photoelectric effect noticed by Heinrich Hertz in 
1888. It overturned the wave theory of light, which 
Hertz proclaimed as an uncertainty in the 1890’s. It 
claims a reality for Planck’s quanta of energy, and 
heralds the beginning of quantum theory.



Einstein Papers in 1905
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2 – Second paper explain Robert Brown’s 1827 
observation of the jiggling of microscopic particles. 
This is the least famous paper because it provided 
the final of proof of something we take for granted 
today: atoms. His paper explaining the Browning motion was 
completely free of mistakes based on pollen in water. Einstein 
showed that the average distance traveled by a small grain 
performing Brownian motion is related to Avogadro’s number.

3 – The third paper addressed a central puzzle for 
physicists of the day – the connection between the 
electromagnetic theory and ordinary motion, and 
solved it using the “Principle of relativity”. This is 
Einstein’s famous theory of special relativity. 
Paper’s title: ”On the Electrodynamics of Moving 
Bodies”.



Einstein Papers in 1905
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• Errors in the papers:
- Blackbody radiation laws. Used Wien’s Law that 

gave wrong results at high frequencies. He should 
have used Planck’s law.

- Mistakes in the relationship between thermal 
radiation and quanta of light.

- Calculation of the volume when the radiation is 
compressed by an external force (factor of 3) from 
Maxwell equations.

- Calculation of the “transverse mass” in his last 
paper is incorrect.

- Multiples mistakes in the calculations of the size of 
the molecules: mistakes in math and physics.



Special Relativity - 1905

29

Special relativity is a theory of the structure of spacetime. It was 
introduced in Albert Einstein's 1905 paper "On the Electrodynamics 
of Moving Bodies". Special relativity is based on two postulates 
which are contradictory in classical mechanics:

1 - The laws of physics are the same for all observers in uniform motion 
relative to one another (Galileo's principle of relativity), 

2 - The speed of light in a vacuum is the same for all observers, 
regardless of their relative motion or of the motion of the source of 
the light. 

All examples at the time were made on travelling trains.



Einstein’s Special Theory: 1905
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The resultant theory has many surprising consequences. Some of these are:

1 - Time dilation: Moving clocks are measured to tick more slowly than an 
observer's "stationary" clock. 
2 - Length contraction: Objects are measured to be shortened in the direction 
that they are moving with respect to the observer. 
3 - Relativity of simultaneity: Two events that are simultaneous to an observer 
A may not be simultaneous to an observer B if B is moving with respect to A. 

4 - Mass-energy equivalence: E = mc2, energy 
and mass are equivalent and transmutable. 
The defining feature of special relativity is the 
replacement of the Galilean transformations of 
classical mechanics by the Lorentz 
Transformations. 



Time dilation - 1905
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Einstein has said that all of the 
consequences of special relativity can be 
derived from examination of the Lorentz 
transformations.
Time dilation – the time lapse between 
two events is not invariant from one 
observer to another, but is dependent on 
the relative speeds of the observers' 
reference frames (e.g., the twin paradox
which concerns a twin who flies off in a 
spaceship traveling near the speed of 
light and returns to discover that his or 
her twin sibling has aged much more). 



Lorentz contraction: 1905
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Lorentz contraction – the dimensions (e.g., length) 
of an object as measured by one observer may be 
smaller than the results of measurements of the 
same object made by another observer (e.g., the 
ladder paradox involves a long ladder traveling 
near the speed of light and being contained within 
a smaller garage).
The ladder paradox is a thought experiment in 
special relativity. If a ladder travels horizontally it 
will undergo a length contraction and will 
therefore fit into a garage that is shorter than the 
ladder's length at rest. On the other hand, from the 
point of view of an observer moving with the 
ladder, it is the garage that is moving and the 
garage will be contracted. The garage will 
therefore need to be larger than the length at rest 
of the ladder in order to contain it.  (Handout)



Ladder paradox

33

The solution to this dilemma lies in the fact that what one observer 
(e.g. the garage) considers as simultaneous does not correspond to 
what the other observer (e.g. the ladder) considers as simultaneous 

(relative simultaneity). 



Relativity of Simultaneity - 1905
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The fundamental hypothesis 
on which Einstein's theory 
was based was the 
nonexistence of absolute 
rest in the universe. Einstein 
postulated that two 
observers moving relative to 
one another at a constant 
velocity would observe 
identically the phenomena of 
nature. One of these 
observers, however, might 
record two events on distant 
stars as having occurred 
simultaneously, while the 
other observer would find 
that one had occurred before 
the other. 



Consequences: Velocities
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Composition of velocities – Modern time: Velocities (and speeds) do 
not simply 'add', for example if a rocket is moving at ⅔ the speed of 
light relative to an observer, and the rocket fires a missile at ⅔ of the 
speed of light relative to the rocket, the missile does not exceed the 
speed of light relative to the observer. (In this example, the observer 
would see the missile travel with a speed of 12/13 the speed of light.) 



1905 Mistakes – (1)
Mistake in clock synchronization on 
which Einstein based special 
relativity. Ref: Swiss Train Stations. 
Clocks should be synchronized by 
lights. 
Mistake in failure to consider 
Michelson-Morley experiment.
In his papers there were no 
footnotes and references. Nowhere 
are indicated the important 
contributions of Lorentz, & Poincaré. 
Today a paper without footnotes and 
references is not acceptable. His 
papers looked more like a Patent 
Application than a Scientific work.
Einstein said: "The secret to 
creativity is knowing how to hide 
yours sources.”



1905 Mistakes - (2)

Mistakes of the 
relationship 
between thermal 
radiation and 
quanta of light.
Mistake on the 
proof of E= mc2.
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Max Planck (1906-07)
•In 1906 Max Planck corrected Einstein’s 
mistake on the transverse relativist mass. 
•Then Einstein made an improvement in 
Plank’s theory of energy quantization of 
oscillators and applied this to the latent heat 
of solids, thereby providing the first direct 
observational evidence for quantized 
oscillators. 
•Then Planck made an improvement in 
Einstein derivation of the E=mc2 equation in 
1907. Finally Einstein examined Planck’s 
radiation formula in depth, to extract 
various subtle implications about the 
behavior of thermal radiation. (1909)



Hermann Minkowski (1907)
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Minkowski coined the word “Spacetime” (quickly 
adopted by Einstein) because of the 4th

dimension that is time. By 1907 Minkowski 
realized that the special theory of relativity,
introduced by Einstein in 1905 and based on 
previous work of Lorentz and Poincaré, could be 
best understood in a four dimensional space, 
since known as “Minkowski spacetime", in which 
the time and space are not separated entities but 
intermingled in a four dimensional spacetime,
and in which the Lorentz geometry of special 
relativity can be nicely represented. 

Minkowski was Einstein’s Math teacher at the 
Federal Polytechnic Institute in Zurich now called 
ETH. 
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Proof of E=mc2

In 1905 Einstein proposed the formula E=mc2. 
But, it contained a hidden mistake. The proof 
was incomplete. The complete proof was 
made by Max von Laue, in 1911, a talented 
physicist, who established that x-rays were 
electromagnetic waves, the same kind as 
light, of very short wavelengths. Max Theodor 
Felix von Laue (1879-1960), German physicist. 
Von Laue received the 1914 Nobel Prize in 
physics for his discovery of X-ray 
crystallography (the study of patterns 
produced by the diffraction of X-rays by 
crystal substances), which provided the 
means to determine the arrangement of atoms 
in some substances. 

Max von Laue 
1879-1960



Elements of the General theory 
of Relativity - 1915.

How people help him.

PART 4



Einstein’s golden year: 1915
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General relativity is a theory of 
gravitation developed by 
Einstein in the years 1907–1915. 
The development of general 
relativity began with the 
equivalence principle, under 
which the states of accelerated 
motion and being at rest in a 
gravitational field (for example 
when standing on the surface of 
the Earth) are physically 
identical. The upshot of this is 
that free fall is inertial motion.



Consequences: Inertia 
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Inertia and momentum–as an object's speed 
approaches the speed of light from an 
observer's point of view, its mass appears to 
increase thereby making it more and more 
difficult to accelerate it from within the 
observer's frame of reference. 
A stronger version of the equivalence 
principle, known as the Einstein equivalence 
principle, lies at the heart of the general theory 
of relativity. Einstein's equivalence principle 
states that within sufficiently small regions of 
space-time, it is impossible to distinguish 
between a uniform acceleration and a uniform 
gravitational field. Thus, the theory postulates 
that inertial and gravitational masses are 
fundamentally the same thing. 



Einstein’s golden year: 1915
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An object in free fall is falling because that is how objects move when 
there is no force being exerted on them, instead of this being due to 
the “force of gravity” as is the case in classical mechanics. This is 
incompatible with classical mechanics and special relativity because 
in those theories inertially moving objects cannot accelerate with 
respect to each other, but objects in free fall do so. 
To resolve this difficulty Einstein first proposed that spacetime is 
curved. 



Einstein’s golden year: 1915
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In 1915, he devised the Einstein field equations which relate the 
curvature of spacetime with the mass, energy, and momentum within it.
Some of the consequences of general relativity are:
1 - Time goes more slowly in higher gravitational fields. This is called 
gravitational time dilation. (Ex: Earth)
2 - Orbits precess in a way unexpected in Newton's theory of gravity. 
(This has been observed in the orbit of Mercury and in binary pulsars). 
Rays of light bend in the presence of a gravitational field. 
3 - Frame-dragging, in which a rotating mass "drags along" the space 
time around it. 



Einstein’s golden year: 1915
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Technically, general relativity is a metric theory of gravitation whose 
defining feature is its use of Einstein’s Field Equations. The solutions 
of the field equations are metric tensors which define the topology of 
the spacetime and how objects move inertially.

Einstein’s Field Equations (EFE) may be 
written in the form:

where Rμν is the Ricci curvature tensor, R the scalar 
curvature, gμν the metric tensor, Λ is the cosmological 
constant, G is the gravitational constant, c the speed of light, 
and Tμν the stress-energy tensor.

Later in his life he said: ΛΛ (the cosmological 
constant) is the “biggest mistake he ever 
made in its life” because he believed in a 
static universe. 

Einstein was 37 years old in 1916



Orbits precess
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Orbits precess in a way unexpected in Newton's theory of gravity. (This 
has been observed in the orbit of Mercury and in binary pulsars).



Gravitational time dilation
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Time goes more slowly in higher gravitational fields. This is called 
gravitational time dilation, or “frame-dragging” incorporated in spacetime.



Gravitational Lens
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Rays of light bend in the presence of a gravitational field.



Gravitational Lens: Luck
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In 1911, Einstein became an associate professor at the University of Zurich.  
In 1912, he accepted a full professorship at the German Charles-Ferdinand 
University in Prague. There, Einstein published a paper about the effects of
gravity on light, specifically the gravitational red shift and the gravitational 
deflection of light. The paper appealed to astronomers to find ways of 
detecting the deflection during a solar eclipse.  German astronomer Erwin 
Finlay - Freundlich publicized Einstein's challenge to scientists around the 
world. 

Einstein predicted  a bending of light of 0.9 seconds of arc, which was 
the wrong value. The first expedition was for the eclipse of August 21, 
1914. Freundlich and his companions were arrested in Crimea because 
of the war that started on August 1, 1914.  Germany and Russia were at 
war. Campbell, director of the Lick Observatory in California was there, 
but could not take any observations because on August 21, 1914, they 
were rained out.



Gravitational Lens
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The second expedition was led by Arthur 
Stanley Eddington for the eclipse of May 
29, 1919 in Sabral, Northern Brazil. 

Einstein recalculated the deviation and 
came out with 1.8 seconds of arc, twice 
his previous calculation. 

A few days latter, the team led by British 
astronomer Eddington claimed to have 
confirmed Einstein's prediction of 
gravitational deflection of starlight by the 
Sun while photographing a solar eclipse 
in Sabral, northern Brazil. 

One of the 1919 eclipse photographs taken during 
Arthur Stanley Eddington's expedition, which confirmed 
Einstein's predictions of the gravitational bending of 
light. 



Triumph
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On 7 November 1919, leading 
British newspaper The Times
printed a banner headline that 
read: "Revolution in Science –
New Theory of the Universe –
Newtonian Ideas Overthrown".

In an interview Nobel laureate 
Max Born praised general 
relativity as the "greatest feat of 
human thinking about nature";
fellow laureate Paul Dirac was 
quoted saying it was "probably 
the greatest scientific discovery 
ever made". Arthur Stanley Eddington (1882-1944)Max Born (1882-1970)

1954 Nobel Prize in Physics



Einstein Nobel Prize - 1922.

And the consequences of the 
General Relativity theory.

PART 5
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Nobel Prize
In 1922 Einstein was awarded the 1921 Nobel Prize in Physics, "for 
his services to Theoretical Physics, and especially for his discovery 
of the law of the photoelectric effect". This refers to his 1905 paper 
on the photoelectric effect: "On a Heuristic Viewpoint Concerning 
the Production and Transformation of Light", which was well 
supported by experimental evidence by that time. 

The presentation speech began by mentioning “…his theory of 
relativity [which had] been the subject of lively debate in 
philosophical circles [and] also has astrophysical implications which 
are being rigorously examined at the present time." (Einstein 1923)

There were many doubters of his theory of relativity in 1921.



Albert Einstein vs. Mileva Maric
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It was agreed in the divorce papers that Albert Einstein would give 
the Nobel prize money to his first wife, Mileva Maric. However, 
personal correspondence made public in 2006 shows that this did 
not happen. He invested the bulk of it in the United States, and saw 
much of it wiped out in the Depression. (It is said that she received 
less than half of it.)

Nobel Prize is currently €1 million 
approx.



Unified Field Theory
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In 1921 Theodor Kaluza extended General 
Relativity to five dimensions and in 1926 
Oscar Klein proposed that the fourth 
spatial dimension is curled up (or 
compactified) into a small, unobserved 
circle. This was dubbed Kaluza-Klein 
Theory. It was quickly noticed that this 
extra spatial direction gave rise to an 
additional force similar to electricity and 
magnetism. This was pursued as the 
basis for some of Einstein's later 
unsuccessful attempts at a unified field 
theory. 

Theodor Kaluza in 1929
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Consequence: Super Nova

Supernova SN1999em, situated 25 million light years 
away in the galaxy NGC1637. It has been very 

recently discovered by the Chandra space telescope, 
which works in the Xray part of the spectrum.

A supernova can shine like ten billions of suns, i.e. 
more than its harboring galaxy. 

Source NASA / Lick Observatory 

In the year 1054, a supernova shone in 
daylight for a few weeks. It has given us this 
beautiful nebula, known as the 'Crab 
nebula‘. Viewed from the Earth, the 
supernova was brighter than Venus and is 
located more than 7000 light years away.



Consequences: Dirac developments
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Equivalence of mass and energy, E = mc2

-The energy content of an object at rest with mass m 
equals mc2. Conservation of energy implies that in any 
reaction a decrease of the sum of the masses of particles 
must be accompanied by an increase in kinetic energies 
of the particles after the reaction. 
- Similarly, the mass of an object can be increased by 
taking in kinetic energies. 
- Dirac worked on the formula: E2 = m2c4 which has two 
solutions:   E= mc2 and E = -mc2 (1928).
- That is how he postulated correctly that each piece of 
matter has it own anti-matter: same mass but of opposite 
electric charge. At the time it was a wild guess, and 
discovering of anti-matter (anti-electron or positron) in 
1932.  

Paul Dirac 
1902-1984

Nobel Prize 1933
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Consequences: Black Holes

Pictures of  black holes: it  
is a sphere in the Universe  

that attract all 
electromagnetic waves and 

matter due to gravity.



Today’s Consequences of the 
Theories of Einstein

The General Relativity theory.
The Big Bang.

PART 6



New Developments 

Einstein did not foresee the 
new developments that took 
place in the 1970’s and 
1980’s, specially on the 
findings of the big bang and 
the expanding universe. The 
story starts with the discovery 
of the remnant radiation of 
the big bang.
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The Horn Antenna on which Penzias and Wilson discovered the cosmic 

microwave background by chance (1964).

Cosmic background



63
WMAP= Wilkinson Microwave Anisotropy Probe:  7 years probe.
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Cosmic Radiation
5 year WMAP image of background cosmic radiation (2008) 

Snapshot of the universe at about 380,000 years after the big bang.

Color changes at 5/1000 of a degree. Temperature = 2.725 ˚ K ± 0.005% or about – 270 ˚ C 
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Results of the 
Wilkinson 
Microwave 
Anisotropy Probe 
(WMAP) 



Unified Field Theory
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The term was coined by Albert Einstein who attempted to unify the 
general theory of relativity with electromagnetism. A Theory of 
Everything is closely related to unified field theory, but differs by not 
requiring the basis of nature to be fields, and also attempts to
explain all physical constants of nature. Einstein did not believed in 
all the facets of the Quantum theory.  
He said: “Does God Play dice?” Einstein’s question to Niels Bohr during their discussions at the 
1927 Solvay Conference, where Einstein stubbornly argued the probabilistic interpretation of quantum theory.

Einstein spend the rest of his life in Princeton, New Jersey (1933-1955) 
looking for the Theory of Everything (TOE). It was a disaster. Today 
two main new TOE came out:

1. The String Theory (1970 in 10 dimensions)
2. The Loop Quantum Theory
All have their faults.

Space in 10 dimensions of the String Theory. ->



The Life and Death of Einstein

Conclusions

PART 7



A Shrewd Negotiator 

69

Einstein was a shrewd negotiator in matters of 
salaries and fees for lectures and guest 

professorships.
We know now that he had a secret bank account in the 
Netherlands where is deposited royalties for this books and 
patents, playing a hide and seek game with the German tax 
collectors. 

When he moved to Princeton in 1934, he extracted a princely 
salary from the Institute of Advanced Study. When he retired in 
1946, he refused to accept the customary and contractual 
pension of half salary, demanding and getting a pension with 
full salary by threatening to leave Princeton and to publicize 
his complaints about how badly he was being treated. 



Albert Einstein - 1955
On 17 April 1955, Albert Einstein experienced 
internal bleeding caused by the rupture of an aortic 
aneurysm, which had previously been diagnosed. 
He took a draft of a speech he was preparing for a 
television appearance commemorating the State of 
Israel's seventh anniversary with him to the 
hospital, but he did not live long enough to 
complete it. He died in Princeton Hospital early the 
next morning at the age of 76, having continued to 
work until near the end. Einstein's remains were 
cremated and his ashes were scattered.
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Albert Einstein - 1955
Einstein's last words will never be known as he 
said them in German and the attending nurse 
could not speak German so she was not able to 
understand what was said.
Before the cremation, Princeton Hospital 
pathologist Thomas Harvey removed Einstein’s 
brain for preservation, without the permission of 
his family, in hope that the neuroscience of the 
future would be able to discover what made 
Einstein so intelligent.
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His success came because he was very friendly 
to journalist and answer all the questions. 
What lessons can we extract from Einstein’s 
mistakes? The art of discoveries from fruitful
mistakes is a gift that cannot be learned. 
You either have it or your don’t.
Above all he deserves our admiration for his 
incredible skill in unwittingly exploiting his own 
mistakes. With this sure intuition and his mystical 
insights in the world of physics, he performed 
wonders again and again.



Conclusion:
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From the unfruitful mistakes: they were perfectly mundane, 
careless, and sometimes stupid lapses in logic and mathematics, 
such as we all commit, and wish we didn’t. 
Knowing that Einstein did the same can offer us some consolation.
What lessons can we extract from Einstein’s stubborn and futile 
search for his unified theory?
Plenty. He spent 30 years to find a unified theory that did not 
succeed and spent only 8 years to develop the Special and General 
Theory of Relativity. 

This can serve as a cautionary tale for theorists and researchers 
today. 



Einstein’s  mistakes

The Human Failing of Genius. 

Thank you for your attention.


