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PREFACE

Albert Einstein’s name was familiar to me in childhood, as it was to all my friends.
It was synonymous with genius. We knew Einstein made important discoveries

about the universe that had something to do with space and time.

When 1 first learned about special relativity in college, I was bewildered. Having
other interests, I put the subject out of my mind. But it must have lingered, because
years later it seemed important to revisit these strange concepts of time slowing

down and lengths contracting.

I read and reread Einstein’s paper On the Electrodynamics of Moving Bodies,
which presented the special theory of relativity. I read discussions about that
famous paper as well as articles and books by and about Einstein, and I watched
all the videos about him that I could find. The more I learned, the more fasci-
nated I became with how Einstein could recognize what no one else had before

about the nature of the universe.

With insights from simple thought experiments, Einstein discovered that space
and time are malleable and are shaped by matter. His general theory of relativity

explained the force of gravity. It predicted the bending of light waves, black holes,



gravitational waves, and the Big Bang. Einstein ushered in the era of quantum
physics, having revealed light’s dual wave/particle nature and the relationship
between mass and energy. With thought and imagination, he transformed our

understanding of the cosmos.

Eventually, I began collecting photographs and documents of the great scientist.
Not being a physicist, I could appreciate his pictures, if not the complex mathe-
matics in his writings. The photos gave me the feeling of a personal connection to

Albert Einstein—the real, living man—almost as if I knew him.

In retrospect, there was an indirect connection. During weekends in my late teens,
I frequented the home of a physicist, Max Herzberger, who had been Einstein’s
friend. On his living room wall was a beautiful portrait photograph of Einstein.

Perhaps that image was the seed that led decades later to this collection.

As you explore these pages, I hope you enjoy the same feeling they have given me

of affinity to one of the most extraordinary individuals who ever lived.

—GARY S. BERGER, MD
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FOREWORD

Einstein: The Man and His Mind is a unique and valuable addition to the ava-
lanche of books that have been published on different aspects of the Einstein
phenomenon. The authors bring to this endeavor many years of intellectual,
emotional, and professional kinship with Albert Einstein—the man and the sci-
entist. Dr. Gary S. Berger is an avid collector of documents related to Einstein.
The backbone of his collection, and the backbone of the present book, is signed
photographs of the physicist. Michael DiRuggiero, an active player in the vibrant
market of Einstein-related archival material, has been helping to curate the

Berger collection.

Albert Finstein was twenty-one years old at the beginning of the twentieth cen-
tury, just graduated from the Federal Institute of Technology in Zurich (ETH) and
in desperate search of an academic position that would allow him to pursue his
ideas about the burning problems on the agenda of physics. About twenty years
later he received the Nobel Prize, after having profoundly changed the scientific
community’s understanding of the physical world. At the end of the century he

was elected by the readers of Time magazine as the “Person of the Century” (see

page 158), followed by Mahatma Gandhi and Franklin Roosevelt.

The twentieth century is gone and its memories are receding into history, but the
memory of its great hero still reverberates with ever growing intensity. Einstein
was, first and foremost, the architect and engineer of a new understanding of
the physical world, the most revolutionary innovator since Newton. He remains

the uncontested pioneer of the transition from classical to modern physics.



The papers he published in 1905, his “miracle year,” are the pillars of this
transition. The technological consequences of these papers continue to affect
our daily lives through myriad applications. In 1915, he formulated his mas-
terpiece, a new theory of gravitation—the general theory of relativity—which
became the genesis of modern cosmology and the basis of our understanding of

the universe.

Einstein’s fame stems from his fundamental, groundbreaking contributions to sci-
ence. Yet they alone cannot explain his universal iconic status. One of the appar-
ently unique aspects of the Einstein phenomenon is that his work left its mark
on the cultural history of the twentieth century, far beyond his area of expertise.
His presence in modern culture is all-encompassing—in art and literature, in
movies and television programs, and in the digital media. He became one of the
first media stars of science at a time when the world was eager to embrace such
celebrities. Einstein was constantly in the public eye. In numerous articles and
interviews, correspondence with peers, and public addresses, he expressed his
views on a variety of political and moral issues—nationality and nationalism, war
and peace, human liberty and dignity—and he launched relentless attacks on
all forms of discrimination. Einstein’s views and activities outside of physics were
not simply add-ons to a life devoted to science. They were evidently driven by the

same inner urge as his quest for scientific progress.

This humble dedication to human rights is probably the most profound reason

why Einstein has become such a popular cultural icon; why centennials of the

13
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landmarks of his creativity have been celebrated worldwide with public events,
international conferences, workshops, and television programs; why his image
decorates so many commercial products and is the most recognizable face on

our planet.

The present book contains numerous signed photographs from the Berger col-
lection, illustrating chronologically different chapters in Einstein’s life. They
are interwoven with signed letters, Einstein quotations, covers of selected arti-
cles, and canonical equations, and are accompanied by descriptive remarks
that are always informative, often thought-provoking, and sometimes amusing
(for example, Einstein’s meeting with Charlie Chaplin, page 94). All these
annotated items draw a fascinating portrait of Albert Einstein, a genuinely
modest person. The photographs from the second half of his life, in particular,
evoke an image of a friendly non-conformist. The fame that was his fate did
not corrupt him. He remained a simple man who was not striving to please
anybody, by either action or behavior, words or looks. He was an eccentric
who defied authority and convention, to the extent that he did not wear socks
when visiting President Roosevelt in the White House. His hair was usually
in disarray, and one six-year-old girl wrote to him, “Dear Mr. Einstein, | saw
your picture in the newspaper. You ought to have your hair cut so that you can

look better.”

The authors’ gracious gesture to contribute the royalties from this book to the
Albert Einstein Archives at the Hebrew University of Jerusalem is in line with
their decision to dedicate their book to Einstein’s memory. It reflects their commit-

ment to maintaining and spreading Einstein’s legacy in the public eye.



The Albert Einstein Archives constitutes an extremely valuable historical
resource. Considered one of the most significant sources for the history of modern
physics, the Archives is additionally an extremely important source for German,
European, Jewish, and American intellectual, political, and social history of the
first half of the twentieth century. Its documents include materials relating to
Einstein’s lifelong scientific odyssey, and outside of physics there is also exten-
sive documentation on pacifism, militarism, fascism, nationalism, McCarthyism,
world government, and nuclear disarmament. Documents on antisemitism, the
Holocaust, Israel, and the Arab-Israeli conflict are related to Einstein’s Jewish
identity. The Albert Einstein Archives also includes subcollections of non-textual
materials: photographs, medals, honorary diplomas, Einstein trivia and collect-

ibles, sound recordings, and film footage.

Einstein was one of the founding fathers of the Hebrew University of Jerusalem.
Therefore, it was natural that he made it the eternal home of his intellectual leg-
acy. The Archives, together with the Einstein Papers Project in Pasadena and
with Princeton University Press, have produced a scientific publication of the
documents in the archives and made it freely accessible online. The Archives
has also shared this material with the general public by presenting selected doc-
uments from its holdings in various exhibitions and events related to Einstein’s
legacy worldwide. Therefore, the authors’ gesture is certainly appropriate, and it

is accepted with appreciation and gratitude.

—HANOCH GUTFREUND
Professor (Emeritus) of Physics, The Hebrew University of Jerusalem,
and Academic Head of the Albert Einstein Archives

15






1896

LOVE AND LIGHT

This is the earliest known signed photograph of Albert Einstein. We believe it was
taken when he was seventeen years old to commemorate his graduation from the

cantonal school of Aarau, Switzerland.

Einstein’s year in Aarau was one of the happiest years of his life. At this school
independent thought was encouraged, in sharp contrast to the authoritarian education
he received in Germany, which he had hated. Einstein later recalled, “In Aarau I
made my first rather childish experiments in thinking that had a direct bearing on the
Special Theory. . . . If a person could run after a light wave with the same speed as
light, you would have a wave arrangement which could be completely independent of

time. Of course, such a thing is impossible.”

The year 1896 was memorable for Einstein in other ways as well. While boarding
with the Winteler family, he fell in love for the first time with eighteen-year-old Marie
Winteler. And, to avoid mandatory German military service, which he detested,
Einstein renounced his German citizenship (for the first time; he would renounce it for
the second time in 1933). He was stateless for the next five years, finally becoming a

Swiss citizen in 1901.

This photograph, a formal studio portrait in the carte-de-visite style, printed on card
stock, was designed for presentation. Einstein gave it to his lifelong friend Albert
Karr-Karusi and inscribed the back (in German): “To my dear Albert / Your Albert.”
It was a memento of their friendship, given in the spirit of today’s high school students

who sign each other’s yearbooks.

Upon graduating with high marks from the Aarau secondary school, Einstein was
admitted to the Polytechnic Institute of Zurich, where he embarked on his scientific

education in earnest—and a most extraordinary life.

UNKNOWN PHOTOGRAPHER,

Aarau, Switzerland, ca. 1896. Signed and inscribed

by Einstein to Albert Karr-Karust: “Meinem l[ieben]
Albert / Dein Albert” (“To my dear Albert / Your Albert”).

17
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EINSTEIN’S “MIRACLE YEAR”:
THE REVOLUTIONARY PAPERS OF 1905

Albert Einstein published four papers in rapid succession at age twenty-six in

the authoritative journal Annalen der Physik (the first three of which are in this
collection, shown here). They shook the foundations of modern physics. He was
working as a clerk third-class at the patent office in Bern, ironically having failed

to obtain a position at a university.

In the first paper, Einstein accepted as real the quantization of radiation, conceived
by Max Planck strictly as a mathematical tool. By proposing that light energy is
carried as discrete quanta (later to be named photons), Einstein explained the
mysterious photoelectric effect. His paper became a foundation of quantum theory.

For this work, Einstein received the 1921 Nobel Prize in Physics.

In the second paper, Einstein explained Brownian motion. This paper is
generally regarded as the first proof that molecules exist. Subsequent experiments
confirmed Einstein’s statistical derivation, providing solid evidence for the

reality of atomic theory.

In the third paper, Einstein introduced the special theory of relativity. Einstein
framed it as a “heuristic” argument, showing that if the speed of light is constant,
and the laws of physics are the same for all frames of reference in uniform motion
with respect to each other, then time and space are relative to the observer. Having
overturned Isaac Newton’s concept of absolute space and absolute time, Einstein
expanded the theory to include accelerated motion in his general theory of
relativity, which he published in 1916.

Einstein’s fourth paper was a short derivation that he noticed as a consequence
of his special relativity paper. It established the equivalence of mass and energy,

leading to the most famous equation of twentieth-century science: E=mc?.

Einstein’s “miracle year” papers were so novel that they were met with silence
at first, much to his disappointment. But soon, Annalen der Physik’s editor, Max
Planck, sent his assistant to Bern to find out who this unknown author was.
Einstein was on his way to being recognized, not just as a theoretical physicist

deserving of an academic appointment, but as a scientist of exceptional genius.



Pages 19-21: VARIOUS AUTHORS,
Annalen der Physik (Annals of Physics), 1905.
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a person could run after

a light wave with the same
speedsas light, you would
have awave arrangement
which could be completely
independent of tfume. Of course,

such a thing is impossible.”

—ALBERT EINSTEIN, 1949
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EINSTEIN’S EQUIVALENCE PRINCIPLE

After conceiving the special theory of relativity—limited to bodies in uniform
motion—Einstein sought to generalize the theory to include gravitational motion. He
called the principle that enabled him to do this the “equivalence principle.” First
described by Einstein in this 1907 paper, the equivalence principle asserted that the

effects of gravity and acceleration are the same.

As he often did, Einstein proceeded with the aid of thought experiments. He imagined
a man falling off a roof. While in free fall, the man experiences weightlessness, feeling
no gravitational force acting on him. This “happiest thought” of Einstein’s life led him
to imagine other scenarios, such as a man enclosed in an elevator in space and unable
to refer to any distant frame of reference. Einstein’s thought experiments showed that
locally (within the elevator), gravity and acceleration are indistinguishable by any

observation or experiment the man can perform.

Einstein’s thought experiments also revealed that an accelerating frame of reference would

bend light; therefore, gravity will bend light according to the equivalence principle.

Years later, in his general theory of relativity, Einstein was able to quantify the degree
to which massive objects bend space and time around them. He even proposed an
experiment for astronomers to test his new theory. During a solar eclipse, it would

be possible to measure the deflection in the apparent positions of stars visible in the
darkened sky as their light passed nearby the sun. In 1919, Arthur Eddington carried
out this test with his solar eclipse expedition, providing the first experimental proof of

Einstein’s revolutionary theory of gravity.

Jahrbuch der Radioaktivitit und Elektronik
(Almanac of Radioactivity and Electronics), 1907.
Pages 24-27: ALBERT EINSTEIN, Offprints

from the library of Hans Albert Einstein.
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66
Einstein had already

published so many masterpieces,
none hadyactually been put to the test
and his theories were looked
on rather.as tours de force than as
definitive additions to knowledge.
But his pre-eminenceamong the twelve
greatest theoretical physicists
of the day was clear

to any unprejudiced observer. 49 ®

—FREDERICK LINDEMANN
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1911

EINSTEIN ON THE INTERNATIONAL STAGE

The First Solvay Conference was held in Brussels in 1911. It was attended
by the world’s leading physicists, most of whom were or would become Nobel
laureates. This formal portrait of Einstein by photographer J. F. Langhans is

included in an album with the other conference attendees.

Among the most renowned scientists of the day—including Ernest Rutherford,
Marie Curie, and Max Planck—Einstein made a lasting impression. At age
thirty-two, he was the second-youngest participant in the conference. The

youngest was British physicist Frederick Lindemann.

According to Lindemann, although “Einstein had already published so many
masterpieces, none had actually been put to the test and his theories were
looked on rather as tours de force than as definitive additions to knowledge.
But his pre-eminence among the twelve greatest theoretical physicists of the

day was clear to any unprejudiced observer.”

PHOTOGRAPH BY J. F. LANGHANS, [911].
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1915

THE MOST VALUABLE FIND

On November 18, 1915, Einstein gave his third of four weekly lectures on
general relativity to the Prussian Academy. The Academy printed his address, shown
here, entitled (translated from the German) Explanation

of the Perthelion Movement of Mercury from the General Theory of Relativity.

The perihelion is the nearest point to the Sun a planet reaches in its
orbit. Astronomers had been aware for a long time of an “anomaly” in Mercury’s
perihelion, which shifts slightly with each revolution around the sun. The
cause was a mystery. Even considering the effects of the other planets on Mercury’s
path through space, Newton’s law of gravity could not explain this phenomonon.
Newton’s equations predicted an advance of only half the amount observed
by astronomers. Einstein’s equations, which showed how mass bends spacetime,

yielded predictions that matched astronomers’ observations.

Einstein said that when he saw his calculations accurately predicted
the astronomical observations of Mercury’s orbits, he experienced
heart palpitations. He wrote to the physicist Arnold Sommerfeld: “It is the

most valuable find that I have made in my life.”

VARIOUS AUTHORS,
Sitzungsberichte der Kéniglich Preussischen
Akademie der Wissenschaften zu Berlin (Reports from

the Prussian Academy of Sciences in Berlin), 1915.
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32

HIS MOST FAMOUS EQUATION

In his 1905 paper entitled Does the Inertia of a Body Depend on lts Energy Content?,
Einstein wrote (translated from German): “If a body gives off the energy L in the form

of radiation, its mass diminishes by L/c?. . . the mass of a body is a measure of its
energy-content.” This statement, later represented by the elegant equation E=mc?, would

transform the world.

Since his teenage years, Einstein had puzzled over what a light beam would look like if he
could catch up and travel alongside it. After a decade of pondering, Einstein postulated

that the speed of light was the same for all observers independent of their frame of reference.
In other words, the speed of light in a vacuum (¢)—not the passage of time—was invariant
throughout the universe. Einstein’s brilliant insight led him to realize not only that time

and space are relative but also that mass and energy are inseparable.

Before Einstein, mass and energy were thought to be distinet phenomena. Einstein realized
they are different properties of the same thing. He discovered purely by thought that the
mass of a body at rest is a measure of its energy content. The energy value can be computed
with a single constant: the speed of light. Because of the enormous value of the speed of

light when squared, a tiny amount of mass was shown to contain a huge amount of energy.

Einstein’s most simple and famous equation led to an understanding of radioactive decay and

the energy source of stars. It is the basis of harnessing nuclear energy for power and electricity.

Tragically, E=mc? also provided the theoretical basis of atomic bomb research. Einstein had
given support to the research with his famous wartime letter to President Roosevelt. It was a
decision he soon came to regret. When Einstein heard that the bomb had been used in Japan,
he lamented, “Woe is me.” Just months before his death he said, “I made one mistake in my
life when I signed that letter to President Roosevelt advocating that the atomic bomb should
be built. But, perhaps I can be forgiven for that because we all felt that there was a high
probability that the Germans were working on this problem and they might succeed and use

the atomic bomb to become the master race.”






1916

34

EINSTEIN’S CROWNING ACHIEVEMENT

“One of the greatest achievements in the history of human thought. It is not
the discovery of an outlying island but of a whole continent of new scientific ideas.”

—J. J. Thomson, Nobel laureate and president of the Royal Society

After a decade of strenuous effort, Einstein succeeded in generalizing his theory

of relativity from the special case of bodies in uniform motion to describe all motion,
including bodies in accelerated motion. Having completed his general theory of
relativity by the end of 1915, Einstein published the finalized theory in the April

1916 issue of Annalen der Physik and in a separate printing, shown here.

According to general relativity, gravity is not Newton’s mysterious force acting
instantaneously between distant bodies; it’s the acceleration of mass resulting from

how bodies travel naturally through the curvature in spacetime they create.

Einstein’s new theory was a brilliant leap of imagination, developed through a secure
grounding in the mathematics of tensor calculus and Riemannian geometry. The “field
equations” Einstein ultimately created for his general theory described the contours

of spacetime and the behavior of matter within it. Aceording to the theory of general
relativity, the American theoretical physicist John Wheeler observed, “Mass tells

space-time how to curve, and space-time tells mass how to move.”

The implications of his revolutionary theory were astounding. The principles of
general relativity extended to the behavior of the entire universe. It helped explain
the motion of planets and the formation of black holes. It provided evidence for

the Big Bang, predicted the existence of gravitational waves and gravitational lensing,

and has been essential in practical applications, such as modern GPS systems.

Einstein was aware of the profound power of his new theory. In a letter to his good
friend Michele Besso in late 1915, he triumphantly announced that his “boldest

dreams have now been fulfilled.”

Pages 35-39: ALBERT EINSTEIN,
Die Grundlage der allgemeinen Relativititstheorie
(The General Theory of Relativity), 1916.
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40

THE THEORETICAL BASIS FOR THE LASER

Einstein published two papers, just weeks apart in 1916, in which he
proposed that atomic radiation emission—which had been discovered to occur

spontaneously—ecould also be produced artificially.

In the first paper, Emission and Absorption of Radiation in Quantum Theory,
Einstein wrestled with the question of whether atomic radiation emission could
be directed (controlled and focused). He explored this concept further in his
second paper, On the Quantum Theory of Radiation. In the latter paper, he

convincingly demonstrated that atomic radiation could indeed be directed.

As usual, Einstein proposed a thought experiment. He envisioned an atom-filled
chamber bathed in light. By combining Niels Bohr’s model of the atom with
Planck’s theory of the quanta, Einstein proposed a theory of stimulated emission.
His idea was that if a photon were to hit an electron in a high-energy state, the
electron would drop to a lower energy state, releasing energy in the form of a new,

identical proton.

Spontaneous emission, or radioactive decay, occurs randomly and without
external force. On the other hand, stimulated emission is predictable, and the
radiation that it produces has characteristics (frequency, polarization, and
direction of travel) identical to the incident energy source. By controlling and
repeating the process, stimulated emission can produce large quantities of
identical photons. When released as a coherent beam, all photons have parallel
rays and identical wavelengths. The result is highly amplified light with much

greater intensity than ordinary light.

ALBERT EINSTEIN, Strahlungs-Emission und -Absorption nach

der Quantentheorie (Emission and Absorption of Radiation in

Quantum Theory) and Zur Quantentheorie der Strahlung
(On the Quantum Theory of Radiation), 1916. Uncommon offprints

of Einstein’s work on quantum theory first published
in Mitteilungen der Physikalischen Gesellschaft Zurich.









1918 & 1937

ON GRAVITATIONAL WAVES

According to the general theory of relativity, gravity is the result of the universe’s
curvature, which is affected by the mass of the bodies within it. The universe’s
curvature determines the path that objects travel. Furthermore, it is flexible and bends

as those objects move.

Einstein’s theory predicted that accelerating objects would produce gravitational waves

radiating in all directions at the speed of light.

Einstein initially published his equations for gravitational waves in 1916. Realizing
that he had made an error, he published a second paper in 1918 (shown here) that
corrected the error and elaborated on the ideas of his previous paper. Still, Einstein
had only approximated the energy of gravitational waves. He returned to this subject

decades later and in 1937 published an exact formula for gravitational radiation.

Einstein believed that gravitational waves must exist, but because their intensity would

be so low, he thought they would never be detected.

Proof of their existence came in 1974, two decades after Einstein’s death. Astronomers
at the Arecibo Radio Observatory in Puerto Rico observed a binary pulsar for over
eight years. They found that the two stars were moving closer to each other at precisely

the rate they would if they were radiating gravitational waves.

Four decades after that, with the development of the Laser Interferometer Gravitational-
Wave Observatory (LIGO), direct detection of gravitational waves from the merger of
two black holes was reported on September 14, 2015. Since then, gravitational waves
have been recorded from the merger of numerous pairs of black holes, neutron stars,

and combinations of black holes and neutron stars.

Before LIGO, astronomers could only observe the universe using light signals (the
entire electromagnetic spectrum, not only visible light). The ability to measure
gravitational radiation is a profound development in our attempts to perceive the

cosmos. It’s as if the observable universe can now be heard as well as seen.
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Above: ALBERT EINSTEIN AND NATHAN ROSEN,

On Gravitational Waves, 1937. First offprint from

The Journal of the Franklin Institute. Opposite: ALBERT
EINSTEIN, “Uber Gravitationswellen” (“On Gravitational
Waves”) in Sitzungsberichte der Koniglich Preussischen
Akademie der Wissenschaften zu Berlin (Reports

from the Prussian Academy of Sciences in Berlin), 1918.
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1919

FIRST EXPERIMENTAL TEST OF GENERAL RELATIVITY

British astronomer Sir Arthur Eddington provided the first experimental proof,
in 1919, of the general theory of relativity. Until then, Einstein’s revolutionary

theory was little known or understood, even among physicists.

The first edition of Eddington’s report on general relativity, from 1918,
introduced Einstein’s theory to the English-speaking world. The second edition,
from 1920, has a preface discussing the results of Eddington’s famous eclipse

expedition to the West African island of Principe in May 1919.

Einstein’s theory proposed that gravity resulted from the curvature of
spacetime by mass. It predicted precisely how light rays would bend as they

traveled along the curvature.

Eddington tested Einstein’s theory by measuring the deflection of starlight by the
Sun’s gravity during a total solar eclipse. He compared the apparent positions
of stars near the Sun (visible in the daytime because of the eclipse) to their

positions as determined at night (when their light does not pass by the Sun).

Einstein’s theory predicted that light would be deflected twice the amount
predicted by Newton’s law of universal gravitation. Eddington’s measurements

proved Einstein’s prediction, not Newton’s, to be correct.

Eddington presented his expedition results to the Royal Society and the
Royal Astronomical Society in London on November 6, 1919. In the following
days, newspapers worldwide ran headline stories accompanied by Einstein’s
photo. Because of Eddington, Einstein became an international celebrity

practically overnight.

A.S. EDDINGTON, Report on the Relativity
Theory of Gravitation, 1918 and 1920.
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he non-mathematician s

seized by a mysterious shuddering
when he hears of ‘four dimensional’
things, by a feeling not unlike

that awakened by thoughts of

the occult. And yet there is no more
common-place statement than

that the world in which we live is

a four-dimensional space-time

* 29
continuum.

—ALBERT EINSTEIN, 1920
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1920

RELATIVITY EXPLAINED TO THE PUBLIC

Einstein’s most widely read publication, Relativity: The Special and the General
Theory, presents a simplified account of relativity. Although Einstein
“found it difficult to write at this level, he felt he had no choice
but to do so if his theories were to be understood. . . . The book was a huge
success. . . . Translations into other languages followed, making

relativity theory known throughout the world.”

By 1920, when Einstein published this book, the difficulty in understanding
relativity theory had become the subject of humor. In an apocryphal
story, when Sir Arthur Eddington was asked how it felt to be one of only three
people in the world to comprehend relativity, he paused in responding, leading
his interviewer to ask, “What is wrong, Mr. Eddington?” Eddington replied:

“I'm sorry, | was just wondering who the third person is.”

Relativity: The Special and the General Theory was Einstein’s extremely successful

effort to make relativity theory understandable to the public.

Pages 51-53: ALBERT EINSTEIN, Relativity: The
Special and the General Theory, 1920. First edition.
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1921

56

EINSTEIN IN ENGLAND

Walter Benington’s “famous photograph of Albert Einstein was taken in June 1921, when
Einstein came to London, at the invitation of Lord Haldane, to deliver an important lecture on
his theories of Relativity. Einstein’s visit captured the public’s interest. The Sphere (18 June
1921) reproduced Benington’s informal double portrait of Einstein and Haldane as its front

cover with an inset of Einstein taken at the same sitting.”

This image is one of at least two that Benington took of Einstein by himself. Einstein likely
received only a few prints at the time of the sitting for presentation purposes. He presented this

photo to Ruth Blumgart.

Blumgart was an extremely close associate of Sigmund Freud. “Ruth’s access to Freud seemed
unique; she came to meals at his apartment, visited him in summers, and was on excellent
terms with his children. . . . Ruth was considered a member of Freud’s extended family.”
Einstein’s German-language inscription on the photo reads: “To the lovely Mrs. Ruth

Blumgart / Daughter of Judge Mack to whom I send fondest / Regards / Albert Einstein, July 1921.”

Ruth’s father, Julian W. Mack, was a distinguished federal judge and a leader of the American
Jewish community. After immigrating to the United States, Einstein regularly visited Mack at
his home. Einstein and Mack helped victims of Nazism, including many prominent scientists,

escape Germany and receive academic appointments in the US.

The photograph is of exceptionally high quality, its soft tint enhancing Einstein’s delicate

expression. It is the only example of the photograph we could locate.

PHOTOGRAPH BY WALTER BENINGTON,
England, 1921. Signed, dated, and inscribed by
Einstein: “To the lovely Mrs. Ruth Blumgart.”
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1922

FRANCE IN THE SPRING

Einstein traveled to Paris in the spring of 1922 to give a series of lectures
about relativity at the College de France. During his trip, Einstein wrote to Sir

Thomas Barclay and mentioned wanting to see him.

Sir Thomas Barclay was a celebrated liberal statesman, author, and expert on
international relations and law. As an MP and deputy chairman of the International

Law Association, he was a strong advocate for international peace.

Barclay invited Einstein to “share the midday meal” on April 1. Einstein
later sent the photo shown here with an inscription that reads, translated,

“Mr. Barclay in memory of 1 April 22 / Albert Einstein.”

Seven months after this visit, in November 1922, Einstein was awarded

the 1921 Nobel Prize in Physics.

This elegant portrait was taken by Henri Manuel. He and his
brother, Gaston, operated the largest photographic studio in Paris at the time.

PHOTOGRAPH BY HENRI MANUEL, Paris, France,
1922. Signed, dated, and inscribed by Einstein to
Sir Thomas Barclay: “Mr. Barclay in memory of 1 April 22.”
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1926

60

AN INNER VOICE

This carte-de-visite-style photograph was designed for presentation.
It shows forty-seven-year-old Einstein—the most highly
regarded physicist in the world—at the height of his powers. He seems
approachable, perhaps with a bit of mischief in his eyes.

The year 1926 was a pivotal one for Einstein. He started to become isolated from the
scientific community over his philosophical refusal to accept the implications of the new
quantum mechanics as developed in 1925-26 by Werner Heisenberg,

Erwin Schrodinger, Pascual Jordan, Max Born, and others. In a letter to Max Born

of December 4, 1926, Einstein expressed his reservations about the new theory:

“(QQuantum mechanics is very impressive. But an inner voice tells me
that it is not yet the real thing. The theory produces a good deal but hardly brings

us closer to the secret of the Old One.”

UNKNOWN PHOTOGRAPHER,
1926. Signed and dated by Einstein.






1927

GOD DOES NOT PLAY DICE

This photograph captures the handsome, smartly attired Einstein in a
thoughtful mood, customary pipe in hand. His bold signature on the mount reads:

“Albert Einstein / Berlin September 1927.” The photographer remains unidentified.

Just weeks after this image was taken, Einstein, age forty-eight, attended
the most celebrated gathering of physicists of the twentieth century—the Fifth
Solvay Conference—held in Belgium from October 24 to 29, 1927.

The conference was dominated by informal, spontaneous debates between
Einstein and Niels Bohr, which continued as a lifelong dialogue between the two great
physicists. Their debates were about the interpretation of quantum
theory, a field that Einstein himself helped establish with his discovery of the dual
particle/wave nature of light in 1905.

It was at the Fifth Solvay Conference where Einstein—disagreeing with Niels
Bohr’s probabilistic view of the universe—famously said, “God does not play dice,”

'77

prompting Bohr’s witty response, “Einstein, stop telling God what to do

UNKNOWN PHOTOGRAPHER,
Berlin, Germany, 1927. Signed and dated by Einstein.

62



/ I

Fl

"r-llll.'(«’f‘-{r{-r C i»-‘l.r.]/f £

gl

."'Jf-, ¥ SN '.-{(-It-r-.l_'f..fgt*} f"}’,_ri P"‘






[though personal illusions

may bring warmth

and joy into one’s life

when young, they don’t last

a lifetime. Life would be

bleak if the work and the passion

for discovery did not exist.”

—ALBERT EINSTEIN, 1937






1928

MY DEAR FRIEND PLESCH

In this beautiful photograph, Einstein sits and looks straight into the camera. He presented
the photo to his personal physician and good friend, Janos Plesch, for Plesch’s fiftieth
birthday. When this photograph was taken, Einstein was staying at Plesch’s country estate

outside of Berlin, recovering from an inflammatory heart condition.

“Einstein first met Plesch in 1919, when Plesch was caring for Einstein’s mother, Pauline,
during her terminal illness. Einstein chose Plesch to be his own physician when he became
gravely ill with heart problems in 1928. Plesch guided him to recovery, part of which took
place at Plesch’s palatial villa in Gatow, where Einstein enjoyed privacy in the lakes region
of southwestern Berlin. The two men enjoyed each other’s ribald sense of humor. Einstein is

reputed to have said ‘Plesch is a pig, but he is my friend.””

The photograph was taken at the renowned Emil Bieber studio in Berlin. The studio’s blind
stamp is on the bottom right of the photographer’s mount. Also on the photographer’s mount,
Einstein’s inscription reads, as translated from German: “My dear friend Plesch / on 50 /

Albert Einstein 1928.”

For Einstein’s fiftieth birthday four months later, in 1929, Plesch arranged for the city of
Berlin to grant Einstein, “its most famous citizen . . . lifelong rights to live in a country house
that was part of a large lakeside estate that the city had acquired. There he would be able to
escape, sail his wooden boat, and scribble his equations in serenity. It was a generous and

gracious gesture. [t was also a welcome one. . . . He was thrilled to accept.”

Einstein and Plesch remained lifelong friends. Plesch visited Einstein in Princeton just a
few weeks before Einstein’s death. During that visit, he gave the ailing Einstein a box of fine
cigars. Plesch recalled, “When Einstein saw them, he smiled and said, ‘My God, I'll have to

smoke these fast in order to enjoy them all!””

PHOTOGRAPH BY EMIL BIEBER, Berlin, Germany,
1928. Signed, dated, and inscribed by Einstein to Janos Plesch:
“My dear friend Plesch / on 50 / Albert Einstein 1928.”
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1929

UNITING TWO PILLARS OF MODERN PHYSICS

On January 30, 1929, Einstein published his most highly anticipated
paper, On the Unified Field Theory. During the preceding month, newspapers around

the world promoted it as his most ambitious work. Its publication caused a sensation.

Einstein had supposedly done the impossible, uniting the two
pillars of modern physics: general relativity and quantum theory. The publication
was a worldwide event, discussed and debated by scientists, philosophers,

theologians, and even the general public.

“Before the paper was published, Einstein wrote a revealing
letter to his good friend, Michele Besso, dated January 5, 1929. In it, he remarked
upon the completion of his new theory. Translated, it reads, in part:
[TThe very best thing, on which I have worked for days and half the nights,
speculating and making calculations, is now completed and lying in
front of me, compressed into seven pages with the title “Unified Field Theory.
It looks antiquated, and the dear colleagues, including you, my dear,
will initially stick their tongues out as far as possible. After all, these equations
do not contain Planck’s constant h. But once they have clearly reached the
performance limit of the statistics craze, people will remorsefully return to the time-

space concept, and then these equations will constitute a point of departure.”

Excitement about the paper’s implications—both Einstein’s and the
public’'s—was premature. The theory as published was soon disproven. Despite this
setback, Einstein continued searching for the rest of his life for a theory

that would unify general relativity and quantum mechanics.

Pages 69-72: CORRESPONDENCE,
Einstein to Michele Besso, January 5, 1929.
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o [T]he very best thing, on which I have

worked for days and half the nights, speculating
and making calculations, is now completed
anddying in front of me, compressed
into seven pages with the title ‘Unified Field
Theory.” It looks antiquated, and the dear colleagues,
including you, mydear, will initially stick
their tongues out as far as possible. After
all, these equations do not consain Planck’s constant h.
But once they have clearlyfreached the
performance limit of the statistics. craze,
people will remorsefully return to the time-space
concept, and then these equations will

29

constitute a point of departure.

—ALBERT EINSTEIN, /929

73



74

1929

AT FIFTY

On March 14, 1929, Einstein turned fifty years old. The
tremendous outpouring of birthday wishes he received—from young and old,

dignitaries and students—underscored his mass appeal.

This photo, showing a fashionably dressed and stately
Einstein, was taken by the German Jewish photographer, Gerty Simon.
Simon ran a successful studio in Berlin before fleeing the

Nazis, ultimately settling in England.

Einstein inscribed the photo to Samuel von Fischer, founder
in 1886 of the publishing house S. Fischer Verlag. Fischer was influential in
the German literary scene, publishing literary giants Franz Kafka,
Thomas Mann, and Hermann Hesse. S. Fischer Verlag remains one of the

most prestigious publishing houses in Europe.

The inscription, translated from the German, reads: “S. Fischer,
the successful sponsor of literary writings / for his seventieth

birthday. / Albert Einstein. 1929.”

PHOTOGRAPH BY GERTY SIMON,

Germany, March 14, 1929. Signed and dated

by Einstein and signed by the photographer.
Inscribed to Samuel von Fischer: “S. Fischer, the
successful sponsor of literary writings / for

his seventieth birthday. / Albert Einstein. 1929.”






1929

SCIENCE AND ART

We get a rare glimpse of Einstein’s mind at work in this autograph
manuscript from around 1929. Here, he was working on problems related to his
life’s work: understanding gravitational forces, quantum theory, and the

implications of his general theory of relativity.

His words and equations are complementary. Following the
first series of equations, he writes, in German, “Gravity effect on
particles neglected: not possible, because gravity field generating effect of particles

neglected. A more promising approach would be via equations.”

Einstein claimed that “the greatest scientists are artists as well.” This work
attests to that notion—LFEinstein, the scientific artist—demonstrating

the unique craft of his explorations of the universe.

Pages 77-79: ALBERT EINSTEIN,
autographed manuscript page, ca. 1929.
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1930

LISTENING TO MUSIC

This candid image shows Einstein in his study, absorbed by music and

perhaps engaging in some private conducting.

Music was so important to Einstein that, in a 1929 interview with George
Sylvester Viereck for the Saturday Evening Post, he said, “If | were not
a physicist, [ would probably be a musician. I often think in music.
I live my daydreams in music. I see my life in terms of music.” In other interviews,
Einstein associated music with his scientific insights, intuition,
and creativity. His son Hans Albert reported that “whenever he felt that
he had come to the end of the road or into a difficult situation in his work, he would

take refuge in music, and that would usually resolve all his difficulties.”

Einstein inscribed the photograph to a
Miss Stires for her birthday, dated January 31, 1930.

UNKNOWN PHOTOGRAPHER, 1930.
Signed, dated, and inscribed by Einstein to a Miss Stires.
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1930

SCIENCE, REALITY, MATTER

In 1930, Dr. Ralph Lyndal Worrall of the Royal Society of Medicine was working on
his book The Outlook of Science: Modern Materialism. For this work, he sought opinions
about scientific materialism from the greatest minds of the day. Naturally, Worrall

wrote to Einstein for his thoughts on the subject.

Responding to Worrall’s questions about the relationship between science, reality, and
matter, Einstein replied in this letter, translated from the original German: “All physics
is realistic insofar as it starts from the hypothesis of a reality that is independent of

perception and thought. It is no longer materialistic inasmuch as it does not acknowledge

matter as the irreducible conceptual basis of the physical theoretical system.”

Here, Einstein identifies realism as the philosophical foundation of physics but
asserts that the basis of the “real” is not matter. Einstein believed that “matter” itself
is an invention of the mind in its encounter with nature or reality, and matter is

merely one possible construct.

In asserting that matter is no longer “the irreducible conceptual basis” of physics,
Einstein signaled that theoretical physics had moved to a more fundamental concept,
which his work had fostered when he showed that matter and energy are different

expressions of the same thing.

CORRESPONDENCE, Einstein to
Dr. Ralph Lyndal Worrall of the Royal Society
of Medicine, March 18, 1930.
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1930

A MILITANT PACIFIST

Einstein spent most of 1930 in Germany before leaving in December
for his second visit to the United States. The Nazi party was gaining strength in the
government. Einstein recognized the danger and became increasingly
outspoken about his lifelong commitment to pacifism. He told one reporter,

“I am not only a pacifist, | am a militant pacifist.”

This photograph is from Studio Stone, run by the Jewish husband and
wife team of Sasha and Cami Stone in Berlin from 1924 to 1931. Operating
a successful photography studio for commercial work, Cami and
Sasha Stone created a series of highly regarded photographs for German avant-garde
publications. In 1931 the Stones were able to leave Germany and move

to Belgium, where Cami was born and had maintained citizenship.

This stunning photograph captures a middle-aged Einstein in a contemplative
pose, looking downward with his brow slightly furrowed. It was
likely taken in 1929 or 1930 by Cami Stone. The circumstances of his

signing and dating it later are unknown.

PHOTOGRAPH BY STUDIO STONE
(Sasha and Cami Stone), Berlin, Germany,
ca. 1930. Signed and dated by Einstein in 1932.
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1925-32

PAX MUNDI

In 1925, the French Academy started sending
large blank folio sheets to influential scientists,
writers, and intellectuals, asking them to write

a statement about peace. Seven years later, the
World League for Peace released a limited edition
of prints of the submissions under the title Pax

mundi: Livre d’or de la paix.

Einstein responded with this handwritten
expression of his lifelong dedication to pacifism.

Translated from the original German, it reads:

“No person has the moral right to call himself

a Christian or Jew so long as he is prepared to
engage in systematic murder at the command of an
authority, or allow himself to be used in any way

in the service of war or the preparation for it.”

ALBERT EINSTEIN, submission to the World League
for Peace publication Pax mundi: Livre d’or de la paix
(World Peace: The Golden Book of Peace), ca. 1925-32.
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1930

TWO PLANETS

This oversized vintage photograph by American
photographer Martin Vos captures a historic
encounter between Nobel laureates Albert
Einstein (Physics, 1921) and Rabindranath Tagore
(Literature, 1913).

Einstein and Tagore met on July 14, 1930, at
Einstein’s lakeside estate in Caputh that had been
bequeathed to him by the city of Berlin. There, the

two great thinkers discussed the nature of reality.

Tagore framed their approaches as follows: “You
have been busy hunting down with mathematics the
two ancient entities, time and space, while I have
been lecturing in this country on the eternal world of

man, the universe of reality.”

The New York Times Magazine published their
conversation on August 10 under the headline
“Einstein and Tagore Plumb the Truth,” authored by

the Russian journalist Dimitri Marianoff.

Marianoff wrote in his preamble: “It was interesting
to see them together—Tagore, the poet with the head
of a thinker, and Einstein, the thinker with the head
of a poet. . . . Neither sought to press his opinion. But
it seemed to an observer as though two planets were

engaged in a chat.”

PHOTOGRAPH BY MARTIN VOS,
Caputh, Germany, 1930. Einstein with Rabindranath
Tagore, winner of the Nobel Prize in Literature.

Signed by the photographer.
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1930

90

A SECOND KEY TO THE CITY

Einstein arrived in New York City for the second time on December 11,
1930. He had hoped to avoid publicity and have a short, simple stay before
leaving for California. But the American public’s interest in him had only
swelled during the decade since his initial visit. Even before disembarking,
he was swamped by reporters and flooded with invitations. On December 13,
when Einstein inscribed this photo, he received a second key to the city from

New York’s mayor, Jimmy Walker, in a ceremony at City Hall.

The studio portrait shows Einstein in an unusual pose, with his body in
profile and his head turned toward the camera. It was almost certainly taken

in Germany before his visit. The photographer is unknown.

The recipient, Bernhard Edelhertz, was the New York—based publisher,
secretary, and treasurer of The American Hebrew magazine. Einstein’s
photograph presentation to an important New York Jewish figure
underscored his desire to strengthen relationships with the American Jewish
population. During his brief stay in New York, he attended a Zionist rally,
delivered a radio address at NBC studios to Zionist youth, and celebrated
Hanukkah at a large gathering at Madison Square Garden.

UNKNOWN PHOTOGRAPHER,
Germany, ca. 1930. Signed, dated, and
inscribed by Einstein to Bernhard Edelhertz.









ON THE BACK OF AN OLD ENVELOPE

This striking photograph, showing a handsome and serious Einstein
bathed in sunshine, is undated and the photographer is unknown. Our research
suggests that, like the image that follows, it was taken on one of his trips to
California in the early 1930s. During his second visit, in January 1931, Einstein
went to see the 100-inch Hooker telescope at Mount Wilson Observatory.

It was the world’s largest telescope at that time, and Edwin Hubble used it to make

his monumental discovery of the expanding universe.

Einstein met with Hubble and examined the famous telescope. Einstein’s wife
Elsa had accompanied him on this trip. When she was shown the sophisticated
equipment used to explore the shape and behavior of the universe, she

reportedly quipped, “Well, my husband does that on the back of an old envelope.”

UNKNOWN PHOTOGRAPHER,

ca. 1930. Signed by Einstein.
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1931

CITY LIGHTS

Einstein visited California three separate times in the early 1930s.
He mainly intended to meet with scientists at the California
Institute of Technology. His presence in the Golden State did not escape public
notice, and his schedule quickly filled up. By 1931, even people who
had little understanding of Einstein’s scientific achievements idolized him.

He was granted a reception usually reserved for Hollywood elites.

Einstein posed for pictures with Charlie Chaplin, purportedly the
only celebrity he specifically requested to meet, at the 1931
premiere of Chaplin’s film City Lights. The encounter produced an
oft-quoted, perhaps apocryphal, exchange:

Einstein: “What I most admire about your art is your universality.

You don’t say a word, yet the world understands you!”

Chaplin: “True. But your glory is even greater! The whole world

admires you, even though they don’t understand a word of what you say.”

This press photo, taken during one of his California visits, shows
Einstein relaxed, smiling, and with binoculars around his neck, looking very

much the tourist. He signed the print in 1953.

UNKNOWN PHOTOGRAPHER,
California, ca. 1931. Signed
and dated by Einstein in 1953.

94



AsL
G21784 :
AUTHE s TICATED

95



1931

96

THE EXPANDING UNIVERSE

When Einstein created the general theory of relativity, he believed—along with
the rest of the scientific community—the universe was static. However, his field

equations implied that the universe was in a constant state of flux.

Einstein assumed there must be a flaw in his equations. He added a term to
correct the supposed defect so that his field equations would be consistent with an
unchanging universe. In effect, the added constant counteracted the influence of
gravity. He called this term the “cosmological constant.” Einstein published his
modification in a 1917 paper entitled Cosmological Considerations in the General

Theory of Relativity.

A decade later, Edwin Hubble discovered galaxies beyond our own Milky Way.
Hubble located particular stars (cepheid variables) that could be used to measure
their distance from Earth. He observed that the farther away the galaxies were
from Earth, the greater light’s redshift (lengthening of wavelength). In other words,
the more distant the galaxy, the faster its velocity is away from Earth. Hubble’s

observations showed that the universe is not static. It is expanding.

Based on the new astronomical data, Einstein rejected the cosmological constant
in the 1931 publication shown here, “On the Cosmological Problem of the General
Theory of Relativity.” He later said that introducing the cosmological constant to his

field equations was his “greatest blunder.”

Since the time of Hubble’s discoveries, astronomers have determined that the

universe is not only expanding but also that it is expanding at an accelerating rate.

Today’s scientists believe there is a repulsive “dark energy” in space causing
the increasing expansion rate. Ironically, it now seems that Einstein’s “greatest

blunder”—the cosmological constant—may be vital to understanding this force.

ALBERT EINSTEIN, “Zum kosmologischen Problem der
allgemeinen Relativititstheorie” (“On the Cosmological Problem
of the General Theory of Relativity”) in Sitzungsberichte der
Preussischen Akademie der Wissenschaften (Report from the

Prussian Academy of Sciences), 1931.






1932

““ He respected children and liked their

curiosity and fresh approach to life

. . 99
and therefore did not want to ignore them.

—EVELYN EINSTEIN, 2002

RESPECT FOR CHILDREN

This charming, candid photograph of a smiling Einstein with two
young children appears to have been taken in America.
Einstein’s love of children is well-documented. The photo was dated

and signed in full by Einstein and his wife Elsa.

UNKNOWN PHOTOGRAPHER,
United States, 1932. Signed and dated by
Einstein and signed by Elsa Einstein.

98



¥

J. .

" TR .-l‘.' .

o Al
- il




1933

WORLD EVENTS INTERVENED

Albert and Elsa Einstein arrived in California on January 9, 1933,

planning a short visit before returning to Germany. World events intervened.

On January 31, Hitler assumed power as German chancellor,
and the Nazis’ purging of Jews began. Einstein became an enemy
of the state overnight. The Nazis discredited his work, burned his publications,
raided his home, and confiscated his property—even his

beloved sailboat in Caputh.

Einstein resigned from all positions and affiliations in Germany. For the

second time, he renounced his German citizenship. He and Elsa became refugees.

This photo was taken in Los Angeles at the Ambassador Hotel studio
of noted portrait photographer Aaron Tycko. Einstein and Tycko both

signed it, with Einstein’s signature in full.

PHOTOGRAPH BY AARON TYCKO,
Los Angeles, 1933. Signed and dated by Einstein.
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UNKNOWN PHOTOGRAPHER,

WATCH HILL

After a tumultuous year, Einstein permanently settled
in the United States. In 1933, he accepted a position, free of academic
or teaching responsibilities, at the Institute for Advanced
Study in Princeton. He would remain there for the rest of his life, walking

to work from his home at 112 Mercer Street.

During summers, he and Elsa vacationed in the coastal

town of Watch Hill, Rhode Island, where this photograph was taken.

“Einstein relished the simplicity of life in Watch Hill.
He puttered around its lanes . . . [and] loved sailing his seventeen-foot
wooden boat Tinef, which is Yiddish for a piece of junk.
He usually went out on his own, aimlessly and often carelessly. ‘Frequently
he would go all day long, just drifting around,” remembered a member
of a local yacht club who went to retrieve him on more

than one occasion. ‘He apparently was just out there meditating.’”

Einstein appears relaxed and sun-tanned in this candid photo,

which he dated and signed in full.

Rhode Island, 1934. Signed and dated by Einstein.
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1934

106

WITH GOVERNOR A. HARRY MOORE

In 1934, Governor A. Harry Moore of New Jersey visited
Einstein at his Princeton home to invite him
to a dinner, concert, and reception as an official welcome to
the state. They appear to be enjoying their conversation

in this photograph, which both men signed.

UNKNOWN PHOTOGRAPHER,
Princeton, NJ, 1934. Signed by Einstein
and New Jersey Governor A. Harry Moore.
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1934

108

THE QUEST FOR TRUTH

This letter to Reinhold Pietsch of Utica, New York, dated

February 13, 1934, contains one of Einstein’s most often quoted remarks.

Translated from German, it reads: “As for the search for truth, I know
from my own painful searching, with its many blind alleys,
how hard it is to take a reliable step, be it ever so small, towards the

understanding of that which is truly significant.”

Einstein said elsewhere that his supreme aim in life
was the quest for truth. Here, he reminds us of the long and challenging
path to gaining true understanding, even with the help

of inspired thought experiments and intuition.

CORRESPONDENCE, Einstein to

Reinhold Pietsch of Utica, NY, 1934.






1935

110

SOCIETY CIRCUIT

In the United States, Einstein was regarded not only
as a scientist and philosopher but also a member of high society

(no doubt to his amusement).

Here he is captured in formal attire by the New York—based Associated
Press photographer Sophie Delar. Delar was known primarily for her
“Society Circuit” photographs of singers and actors. Einstein inscribed

and dated this photo on the photographer’s matte.

PHOTOGRAPH BY SOPHIE DELAR,
Princeton, NJ, 1935. Signed, dated,

and inscribed by Einstein.






1935

112

SPOOKY ACTION AT A DISTANCE

In 1935, Einstein published a paper with coauthors Boris Podolsky and Nathan
Rosen entitled, “Can Quantum-Mechanical Description of Physical Reality Be
Considered Complete?” It became known as the EPR paper after the initials of
the authors’ last names. The paper described a thought experiment in which two
quantum particles interact in a way that links their spatial coordinates and linear

motion. (This new concept was later to be named “quantum entanglement.”)

The authors described how determining the position (or momentum) of one
particle would instantaneously identify the other particle’s respective position

(or momentum) without it being observed or measured. This contradicted

the prevailing interpretation of quantum theory, based on the work of Niels Bohr
and others, that maintained the atomic realm consists only of probabilities until
measurements or observations are made. Einstein believed physical entities exist

even when not observed, and their parameters can be determined precisely.

The argument introduced a paradox that could be resolved only if reality at the
quantum level was not local or if information between the two conjoined particles
traveled faster than the speed of light (an impossibility according to general
relativity). Einstein believed that reality, even in the atomic world, was local. He
disparagingly called the instantaneous interaction between the widely separated

but linked particles “spooky action at a distance.”

In 1964, nine years after Einstein’s death, the physicist John Stewart Bell
proposed a theorem disproving locality. He modified the EPR thought experiment
so that it could be tested experimentally. Subsequent experimental data showed

that quantum entanglement does exist and is non-local.

Although the EPR paper’s conclusions were ultimately disproven, the concept
of quantum particle entanglement introduced in it furthered the development
of quantum theory. The EPR paper has become one of the most cited

and discussed of all Einstein’s works. Einstein continued challenging the
indeterminism of quantum theory for the rest of his life, searching for an

underlying, deterministic theory to unify quantum theory and general relativity.

Pages 113-115: ALBERT EINSTEIN, BORIS
PODOLSKY, AND NATHAN ROSEN,

“Can Quantum-Mechanical Description of
Physical Reality Be Considered Complete?” in
The Physical Review 47, no. 10, 1935.
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DESCRIMPTION OF

of lanthanum is 7/2, hence the nuclear magnetic
moment as determined by this analysis is 2.5
nuclear magnetons. T!us is in fair agreement

uelear magnetons deter-
ne structures by the

PHYSIEAL REALTTY 2
This investigation was carried out under the
supervision of Professor (. Breit, and I wish to
thank him for the invaluable advice and assis-
tance so freely given, 1 also take this opportunity
to acknowledge the award of a Fellowship by the
Royal Society of Canada, and to thank the
University of Wisconsin and the Department of
Physics for the privilege of working here.

MAY 15, LV3S

In & complete theory there is an element corres
o each element of reality. A sufficient condition for the
reality of a physical quantity’ mmzpmbnhry of predicting
it with certainty, without disturbing the svstem. In
quantum mechanicsin the case of two physical quantities
described by non-commuting operators, the knowledge of
one preciudes the hmr{eﬂau of the other. Then either (1)
the description of reality given by the wave function in

L

ANY‘ serious consideration of a physical
theory must take into account the dis-

tinction between the objective reality, which is

independent of any theory, and the physical
concepts with which the theory operates. These

concepts are intended to correspond with the

oh;emve reality, and by means of these concepts
we picture this reality to ourselves.

In attempting to judge the success of a
physical theory, we may ask ourselves two ques-
tions: (1) “Is the theory correct?” and (2) “Is
the deacnptmn given b)f the thmry mmplete?”
It is pnly in the case in which positive answers
may be given to hoth of thme qunstmns ‘I:hat the
concepts of the theory may be said to be satis-
factory. The correctness of the theory is judged
by the degree of agreement between the con-

clusians of the theory and human experience,
'ﬂm exptnenm. wlm:h aﬂﬁne enablm us to mnke-

form of exﬂmmqnt and. measu:fmmt. It is the
second question that we wish to consider here, as
applied to quantum mechanics.

REVIEW VMOLUME 47

s cannot have simultaneocus reality, Consideration
making predictions concerfing a system
{814 of measdrements made on another system that
i) usly inreracted with it leads 1o the result that if
,' ll.'ben (2) is also false: Om: is: thus led to mnclnde

reality.
The elements of the physical reality

be determined by a priori philoso)

siderations, but must be found by an

comprehensive definition of reality is, hmw:r.
unnecessary for our purpose. We shall be satisfi
with the following cntenun. which we regard as
reasonable. If, without in any way di.slurbmg a
system, we can predict with certainty (i.e., with
probability equal to wnity) the value of a physical
quantity, then there exists an element of Physical \
reality corresponding to this physical quantity. It
‘seems to us that this criterion, while far from
exhausting all possible ways of remgmmg ‘a
physical reality, at least provides us with one
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he following requirement
for a complete theory
seems to be a necessary
one: every element

of the physical reality
must have a counterpart

in the physical theory.”

—ALBERT EINSTEIN, 1935
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1937

THE PHENOMENA OF CAPILLARITY

In his Autobiographical Notes, published in 1949, Einstein reflected on

his youthful scientific passions and singled out his early fascination with
thermodynamics: “A theory is the more impressive the greater the simplicity
of its premises is, the more different kinds of things it relates, and the more
extended is its area of applicability. Therefore the deep impression which
classical thermodynamics made upon me. It is the only physical theory of
universal content concerning which I am convinced that, within the framework

of applicability of its basic concepts, it will never be overthrown.”

Einstein’s first published paper, “Conclusions Drawn from the Phenomena
of Capillarity,” was on the subject of thermodynamics. It appeared in Annalen

der Physik in 1901, when the author was just twenty-one years old.

In this 1937 letter to Hans M. Cassel, a lecturer at the Technical University

of Berlin, Einstein returns to the subject of thermodynamics. The letter

is a detailed description, accompanied by handwritten equations and formulas,
of the pressure and radius requirements to achieve stable equilibrium for

droplets subjected to capillary action.

Thermodynamics played a significant role in Einstein’s thinking throughout
his career. Its principles are embedded in his writings on molecular motion,
Bose-Einstein statistics, and quantum mechanics. It is no exaggeration

to say that “all of Einstein’s boldly original attacks on what he saw as the
critical problems of early-20th-century physics are intimately related

to his understanding of thermodynamics.”

Pages 118, 120-121: CORRESPONDENCE,
Einstein to Hans M. Cassel, 1937.
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1937

RELATIVE TIDE AND SAND BARS

Long Island was another place where Einstein enjoyed summers in
his sailboat deep in thought, often to the detriment of his safety. After one mishap
in the Long Island Sound, the New York Times ran a front-page article

with the headline, “Relative Tide and Sand Bars Trap Einstein.”

This dramatic photo of a handsome, deeply tanned,
fifty-eight-year-old Einstein was taken in Huntington, Long Island,
by Lotte Jacobi and signed by the photographer. Jacobi was known for her
high-contrast, intimate portraits. Her approach was to “get people

to talk, to relax, to be themselves . . . to bring out their personalities.”

Jacobi had previously photographed Einstein in 1927 at her
father’s Berlin studio. Like Einstein, she fled Germany in the 1930s.
The two became lifelong friends. Einstein called

Lotte Jacobi his favorite photographer.

PHOTOGRAPH BY LOTTE JACOBI,
Long Island, NY, 1937. Signed by the photographer.
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1938

IN HIS STUDY

Einstein agreed to sit for a photo story by Life magazine in 1938, provided that the
photographer was Lotte Jacobi.

Jacobi photographed many of the twentieth century’s most famous men and women.
She was descended from a long line of photographers. Her great-grandfather learned
the craft from the inventor of photography himself, Louis Daguerre. Being Jewish,
Jacobi abandoned her successful career in Germany in 1935 after rejecting the Nazis’
offer of “honorary Aryan status.” This was undoubtedly one of the reasons Einstein so

admired her.

Jacobi disliked studio techniques that produced stiff portraiture. Instead, she brought
the studio to her subjects, talked with them, and waited patiently until they were
entirely at ease before taking photos. Here she exquisitely captured Einstein at his
Princeton home in a private moment of deep thought, working on scientific equations,

his hair untamed, and dressed casually in his favorite leather bomber jacket.

Life magazine rejected the photograph on the grounds that it defied the prevailing
aesthetics of photojournalism and did not treat Einstein “with enough respect.” But in
focusing on the very qualities that defined the inner nature of her subject—capturing
his meditative absorption in his science and his indifference to social conventions of
dress and grooming—Jacobi created one of the most famous and beloved images of

this extraordinary man.

The photo was first publicly displayed at the Museum of Modern Art’s 1942 exhibition
20th Century Portraits. It has since become an important image, defining our

conception of the great scientist.

The print shown here is signed and dated by Einstein on the original presentation

matte and is signed by Jacobi.

PHOTOGRAPH BY LOTTE JACOBI,
Princeton, NJ, 1938. Signed and dated by
Einstein in 1949 and signed by the photographer.
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1938

LEATHER BOMBER JACKET

At Princeton, Einstein collaborated with many other Jewish
physicists who escaped the Nazis. One of them was Leopold Infeld, who
noted of Einstein, “We are slaves of bathrooms, Frigidaires, cars,
radios, and millions of other things. Einstein tried to reduce them to the
absolute minimum. Long hair minimizes the need for barbers;
socks can be done without; one leather jacket solves

the coat problem for many years.”

The Levi leather jacket, which Jacobi’s photographs
helped make famous, was one of Einstein’s most beloved possessions.
He bought it soon after settling in the United States and said

it made him feel more like a true American.

This image of Einstein relaxing in his study in his leather jacket was
taken during the celebrated 1938 photo session with Jacobi, commissioned

by Life magazine. Einstein signed on the image over his left hand.

PHOTOGRAPH BY LOTTE JACOBI,
Princeton, NJ, 1938. Signed by Einstein.
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128

LIFE MAGAZINE

This “respectful” image of Einstein is the one Life magazine’s editors chose for its April 11, 1938,

issue, printed in color to accompany the article “Albert Einstein Simplifies Relativity.”

It is among the most dramatic images of Einstein ever produced. The photographer captured him
from the side, with his head turned toward the camera and his eyes slightly downcast. Smoke from
his pipe creates a hazy backdrop, emphasizing the crisp lines of his face and hair. These elements
give Einstein a majestic—almost ethereal—look. We have not determined which of the Life magazine

photographers took this photograph.
Einstein inscribed in ink above the bowl of his pipe: “Herr Reves / A. Einstein / 1938.”

“Herr Reves” was Hungarian-born Emery Reves, an influential figure in Einstein’s life. A writer,
economist, literary agent for Winston Churchill, and political operative, Reves shared Einstein’s
passionate dedication to pacifism and anti-Nazism. He published an influential book in 1945, The
Anatomy of Peace, arguing for the cause of world federalism. Einstein wholeheartedly endorsed
the book, writing to the American physicist J. Robert Oppenheimer on September 29, 1945: “Mr.
Emery Reves, whom I have known for many years and with whom I have often discussed urgent
political problems, has sent me a copy of the statement which you and your colleagues issued

for the enlightenment of the public and the government. While I was very much pleased by the
candid language and the sincerity of the statement, I was, at the same time, somewhat bewildered
by the political recommendations, which I consider inadequate. . . . At the present high level of
industrialization and economic interdependence, it is unthinkable that we can achieve peace without
a genuine supranational organization to govern international relations. If war is to be avoided,

anything less than such an overall solution strikes me as illusory.

“A few weeks ago, Emery Reves published a short book entitled The Anatomy of Peace which, in
my opinion, explains the problem as clearly and pertinently as anyone ever has. I have learnt that
several men who play an active role in public life are taking steps to make the book known to every
American. I urge you and your colleagues to read it and discuss its conclusions. Although it was
written before the explosion of the atomic bomb, it contains a solution which is directly applicable
to the problem created by this new weapon. I shall be glad to send you a number of copies for
distribution or to mail copies directly to you and your colleagues if you send me their addresses. |
am convinced that the political part of the statement which you and your colleagues issued would
have been formulated differently, had the facts and discussions presented in this book been made

known to who drafted the statement.”

UNKNOWN PHOTOGRAPHER,
United States, 1938. Signed, dated, and inscribed by
Einstein: “Herr Reves / A. Einstein / 1938.”









1940

BECOMING A UNITED STATES CITIZEN

Einstein “took his citizenship test on June 22, 1940, in front of a federal

judge in Trenton. . . . [He] passed his test and he was sworn in—along with

his stepdaughter Margot, his assistant Helen Dukas, and eighty-six other new
citizens—on October 1. Afterward, he praised America to the reporters covering
his naturalization. The nation, he said, would prove that democracy is not just

a form of government but ‘a way of life tied to a great tradition, the tradition of
moral strength.” Asked if he would renounce other loyalties, he joyously declared

that he ‘would even renounce my cherished sailboat’ if that were necessary. . . .

“When he first arrived in Princeton, Einstein had been impressed that America
was, or could be, a land free of the rigid class hierarchies and servility in
Europe. But what grew to impress him more—and what made him fundamentally
such a good American but also a controversial one—was the country’s tolerance
of free thought, free speech, and nonconformist beliefs. That had been a

touchstone of his science, and now it was a touchstone of his citizenship.”

A photographer for a Trenton, New Jersey, newspaper took this photograph of
Einstein at his naturalization ceremony. Einstein’s stepdaughter, Margot, is
seated in the chair next to him. The low camera position and upward angle

amusingly emphasize that Einstein was sockless even on such a formal occasion.

A day or two later, the photographer visited Einstein in Princeton and asked him
to sign the print. The new United States citizen obliged, writing his full name in

ink in the lower-left corner.

UNKNOWN PHOTOGRAPHER, Trenton, NJ,
194.0. Einstein at his American naturalization

ceremony. Signed by Einstein.
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1942

EINSTEIN AT WORK:
A SUITE OF SEVEN PHOTOGRAPHS

An uninvited visitor arrived at Einstein’s home one day with greetings from
mutual friends in Berlin. The visitor was a Russian American photographer,
Roman Vishniae, famous for his photographs of Eastern European Jewish
communities preceding the Holocaust. Fleeing war-torn Europe, Vishniac had
arrived in the United States in 1940. He hoped Einstein would pose for a portrait,

but Einstein had little interest in doing so.

Vishniac recalled his visit with Einstein: “It was a singular experience. An idea
had suddenly come to him, and the room was filled with the movement of the
great man’s thought. I waited several minutes, and then when I saw that he did
not intend to say anything more to me and that he was off in a world of his own, I

started taking pictures.”

Vishniac assembled seven oversized photos in a book-like case stamped “Einstein
at Work” and “Roman Vishniac.” He signed and dated each print “Princeton

19427 below the image and numbered the backs of the prints.

Vishniac added a handwritten letter to the original owner, dated July 1980,
describing the circumstances of the photoshoot: “The originality of Portfolio
‘Einstein’ consists of its special character. It is made not to get images, but the
feeling that you are present during the creativity by the Great Man. All pictures

are made with ‘hidden camera’ method.”

Einstein remarked that a Vishniac photograph taken that day was his favorite

portrait of himself.

Pages 133, 135-141: PHOTOGRAPHS BY ROMAN VISHNIAC,
Princeton, NJ, 1942. Published in the album

“Einstein at Work”: A Suite of Seven Photographs. Each
signed and dated by the photographer.

134



135



136






e T —

S
|

I gy




139






Ko man Vishndae___

141



142



1943

IN HIS SIXTIES

We get an intimate look at Einstein in his mid-sixties in this side-view
bust portrait by photographer Hermann Landshoff. Einstein
is seated in his study, informally dressed in a sweater, his white hair
characteristically unruly. The light illuminates his thoughtful

expression as he gazes into the distance.

Landshoff, like Einstein, was a German Jewish emigree who
settled in the United States in the 1930s. His extensive work encompasses
portraits of some of the century’s most influential figures. His peers
highly respected him. His work prompted the American photographer
Richard Avedon to claim, “I owe everything to Landshoff.”

Einstein inscribed the photo to Jakob Hohenemser, a cantor who had
escaped in 1939 from the Dachau concentration camp.
The inscription reads (translated from German), “As a souvenir.”

Einstein dated the print and signed his name in full.

PHOTOGRAPH BY HERMANN LANDSHOFF,
Princeton, NJ, 1943. Signed, dated, and inscribed by

Einstein to Jakob Hohenemser: “As a souvenir.”
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1944

AN INFORMAL LIFE

This image shows Einstein in an unusual pose, squarely facing the camera.
His formal posture in front of a studio background delightfully contrasts with

his attire, a leather jacket buttoned over a dress shirt.

Earlier studio portraits of Einstein typically showed him wearing a suit.
This portrait of Einstein at age sixty-five reflects his more informal way of

life at Princeton.

Einstein signed and dated the matte beneath this print. An accompanying
letter (dated May 2, 1944), written by Gabrielle Oppenheim-Errera, the wife

of Einstein’s good friend Paul Oppenheim, presents this print to a friend.

Paul Oppenheim and his wife were two of Einstein’s closest friends during his
years in Princeton. They hosted regular Sunday luncheons for scholars at their

home after Paul and Einstein took their Sunday morning walks together.

UNKNOWN PHOTOGRAPHER,
Princeton, NJ, 1944. Signed and dated by Einstein.
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1945

EINSTEIN AS I KNEW HIM

In this informal photo by Alan Windsor Richards, Einstein
is relaxed and smiling in his Princeton study, pipe in hand and a large

tin of tobacco in the foreground.

Richards worked as a photographer for the Palmer Physical
Laboratory at Princeton University, which conducted weapons research
as part of the Manhattan Project. After the war, Richards became
a freelance photographer. He became close to Einstein, even publishing

a book on their friendship, Einstein as [ Knew Him.

Richards would try to spruce Einstein up a bit before their photoshoots by
attempting to brush Einstein’s hair behind his ears, usually to no
avail. In this instance, it seems Richards had succeeded. It is one of the few

photos of Einstein in his later years where his hair appears combed.

Einstein signed and inscribed the bottom margin of the print.

PHOTOGRAPH BY ALAN WINDSOR RICHARDS,
Princeton, NJ, 1945. Signed, dated, and inscribed
by Einstein: “To Mrs. R.M. Morison / Albert Einstein 45.”
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1945

““I don’t believe
that the fundamental

physical laws may consist in relations

between probabilities for
the real things,
but*for relations concerning

the things themselves.”’

~—ALBERT EINSTEIN, 1945

THE FUNDAMENTAL LAWS OF PHYSICS

In this letter to British science educator Marcus Campbell Goodall,
Einstein declared in a single sentence his fundamental
disagreement with the state of quantum theory in 1945, writing:
“I don’t believe that the fundamental physical laws may
consist in relations between probabilities for the real things, but for

relations concerning the things themselves.”

Einstein was opposed to the widely held, probability-based “Copenhagen
interpretation” of quantum mechanics advocated by Niels Bohr.
He objected to a theory that did not require an understanding of the properties and
states of actual entities at precise moments in time. Einstein believed that such

a theory could be neither a complete nor a fundamental description of nature.

CORRESPONDENCE,

Einstein to Marcus Campbell Goodall, 1945.
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1946

TEN MINUTES OF TIME

“In 1946, when Albert Einstein was in residence at Princeton University, Fred Stein
was granted ten minutes of the great man’s time to take a portrait. After the
time was up, Einstein’s secretary came in to usher Stein out. However, Einstein insisted that
he stay, saying that their discussion was too interesting to cut short. The secretary
came back repeatedly, but the visit extended to two hours. The resulting portrait
by Fred Stein pictures a deep intelligence engaged in thought. It became an iconic image,

and one of the most famous photographs ever taken of Albert Einstein.”

Like many other Einstein photographers, Stein had escaped from Nazi Germany.
He was a highly regarded portrait photographer, producing celebrated images of some
of the most influential people of his time, including Georgia O’Keeffe, Frank Lloyd Wright,

Hannah Arendt, and Helen Keller. This portrait of Einstein is his most famous.

This print is one of 450 produced after 1967 on behalf of the Fred Stein
estate by the photographer’s son, Peter Stein. It was “printed and archivally processed
by a master printer under Peter Stein’s supervision and to his approval, and

matched as closely as possible to his father’s vintage prints.”

PHOTOGRAPH BY FRED STEIN,
Princeton, NJ, 1946.
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he eternal mystery

of the world s its

comprehensibility. . . .

The fact that it

1s comprehensible is

* 29
a miracle.

—ALBERT EINSTEIN, 1936
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1946

THINKING

This unusual sepia-toned photograph by Lotte Jacobi
shows Einstein standing in his office at the Institute for Advanced Study,
apparently deep in thought. As in the past, Jacobi captured
a less formal Einstein, away from a studio and at ease in his beloved
leather jacket. Light from the window sets Einstein’s figure

in dramatic relief in this artful composition.

In this image, as in many other postwar photographs,
Einstein’s expression conveys a bit of sadness, perhaps influenced

by recent world events.

Einstein signed in full and dated this print in dark ink. Its bottom right

bears Jacobi’s two-line blind stamp.

PHOTOGRAPH BY LOTTE JACOBI,
Princeton, NJ, 1946. Signed and dated by Einstein.
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1946

AMERICAN IMMIGRANTS

“Trude Fleischmann, who developed a passion for photography

already as a child, rapidly became one of Vienna’s leading portrait
photographers soon after opening her own studio at the age of
twenty-five. . . . Her outstanding portraits of intellectuals and artists . . .
remain an important record of twentieth-century European culture.
Because of her Jewish background, Fleischmann was forced to

seek work elsewhere after the Anschluss in 1938. Leaving behind most
of her negatives, she emigrated to Paris, London and eventually . . .

to New York,” where she opened up a studio in 1940. Once in the
United States, Fleischmann sought out influential people for her

subjects, focusing on American immigrants.

Fleischmann took this rare and dramatic photograph of Einstein
against a dark background. She signed and dated the matte at the
bottom left in 1946. Five years later, Einstein added his signature.

PHOTOGRAPH BY TRUDE FLEISCHMANN, New York, 1946.
Signed and dated by Einstein and the photographer.

156






1947

158

PERSON OF THE CENTURY

This iconic photograph of Einstein by Philippe Halsman has become one of the

most recognizable images of the twentieth century. It appeared on a 1966 US postage
stamp and was featured on the cover of the December 31, 1999, edition of Time
magazine, which honored Einstein as the “Person of the Century.” The example of the
famous photograph shown here is a rare lifetime print, signed by Halsman in the
bottom-left corner. In his book Philippe Halsman: A Retrospective, Halsman explained

the circumstances of the photo:

“I admired Albert Einstein more than anyone I ever photographed, not only as the
genius who single-handedly had changed the foundation of modern physics but even
more as a rare and idealistic human being. Personally, I owed him an immense
debt of gratitude. After the fall of France, it was through his personal intervention that
my name was added to the list of artists and scientists who, in danger of being captured
by the Nazis, were given emergency visas to the United States. After my miraculous
rescue | went to Princeton to thank Einstein, and I remember vividly my first
impression. Instead of a frail scientist I saw a deep-chested man with a resonant voice
and a hearty laugh. . . . The question of how to capture the essence of such a man
in a portrait filled me with apprehension. Finally, in 1947, I had the courage to bring
on one of my visits my Halsman camera and a few floodlights. After tea, I asked
for permission to set up my lights in Einstein’s study. The professor sat down and started
peacefully working on his mathematical calculations. I took a few pictures. Ordinarily,
Einstein did not like photographers, whom he called Lichtaffen (light monkeys).

But he cooperated because I was his guest and, after all, he had helped save me.
Suddenly looking into my camera, he started talking. He spoke about his despair that his
formula E=mc? and his letter to President Roosevelt had made the atomic bomb
possible, that his scientific research had resulted in the death of so many human beings.
‘Have you read, he asked, ‘that powerful voices in the United States are demanding
that the bomb be dropped on Russia now, before the Russians have time to perfect their
own?’ With my entire being I felt how much this infinitely good and compassionate
man was suffering from the knowledge that he had helped to put in the hands of
politicians a monstrous weapon of devastation and death. He grew silent. His eyes had
a look of immense sadness. There was a question and a reproach in them. The spell
of this moment almost paralyzed me. Then, with an effort, I released the shutter of my
camera. Einstein looked up, and I asked him, “So you don’t believe that there will ever be

29

peace?” ‘No,” he answered. ‘As long as there will be man there will be wars.

PHOTOGRAPH BY PHILIPPE HALSMAN,
Princeton, NJ, 1947. Signed by the photographer.






1948

THE GRACE OF CLARITY

Einstein sat for photographer Yousuf Karsh in 1948. Karsh had survived
the Armenian genocide and was a refugee who eventually became a Canadian
citizen. He was recognized as one of the greatest working portrait photographers.

Karsh’s photographs are among the most famous images of Einstein.

This meticulously lit image was chosen as the frontispiece for the book

Albert Einstein, Philosopher-Scientist (1949).

Einstein signed and dated the print in 1953, inscribing in German
a poetic thought that captures both the moment of scientific insight and the
quality of this photograph. He had difficulty writing on the photo’s glossy
surface, attempting first to write on the left side of the bottom margin before
inscribing it successfully on the right side. The inscription (translated
from the original German) reads: “The grace of clarity often

comes to you, in uniting precision and depth.”

PHOTOGRAPH BY YOUSUF KARSH, 1948.
Signed, dated, and inscribed by Einstein in 1953.
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1948

ROUGH GRANDEUR

Yousuf Karsh was powerfully drawn to Einstein, as he explained
in his book Regarding Heroes: “Among the tasks that life as a photographer
had set me, a portrait of Albert Einstein had always seemed
a ‘must’—not only because this greatest refugee of our century has been
accounted by all the world as the [most] outstanding scientist
since Newton, but because his face, in all its rough grandeur, invited

and challenged the camera.”

This masterful photograph of a serene Einstein with hands clasped,
almost as if in prayer, is among the most recognizable portraits of him in his

later years. The print is elegantly signed in white by Karsh.

PHOTOGRAPH BY YOUSUF KARSH,

1948. Signed by the photographer.
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[though I am a typical
loner in datily life,

my consciousness of
belonging to the invisible
community of those who
strive for truth, beauty,
and justice has preserved

me from feeling isolated.”

—ALBERT EINSTEIN, 1932
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1948

ATOMIC POWER

To celebrate the end of the Second World War, in August 1946 the
newsreel service The March of Time released Atomic Power, a short film portraying
the events leading up to the atomic bomb’s creation. The film

featured scientists involved in the war effort reenacting historical moments.

This photo, signed by Einstein in 1948, was taken during the filming of
the movie when he was asked to re-create (with physicist Le6 Szilard) the drafting
of the famous 1939 “Einstein-Szildrd letter” to President Roosevelt. The
letter alerted Roosevelt to the scientific potential to create “extremely
powerful bombs of a new type.” One of the most influential
documents of the twentieth century, the letter spurred Roosevelt to action, leading

to the Manhattan Project and the development of the atomic bomb.

Einstein did not work on the bomb himself. After the war, he expressed
his regret about having signed the letter. In an interview with Newsweek in 1947,
he reflected, “Had I known that the Germans would not succeed in

developing an atomic bomb, I would have done nothing.”

UNKNOWN PHOTOGRAPHER,
1948. Signed and dated by Einstein.
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1949

LIGHTNESS OF BEING

This image of Einstein, age seventy, was taken by
Alan Windsor Richards in 1949. It is quite different from Richards’s
1945 photograph of Einstein relaxing in his study. Here,
Einstein is standing, the camera below and angled upward. Illuminated
by a bright light, his face has a rather stern expression. It is an
unusual image, in contrast to the more common portrayals of Einstein

in this period as a kindly, thoughtful sage.

The bottom margin of the matte is signed and dated
by Einstein and signed by Richards.

PHOTOGRAPH BY ALAN WINDSOR
RICHARDS, 1949. Signed and dated
by Einstein and signed by the photographer.
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PHOTOGRAPH BY HERMANN
LANDSHOFF, Princeton, NJ, 1950.
Signed and dated by Einstein.

AT HOME IN PRINCETON

Hermann Landshoff visited Einstein and took photographs
several times in the 1940s and early 1950s. He amassed a beautiful

body of work showing Einstein in quieter moments at home.

This powerful photo, signed by Einstein in 1950, is an excellent
example of the communicative power of Einstein’s face,
particularly his eyes. Although the composition is severe—a close-up
of the subject’s face staring straight into the camera,

half-bathed in shadow—Einstein’s expression is soft and tender.

1950
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1950

SIGNS OF AGING

This oversized photo by the Hungarian American photographer Marcel
Sternberger commands the viewer’s attention. Despite the lines and wrinkles of

aging, Einstein’s eyes are as bright and energetic as in his younger days.

Sternberger created celebrated images of some of the most influential people

of his time, including Franklin Delano Roosevelt and Sigmund Freud.

Einstein found Sternberger’s photographs to be particularly impressive,
writing in a letter to Sternberger: “The portraits you have made of
me are true masterpieces of the photographic art. It seems quite amazing

to me that you could present this subject so appetizingly.”

The print—dated and inscribed by Einstein to Sternberger—was
the photographer’s personal copy.

PHOTOGRAPH BY MARCEL STERNBERGER,
Princeton, NJ, 1950. Signed, dated, and inscribed by

Einstein and signed by the photographer.
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1950

SERENE DESPITE POLITICAL ATTACKS

Sitting comfortably in his Princeton study, Einstein looks relaxed and
is smiling in this beautiful profile portrait. Einstein signed it in 1950, a time
that should have been peaceful for a man who had accomplished so much

in life and was celebrated by his scientific peers and the public for his genius.

The year 1950, however, saw the beginnings of McCarthyism in the United States.
Although Einstein often said he never liked to get involved in politics, because
of his fame any political remarks he made were amplified by the press and

quickly became consequential.

As a pacifist in favor of nuclear disarmament, a consistent supporter of
civil rights, and at times a supporter of socialism, Einstein was considered
a radical and regarded with suspicion by a number of people in the US
government in the 1950s. During the height of McCarthyism, Einstein
encouraged intellectuals not to cooperate with the House Un-American Activities
Committee, arguing the committee violated individual liberties including the
freedom of thought and speech. He thus became an instant lightning rod for
controversy, subjected to scathing articles in the press that questioned his loyalty.
One major newspaper even suggested that Einstein was being used as
an instrument of propaganda by enemies of the United States. The US government
took notice, and although he was never called before an investigatory committee,

the FBI kept a file on him that grew to 1,427 pages.

UNKNOWN PHOTOGRAPHER,
1950. Signed and dated by Einstein.
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1951

IN HIS GARDEN WITH A FRIEND

Here Einstein is pictured, at age seventy-two, with a member of his inner
circle, Alice Loewy Kahler. Kahler was married to the Czech Jewish philosopher and literary
scholar Erich Kahler. The Kahler home at One Evelyn Place in Princeton was
a center for intellectual conversation and particularly welcomed Jewish scholars who had fled
Europe during the war. Members of the “Kahler Circle,” as it came to be known, included

other luminaries such as Thomas Mann, Kurt Gédel, Ben Shahn, and Hermann Broch.

This photo, taken by fellow Jewish refugee Trude Fleischmann, is signed by

Fleischmann and inscribed by Einstein to Kahlers” daughter, Hanna.

PHOTOGRAPH BY TRUDE FLEISCHMANN,
Princeton, NJ, 1951. Signed by the photographer and
signed, dated, and inscribed by Einstein: “For Hannah.”
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1952

WALL OF HEALING

This striking portrait shows Einstein relaxed and smiling at his home
in Princeton during a ceremony to honor the groundbreaking of the Hebrew

University-Hadassah Medical Centre in Jerusalem.

During the ceremony, Hadassah (the Women’s Zionist Organization of
America) and the American Friends of the Hebrew University gave Einstein
a scroll documenting the inscription of his name planned for the “Wall

of Healing” at the new medical center. According to newspaper reports of the
occasion, Einstein noted that the center “is of great significance to Israel

K

itself, its relation to the neighboring countries and the status of Jews everywhere.’

Einstein was an advocate of both the State of Israel and Jewish-Arab
cooperation. When Israel’s first president, Chaim Weizmann, died in 1952,

Einstein was offered the presidency, which he refused.

Einstein signed and dated this photograph in the lower margin.

PHOTOGRAPH BY NATHANIEL FEIN,
Princeton, NJ, 1952. Signed and dated by Einstein.
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1952

INTERVENING YEARS

This photograph by Trude Fleischmann is reminiscent of her 1946
photo of Einstein. While Einstein’s facial expression, attire,
and pose, holding pipe in hand, are quite similar in both images,

the intervening years had taken a toll.

In 1948, doctors discovered that Einstein had a large
aortic aneurysm. There was no cure for the condition. His doctors
recommended that he adopt a healthier lifestyle—a better diet

and no smoking—to reduce the chances of a fatal rupture of the artery.

Einstein signed and dated the white border of this print
in ink. An unidentified hand has added to the left of his signature:
“photo: Trude Fleischmann.” The photographer’s stamps

bearing Fleischmann’s name and address are on the verso.

PHOTOGRAPH BY TRUDE FLEISCHMANN,
Princeton, NJ, 1952. Signed and dated by Einstein.
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1953

RED, TREE, DISTANCE, ATOM

In his 1930 letter to Dr. Ralph Lyndal Worrall (discussed on page 82), Einstein
explained that all physics must start from the “hypothesis of a reality that is
independent of perception and thought.”

Two decades later, Einstein returns to the issue of perception and reality. He
gives a more detailed explanation of his approach to science in these two letters to

Colombian mathematician, philosopher, and politician Mario Laserna Pinzén.
In the first letter, dated September 22, 1953, Einstein writes:

“Concepts, as far as they have any basis, are—judged logically—free inventions
of the mind (together with propositions connecting them). But those concepts and
propositions receive their value and justification exclusively through their only
intuitively given connection with perceptions (Erlebnissen). There is no logical
way to deduce concepts and propositions from our crude experiences (‘induction’).
This is equally true for concepts like ‘red, ‘tree,” as for concepts like ‘distance,’
‘atom,” etc. The difference lies in the fact that scientific concepts and propositions
are mostly brought into connection with sense-perceptions in a more indirect and

complicated way.”
In his second letter, dated January 8, 1955, Einstein is more explicit:

“It is basic for all physics that one assumes a real world existing independently
from any act of perception. But this we do not know. We take it only as
a programme in our scientific endeavours. This programme is, of course,

pre-scientific and our ordinary language is already based on it.

“The concepts body-object and shape are not given to us directly by our
sense-impressions but are a result of a mental construct. That this is not so easy
to see is only produced by the fact that those steps made by every one of us in

early childhood seem to us logically necessary. But this is not so.”

We find it remarkable that Einstein—famous for explaining how the universe
behaves—is saying in these letters that we can only assume, but not know,
that a real world exists outside of our perceptions of it. The second letter was
written only three months before Einstein’s death. It expresses what is likely

his final philosophical view underlying all of his work.

CORRESPONDENCE, FKinstein to
Mario Laserna Pinzon, September 22, 1953.
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THE ACQUISITION OF KNOWLEDGE

The historian of philosophy Max Fishler wrote to Einstein in 1953 asking for his thoughts
about the philosophy of Immanuel Kant. Fishler was planning to write a book on Kant’s
views as they pertained to the new knowledge of relativity. Einstein’s thoughts, of course,

would be essential.

Einstein had studied Kant’s philosophy in depth, and it had profoundly influenced his
early thinking. In this revealing letter shown on the following pages, Einstein responds to

Fishler by rejecting one of Kant’s central tenets regarding the acquisition of knowledge.

Einstein begins the letter with a discussion of Kant’s work, emphasizing that Kant
accepted as valid “a priori” knowledge—knowledge acquired independently of
experience. Einstein rejects Kant’s premise, arguing that knowledge based purely on
reason is inherently uncertain and liable to be overturned. He cites the development of

non-Euclidean geometry and his own work as examples disproving Kant’s premise.

Translated from the original German, the letter reads, in part:

’ “We may say then—as I see it, with justice—that all concepts, not only the

mathematical ones, are a priori insofar as they are not logically deducible from naked
experience. But this holds for all concepts, for the concepts of the empirical sciences not

less than for the concepts of pure mathematics.

“The general theory of relativity has in my opinion convincingly shown that the spatial
character belongs to the objects of the physical world as a mere characteristic of it (i.e.

four-dimensionality of space-time).

“The contrast to Kant can be illustrated briefly through the short sentence: the inner

space of a box is ‘real” in the same sense as the box itself.”

Einstein dwelled deeply on the philosophical implications and requirements of his
theories, making major contributions to the philosophy of science. One scholar noted
that “Einstein’s influence on twentieth-century philosophy of science is comparable to

his influence on twentieth-century physics.”

Pages 186—-187: CORRESPONDENCE,
Einstein to Max Fishler, December 17, 1953.
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1s basic for all physics that
one assumes a real world
existing independently
from any act of perception.

But this we do not know.”

—ALBERT EINSTEIN, 1955
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1954

Mr, Dals B, Swarron
1215 Harrison St
Euperior, Wiec, . /|

MASS, ENERGY, AND LIGHT

Although by 1954 he was one of the most recognized figures

in the world, Einstein would still take time out of his busy schedule

to answer questions from fans, students, and amateur scientists who were
eager to discuss his scientific theories. He did not ignore or belittle

his public but sincerely tried to help them understand his work,
corresponding—as a good teacher would—in clear, precise language,

free of complicated equations and obscure terminology.

In this letter, written near the end of his life, Einstein responds
to a question concerning one of the most fundamental aspects of his life’s

work—the relationship between mass, energy, and light. The letter reads:

“Dear Sir:

One should speak of mass only in the sense of something characteristic
for the body and independent of its motion [rest mass|. Now it is true
that the energy of a finite mass becomes infinite [in motion], provided
the mass is finite. In the case of the photon the mass has to be
assumed zero or infinitely small in such a way that in spite of its having

the light velocity its energy is finite.

Sincerely yours,

[Signed] A. Einstein.
Albert Einstein.”

CORRESPONDENCE,
Einstein to Dale B. Swanson, 1954.
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192

THE UNGUARDED MOMENT

In this photograph taken one year before his death, Einstein is seated
in his Princeton home surrounded by books, holding his pipe while gazing

slightly away from the camera. He signed and dated the print.

In his book The Unguarded Moment, the photographer Frederick Plaut

describes taking this evocative photo of the elderly Einstein:

“There must be a moment in every professional photographer’s life

when he is so in awe of his subject that he can scarcely focus his camera. That
moment for me was when I met Albert Einstein at his home in Princeton.
Certainly the great man was not formidable; he greeted my wife and me
graciously, and proceeded to chat with her while I went to work. I remember
that she asked him about his music and when he told her that he no longer
played his violin she murmured, ‘That’s too bad.” He smiled, ‘Ah, no. It would
have been too bad if I went on.” In the final moments of our visit, Einstein looked
at me very seriously. ‘I hope, he said, ‘you can sell these pictures for a good
price.” Astounded, I blurted out: ‘Oh, no, Sir. I have nothing to sell. I just wanted
to photograph you.” His face clouded. ‘Not sell them? If T had known that

I never would have let you take them.” After we left, I realized the significance
of a delightful remark attributed to Mrs. Einstein. Someone once asked

Mrs. Einstein whether she understood Professor Einstein’s theory of relativity.

She answered without hesitation, ‘No, but I understand Professor Einstein.””

PHOTOGRAPH BY FREDERICK PLAUT,
Princeton, NJ, 1954. Signed and dated by Einstein.
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194

THE LAST SIGNED PHOTOGRAPH

We believe this to be Einstein’s last signed photograph.

The recipient was Andrew J. Robell, a student at Princeton in 1955. In an affidavit
that accompanies the photograph, he explained the circumstances surrounding

Einstein’s signature:

“I learned that Albert Einstein lived at 112 Mercer Street in Princeton, a

short distance from my freshman dormitory. Early in 1955 (January or February,
as I recall) I walked to his house carrying the accompanying photograph of

Dr. Einstein and asked that he sign it.”

Einstein signed and dated the photograph in black ink.

We have not been able to identify the photographer definitively, but it bears the
characteristics of Orren Jack Turner I1, whose father had photographed Einstein in

Princeton in 1921 during Einstein’s first visit to the United States.

For decades, Einstein had suffered from abdominal pain. In December 1948,

he underwent exploratory surgery that revealed a large aortic aneurysm.

The surgeon, Dr. Rudolph Nissen, wrapped the bulging blood vessel with
cellophane to stimulate fibrosis and reinforce the weakened vessel. (Resecting the
defective part and replacing it with a synthetic graft was not yet possible.) The

operation added over six years, mostly pain-free, to Einstein’s life.

On April 12, 1955, Einstein experienced severe abdominal pain that intensified
the following day. At first, he refused hospitalization but soon agreed to be
admitted to Princeton Hospital to avoid being a burden at home. Einstein’s
aneurysm was leaking and in the early stage of rupturing. He refused surgery,
knowing that he would soon die without it, saying: “I want to go when I want.

It is tasteless to prolong life artificially. I have done my share, it is time to

go. I will do it elegantly.”

Einstein continued his life’s work during the five days he was hospitalized.
Early in the morning of April 18, 1955, the aneurysm ruptured. Einstein uttered
his last words in German—which his English-speaking night nurse did not

understand—and his extraordinary life ended.

UNKNOWN PHOTOGRAPHER
(possibly Orren Jack Turner II).
Signed and dated by Einstein in 1955.
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Dr. Albert Einstein Dies in Sleep at 76;
World Mourns Loss of Great Scientist

Ruptare of Aorta Canses
Death—Body Cremated &
—Memorial Here Set
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DR. EINSTEIN DIES IN SLEEP AT 76

The day after he died, the New York Times published Einstein’s obituary at the top
of the front page. His picture appeared prominently over two columns, under

the headline, “Dr. Einstein Dies in Sleep at 76.”

Times photographer Patrick A. Burns had taken the photograph two years earlier,
in 1953. In German, Einstein inscribed and signed the print shown here:
“For Mrs. Nina Rubenstein / A. Einstein. 54.” (Rubenstein had fled Nazi Germany in 1933
and later settled in New York, becoming a UN interpreter.)

Burns’s photograph perfectly captured the aged Einstein, hunched slightly forward,

appearing vulnerable and so very human.

The Times obituary noted, “As the years passed, the figure of Einstein
the man became more and more remote, while that of Einstein the legend came ever
nearer to the masses of mankind. . . . ‘Saintly, ‘noble’ and ‘lovable’ were the words
used to describe him by those who knew him even casually. He radiated humor, warmth

and kindliness. He loved jokes and laughed easily.

“Princeton residents would see him walk in their midst, a familiar figure, yet a stranger,
a close neighbor, yet at the same time a visitor from another world. And as he grew older his

otherworldiness became more pronounced, yet his human warmth did not diminish.”

PHOTOGRAPH BY PATRICK A. BURNS,
Princeton, NJ, 1953. Signed, dated,
and inscribed by Einstein in 1954.
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EPILOGUE

In Midtown Manhattan, there is a giant mural of Einstein by the Brazilian artist
Eduardo Kobra. If you walk by, you can’t miss it. Here is Einstein, several stories
high, on the side of a building, cheerfully riding a bicycle displaying a sign read-
ing @ = %2, It’s stunning. Even jaded New Yorkers sometimes stop to take pictures

in front of it.

Kobra has created murals of other figures around the city: Elvis, Michael Jack-
son, David Bowie, Jim Morrison, Jimi Hendrix, Janis Joplin, and more. These all
make sense—they were literally rock stars. But a scientist dressed in a tie and
plain sweater who has been dead for nearly seventy years? That’s odd. But the
strangest thing is, perhaps, that it doesn’t seem so strange, for Einstein’s image is
everywhere—in college dorm rooms, in advertisements, in fine art galleries, and

on the streets of New York.

What is it about Einstein? What has made his image endure all these years, even

for many who know little of his scientific achievements?

In helping to curate the Berger collection, I often found myself staring at an

Einstein photo wondering what makes his image so powerful. Whether he is



trying to solve a difficult scientific problem, full of despair contemplating the
fate of the world, or lightheartedly playing with children, Einstein seems to be
communicating his emotions directly to us. Somehow, in looking at these photo-
graphs we feel we know him, that if he walked into the room right now we could
talk to him and understand each other. This is extraordinary, considering we are
contemplating someone who explored realms of thought inaccessible to nearly

all of us.

Perhaps that is part of his appeal as well—he seems approachable and often em-
pathetic, yet when we look at him we are also filled with wonder and inspired by

his genius.

I feel privileged to have worked on the Berger collection for many years. It was
joyful to be surrounded by these images and to study Einstein’s thoughts and dis-
coveries through the original documents and letters. We hope in these pages, we

were able to communicate and share this joy with you.

—MICHAEL DiIRUGGIERO
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