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6. Uber eimen
die Erzeugung und Verwandlung des Lichtes
betreffenden heuristischen Gesichtspunlkt;
von A. Einstein.

Zwischen den theoretischen Vorstellungen, welche sich die
Physiker iiber die Gase und andere ponderable Eorper ge-
bildet haben, und der Maxwellschen Theorie der elektro-
magnetischen Prozesse imsogenannten leeren Raume besteht
ein tiefgreifender formaler Unterschied. Wihrend wir uas
nimlich den Zustand éines Korpers durch die Lagen und Ge-
schwindigkeiten einer zwar sehr grofen, jedoch endlichen An-
zahl von Atomen und Elektronen fir vollkommen bestimmt
ansehen, bedienen wir ups zur Bestimmung des elektromagne-
tischen Zustandes eines Raumes kontinuierlicher riumlicher
Funktionen, so daB also eine endliche Anzahl von Grofen
nicht als geniigend anzusehen ist zur vollstandigen Festlegung
des elektromagnetischen Zustandes eines Raumes. Nach der
Maxwellschen Theorie ist bei allen rein elektromagnetischen
Erscheinungen, also auch beim Licht, “die Energie als konti-
puierliche Raumfunktion aufzufassen, wihrend die Energie
eines ponderabeln Korpers nach der gegenwirtigen Auffassung
der Physiker als eine iber die Atome und Elektronen er-
streckte Summe darzustellen ist. Die Energie eines ponderabeln
Eérpers kann nicht in beliebig viele, beliebig kleine Teile zer-
fallen, wihrend sich die Energie eines von einer punktférmigen
Lichtquelle ausgesandten Lichtstrahles nach der Maxwell-
schen Theorie (oder allgemeiner nach jeder Undulationstheorie)
des Lichtes auf ein stets wachsendes Volumen sich kontinuier-
lich verteilt.

Die mit kontinuierlichen Raumfunktionen operierende Un-
dulationstheorie des Lichtes hat sich zur Darstellung der rein
optischen Phinomene vortrefflich bewshrt und wird wohl nie
durch eine andere Theorie ersetzt werden. Es ist jedoch im
Auge zu behalten, daB sich die optischen Beobachtungen auf
zeitliche Mittelwerte, nicht aber auf Momentanwerte beziehen,
und es ist trotz der vollstindigen Bestitigung der Theorie der
Beugung, Reflexion, Brechung, Dispersion ete. durch das

The “Quantum Paper”

3. Zur Elektrodynamilk bewegser Karper;
von A. Einstein.

Daf die Elektrodynamik Maxwells — wie dieselbe gegen-
wirtig aufgefaBt zu werden pflegt — in ihrer Anwendung auf
bewegte Korper zu Asymmetrien fiihrt, welche den Phinomenen
picht anzuhaften scheinen, ist bekannt. Man denke z. B. an
die elektrodynamische Wechselwirkung zwischen einem Mag-
neten und einem Leiter. Das beobachtbare Phiinomen hingt
hier nur ab von der Relativhewegung von Leiter und Magnet,
wihrend nach der iiblichen Auffassung die beiden Fille, daB
der eine oder der andere dieser Korper der bewegte sei, streng
voneinander zu trennen sind. Bewegt sich nimlich der Magnet
und ruht der Leiter, so entsteht in der Umgebung des Magneten
ein elektrisches Feld von gewissem Energiewerte, welches an
den Orten, wo sich Teile des Leiters befinden, einen Strom

_erzeugt. Ruht aber der Magnet und bewegt sich der Leiter,

so entsteht in der Umgebung des Magneten kein clektrisches
Feld, dagegen im Leiter eine elektromotorische Kraft, welcher
an sich keine Energie entspricht, die aber — Gleichheit der
Relativbewegung bei den beiden ins Auge ‘gefabien Fallen
vorausgesetzt — zu elektrischen Stromen von derselben GroBe
und demselben Verlaufe Veranlassung gibt, wie im ersten Falle
die elektrischen Krifte. "

Beispiele fhnlicher Art, sowie die miBlungenen Versuche,
eine Bewegung der Erde relativ zum ,Lichtmedinm® zu kon-
statieren, filhren zu der Vermutung, daf dem Begriffe der
absoluten Rube nicht nur in der Mechanik, sondern auch in
der Elektrodynamik keine Eigenschaften der Erscheinungen ent-
sprechen, sondern daf vielmehr fir alle Koordinatensysteme,
fir welche die mechanischen Gleichungen gelten, auch die
gleichen  elektrodynamischen und optischen Gesetze gelten, wie
dies fiir die- GriBen erster Ordnung bereits erwiesen ist. Wir
wollen diese Vermutung (deren Inhalt im folgenden ,Prinzip
der Relativitit* genarmt werden wird) zur Voraussetzung er-
heben und auferdem die mit ihm nur scheinbar unvertrigliche

The “Special Relativity Paper”

Einstein ca. 1905

Annalen der Physik 17 (1905), 132-148 Annalen der Physik 17 (1905), 891-921
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844 Simuug der physilalisch-mathematisehen Klisse vom 2. November 1815

Die Feldgleichungen der Gravitat

Von A. Einsrus,

ln ewel vor kareem ersehienenen Mitteilungen' habe ich gezcigt, wie
man xu Feldgleichungen der Gravitation gelangen kann, die dem Postu-
lat E!“I!_'l‘I]J['.HIi‘!‘ Relativitit "Tlf!ilﬂ'l“.'El!'ll. d. h. die in ihrer ;]l]];l.'":r:i“l,‘n
I'nssung beliebigen Substitutionen der Raumzeitvariabeln gegeniiber ko=
variant sind,

Der Entwicklungsgang war dabei folgender. Zuniiehst fand ieh
Gleichungen, welehe die Newroxsons Theorie als Niherung enthalten
und belichigen Substitutionen von der Determinante 1 gegenfiber ko- |
variant waren, Hierauf fand ieh, daf diesen Gleichungen allgemein i ! 5 m”?m"’
kovariante entsprechen, falls der Skalar des Energietensors der » Ma- : i f il

terics versehwindet. Das Koordinatensystem war dann nach der ein-

J—# zu 1 gemacht wird, wodureh
die Gleichungen der Theorie eine eminente Vereinfachung crfahren.

abei mullte aber, wie erwilnt, dic Hypothese simgefithet worden,
Dal Bte al hist, die Hypotl gefiilirt 1

fachen Regel zu spozialisieren, daf

dall der Skalar des Energietensors der Materie verschwinde,

Neuerdings finde ich non, dall man ohne Hypothese diber den
Energictensor der Materie auskommen kann, wenn man den Energie-
tensor der Materie in etwas anderer Weise in die Feldgleichungen
vinsetzt, als dies in meinen beiden friheren Mitteilungen geschehen
ist. Die Feldgleichungen flir das Vakuum, auf welche ieh die Er-
kliirung der Peribelbewegung des Merkur gegriindet habe, bleihen von
dieser Modifikation unberiihrt. Ieh gebe hier nochmals die ganze Be-
trachtung, damit der Leser nicht gendtigt ist, die fritheren Mitteilungen
unausgesetzt hersnzuzielien,

Aug der bekannten Riesassscres Kovariante vierten Ranges leitet
man folgende Kovariante zweiten Ranges ah:

0 = K. +8, (1}

()

H-liml

it _E l ! |+\ Iu’”un (1a)

o Iy

Il

Siungsber, XLIV, 5. 778 und XLV 8. 799, 1915,
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LIGHTS ALL ASKEW,
- IN THE HEAVENS

Agog Over Results of Eclipse -
Observations.

EINSTEIN THEORY TRIUMPHS

Stars Not Where They Seemed
or Were Calculated to be,
but Nobody Need Worry.

A BOOK FOR 12 WISE MEN

No More in All the World Could
Comprehend It, Said Einsteln When
His Daring Publishers Accepted It.

Speeial Cable to THE NEw Yok Trves,
Now.

sclentific pubiic the Einsteln theory of
lght proved by ibe cclipse  expedition
Eo far have not heen v successful. The

ew theory was discussed at n recent
n‘.e'ei.iag of the leyal Society and Royal
Astronomieal Soci Ir Joseph Them-
son. Presidont of the Boyal Society, de-
vlares it I= not p fo put Eine s
theory Into realld intell*gible words, wet
&t the same time Thomson adds:

“The vesults of the eclipse expedition
demonstrating that tie rays of light
from the sturs are hent or deflected
froem their normal course by other acrial
bodies acting wupon them and con-
ssquently the infercnce that Jight has
Jeight form a most hnportant con-
tribution to the laws of gravity given us
#ipce Newton luid down his prineiples.”

Thompsen states that the differcnee
between theorics of Newton and those of
Einstein are Infinitesimal in a pepular
®ense, and as they arve pur mathe-
matieal and can only be cxpressed in
strictly sclentific tern t is useless to
endeavor 1o detail them ror the man in
the: street.

“IWhat is easily und andable,” he
rontinued, i= that nstein predicted
the deflection of the starlight when it
passed the sun, and the recent eclipse
has provided a derwnstration of the
correctness of the prediction!

l!lll

e

Announcement of Eclipse Expedition Results
Confirming General Relativity
New York Times, November 10, 1919

Einstein and Arthur Eddington
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What Made Einstein a Different Kind of Thinker?
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In Einstein’s Own Words
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I fully agree with you about the significance and educational value of methodology as well as history
and philosophy of science. So many people today—and even professional scientists—seem to me
like somebody who has seen thousands of trees but has never seen a forest. A knowledge of the
historic and philosophical background gives that kind of independence from prejudices of his
generation from which most scientists are suffering. This independence created by philosophical
insight is—in my opinion—the mark of distinction between a mere artisan or specialist and a real
seeker after truth.
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How does it happen that a properly endowed natural scientist comes to concern himself with
epistemology? Is there no more valuable work in his specialty? I hear many of my colleagues saying,
and I sense it from many more, that they feel this way. I cannot share this sentiment. When I think
about the ablest students whom I have encountered in my teaching, that is, those who distinguish
themselves by their independence of judgment and not merely their quick-wittedness, I can affirm
that they had a vigorous interest in epistemology. They happily began discussions about the goals
and methods of science, and they showed unequivocally, through their tenacity in defending their
views, that the subject seemed important to them. Indeed, one should not be surprised at this.
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Einstein the “Lone Traveler”

“I am truly a ‘lone traveler’ and have never belonged to my country, my home, my friends, or even
my immediate family, with my whole heart; in the face of all these ties, I have never lost a sense of
distance and a need for solitude.” (Einstein, 1930)
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Einstein’s Life
Ulm, 1879-1880
Munich, 1880-1894
Aarau, 1895-1896
Zurich, 1896-1901
Bern, 1902-1909

Zurich, 1909-1911

Prague, 1911-1912

Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




Einstein’s Life
Ulm, 1879-1880

Munich, 1880-1894

s

J-'HZI& Aoy S i
Aarau, 1895-1896 e SN

Zurich, 1896-1901
Bern, 1902-1909
Zurich, 1909-1911
Prague, 1911-1912
Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




Einstein’s Life
Ulm, 1879-1880

Munich, 1880-1894

.;g’f

NGLISE-CHANNfy

Aarau, 1895-1896 L

Zurich, 1896-1901
Bern, 1902-1909
Zurich, 1909-1911
Prague, 1911-1912
Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

o
7%

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




Einstein’s Life
Ulm, 1879-1880

Munich, 1880-1894

.;g’f

NGLISE-CHANNfy

Aarau, 1895-1896 L

Zurich, 1896-1901
Bern, 1902-1909
Zurich, 1909-1911
Prague, 1911-1912
Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

o
7%

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




Einstein’s Life
Ulm, 1879-1880

Munich, 1880-1894

.;g’f

NGLISE-CHANNfy

Aarau, 1895-1896 L

Zurich, 1896-1901
Bern, 1902-1909
Zurich, 1909-1911
Prague, 1911-1912
Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

o
7%

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




Einstein’s Life
Ulm, 1879-1880

Munich, 1880-1894

.;g’f

NGLISE-CHANNfy

Aarau, 1895-1896 L

Zurich, 1896-1901
Bern, 1902-1909
Zurich, 1909-1911
Prague, 1911-1912
Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

o
7%

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




Einstein’s Life
Ulm, 1879-1880

Munich, 1880-1894

.;g’f

NGLISE-CHANNfy

Aarau, 1895-1896 L

Zurich, 1896-1901
Bern, 1902-1909
Zurich, 1909-1911
Prague, 1911-1912
Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

o
7%

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




Einstein’s Life
Ulm, 1879-1880

Munich, 1880-1894

.;g’f

NGLISE-CHANNfy

Aarau, 1895-1896 L

Zurich, 1896-1901
Bern, 1902-1909
Zurich, 1909-1911
Prague, 1911-1912
Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

o
7%

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




Einstein’s Life
Ulm, 1879-1880

Munich, 1880-1894

.;g’f

NGLISE-CHANNfy

Aarau, 1895-1896 L

Zurich, 1896-1901
Bern, 1902-1909
Zurich, 1909-1911
Prague, 1911-1912
Zurich, 1912-1914
Berlin, 1914-1933

Princeton, 1933-1955

o
7%

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




http://mapmaker.rutgers.edu
Courtesy of RU Special Collections
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Einstein’s Birth — Ulm, Germany, March 14, 1879

;f‘ _ﬁlf

2 b s

Hermann Einstein Pauline (Koch) Einstein Home, Ulm
(1847-1902) Einstein
(1858-1920)
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“Much too fat. Much too fat.”

— Grandma Einstein

Einstein (ca. age 4) Einstein and sister Maja
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“At the age of twelve years I experienced a . . .
wonder. .. . Euclid.”

T
1wk

“If Euclid fails to kindle your youthful
enthusiasm, you were not born to be a

scientific thinker.”

1.

=t ]
&

38 9%

Luitpold Gymnasium, which Einstein attended
1888-1894

Einstein and Luitpold classmates
(Find Einstein)
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“Between the ages of twelve and sixteen I made myself familiar
with the elements of mathematics, including the principles of the
differential and integral calculus. . . . I also had the good fortune
to learn the essential results and methods of all of the natural
sciences in a splendid popular presentation.”

Circa age 13 (thanks to Max Talmey):

Aaron Bernstein. Aus dem Reiche der
Naturwissenschaft. Fiir Jedermann
aus dem Volke. (12 vols., 1853-1857).

Aaron Bernstein. Naturwissenschaftliche
Volksbiicher. (1870).

Einstein and sister, Maja

Immanuel Kant. Kritik der reinen Vernunft.

Immanuel Kant. Kritik der praktischen
Vernunft.
Immanuel Kant. Kritik der Urteilskraft.

Max Talmey (1869-1941)
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“When I was in the seventh grade at the Luitpold Gymnasium [ca. age 15] [ was summoned by my

home-room teacher who expressed the wish that I leave the school. To my remark that [ had done

nothing amiss he replied only, ‘your mere presence spoils the respect of the class for me.’

[ myself, to be sure, wanted to leave school and follow my parents to Italy, but the main reason for

me was the dull, mechanized method of teaching. Because of my poor memory for words, this
presented me with great difficulties that it seemed senseless for me
to overcome. I preferred, therefore, to endure all sorts of
punishments rather than learn to gabble by rote.”

“The teachers in the elementary school appeared to me like
lum teachers like lieutenants.”
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Einstein in Aarau, 1895-1896

impression, thanks to its liberal spirit
and to the teachers’ pure dedication,
that wasn’t based upon any external
authority.”

i .I LA, d)
et

B LR s g A e

Einstein’s graduating class, Aargauer Kantonsschule, 1896

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




ilm!tﬁti w

“We must inoculate our children against militarism, by
Gl"ll”ll!! Arkunde. educating t.hem in the spirit of pacifism. - Our-school‘-
Lo s e books glorify war and conceal its horrors. They indoctri-
oo btrviletre, nate children with hatred. I would teach peace rather than
~ e i war, love rather than hate.”

i ima Buiaden et biwln immer Buimishenny ol '.;’{{?f?(-) f.r'".

Release from Wiirttemberg
citizenship
January 28, 1896
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Ziirich und Alpen

“A foolish faith in authority
1s the worst enemy of truth.”

Einstein to Jost Winteler,
July 1901

i Carl Jung (1875-1961)
"

= ' | James Joyce (1882-1941)
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all

ETH — Swiss Federal Polytechnic Institute,
Physics Institute

Friedrich Adler (1879-1960)

Son of Victor Adler, co-founder of the Austrian Social Democratic Party, Einstein’s good student friend
(Adler trained in physics as well), famous proponent of “Machist” Austro-Marxism, principal target of
Lenin’s attack in Materialism and Empiriocriticism (1909), Einstein’s Zurich upstairs neighbor 1909-1911,
and assassin of Austrian Minister-President Stiirgkh in 1916.
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In the mid-1890s, Mari¢ arrived from her

home in Novi Sad, a predominantly Serbian

city in what was then the Hungarian part of the
Austro-Hungarian empire, to begin medical
studies at the University of Zurich. It was then
one of only two universities in Europe admitting
women to the study of medicine.

“It 1s really a very funny life that I am living
here, entirely in Schopenhauer’s sense.”

Einstein to Mari¢, December 1901

Mileva Maric¢ (1875-1948)

Einstein’s fellow ETH physics student and
first wife.
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Lectures by August Stadler (student of Friedrich
Albert Lange in Zurich; Ph.D. under the Marburg
neo-Kantian, Hermann Cohen):

Sommersemester 1897 — Die Philosophie Kants

Wintersemester 1897 — Theorie des wissenschaftlichen
Denkens

(“obligatorisches Fach™)

Immanuel Kant (1724-1804)
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DIE MECHANIK //// //V
o _ e o Ernst Mach. Die Mechanik in ihrer Entwickelung
IN IHRER ENTWICKELUNG historisch-kritisch dargestellt. (1883; 3rd ed., 1897).

NISTORISCH-KERITISCH DARGESTELLT

Ernst Mach. Die Principien der Wdirmelehre. Historisch-
kritisch entwickelt. (1896).

Dr. ERNST MACH,

PRI

MIT 2 ATHELL I EGEN,

A R I L e Arthur Schopenhauer. Parerga und Paralapomena.
Kleine Philosophische Schriften. (1851).

Friedrich Albert Lange. Geschichte des Materialismus.
(1873-1875).
Eugen Diihring. Kritische Geschichte der Principien der
LEIPZIG: Mechanik. (1887).

F.A. BROCKNAUS,

1827,

Ferdinand Rosenberger. Isaac Newton und seine physika-
lischen Prinzipien. (1895).
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Richard Avenrius. Kritik der reinen
Erfahrung. (1888, 1890).

Richard Dedekind. Was sind und was
sollen die Zahlen? (2nd ed. 1893).

David Hume. A Treatise of Human Nature.

(1739; German trans. 1895; 2nd ed. 1904) 2 Ay : o
s ‘%‘“’:ﬂ

Ernst Mach. Die Analyse der Empfindungen

und das Verhdltnis des Physischen zum

Psychischen. (2nd ed. 1900; 3rd enl. ed. The Olympia Academy, Bern, ca. 1904. From left:
1902; 4th enl. ed. 1903). Conrad Habicht, Maurice Solovine, Albert Einstein.

John Stuart Mill. 4 System of Logic. (1872,
German trans. 1877 and 1884-1887).

Karl Pearson. The Grammar of Science.
(1900).

Henri Poincaré. La science et [’hypothese.
(1902; German trans. 1904).
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Ernst Mach. Die Mechanik in ihrer Entwickelung historisch-kritisch
dargestellt. (1883; 3rd ed., 1897).

Ernst Mach. Die Principien der Wirmelehre. Historisch- kritisch
entwickelt. (1896).

Ernst Mach. Die Analyse der Empfindungen und das Verhdltnis
des Physischen zum Psychischen. (2nd ed. 1900; 3rd enl. ed.
1902; 4th enl. ed. 1903).

Historical analysis of the genesis of concepts.
Biologico-economical view of knowledge.

Neutral monist; not the reductionist phenomenalist many
think he was.

Ernst Mach (1838-1916)

: John Norton. “How Hume and Mach Helped Einstein Find Special Relativity.” Paper presented at the
conference, “Synthesis and the Growth of Knowledge,” October 1-3, 2004, University of South Carolina.
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Pierre Duhem. La Théorie physique: son objet et sa structure.
(1906).

German translation: Ziel und Struktur der physikalischen Theorien.
Leipzig: Johann Ambrosius Barth, 1908. Preface by Ernst Mach.
Translator was none other than Einstein’s old friend
Friedrich Adler.

Theory holism and the empirical underdetermination of

theory choice.

Healthy French “Bon sens” as the theorist’s guide.

Circumscribing the limits of science to make room for

faith. Pierre Duhem (1861-1916)

: Don Howard. “Einstein and Duhem.” In Pierre Duhem: Historian and Philosopher of Science.
Roger Ariew and Peter Barker, eds. Synthese 83 (1990), 363-384.
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Henri Poincaré. La science et [’hypothese. (1902).

Henri Poincar€. La valeur de la science. (1905).

Henri Poincaré. Science et méthode. (1908).

The conventional character of metrical geometry, L .

such as Euclidean geometry.

Simplicity as a criterion of theory choice. Henri Poincaré (1854-1912)
The “universal invariant.”

: Michael Friedman. “Poincaré’s Conventionalism and the Logical Positivists.” Foundations of
Science 1 (1995), 299-314.
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Moritz Schlick. “Die philosophische Bedeutung des Relativitéts-
prinzips.” Zeitschrift fiir Philosophie und philosophische
Kritik 159 (1915), 129-175.

Moritz Schlick. Raum und Zeit in den gegenwdrtigen Physik.
Zur Einfiihrung in das Verstindnis der allgemeinen Relativitdts-
theorie. Berlin: Julius Springer, 1917.

Moritz Schlick (1882-1936)

Moritz Schlick. Allgemeine Erkenntnislehre. Berlin: Julius Springer,
1918.

“Events” as invariant space-time coincidences.
Epistemological or ontological foundation?
Conventionalism about metrical structure is a consequence.

: Don Howard. “Point Coincidences and Pointer Coincidences: Einstein on Invariant Structure in Spacetime
Theories.” In History of General Relativity IV: The Expanding Worlds of General Relativity. Hubert Goenner,
Jiirgen Renn, Jim Ritter, and Tilman Sauer, eds., Boston: Birkhauser, 1999, 463-500.
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Ernst Cassirer. Substanzbegriff und Funktionsbegriff. Unter-
suchungen tiber die Grundfragen der Erkenntniskritik.
Berlin: Bruno Cassirer, 1910.

Ernst Cassirer. Zur Einsteinschen Relativitdtstheorie. Evkenntnis-
theoretische Betrachtungen. Berlin: Bruno Cassirer, 1921.

* Only the topological structure of space-time is a priori,
not the metrical structure.

» Finstein invokes theory holism to question the a priori- Ernst Cassirer (1874-1945)
a posteriori distinction.

See: Don Howard. “Einstein, Kant, and the Origins of Logical Empiricism.” In Language, Logic, and the Structure
of Scientific Theories. Wesley Salmon and Gereon Wolters, eds. Pittsburgh: University of Pittsburgh Press;
Konstanz: Universitats-verlag, 1994, 45-105.
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Albert Einstein. “Time, Space, and Gravitation.” Times (London).
28 November 1919.

Principles: empirically well-grounded, mid- or high-level
empirical generalizations that constrain the search for
models.

Constructive theories: ontological model of phenomena.
Progress often best achieved by looking first for principles.

Isaac Newton (1643-1727)

See: Don Howard. “‘And I shall not mingle conjectures with certainties.” Einstein on the Principle Theories—
Constructive Theories Distinction.” British Academy, London. March 4, 2005.
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Arthur Schopenhauer. Die Welt als Wille und Vorstellung.
Leipzig: F. A. Brockhaus, 1819.

Space and time as the principium individuationis on

this side of the “veil of Maya.”

Radical ontological holism on the other side of the “veil.”
Other realm accessible mainly only through aesthetic

experience, especially music. -3
Implications for morality. ( -

Arthur Schopenhauer (1788-1860)

: Don Howard. “A Peek behind the Veil of Maya: Einstein, Schopenhauer, and the Historical Background of
the Conception of Space as a Ground for the Individuation of Physical Systems.” In The Cosmos of Science:
Essays of Exploration. John Earman and John D. Norton, eds. Pittsburgh: University of Pittsburgh Press;
Konstanz: Universitatsverlag, 1997, 87-150.
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THE LIBRARY OF LIVING PHILOSOPHERS
VOLUME VII

* Ernst Mach and Ludwig Boltzmann are the first
two occupants of the chair for “History and Theory ALBERT
of the Inductive Sciences” at the University of EINSTEIN:
Vienna (1896-1906); Schlick takes up this chair PHILOSOPHER-
in 1922. SCIENTIST
Moritz Schlick does a physics Ph.D. under Planck

EDITED BY

in Berlin (1904), before retooling himself in Zurich PAUL ARTHUR SGHILPP

as a philosopher (1908-1910). R R e RS
Arnold Berliner founds Die Naturwissenschaften
(1913) and edits it for twenty-three years.

—ctiosing W sl shigiens che hoad soedchis cAvioie oo b e cwis ks
OPEN COURT * LA SALLE, ILLINOIS + ESTABLISHED 1887
— ViEs Gsmeral Lt depmcie gt tnctn the sndesicisie seseirini s

: Don Howard. “Fisica e filosofia della scienza all’alba del XX secolo.” [“Physics and Philosophy of Science
at the Turn of the Twentieth Century.”] In Storia della scienza. Vol. 8, La Seconda revoluzione
scientifica. Umberto Bottazzini, John L. Heilbron, Gilberto Corbellini, and Daniel J. Kevles, eds. Rome:
Istituto della Enciclopedia Italiana, 2004, 3-16.
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Hans Reichenbach. Relativititstheorie und Erkenntnis
Apriori. Berlin: Julius Springer, 1920.

Hans Reichenbach. Axiomatik der relativistischen
Raum-Zeit-Lehre. Die Wissenschaft, vol. 72. Braunschweig:
Friedrich Vieweg und Sohn, 1924.

Hans Reichenbach. Philosophie der Raum-Zeit-Lehre.
Berlin and Leipzig: Walter de Gruyter, 1928.

Philosophy Ph.D. Erlangen, 1915; audits Einstein’s Hans Reichenbach (1891-1953)

Berlin lectures, 1917-1920.

Neo-Kantian, later logical empiricist interpretation of
relativity theory.

1926 position in physics department at Berlin with help
of Einstein, Planck, and von Laue.
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It has often been said, and certainly not without justification, that the man of science is a poor
philosopher. Why then should it not be the right thing for the physicist to let the philosopher do the
philosophizing? Such might indeed be the right thing at a time when the physicist believes he has at
his disposal a rigid system of fundamental concepts and fundamental laws which are so well
established that waves of doubt cannot reach them; but it cannot be right at a time when the very
foundations of physics itself have become problematic as they are now. At a time like the present,
when experience forces us to seek a newer and more solid foundation, the physicist cannot simply
surrender to the philosopher the critical contemplation of the theoretical foundations; for, he himself
knows best, and feels more surely where the shoe pinches. In looking for a new foundation, he must
try to make clear in his own mind just how far the concepts which he uses are justified, and are
necessities.
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Einstein the Social Philosopher
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See: David Rowe and Robert Schulmann, eds. Einstein on Politics: His Private
Thoughts and Public Stands on Nationalism, Zionism, War, Peace, and the
Bomb. Princeton University Press, 2007.
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Cultural Zionism, not National
Zionism
Support for Hebrew University

TID TS DRI

‘. 'w\""'\“‘f ‘?TS}JM'{'}':yn;N\O m ~sime

Jewish Students’ Conference, Berlin, 1924

Einstein, Chaim Weizmann (on Einstein’s left), et al.,1921,
on a US fundraising trip for Hebrew University.
Einstein’s first trip to the United States.
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EIN BRIEFWECHSEL

Albert Einstein and Sigmund Freud. Warum Krieg?
(1933) ALBERT EINSTEIN —— SIGMUND FREUD

“War cannot be humanized. It can only be abolished.”
(Einstein, 1932) WARUM

KRIEG ?

INTERNATIONALES INSTITUT FUR GEISTIGE SUSAMMENARBEIT

2, Rus MoxTemssien - Parai-Rovas - Pans

Einstein at a Berlin peace rally, 29 July 1923
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The Russell-Einstein Manifesto
9 July 1955

“Here, then, is the problem which we present to you,
stark and dreadful and inescapable: Shall we put an end
to the human race; or shall mankind renounce war?”
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The League of Nations

» Judged by Einstein as too weak because it did
not command police and military force A
sufficient to impose its decisions on member e |
nations. ==

Palais des Nations, Geneva

League of Nations Assembly, 1 September 1928
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International Committee on Intellectual
Cooperation

later known as the

International Institute for Intellectual
Cooperation

* One of the precursor institutions
of UNESCO

Einstein has an on-again/off-again
relationship with the Commuittee,
worried about perceptions of French
domination after France occupied the Einstein Meeting with the Committee in Paris, 1924
Ruhr district in 1923, and worried,

later, about the ineffectiveness of

the League of Nations

L
Meeting of the International Committee on Intellectual Cooperation, probably 1924. The spiritual father of this committee, which was connected
with the League of Nations, was Henri Bergson (1859-1941), who received the Nobel Prize for Literature.
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“There 1s, however, a somber point in the social outlook
of Americans. Their sense of equality and human dignity
is mainly limited to men of white skins. Even among
these there are prejudices of which I as a Jew am clearly
conscious; but they are unimportant in comparison with
the attitude of the ‘Whites’ toward their fellow-citizens
of darker complexion, particularly toward Negroes. The

more I feel an American, the more this situation pains me. Einstein with Henry Wallace, Lewis
Wallace, and Paul Robeson,

Princeton, 1947
EINSTEIN
ONRACE
» Early supporter of organizations like the AN D
American Crusade to End Lynching R ACISM

I can escape the feeling of complicity in it only by
speaking out.”

(Einstein, 1946)

* Personal friend and defender of prominent
African-American figures and civil rights
advocates like Marian Anderson and Paul

Robeson See: Fred Jerome and Rodger

Taylor. Einstein on Race and \‘\-—.}
Racism. New Brunswick, N.J. : ¥ ){1
Rutgers University Press, 2005.
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WHY SOCIALISM?

BY ALBERT EINSTEIN

o o o o 0 I8

Albert ElnSteln' Why SOClallsm? Month ly Is it advisable for one who is not an expert on economic and

; social issues to express views on the subject of socialism? 1 believe
ReVleW (1 949) for a number of reasons that it is,

Let us first consider the question from the point of view of

scientific knowledge. It might appear that there are no essential
. . . methodological differences between astronomy and econmomics: scien-
O DCmOCI'atIC SOClallsm, I’IOt OI'thO dOX tists in both fields attempt to discover laws of general acceptability
o for a circumscribed group of phenomena in order to make the
Marxlsm interconnection of these phenomena as clearly understandable as pos-
sible. But in reality such methodological differences do exist. The
discovery of general laws in the field of economics is made difficult
by the circumstance that observed economic phenomena are often af-
fected by many factors which are very hard to evaluate separately.
In addition, the experience which has accumulated since the begin-
ning of the so-called civilized period of human history has—as is
well known—heen largely influenced and limited by causes which are
by no means exclusively economic in nature. For example, most of
the major states of history owed their existence to conquest. The con-
quering peoples established themselves. legally and economically, as
the privileged class of the conquered country. They seized for them-
selves a monopoly of the land ownership and appointed a priesthood
from among their own ranks. The priests. in control of education,
made the class division of sociely into a permanent imstitution and
created a system of values by which the people were thenceforth, to a
large extent unconsciously, guided in their social behavior.

But historic tradition is, so to speak, of yesterday: nowhere have
we really overcome what Thorstein Veblen ealled “the predatory
phase” of human development. The observable economic facts belong
to that phase and even such laws as we can derive from them are
not applicable to other phases. Since the real purpose of socialism
is precisely to overcome and advance beyond the predatory phase
of human development, economie science in its present state can
throw little light on the socialist society of the future.

Second, socialism is directed towards a social-ethical end. Science,
however, cannot create ends and, even less, instill them in human

Karl Marx (1818-1883)  Eduard Bernstein (1850-1932) Atbert Binsiein is the worldfamous physicis.
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Einstein the Moral Philosopher
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“The most important human endeavor is the striving for morality
in our actions. Our inner balance and even our very existence
depend on it. Only morality in our actions can give beauty and
dignity to life.” (Einstein, 1950)

“I can do what I want, but I cannot want what I want.”
(Schopenhauer)

* On this side of the “veil of Maya,” which is the realm of
illusion, there are divisions among individual humans,
ethnic groups, nations, etc.

On the other side of the “veil of Maya,” where ultimate
reality is to be found, we are part of a social whole in
which the suffering and joy of any one are the suffering
and joy of all.
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“As far as I can see, there is one consideration [that]
stands at the threshold of all moral teaching. If men

as individuals surrender to the call of their elementary 3

instincts, avoiding pain and seeking satisfaction only
for their own selves, the result for them all taken
together must be a state of insecurity, of fear, and of
promiscuous misery. If, besides that, they use their
intelligence from an individualist, i.e., a selfish
standpoint, building up their life on the illusion of a
happy, unattached existence, things will be hardly
better. . . .

The solution of this problem, when freely considered,

is simple enough, and it seems also to echo from the
teachings of the wise men of the past always in the same
strain: All men should let their conduct be guided by the
same principles; and those principles should be such, that
by following them there should accrue to all as great a
measure as possible of security and satisfaction, and as
small a measure as possible of suffering.”

(Einstein, 1938)

Einstein and Swarthmore President Frank
Aydelotte at Commencement, 1938
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Einstein the Theologian
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and RELIGION

Max Jammer

See: Max Jammer. Einstein and Religion: Physics and Theology.
Princeton University Press, 2002.
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“Science without religion is lame; religion without
science is blind.” (Einstein, 1940).

Monism

Determinism

No “anthropomorphic” God

God as Logos — The Universe in Its Law-Governed
Aspect

TRACTATUS
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In Einstein’s Own Words
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Einstein on the relationship between philosophy and science (1950)
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A Shameless Plug

Einstein: Physicist, Philosopher, Humanitarian — Youngstown State — March 25, 2009




THE GREAT COURSES”

Science & Mathematics

Don Howard
Available from The Teaching Company

http://www.teach12.com

Albert Einstein:
Physicist, Philosopher, Humanitarian

Taught by: Professor Don Howard
University of Notre Dame

Part 1

%THE TEACHING COMPANY ®
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