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RECEPTION OF RELATIVITY THEORY IN DIFFERENT SOCIAL, POLITICAL AND
RELIGIOUS IDEOLOGIES”

The paper contains introduction, popular perception of the theory,
the philosophical interpretation, fascism and the theory of Einstein, Soviet
philosophy and relativity, Einstein’s theories and christianity, Einstein and
Nazism, Bose-Einstein statistics for gases, and the living legacy.

1. Introduction

Albert Einstein (1879-1955), Nobel Laureate in Physis in 1921, was
widely held by his scientific contemporaries as a creative genius of the first
rank. The great Nobel Laureate (1918) German Physicist, Max Planck (1885-
1947), the progenitor of quantum theory in 1900, even wrote a letter. of*
recommendation for Einstein for a job in Berlin:

“If Einstein’s theory (the Special Theory of Relativity) should prove:to be
correct, as I expect it will, he will be considered the Copernicus of the
twentieth century.”

“The theory of relativity” is an umbrella term for two distinct theories
— the special theory of relativity of 1905 and the general theory of relativity
of 1915.

The “Special Theory of Relativity” (“Zur Elektrodynamik bewegter
Korper”) was published in Annalen der Physik,. 17 (1905) 891-921. It is
interesting that this particular issue of the Journal is missing from many
libraries of the world; it was his first theory, the second his “General Theory
of Relativity” published in 1915. His latest conception of the basic laws
governing the universe was outlined in his Unifield Field Theory made
public in 1953 and of the “Relativistic Theory of the Non-symmetric Field” -
completed in 1955.

*Contributed by Sisir Kumar Majumdar, Hasiniketan, 200 Summer House Drive, Wilmington,
Dartford, Kent Da2 7PB, Engiland, U.K. Email: majumdar@tiscali.co.uk;
drskmajumdar@prediff.com
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It is worth looking into the birth pangs of the need of a theory of
relativity for objects and observer in motion. During 1881-1887 Albert
Michaelson (1852-1931) — the first Nobel Laureate in Physics in the USA
in 1907 and Edward Morley (1838-1923) carried out a series of experiments
(Michaelson-Morley Experiments) to determine the velocity with which the
Earth moved through the hypothetical ether. The result was null and no such
velocity was detected. According to Hendric Lorentz (1853-1928) — Nobel
Laureate in 1902 and G.F. Fitzgerald (1851-1901), the null result was because
a measuring rod or body in motion suffers a contraction in length in the
direction of motion (Lorentz-Fitzgerald Contraction Theory). This correction
seemed to be just sufficient to account for the negative result of the
Michaelson-Morley experiment. This suggestion was given rational
justification by Einstein in the Special Theory of Relativity in 1905, which
is based on the requirement that the laws of physics should be unaffected by
the uniform motion of the observer. According to him, the phenomena of
nature will be the same to two unaccelerated observers moving with any
uniform velocity relative to one and another.

Ten years later Einstein advanced the General Theory of Relativity,
which was even more revolutionary in its impact on the world of physics.
According to Einstein , Isaac Newton’s (1642-1728) theory of gravitation
was incompatible with the Special Theory of Relativity. Einstein now
explained gravitation in terms of the properties of space and time, and not
by the idea of a gravitational force of attraction. The planets, stars, etc. move
as they do, not because they are influenced by forces coming from other
bodies in the universe, but because of the special nature of the world of
space and time in the neighbourhood of matter. His theory, furthermore, led
to the remarkable conclusion that light-rays are bent. In the vast interstellar
spaces unaffected by the gravitating masses, light rays travel in straight
lines; but when they come within the field of influence of a star or other
massive body, they are deflected by the latter’s gravitational field by an
amount directly proportional-to the body’s mass. In his 1905 Relativity paper
Einstein concluded that energy and mass are aspects of the same reality, and
that intertial mass (M) and energy (E) are equivalent and mass could be
converted into energy, which is expressed by the most famous equation of
our age, E =MC? where ‘C’ is the velocity of light.
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The Einstein theory was carefully tested by the experts in the
observatories of Greenwich and Cambridge, England, to observe the eclipse
of the Sun in 1919, and the results were conclusively in its favour. The
theory also predicted the shift of certain lines in_the solar spectrum, the
precession in the orbit of Mercury, and the bending of light-rays in the
neighbourhood of the Sun, and these results admitted of experimental
verifications.

According to the American historian and philosopher of science —
Thomas S. Kuhn (1922- ), “....the spatial concepts embodied in Einstein’s
general theory of relativity are, in.important respects, closer to Aristotle’s
than to Newton’s. And Einstein’s universe may, like Aristotle’s and unlike
Newton’s, be finite” (The Copernicus Revolution, p. 99: Harvard University
Pres,, Cambridge, Massachusetts, 1985). This closeness of Einstein’s idea
with that of Aristotle (384-322 BC) on space may, perhaps, be a mere
coincidence.

Max Planck (1858-1947) played a major role in promoting early
discussion of the special theory. He worked on the theory himself, as did
several of his students. The Nobel Laureate Physicist (1914), Max Laue
(1879-1960), in 1911, wrote the first monograph on special relativity. By this
time, the theory was generally accepted in German-speaking countries, with
some notable exceptions. Hostility to the theory developed in some quarters
and became manifest on a larger scale in post — First World War Germany,
especially after the Nazi seizure of power in 1933. In other countries, including
France, Great Britain and the USA, acceptance of the theory was much
slower.

The general theory of relativity (1915/1916) is a theory of gravitation.
In 1907 Einstein started to look for a relativistic theory of gravitation that
would -generalize Newton’s gravitational theory by making it satisfy the
criteria required by special relativity. In Einstein’s theory of gravitation the
concept of force does not appear as a basic concept. Bodies move in paths
that are represented by the shortest possible curves. In his general theory of
relativity, Einstein made the postulates:

1) that the laws of nature were the same for all observers moving in any
manner relative to one and another;
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2) that the geometry of space — time was non-Euclidian (Euclid of Athens,
330-260 BC);

3) that all gravitational motions take place along the shortest path possible
in space-time;

4) that the curvature of a given region of space-time was dependent upon
the amount of matter in that region.

However, the attitude of the scientific establishment towards Einstein’s
Relativity Theories was cautious, and this might have delayed the award of
his Nobel Prize in Physics (1921); but the prize was not awarded for his
work on relativity, it was awarded for photo-electricity (quantum physics).

Popular Perception of the Theory

After Einstein became well known in 1919, a number of books and
articles appeared attempting to explain the theory of relativity to a wider
public. Einstein himself had written such a book in 1917, which was
eventually translated into major European languages. A host of scientists,
philosophers, educators, journalists and laymen joined in the attempt to meet
the continuing popular demand for accessible explanations. The theory of
relativity has consequently become widely known, but it would be rash to
say that it has been widely understood. It has been a subject to a number of
misinterpretations. For example, it has often been invoked in support of
various “retativism”; assertions that all things of some type, such as ethical
judgements, are relative to the points of view of different individuals or
social groups. Such doctrines must be sharply distinguished from the theory
of relativity. Einstein did not assert that ‘everything is relative”; indeed, it is
more correct to understand his theory as a theory concerning invariants — the
invariance of the laws of physics and such quantities as the velocity of light.

The Philosophical Interpretation

Einstein’s theory modified traditional views of basic philosophical
concepts such as space, time, matter. Eminent philosophers of this century,
like the Nobel Laureate (1950) British philosopher, Bertrand Russell (1872-
1970) and others on the Continent, devoted books to the theory of relativity
in the 1910’s and 1920’s. Some of the philosophers attempted to show that
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the theory was quite compatible with their previous views, which required
little or no modification. Others attempted to create a ‘scientific philosophy”
on the basis of the theory of relativity; perhaps the most influential such
attempt was that of the so-called Vienna Circle of logical positivists in the
pre — First World War (1914-1918) days. Logical positivism was not just a
philosophy of science, but a comprehensive philosophical teaching, including
distinctive analyses of mind and morals. It was initially postulated by Ernst
Mach (1838-1916).

The philosophical interpretation of Einstein’s Relativity by himself
and his followers is usually connected with two characteristics. Firstly
mechanical analogies are abandoned and there is no mention of the mechanism
in the sense this word is used in daily life; for instance, there is no mechanism
for the shortening of the body by rapid motion. The second characteristic is
the use of the expression — “relative to a certain body”; this mode of linguistic
expression gives rise to a comparison with the language of so-called
“relativism”. For example, ethical relativism, which asserts that any human
action can be called good or bad only “relative to a certain ethical group and
historieal period” and so forth.

By abandoning the mechanical analogy, Einstein’s theory of relativity
harmonized to a certain extent with all the currents of thought that opposed
the mechanistic conception of the world and the materialistic philosophy
connected with it. The second characteristic brought him close to those who
were called ethical skeptics and who were frequently linked to materialistic
philosophy.

Thus Einstein’s theories could be used equally well as prapaganda
for materialism and against it. And, since the words such as “materialism”,
“idealism”, “relativism” and so on are frequently used as the catchwords of
different political ideologies, it is understandable that Einstein’s theories

were very often used as a weapon in the struggle of political parties.

Fascism and the Theory of Einstein

German Fascism asserted that modern international communism
founded by the Jewish-German sociologist and political philospher Heinrich
Karl Marx (1818-1883) is materialistic, while fascism is anti-materialistic or
idealistic. Consequently, Einstein’s theories could be used as weapons for



254 INDIAN JOURNAL OF HISTORY OF SCIENCE

fascism if they were interpreted as arguments against materialism and for
idealism.

By emphasizing the anti-mechanistic aspects it was indeed possible
to employ to Einstein’s theory as a weapon in the fight against “materialistic”
democracy. German physicists who considered it desirable to teach Einstein’s
theories even in National Socialist (Fascist) Germany made use of this
possibility. Pascual Jordan, for instance, in his book — The Physics of the
Twentieth Century recommended Einstein’s theory of relativity to National
Socialists (Fascists) as a weapon in the fight against materialist philosophy.
Jordan said that the eradication of this philosophy was an “integral aspect of
the unfolding new world of the twentieth century (“new world of Fascim and
National Socialism™) that has already begun, especially in Italy and Germany”.

On the contrary, many opponents of Einstein’s theories wanted to
make use of the political power of the National Socialist Party in their fight
against Einstein; they were upset by efforts as those of Jordan. Thus, for
example, Hugo Dingler, who had already agitated against Einstein without
any great success long before National Socialism, remarked with indignation
about Jordan’s book: “To hang this destructive Einstein philosophy on the
skirts of the national movements in Germany and Italy is really a little too
much.”

National Socialist writers attacked Einstein’s theories as expression
of Jewish mentality of pure speculation and of lack of respect for
experimentation. This alleged preference of the Jews for theoretical
deliberations and not for practical experimentation was contrasted with the
striving of the Aryan German for concrete action. Politics was no exception
in Fascist Germany; the eternal pondering and indecision of the democratic
states; and the firm action of National Socialist Germany.

Einstein’s theories were branded as materialistic by average spokes-
men of Nazi philosophy and thus linked with Marxism. According to them,
the formulation of general relativity as a principle of nature cannot be anything
but the expression of a thoroughly materialistic mental and spiritual attitude.

In Einstein’s theory of gravitation the concept of force does not appear
as a basic concept. This elimination of the word “force” became another
focal point for opposition to Einstein. Fascists considered it a great misfortune



HISTORICAL NOTES: RECEPTION OF RELATIVITY THEORY 255

that this word “force” should disappear from physics. This elimination of
force as a fundamental concept was regarded by the fascists as characteristic
of the Jewish type of thinking (“Talmudic thinking™). “Talmud” is the
authoritative; influential compilation of rabbinic traditions and discussion
about Jewish life and law; there were two versions of Talmud: the Jerusalem
or Palestinian (4th century) and the longer Babylonian one (500 BC).

However, the fascists were conveniently ignorant of the fact that
Einstein was not the first physicist to use that concept of force. Before him,
the Austrian physicist Ernst Mach (1838 - 1916), the German physicists,
Gustav Kirchhoff (1824 - 1887) and Heinrich Hertz (1857 - 1894), the
discoverer of electrical waves, were the first among the physicists to construct
a system of mechanics in which the word “force” did not occur in the
fundamental laws of motion. Fascist authors ascribed this striving to Hertz’s
Jewish blood. This fight for the word “force” in physics reveals very clearly
the manner in which physics and politics were connected in Fascist Germany;
the teaching of Einstein’s theory was considered a subversive act.

Unfortunately, at the end, the opponents of Einstein won the day in
Fascist Germany. His life was at risk. Because of anti-Jewish “progrom” and
oppression, Albert Einstein - the then Director of the Kaiser Wilhelm Physical
Institute in Berlin (1914 - 1933) and a member of the Prussian Academy of
Sciences, emigrated to the USA in 1933. During those decisive days of his
life, he was lecturing at the Universities of Oxford and Cambridge. He
settled at Princeton, New Jersey (USA), and died there in 1955.

Einstein was a life-long pacifist like his friend, the Nobel Laureate
(1915), French philsopher, Romain Rolland (1866 - 1944) and his pacifism
might be another reason for such a virulent Nazi attack against his personality,
as well as his scientific work.

In Nazi Germany of the Third Reich, the criticism or rejection of
Einstein’s theories was ill-founded, politically motivated and totally prejudiced
with anti-semitic venom.

Soviet Philosophy and Relativity

The 65 volume Bolshaya Sovetskaya Entsiklopedya (The Great Soviet
Encyclopaedia: 1926 - 1947) begins the article on Einstein with the words:
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“Einstein is the greatest physicist of our time.” Regarding his philosophical
views, the Encyclopaedia reads: “Einstein’s philosophical position is not
consistent. Materialistic and dialectical elements are interwoven with Machist
assertions, which predominate in almost all of Einstzin’s remarks.” It needs
to be mentioned in this connection that dialectical materialism has been the
official philosophy of Soviet Russia, and that Machism, the teaching of
Ernst Mach, has been the main target of its attack. The attacks of the earlier
Soviet philosophers upon Mach and Einstein coincided at many points with
those of National Socialist writers. In the second period of Soviet philosophy,
after the abandonment of “mechanistic” materialism, a leading Russian
physicist, Vavilov, demonstrated that the theory of relativity was quite in
agreement with dialectical matetialism. In an article he said in 1939:

“The historic service rendered by Einstein was the criticism of the old
metaphysical conceptions of space and time. ....In Einstein’s theory space-
time is an inseparable property of matter itself. Such is the basic idea of
Einstein’s general theory of relativity.”

In 1942 during the celebration of the “twenty five years of philosophy”
in the USSR, the misunderstandings between the physicists and philosophers
were removed through constructive discussion. The most important
achievement of the anniversary was the end of attack against Einstein’s
theory. The leading Soviet philosopher, Academician, M. Mitin, said in his
address to the Russian Academy of Science:

“As a result of the tremendous work that our philosophers and physicists had

carried out, as a result of many impassioned discussions ....it may now be said that our
philosophical conclusions concerning the theory have been firmly established.”

The theory was found to be compatible with dialectal materialism as
in Einstein’s theory space-time is an inseparable property of matter itself.

M. Mitin characterized Einstein’s theory in almost the same words
that'Einstein himself had used to summarize the gist of his theory in his first
interview to news media on his arrival in New York Harbour in 1933 from
England. Mitin said:

“In place of the old metaphysical conception of pure time and space

having only geometrical qualities, we obtain a new theory of time and
space inseparable, bound up with bodies and movement.”
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It seems that in erstwhile Soviet Union, Einstein’s theories passed
through phases of initial semi-rejection or reservation followed by appreciation
and acceptance in philosophical circles. Physicists always accepted them.

In contrast, in anti-Semitic Fascist Germany, the attack on Einstein’
theories was politically-motivated though clothed in a pseudo-scientific or
philosophical garb. His life was even at risk. Because of the virulence and
vulgarity of the attack, Einstein had to leave his land of birth reluctantly for
ever in 1933, when Adolf Hitler (1889 - 1945) seized political power with
his fascist hordes. Here lies the tragedy of the great German science and
civilization: it cannot be forgotten-or forgiven. But this history must not be
repeated anywhere in the civilized world.

Ludwiz Edelstein (1902 - 1965), an emminent Jewish-German
historian of Ancient Greek Medicine, also met the_ same fate in Hitler’s
Germany; he had to leave his city of birth (Berlin) in 1934 for ever.

Einstein’s Theories and Christianity

Einstein’s theories linking the expressions such as “materialism” and
‘idealism were also used in the battle over religious ideas in a similar fashion
as in political ideology.

The Archbishop of Canterbury, after studying the theory of relativity,
felt assured that Einstein’s theory had nothing to do with religion. Catholic
philosophers were themselves not agreed that Einstein’s theory was actually
materialistic. The Irish Catholic philosopher, A. O’Rahilly, disagreed with
Einstein’s theory of relativity because it is based on “subjective idealism”.
Thomistic philosophy, which is generally regarded as the scientific foundation
of Catholic Theology, rejects both idealism and materialism. Interpretation
of Einstein’s theories was different for followers and opponents of
scholasticism; it was rather confused.

Einstein’s own attitude to religion, however, has never been determined
by his particular physical theories, but rather by his general judgement about
the role of science and faith in human life. Einstein never encouraged the
attempts to make the theory of relativity a springboard for excursion into'the
field of theology.
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Einstein and Nazism

The English solar eclipse expedition of 1919 headed by Frank Dyson
(1868 - 1939) and Arthur Stanley Eddington (1882 - 1944) first confirmed
the bending of light by the Sun and thus confirmed Einstein’s prediction.

This made Einstein a public figure overnight; and, perhaps for that
reason, and the fact that he was Jewish, this coincided with the first well-
organized political and anti-Semitic attacks against the relativity theory.
Several decades later, this whole horrible episode assumed the proportions
of a terrible dream that we can, only with difficulty, associate with reality.
For the people who lived through it, especially for someone like Einstein
who was both a Jew and a humanitarian, and a life-long pacifist, it left scars
that never healed. In 1946 when the German physicist, Arnold Johannes
Wilhelm Sommerfeld (1868 - 1951), who had been an anti-Nazi but who
had, like Planck, remained in Germany, wrote to Einstein to suggest that he
might be interested in renewing his membership in the Bavarian Academy
from which Einstein had been expelled in 1933, Einstein replied: “The
Germans slaughtered my Jewish brethren; I will have nothing further to do
with them, not even with a relatively harmless academy. I feel different
about the few people who, insofar as it was possible, remained steadfast
against Nazism. [ am happy to learn you were among them.”

In 1920 an Anti-Einstein League was formed in Germany, and it
offered substantial sums of money to anyone who would write refutations of
Einstein’s work. On August 24, 1920, the League sponsored a meeting in the
Berlin Philharmonic Hall, which Einstein himself attended, where swastikas
and anti-Semitic pamphlets were on sale, at which Einstein and his work
were attacked. A few of his colleagues responded in a letter to the Berliner
Tageblatt and a few days later Einstein himself wrote an angry letter, also
published in the Berliner 7ageblatt. From this time on, until he finally left
Germany in 1932, Einstein was the target of a steadily mounting campaign
against himself and his work.

To read even a brief account of the fate of science in Germany in the
1930’s is to make one sick at heart. By 1933 Philipp Edgar Anton Lenard
(1862 - 1947) could write in the Volkische Beobachter:

“The most important example of the dangerous influence of Jewish circles
on the study of nature has been provided by Herr Einstein with his
mathematically botched-up theories consisting of some ancient knowledge
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and a few arbitrary additions. This theory now gradually falls to pieces,
as is the fate of all products that are estranged from nature. Even scientists
who have otherwise done solid work cannot escape the reproach that they
allowed the relativity theory to get a foothold in Germany, because they
did not see, or did not want to see, how wrong it is, outside the field of
science also; to regard this Jew as a good German.”

Two years later Lenard (Nobel Laureate in Physics, 1905 ) delivered
an inaugural address at the opening of a new physics institute:

“I hope that the institute may stand as a battle flag against the Asiatic
spirit in science. Our Fithrer has eliminated this same spirit in politics and
national economy, where it is known as Marxism. In natural science,
however, with the over-emphasis on Einstein, it still holds sway. We must
recognize that it is unworthy of a German to be the intellectual follower
of a Jew. Natural science, properly so called, is of completely Aryan
origin and Germans must today also find their way out into the unknown.
Heil Hitler”.

Lenard was an ardent supporter of Nazism; he publicly denounced “Jewish
science”, including Einstein’s theory of relativity.

By 1939, science in Nazi Germany had been destroyed. Most of the
great German scientists, Jewish or non-Jewish, had left. A small number of
the older generation like Max von Laue managed to survive despite an
outspoken anti-Nazi position, and some, like Werner Karl Heisenberg (1901
- 1976), Director (1941 - 1945), Kaiser Wilhelm Institute for Physics, Berlin,
(N.L. in Physics, 1932) and Von C.F. Weizsacker (1912 - ) while never
members of the Nazi Party made whatever compromises were necessary in
order to continue to work. Von C.F. Weizsacker, an outstanding nuclear
physicist, tried to work out various arrangements with the Nazi Party so that
the results of the relativity theory could be taught and used in research by
divorcing them from their connection to Einstein and ‘Jewish physics’. Once,
in 1943, Von Laue was rebuked for having given a lecture in Sweden in
which the relativity theory was mentioned without adding that German
physicists ‘expressly dissociated’ themselves from it. Von Weizsacker advised
the great physicist to reply that the theory had in fact been largely developed
by the Aryans Hendrik Lorentz and Henri Poincaré (1854 - 1912) long
before Einstein. Von Laue ignored the friendly advice and sent an openly
defiant article to a scientific periodical about the theory: ‘That shall be my
answer’, he wrote to Von Weizsacker. As mentioned earlier, Max Von Laue
wrote the first monograph on special relativity in 1911.
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Sanity was a rare commodity in both the Weimar Republic (1918-
1933) and subsequently Nazi Germany (1933 - 1945), but still the flicker of
conscience was not totally extinguished; it was burning, though feebly, in a
few sensitive souls.

Bose - Einstein Statistics for Gases

Einstein’s great work of the 1920s had to do with the quantum
statistical mechanics of gases - what we now call the Bose-Einstein gas.
Satyendranath Bose (1894 - 1974), an Indian physicist, working in Dacca
University, had sent Einstein a short manuscript in English in 1924, and in
July of that year, the prestigious Zeitschrift fur Physik received a rather
unusual communication: a paper written by Bose, entitled ‘Planck’s Law and
the Hypothesis of Light Quanta’, but submitted by Einstein. After reading
the English manuscript, Einstein had been so impressed by it, that he had
translated it himself into German and had sent it, on Bose’s behalf, to the
journal. Bose worked with Einstein in Berlin during 1925-1926.

Bose had discovered a new method of doing quantum statistics and
had applied it to give a new derivation of Planck’s radiation formula. Einstein
realized that the same methods could be applied to ordinary gases.

Like the French Link - “de Broglie-Einstein” waves with the Nobel
Laureate (1929) theoretical physicist, Louis de Broglie (1892-1987), the
Bose-Einstein statistics (1924) for gases could be termed as Albert Einstein’s
intellectual connection with India - the land of the most ancient civilization
in the world.

The Living Legacy

In the twentieth century, the publication of Albert Einstein’s historic
paper on the Special Theory of Relativity (“Zur Elektro-dynamik bewegter
Korper”) in Annalen der Physik, Berlin, in 1905 joined the spectacular parade
of “anni mirabiles” in earlier centuries in the glorious exploration of natural
philosophy, which was ushered in with the publication of De revolutionibus
Orbium Coelestium by Nicolas Copernicus (1473 - 1543) in 1543, of Elements
of the Art of Weighing by Simon Stevin (1548 - 1620) in 1586, of De
Magnete Physiologia Nova by William Gilbert (1540 - 1603) in 1600, of
Astronomia Nova by Johann Kepler (1571 - 1630) in 1609, of De Motu
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Cordis by William Harvey (1578 - 1657) in 1628, of the Discorsi by Galileo
Galilei (1564 - 1642) in 1638, and last, but not least, of Philosophe Naturalis
Principia Mathematica by Isaac Newton (1642 - 1728) in 1687.

Till the last day of his life, his passion for solving the riddles of the
fundamental laws of nature remained undiminished. Beside his hospital bed
the night Einstein died (April 18, 1955) lay pages of an unfinished calculation
on the unified field theory. He had planned to continue working on it the
next morning, but left the task to posterity to complete. Still today, the
unified field theory (at present called “Grand Unified Theory — GUT”) remains
a riddle wrapped in mystery inside an enigma.

“Einsteinism” embodied in his theories of relativity is now universally
accepted in the world of astrophysics. In spite of and despite rejection of his
theories of relativity in the past in certain biased circles, “Einsteinism” like
“Newtonianism” will remain a living legacy in the scientific study of the
universe for generations to come.






