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I. Newton: Amicus Plato amicus Aristoteles magis
amica veritas. (English translation: Plato is my friend –
Aristotle is my friend – but my greatest friend is truth.)

I. Newton (Letter to Robert Hooke (15 February 1676)) If I have seen
further it is by standing on the shoulders of Giants.
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Outline of the talk

• Hooke, Newton and Gravitation Law

• Poincare & Einstein: Special relativity and E = mc2 law

• Hilbert & Einstein: Equations of gravitational field with matter

• Conclusions
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Hooke, Newton and Gravitation Law

In 2007 it was 320th jubilee since publication ”Mathematical Principles
of Natural Philosophy” by I. Newton.

This book has established foundations of modern theoretical physics and
(mathematical) calculus or foundations of modern mathematics.

I. Newton (1642 – 1727) is one of the greatest scientists in history.

Robert Hooke (1635 – 1703) is not so well-known. He started his
scientific studies as an assistant of Boyle (who was an author of (Robert)
Boyle (1627–1691) – (Edme) Mariotte (1620–1684) law). Basically, this
law was discovered by Hooke and it was published in the Boyle book and
Boyle quoted Hooke as a single discoverer and did not pretend to be even
a co-author of the law.
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Hooke was relatively poor man. He was a curator (secretary) of British
Royal Society for forty years and his duties were to demonstrate experimental
confirmations of new (3–4) discoveries at weekly Meetings of the Society.
At the end of his life he counted about 500 discoveries.
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Figure 1: Newton’s rings.
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Figure 2:
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Figure 3:
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Figure 4:
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Figure 5:
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Figure 6: The upper right hand part of Hooke’s Sept. 1685 diagram, with some auxiliary

lines deleted, showing his geometrical construction for a discrete approximation to an

elliptic orbit rotating clockwise under the action of a sequence of radial impulses which

vary linearly with the distance from the center at O.
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Figure 7: Diagram in De Motu associated with Newtons proof of Keplers area law,

showing the construction of a discrete orbit rotating counterclockwise under the action of

a sequence of radial impulses of unspecified magnitude with center at S.
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Figure 8: Diagram in Newtons Dec. 13, 1679 letter to Hooke, showing a curve

AFOGHIKL for the approximate orbit of a body moving under the action of a constant

central force.
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In a brief handwritten but undated memorandum entitled ”A True state
of the Case and Controversy between Sir Isaac Newton & Dr Robert
Hooke as the Priority of that Noble Hypothesis of Motion of ye Planets
about ye Sun as their Centers”, Hooke recounted his hypothesis for the
physics of orbital motion and his theory of universal gravitation. Hookes
memorandum, which remained unpublished during his lifetime, is historically
quite accurate, contradicting numerous criticisms of his contemporaries and
historians of science that Hooke always claimed for himself more credit
than he actually deserved. In fact, to support his priority Hooke quoted
verbatim from several extant documents: the transcript of his lecture on
Planetary Movements as a Mechanical Problem given at the Royal Society
on May 23, 1666, his short (28 pages) monograph, An Attempt to prove
the motion of the Earth by Observations published in 1674, and his lengthy
correspondence in the Fall of 1679 with Isaac Newton. However, Hooke did
not mention his remarkable geometrical implementation of orbital motion
for central force motion, see Fig. 8, based on the application of his physical
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principles, which was found only recently in a manuscript dated Sept. 1685.

Unfortunately, Hooke did not publish this manuscript and related work
in spite of Edmond Halleys urging him ”... that unless he produce another
differing demonstration [from Newton’s], and let the world judge of it,
neither I nor any one else can believe it”. It can be seen that Hookes
geometrical construction is virtually the same as the one described by
Newton, in connection with his proof of Kepler’s area law in De Motu,
a short draft that Newton sent to the Royal Society in 1684, which
subsequently he expanded into his monumental work, the Principia.

In the first edition of the Principia Hooke’s early proposal for universal
gravitation was not mentioned, while in the second edition (1713), Newton
left it to his editor, Roger Cotes, to admit in an editors preface, that the
force of gravity is in all bodies universally others have suspected or imagined,
but Newton was the first and only one who was able to demonstrate it
from phenomena and to make it a solid foundation for his brilliant theories.
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Even this small concession to others, was left out in Newton’s third and
final edition (1726) of the Principia. Apparently, after hearing of Hooke’s
priority complains, Newton eliminated many references to Hooke in earlier
drafts of his Principia.
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In a letter to Halley, Newton complained that

... he [Hooke] knew not how to go about it. Now is not this very
fine? Mathematicians that find out, settle and do all the business
must content themselves with being nothing but dry calculators &
drudges and another that does nothing but pretend & grasp at all
things must carry away all the invention as well as those who were
to follow him as of those that went before him.
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Poincare & Einstein: Special relativity
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Poincare’s contribution into Special relativity

In his book ”Science and Hypothesis” (1902) H. Poincare noted:

”And now allow me to make a digression; I must explain why I do not
believe, in spite of Lorentz, that more exact observations will ever make
evident anything else but the relative displacements of material bodies.
Experiments have been made that should have disclosed the terms of the
first order; the results were nugatory. Could that have been by chance?
No one has admitted this; general explanation was sought, and Lorentz
found it. He showed that the terms of the first order should cancel each
other, but not the terms of the second order. Then more exact experiments
were made, which were also negative; neither could this be the result of
chance. An explanation was necessary, and was forthcoming; they always
are; hypotheses are what we lack the least. But this is not enough. Who is
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there who does not think that this leaves to chance far too important role?
Would it not also be chance that this singular concurrence should cause
certain circumstance to destroy the terms of the first order, and that totally
different but very opportune circumstance should cause those of the second
order to vanish? No; the same explanation must be found for the two cases,
and everything tends to show that this explanation would serve equity well
for the terms of the higher order, and that the mutual destruction of these
terms will be rigorous and absolute.”

In 1904, on the basis of experimental facts, H. Poincare generalized the
Galilean relativity principle to all natural phenomena. He wrote:

”The principle of relativity, according to which the laws of physical
phenomena should be the same, whether to an observer fixed, or for an
observer carried along in a uniform motion of translation, so that we have
not and could not have any means of discovering whether or not we are
carried along in such a motion.”
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Just this principle has become the key one for the subsequent
development of both electrodynamics and the theory of relativity. It
can be formulated as follows. The principle of relativity is the preservation
of form by all physical equations in any inertial reference system.

In the article ”The theory of Lorentz and the principle of equal action
and reaction”, published in 1900, he wrote about the local time τ , defined
as follows:

”I assume observers, situated at different points, to compare their clocks
with the aid of light signals; they correct these signals for the transmission
time, but, without knowing the relative motion they are undergoing and,
consequently, considering the signals to propagate with the same velocity in
both directions, they limit themselves to performing observations by sending
signals from A to B and, then, from B to A. The local time τ is the time
read from the clocks thus controlled. Then, if c is the velocity of light, and
v is the velocity of the Earths motion, which I assume to be parallel to the
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positive X axis, we will have: τ = T − v
c2X”.

In 1904, in the article ”The present and future of mathematical physics”,
H. Poincare formulates the relativity principle for all natural phenomena,
and in the same article he again returns to Lorentz’s idea of local time. He
writes:

”Let us imagine two observers, who wish to regulate their watches by
means of optical signals; they exchange signals, but as they know that the
transmission of light is not instantaneous, they are careful to cross them.
When station B sees the signal from station A, its timepiece should not
mark the same hour as that of station A at the moment the signal was sent,
but this hour increased by constant representing the time of transmission.
Let us suppose, for example, that station A sends it signal at the moment
when its timepiece marks the hour zero, and that station B receives it when
its time-piece marks the hour t. The watches will be set, if the time t is
the time of transmission, and in order to verify it, station in turn sends
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signal at the instant when its time-piece is at zero; station must then see
it when its time-piece is at t. Then the watches are regulated. And,
indeed, they mark the same hour at the same physical instant, but under
one condition, namely, that the two stations are stationary. Otherwise, the
time of transmission will not be the in the two directions, since the station,
for example, goes to meet the disturbance emanating from, whereas station
flees before the disturbance emanating from A. Watches regulated in this
way, therefore, will not mark the true time; they will mark what might
be called the local time, so that one will gain on the other. It matters
little, since we have means of perceiving it. All the phenomena which take
place at, for example, will be behind time, but all just the amount, and
the observer will not notice it since his watch is also behind time; thus, in
accordance with the principle of relativity he will have means of ascertaining
whether he is at rest or in absolute motion. Unfortunately this is not
sufficient; additional hypotheses are necessary. We must admit that the
moving bodies undergo a uniform contraction in the direction of motion”.
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H. Poincare discovered that Lorentz transformations, together with
spatial rotations form a group.

H. Poincare (1905) discovered this group and named it the Lorentz
group. He found the group generators and constructed the Lie algebra of
the Lorentz group. Poincare was the first to establish that, for universal
invariance of the laws of Nature with respect to the Lorentz transformations
to hold valid, it is necessary for the physical fields and for other dynamical
and kinematical characteristics to form a set of quantities transforming
under the Lorentz transformations in accordance with the group, or, to be
more precise, in accordance with one of the representations of the Lorentz
group.

H. Poincare was the first to introduce the notion of four-dimensionality
of a number of physical quantities.

H. Poincare discovered a number of invariants of the group and among
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these the fundamental invariant

J = c2T 2 −X2 − Y 2 − Z2(∗),

which arose in exploiting the Lorentz transformation. It testifies that
space and time form a unique four-dimensional continuum of events with
metric properties determined by the invariant (*). The four-dimensional
space-time discovered by H. Poincare, and defined by invariant (*), was
later called the Minkowski space.

Thus, depending on the choice of inertial reference system the projections
X, Y, Z, T are relative quantities, while the quantity J for any given X, Y,
Z, T has an absolute value. A positive interval J can be measured by a
clock whereas a negative oneby a rod. According to (*), in differential form
we have

(dσ)2 = c2(dT )2 − (dX)2 − (dY )2 − (dZ)2(∗∗)
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The quantity dσ is called an interval. The geometry of space-time, i.
e. the space of events (the Minkowski space) with the measure (3.23) has
been termed pseudo-Euclidean geometry.

H. Poincare proved the invariance of Maxwell-Lorentz equations with
4-vector language.

H. Poincare formulated the invariance of Maxwell-Lorentz equations with
4-vector language and proved the famous E = mc2 law (published in 1906).

• An outstanding British mathematician E. Whittaker was the first who
came to the conclusion of the decisive contribution of H. Poincare to this
problem when studying the history of creation of the special relativity
theory, 50 years ago (Edmund Whittaker, A History of the Theories
of Aether and Electricity (first edition 1910 ; revised edition vol. 1,
The Classical Theories, 1951, vol. 2, The Modern Theories, 1900-1926,
1953), Thomas Nelson, 1962 and 1961). There is the chapter ”The
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Relativity Theory of Poincare and Lorentz”. His monograph caused
a remarkably angry reaction of some authors. But E. Whittaker was
mainly right. H. Poincare really created the special theory of relativity
grounding upon the Lorentz work of 1904 and gave to this theory a
general character by extending it onto all physical phenomena.

• A very interesting debate took place on France-Culture the 22nd January
2005, between Jean-Paul Auffray and Jean Eisenstaedt, about the origins
of the Theory of Relativity. Its current attribution to Albert Einstein has
been called into question by specialists who are keen to take an objective
standpoint, in spite of the glorification of this man by the media.

”Today, weve got to really look at the evidence writes Allgre: ”Einstein
did not invent the (Special) Relativity Theory. The first one to discover
it was the Frenchman Henri Poincare. Throughout the world, physics
have known this ever since the Briton Edmund Whittaker said so, but
few competent scientists wanted to check the truth of this fact. Nobody
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dared to question Einsteins absolute genius. Modern physics had put
Einstein on a pedestal.”

It is worth noting that Professor Allegre, Doctor in Physics, was also the
Minister for State Education, Research and Technology between 1997
and 2000 and that he has been a member of the Academie des Sciences
since 1995.

• Jean Eisenstaedt (”The curious history of Relativity”): ”The English
Physicist Sir Edmund Whittaker, a famous expert in relativity who in
his scholarly book ”Theories of Aether and Electricity” the chapter ”The
Relativity Theory of Poincare and Lorentz”. Here Whittaker clearly
showed his colors: Einstein is conspicuously absent.”

• A. Pais had tried to prove on the pages of his book (”Subtle is the
Lord: the science and the life of Albert Einstein”, Oxford University
Press, 1982) that H. Poincare had not made the decisive step to create
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the theory of relativity! He, a physicist, reinforced his view on the
contribution of H. Poincare by the decision of the Paris Session of
the French Philosophical Society in 1922. The philosophers have met
and made a decision whereas they probably have not studied works by
Poincare on the theory of relativity at all.

• There is a surprising statement by L. de Broglie (Nobel prize winner,
Director of H. Poincare Institute) made in 1954:

”A bit more and it would be H. Poincare, and not A. Einstein, who first
built the theory of relativity in its full generality and that would deliver
to French science the honor of this discovery.. . .But Poincare has not
made the decisive step and left to Einstein the honor to uncover all the
consequences following from the principle of relativity, and in particular,
by means of a deep analysis of measurements of length and time, to
discover the real physical nature of relation between space and time
maintained by the principle of relativity”.
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E = mc2 derivation
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Figure 9: Einstein’s article where he was published E = mc2 at the first
time.
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Figure 10: A fundamental book where it was point out that there is a
logical loop in the first Einstein derivation of the famous formulae.
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Figure 11: A fundamental article where it was pointed out that there is a
logical loop in the first Einstein derivation of the famous formulae.
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Hilbert & Einstein: Equations of gravitational field with
matter

One of the early references is the book Einstein, Hilbert and the Theory
of Gravitation by a renowned historian of science J. Mehra (Einstein, Hilbert
and the Theory of Gravitation. D. Reidel. Publishing Company, Dordrecht,
Holland, Boston (1974)), where the great role of Hilbert was showed
very clear. Such view was strengthened in 1978 when the correspondence
between Einstein and Hilbert was published, from which followed that
Hilbert informed Einstein on the gravitational field equations in a letter
before his formal publication (J. Earman, and C. Glymour, Einstein and
Hilbert: Two months in the history of general relativity, Arch. Hist. Exact.
Sci. 19 (1978) 291)).

However, in 1997 a new sensation shaked just established opinion:
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the authors of a short article in ”Science” (L. Corry, J. Renn, J. Stachel,
Belated Decision in the Hilbert-Einstein Priority Dispute, Science 278 (1997)
1270) argued on the basis of the first proofs of the Hilbert paper on the
gravitational equations, digged up from the Hilbert archive, that Hilbert
had no correct, generally covariant equation before Einstein. Moreover,
the authors of transparently alluded that Hilbert ”borrowed” some decisive
formulae from Einstein! And even that Hilbert tried to hide such an
appropriation with help of deliberately wrong dating of his article. Such an
accusation would seriously undermine the image of David Hilbert from the
ethical side, and was in a sharp contrast to all what was known about his
personality.

In his fundamental article D. Hilbert derived gravitational field equations
from chosen Lagrangian.
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Hilbert–Einstein–General Relativity

In late June - early July 1915 Einstein spends a week in Göttingen where
(as he witnesses in a letter to Zangger of 7 July) he gave six two-hour
lectures thereh. By all accounts he seems happy with the outcome:

”To my great joy, I succeeded in convincing Hilbert and Klein completely”
(E. to de Haas), ”I am enthusiastic about Hilbert” (E. to Sommerfeld). The
feelings appear to be mutual. Hilbert recommends Einstein for the third
Bolyai Prize in 1915 for the high mathematical spirit of his achievements(the
first and the second recipients of the Bolyai prize have been Poincare and
Hilbert).

Nevertheless, the Göttingen discussions seem to have reinforced
Einsteinfs uneasiness about the lack of general covariance of his (and
Grossmann) equations. He is reluctant
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(he writes to Sommerfeld in July 1915) to include his papers on general
relativity in a new edition of ”The Principle of Relativity”, ”because none
of the presentations to date is complete”.

After the November race Einstein will state more precisely (in letters to
friends) the grounds for his discontent with the old theory:

(1) its restricted covariance did not include uniform rotations;

(2) the precession of the perihelion of Mercury came out 18” instead of
the observed 45” per century;

(3) his proof of October 1914 of the uniqueness of the gravitational
Hamiltonian is not correct. In the meantime Einstein receives a letter by
Sommerfeld (perhaps in late October 1915 . the letter is lost) from which
he learns that he is not the only one dissatisfied with his 1914 theory.

Hilbert also has objections to it and is working on his own on ”Die
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Grundlagen der Physik” originally conceived as ”Die Grundgleichungen
/basic equations/ der Physik”.

Will Einstein let someone else, be it Hilbert himself, share with him the
fruit of years of hard work and great inspiration? Not he! At 36, he can still
fight. The Einstein papers reveal an unprecedented activity in November
1915. Einstein submits four communications to the ”Preussische Akademie
der Wissenschaften”: on 4, 11, 18 and 25 November, no Thursday is
skipped! These are not different parts of a larger work.

The first, ”Zur allgemeine RelativitNatstheorie” rejects his formulation
of 1914 and proposes a new fundamental equation.

The second, with the same title, rejects the first and starts anew.

The fourth, ”Die Feldgleichungen der Gravitation” rejects the first two
and finally contains the right equations. It is like in a movie when the
film is turned on a high speed. Nothing similar has happened either before
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or after in Einsteinfs life. But this is not all. Einstein only answers (the
lost) Sommerfeld’s letter on 28 November (three days after his last talk
at the Academy). ”Don’t be angry with me”... he writes ”for only today
answering your friendly and interesting letter”. But last month I had one
of the most exciting, most strenuous times of my life, also one of the most
rewarding. I could not concentrate on writing”. Indeed, from late October
to late November Einstein stops writing to any of his habitual addressees:
Besso, Ehrenfest, Lorentz, . . . But he does write letters (or, rather,
postcards).

He only replaces all his regular correspondents by a single new one –
Hilbert. Four postcards are preserved from Einstein to Hilbert dated 7, 12,
15, 18 November and two of the four Hilbert answers.

On 7 November Einstein sends to Hilbert the proofs of his November-
four paper and in the accompanying card writes ”I recognized four weeks
ago that my earlier methods of proof were deceptive”. He alludes to the
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above mentioned letter of Sommerfeld which reports on Hilbertfs objections
to the October 1914 paper; and closes by saying: ”I am curious whether
you will be well disposed towards this solution”.

Hilbert would have hardly been well disposed towards the new equation,
since it assumes that the determinant of the metric tensor is a constant (–1)
and is hence still not generally covariant. Probably, after having Hilbertfs
criticism (which has been lost) Einstein opted on 11 November for the
generally covariant equation

Rµν = κTµν, (Einstein–Grossmann)

which Grossmann and he have rejected two years earlier.

It only coincides, however, with the correct equation (1) if Tµν (and
hence also Tµν) is traceless. This is the case of Maxwell electrodynamics
and Einstein speculates that it may be more general.
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The next day, 12 November, Einstein sends a second postcard to Hilbert
announcing that he had finally achieved generally covariant field equations.
He also thanks Hilbert for his ”kind letter” (which is lost). Hilbert replies
on 14 November a long message on two postcards. He is excited about his
own ”axiomatic solution of your grand problem”. In a postscript Hilbert
adds that his theory is ”wholly distincth from Einsteinfs and invites Einstein
to come to Göttingen and hear his lecture on the subject. The tone is
cordial: Hilbert urges Einstein to come to Göttingen the day before the
lecture and pass the night at Hilbert’s home. The next day, Monday, 15
November, Einstein already answers Hilbert’s cards. (One cannot fail to
notice how accurately the mail service is working in Germany in the midst of
the European war.) ”The indications on your postcards lead to the greatest
expectations”.

He apologizes for his inability to attend the lecture, since he is overtired
and bothered by stomach pains. Asks for a copy of the proofs of Hilbert’s
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paper. Apparently, he does receive the requested copy within three days,
because on 18 November, the day of his third talk at the Academy,
Einstein writes his fourth postcard: ”The system [of equations] given by
you agrees – as far as I can see – exactly with what I found in recent
weeks and submitted to the Academy”. Then Einstein remarks that he has
known about Eq.(Einstein–Grossmann) ”for three years” but that he and
Grossmann have rejected it on the grounds that in the Newtonian limit they
are not compatible with ”Newton’s law” (meaning Poisson’s field equation).
Finally, Einstein informs Hilbert that he is finally explaining the advance of
the perihelion of Mercury from general relativity alone without the aid of
any subsidiary hypotheses. Two remarks are in order.

First, it is not true that Hilbert’s

Rµν − 1
2
gµνR = κTµν, (Hilbert)

is equivalent to Einstein’s Eq. of the paper submitted to the Academy
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on 11 November. (It will be equivalent to the equation Einstein is going to
write a week later. It seems, however, that Einstein does have in mind his
Eq. in this postcard since he is adding the priority claim that he knew it for
three years.) The two equations are only consistent with one another for
T (= T ν

ν ) = 0, the case Einstein has been mostly interested in at the time.

Second, Einstein does derive the correct value for the advance of
the perihelion of Mercury in his third communication ”Erklärung der
Perihelbewegung des Merkur aus der allgemeinen Relativitätstheorie” from
his not exactly correct equation. This is possible since he is actually
solving the homogeneous equation (with Tµν = 0) in the post Newtonian
approximation (allowing for point singularities). - In seeing the physical
implications of the theory Einstein has no competitor. The next day, Friday
the 19th, Hilbert congratulates Einstein for having mastered the perihelion
problem and adds cheerfully: ”If I could calculate as quickly as you, then
the electron would have to capitulate in the face of my equations and at
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the same time the hydrogen atom would have to offer its excuses for the
fact that it does not radiate” (Pais 82, p.260).

On 20 November Hilbert presents to the Gesellschaft der Wissenschaften
in Göttingen his work. He derives the correct equations from the variational
principle assuming general covariance and a second order equation for gµν.
He gives full credit to Einstein’s ideas. On the first page of his article
he writes: ”Einstein . . . has brought forth profound thoughts and
unique conceptions, and has invented methods for dealing with them . . .
Following the axiomatic method, in fact from two simple axioms, I would
like to propose a new system of the basic equations of physics. They are
of ideal beauty and I believe they solve the problems of Einstein and Mie
at the same time”. In the published version Hilbert refers to all Einstein
November papers. About the one of 25 November, submitted after his talk,
he says: ”It seems to me that [our] differential equations of gravitation are
in agreement with the noble theory of general relativity proposed by Einstein
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in his later memoire”.

On 25 November Einstein proposes without derivation the equation

Rµν = κ(Tµν − 1
2
Tgµν), (Einstein)

which is exactly equivalent to Hilbert’s Eq., since they both imply R+T
= 0. He chooses not to mention Hilbertfs name in the published paper.

Later commentators have a hard time to understand what was Einsteinfs
argument at the time to include the trace term. Only Norton makes a well
documented (59 pages long) case (including the study of a Zürich notebook
of Einstein) for an independent Einsteinfs road to the correct equations.
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Einstein papers
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1997 – till now

Summing up the decisive phase of his work on general relativity (A.
Fölsing, Albert Einstein: A Biography (Viking, N.Y. 1997)) quotes Einstein’s
letter to Heinrich Zangger (see also an earlier discussion of this letter in
(Med 84)) which says: ”Only one colleague truly understood it, and he now
tries skillfully to ”nostrify it” [i.e. appropriate (”make it ours”)]. We already
know that the colleague in question was none other than David Hilbert.
Fölsing justly refutes the accusation on the basis of available evidence.

Later the same year an article in the 14 November issue of Science, made
the news. This paper has a direct bearing on our topic. It points out that
a lately discovered proof-sheet of Hilbert’s paper, with a publisher’s stamp
of 6 December 1915, i.e. after the publication of the fourth of Einstein’s
communications, involves substantial changes in the manuscript. The fact
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that Hilbert modified his paper after its submission has been known before:
as we noted he had cited all four Einstein’s November papers and had
commented on the last one (submitted after his) in the published version of
his November 20 article. The authors strive to attribute a great significance
to the fact that the original text only involves the Hilbert action, while the
field equations, which are derived from it, appear to be first inserted at
the stage of the proofreading. Their attempt to support on this ground
Einstein’s accusation of ”nostrification” goes much too far. A calm, non-
confrontational reaction was soon provided by a thorough study of Hilbert’s
route to the ”Foundations of Physics”.

The polemics is getting rough. A new book, (Wuensch 05), is advertised
with a question mark: ”Ein Kriminalfall in der Wissenschaftsgeschichte?”
(Wuensch, A criminal case in the history of science?, 2005). The author
asserts - already in the abstract to the book - that a missing fragment of the
text on pages 7 and 8 of Hilbert’s proof-sheets, used in Science, contained
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”in all probability ... the explicit form of the field equations...” She further
argues that ”the passage ... was not excised originally but rather ... it must
have been deliberately removed in more recent times in order to falsify the
historical truth.”

I. Todorov: ”Einstein and Hilbert had the moral strength and wisdom
- after a month of intense competition, from which, in a final account,
everybody (including science itself) profited - to avoid a lifelong priority
dispute (something in which Leibnitz and Newton failed). It would be a
shame to subsequent generations of scientists and historians of science to
try to undo their achievement”.
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Conclusion

• Read critically all available papers and books

• Do NOT trust even famous authors in their references

• Pay special attention to classical papers
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Thank you for your
attention
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