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In a paper, published in 1997 by L. Corry, J. Renn, and J. Stachel, it is claimed that the recently dis-
covered printer’s proofs of Hilbert’s 1915 paper on the general theory of relativity prove that Hilbert
did not anticipate Einstein in arriving at the correct form of the gravitational field equations, as it is
widely believed, but that only after having seen Einstein’s final paper did Hilbert amend his published
version with the correct form of the gravitational field equations. However, because a crucial part of
the printer’s proofs of Hilbert’s paper had been cut off by someone, a fact not mentioned in the paper
by Corry, Renn, and Stachel, the conclusion drawn by Corry, Renn, and Stachel is untenable and has
no probative value. | rather will show that the cut off part of the proofs suggests a crude attempt by
some unknown individual to falsify the historical record.
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It has been the accepted view that David Hilbert
completed the general theory of relativity at least five
days before Einstein. And it has been suspected that
Einstein arrived at the correct form of the gravitational
field equations only after having seen Hilbert’s paper,
of which Hilbert sent Einstein a copy prior to Hilbert’s
delivery of his paper to the Goettingen Academy. In
an article published in Science by Corry, Renn, and
Stachel [1], it is claimed that the printer’s proofs of
Hilbert’s paper, recently discovered by Corry in the
archives of the Goettingen library, rather prove the op-
posite, and that Hilbert had amended the published ver-
sion of his paper with the correct form of the gravita-
tional field equations after he had seen Einstein’s fi-
nal paper. However, Corry, Renn, and Stachel failed to
mention even once, that the printer’s proofs have been
mutilated, with parts of the proofs cut off by someone.
The abstract of the paper by Corry, Renn, and Stachel
rather makes the statement: “The first set of proofs of
Hilbert’s paper shows that the theory he originally sub-
mitted is not generally covariant and does not include
the explicit form of the field equations of general rela-
tivity.”

The facts are as follows:

1. The upper part of page 8 of the proofs, approx-
imately one third, together with Eq. (17) has been cut
off.

2. The text following the cut off part of page 8 refers
to the Ricci curvature invariant K and to the metric ten-

sor. This alone shows that the upper part of page 8 with
the missing Eq. (17) has to do with the gravitational
field equations.

3. In his proofs, and prior to Eq. (26), Hilbert states
that with the form of the variational derivative for
Eqg. (17), the gravitational field equations assume the
form given by Eq. (26). But it is the variational deriva-
tive for the expression on the I. h.s. of Eq. (26) which
contains the trace term, missing in all of Einstein’s pa-
pers prior to Einstein having seen Hilbert’s paper.

Following the widely publicized 1997 paper pub-
lished in Science, Renn and Stachel have been circulat-
ing a 113 page long preprint [2], published by the Max
Planck Institut fiir Wissenschaftsgeschichte in Berlin,
Germany. In this preprint it is admitted in a footnote
on page 17, that the upper part of page 8 of the proofs
has been cut off, and it is conjectured that the missing
Eq. (17) is the equation

H=K+L,

where K is the gravitational and L the electromag-
netic part of the Lagrangian, as in Hilbert’s published
version, where the variational derivative automatically
leads to the trace term®. In his published version [3],
Hilbert writes down the variational derivative immedi-
ately after Eq. (21) (with Eg. (21) the same as Eqg. (26)

Hilbert uses the letter K (as for Gauss’s curvature) in K, Ky,

and Ké’lp, instead of R, Ry, and Ruvlp'
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Dn K nur von g*", gi", gi” abhilngt, so liBt sich beim Ansatz
{17) die Encrgie E wogon (13) lediglick als Funktion der Gravi-
tationspotentinle ¢*” und deren Ableitungen sausdriiclken; sobald
wir L nicht von ", sondern nur von g*', g,, g4 abhilngig annahmen,
Unter dieser Ausnahme, die wir im Folgenden stets machen, liefert
dis Doflnition der Energio (10) don Ausdraclc

(18) E = E"4E*

wo die ,Gravitationsenergie® ¥ nur von g*" und doron Ab-
leitungen nbhiingt und dio ,elektrodynamischo Energie* B dio
Gestalt erhilt

Vg L

7l Ut e v

(19) E" =

in der sie sich als eine mll Vy multiplizierte allgemeine Incariante
erweist.

Des Weiteren benutzen wir zwei mathomatische Theorems,
die wis folgt lanten:

Theorem II. Wenn J cine von ¢™, gi", g 2. Oa abhiingige
lnvnrmntahtnogxltsteh" tisch in allen Arg und flir
jeden ¥illkiirlichen kontravarianten Vektor p*

ar ar 8T
S gy O goav s OV o
o B 2+ g it e o)
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;+:§(—5qu'+.5—§;4§“) = 0;
dnbei st
Ag¥* = g(r‘i:w‘f_).

» v gy, 94,
A" = =BT E+ ag‘“,

die Grundlagen dor Physik, 11

T bloibt noch tibrig, bei der Annahme (17) direkt zo zeigen,
wie die ohen nufgestcllten verallgemoinerten Maxwellschen Glei-
chungen (G) cine Folge der Gravitationsgleichungon (4) in dom
obon nngogebenen Sinne sind.

Unter Verwendung der vorhin eingoflihrton Bozcichnungaweina
filr dio Variationsableitungon bozliglich dor 4** erbalion die Gravi
tationsgleichungen wegen (17) dic Gestalt

L
(20 [ &)+ B = o
Bezeichnen wir fernor allgemein die Variationsableitongen von
Vg J beziiglich des eleltrodynamischen Potentinls g, mit

g J 3 oVgJ
Vg ol = V— ~ 2w oy
50 erhelten die elektrodynamischen Grundgleichangen wogen (17)
die Geatalt
@29 [Vﬂ—L]A =0,

De nun K eine lediglich von g* und deren Ableitangon abliingige
Invarionte isb, so gilt nach Thedrem IIT identinch die Gleichung

(20), worin

(28) L= I?:,twnr],,a:'

und

(29) t=-23VeRl,e" w=1,234
iat. *

Wogen (20) und (20) ist die linke Seita von (24) gleich —i7.
Durch Differentistion nach w, und Summation iiber m erhalten
wir wegen (20)

= B (- Vzor+ AL g 3 2L )
- agzL {q’ dw,, ([V_L]-'PE 5?0, ag/q:.L)
+ 07 2t 20 LD

ow, dg,,
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dn jn
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Fig. 1. Mutilated page 8 of Hilbert’s first proofs, with the Eq. (17) cut off; and page 11 of the proofs, where Eq. (26) is the
correct form of the gravitational field equation. Niedersdchsische Staats- und Universitatsbibliothek Gottingen, Cod. Ms. d.

Hilbert 634, BI. 23" -29".

of the proofs). If the missing Eq. (17) in the proofs is

the equation H = K + L as Renn and Stachel believe,

the equation for the variational derivative

[\/@K]“v = \/Q(Kuv + %Kguv>

would come after Eqg. (17) on the missing part of page
8, as in the published version where it comes after
Eg. (21), and where it has been given no number. The
same is most likely true for this equation in the proofs.
But even without writing down the explicit expression
for the variational derivative, the equation H = K + L,
with K the Ricci invariant, is sufficient to obtain the
correct gravitational field equation simply by taking
the variational derivative of the LangrangianH = K +L

in Hilbert’s variational principle

S/H\/erzo,

where (apart from surface terms which vanish at )

1
5 / K\/gdt = / (Kuv - ngyv>6g“"\/§dr.

Mentioning the mutilation of Hilbert’s proofs in a foot-
note of an unpublished preprint can not excuse Corry,
Reno, and Stachel for having failed to mention this
mutilation in their Science article which with the ti-
tle “Belated Decision in the Hilbert-Einstein Prior-
ity Dispute”, claims to prove Einstein’s priority. With
Hilbert’s definition of the variational derivative

[\/@K]pv = \/@(Kuv - %Kguv>
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the gravitational field equations appear both in the
proofs (there as Eq. (26)) and in the published version
(there as Eq. (21)) in the abbreviated form?

d,/gL
[VEK ]+ S =0,

which is the same as

1
KIJV - EKg'uv = const -l—'uv7

except that Hilbert uses for the matter part the La-
grangian of Mie’s theory.

Further proof of Hilbert’s priority is supported
by the chronology of the papers by Einstein and
Hilbert [4]:

1. Nov. 4, 1915, Einstein submits the still incorrect
equations to the Prussian Academy.

2. Nov. 11, 1915, Einstein again submits the incor-
rect equations to the Prussian Academy.

3. Nov. 18, 1915, Einstein acknowledges having re-
ceived in advance a copy of Hilbert’s paper to be deliv-
ered by Hilbert to the Goettingen Academy on Nov. 20,
1915, and Einstein writes Hilbert that he had obtained
the same equations in the last weeks, even though only
one week before, on Nov. 11, 1915, he still had the
wrong equations.

4. Nov. 20, 1915, Hilbert presents his equations to
the Goettingen Academy, but someone had later cut off
critical parts of Hilbert’s page proofs.

5. Nov. 25, 1915, Einstein submits the correct equa-
tions to the Prussian Academy.

In summary: Einstein’s letter of Nov. 18, 1915 to
Hilbert proves that Hilbert had the correct equations
before Einstein. Einstein’s claim that he had the correct
equations weeks earlier is contradicted by Einstein’s
paper to the Prussian Academy of Nov. 11, 1915, not
weeks, but just one week earlier. Since Einstein still
believed his erroneous equations were correct as late
as Nov. 18, 1915, it is clear that Hilbert, who had the
correct equations before Nov. 18, 1915, had arrived at
them before Einstein.

The question remains how much credit shall go to
Einstein and how much to Hilbert. A close examina-
tion of the historical record, leading to the discovery of
the correct field equations in 1915, shows that Einstein

2| express my thanks to the Niedersaechsische Staats- und Uni-
versitaetshibliothek Goettingen for their permission to reproduce
parts of the proofs and of the paper by D. Hilbert: Die Grundlagen
der Physik (Erste Mitteilung).
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404 David Hilbert,
o 9L 5, 8L N\,
9 E(L"ﬂ aur; Yn 3 ‘-")1'

@ =0, 1s; =1
d. h. wegen (17) gleich

_2 S NIL
(19) - R P it

Wegen der im folgenden entwickelten Formeln (21) e.rsahen
wir hieraus inshesondere, da8 die elektromagnetische Energie und
mithin auch der totale Energievektor ¢ sich allein durch X ans-
driicken 14Bt, so daf nur die ¢* und deren Ableitungen, nicht aber
die g, und deren Ableitungen darin auftreten. Wenn men in dem
Agpsdrucke (18) zur Grenze fiir

G = 0, (B¥)

G =1
fibergeht, so stimmt derselbe genan mit demjenigen iberein, den
Mie in seiner Elekirodynamik aufgestellt hat: der Mie’sche
elektromagnetische Energietensor ist also nichis
anderes als der durch Differentiation der Invariante
Z nach den Gravitationspotentialen g* entstehende
allgemein invariante Tensor heim Ubergang zu jener
Grenze — ein Umstand, darn:ichzumerstenMalanf;;x n;ili-
wendigen engen Zusammenhang zwischen der Einsteinschen i-
gemeinen Relativititstheorie und der Mie’schen El_ekt?oﬂy.ns.mxk
hingewiesen und mir die Uberzengung von der Richtigkeit der
hier entwickelten Theorie gegeben hat.

Es bleibt noch ibrig, bei der Annahme
@0) H=E+I,
divekt zu zeigen, wie die oben aufgestellien verallgemeinerten
Mazwellschen Gleichungen (5) eine Folge der Gravitationsgleichungen
(4) in dem oben angegebenen Sinne sind. .

Unter Verwendung der vorhin eingefiibriten Bezmnhnnngsweme
fir die Variationsableitungen beziiglich der g* erhalten die Gravi-
fationsgleichungen wegen (20) die Gestalt

Vg L
@ VoL +3EE =
Das erste Glied hinker Hand wird
VG &L, = V7 &3 K2
Fig. 2. Page 404 of Hilbert’s published version where the
equation (21) is the gravitational field equation, and where
Hilbert’s abbreviation [\/gK]uy = /G(Kuv — FKguv) fol-
lows in the text Eq. (21). D. Hilbert, Kgl. Ges. d. Wiss.
Nachrichten, Math.-phys. Klasse, 1915, Heft 3.

first recognized that the gravitational field must be de-
scribed by the 10 components of the metric tensor gix
for the four-dimensional Minkowski space-time, but it
was Grossmann, not Einstein, who in a groundbreak-
ing paper [5] for the first time in the history of physics
named the contracted Riemann tensor Rjx for the so-
lution of the gravitational problem sought by Einstein.
Since Ry is linear in the 2" derivatives of the metric
tensor gik, Grossmann was wondering if in the limit of
static weak fields Rix reduces to the Laplace operator,
that is to 172ga4 = 0, the vacuum field equation for gas,
but this amounts to making the hypothesis that

Rk =0
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must be the correct vacuum field equation. Grossmann
however, incorrectly concluded that in the limit of
weak static fields Ry, cannot be reduced to V72gs4 = 0.

Following in Grossmann’s footsteps, Einstein con-
jectured up to November 11, 1915, that the correct field
equation would have to be

Rik = —xTik,

but because this equation does not satisfy the condi-
tion T, = 0, except for the case of electromagnetic ra-
diation, Einstein incorrectly believed that matter must
in some way be described by electromagnetic radia-
tion [6]. Nevertheless, with the geodetic equation for
the moation in the field of a spherical mass and the ad
hoc assumption that for weak fields the vacuum solu-
tion obtained from Rjx = 0 should match Newton’s so-
lution, Einstein was able to derive the perihelion mo-
tion and the deflection of light®.

In spite of this remarkable success, Einstein was not
able to obtain the correct field equation in the pres-
ence of matter. Because Grossmann was unable to fig-
ure it out for Einstein, Einstein sought the help of
the famous Goettingen mathematicians Felix Klein and
David Hilbert. Inspired by Mie’s theory, Hilbert was al-
ready working on a unified field theory of gravity and
electromagnetism. Even though Hilbert sent Einstein
a copy of his not yet published paper, which Einstein
received on Nov. 18, 1915, one can not prove that Ein-
stein corrected his incorrect field equation after hav-
ing seen Hilbert’s paper, because it cannot be excluded
that in the week following Nov. 11, 1915 Einstein had
finally and independently arrived at the same solu-
tion. My analysis of Hilbert’s mutilated proofs there-
fore cannot prove that Einstein copied from Hilbert. It
proves less, which is that it cannot be proved that Ein-
stein could not have copied from Hilbert. But it proves
that Hilbert had not copied from Einstein, as it has
been insinuated following the paper by Corry, Renn,
and Stachel.

I must also disagree in at least one point with Sauer
[7], who otherwise comes to similar conclusions. He
too notices the cut off part of Hilbert’s page proofs,
and he too believes that the equation

H=K+L

3The equation for the perihelion motion, however, was already
known and derived by Gerber with a potential similar to the potential
used in Weber’s electrodynamics (see [10]).
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Diesoer duva LTI Uy G wau uOI ASOCPREICERLE UUT RITCN TLhcoty
entaprechende Divergenzgleichung
; ot
15 = =
(15) duy

dani 'tind nur dann gelten kann, wenn dic vier Griifen ~, ver-
schwinden, d. h. wenn die Gleichungen golten

(16) VI _

dir,

Nach diesen Vorbereitungen stelle ich nunmehr das folgende
Axiom anf:

Axiom III (Axiom von Raom und Zeit). Die Raum- Zeif-
koordinaten sind golche besondcren Wellparameter, fiir die dir Energic-
satz (1B) giiltig ist.

Nach diesem Axiom liefern in Wirklichkeit Raom und Zeit
eing solche besondere Benennung der Weltpunkte, dafl der Energie-
satz gliltig ist.

Das Axiom III hat das Bestehen der Gleichungen (16) zur
Folgo: diese vier Differentialgleichungen (16) vervollstindigen die
Gravitationsgleichungen (4) zu einem System von 14 Gleichungen
filr die 14 Potentiale g",q,: dem System dar Grundglei-
chungen der Physik. Wegen der Gleichzahl der Gleichungen
und der zu bestimmenden Potentinle ist flir das physikalische Ge-
schehen auch des Kausalititsprinzip gewihrleistet, und es enthillt
sich ans damit der engste Zusammenhang zwischen dem Energie-
satz und dem Kausalititsprinzip, indem beide sich einander be-
dingen, Dem Ubergang von einem Raum- Zeit-Bezugssystem zn
einem anderen entspricht dié Transformation der Energieform von
einer sogenannten ,Normalform®

E=3ép
E b4
aal eine andere Normalform.

Fig. 3. Backside of page 8, which is page 7 of Hilbert’s first
proofs, showing the slightly curved cut passing through a
sentence.

must have be in the cut off part. But his statement:
“One possible reason for Hilbert’s cutting out this
piece would be that he wanted to paste it into some
other manuscript in order to avoid the pains of copying
the equations by hand,” is not very credible for such a
simple equation. Instead of assuming that the cut off
piece also contained Hilbert’s definition for the varia-
tional derivative, he rather believes that it contained the
expression of the curvature invariant K in terms of the
tensor K, which, as Sauer correctly says, is sufficient
to arrive at the trace term missing in the equation by
Einstein and Grossmann.

Inspecting the back of page 8, which is page 7, one
can see that the cut is not straight, but rather slightly
curved in passing through a sentence on page 7. This
raises the suspicion that it was not done with scissors,
but with a razor blade or pocket knife, possibly in the
special collection — reading room of the Goettingen li-
brary, with the intent to erase the long held view that
Hilbert had the correct final form of the field equa-
tion before Einstein, a view held by many physicists,
including celebrity physicist Steven Hawking [8]. As
C.J. Bjerknes [9] has pointed out to me, the fact that
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the cut passes through a sentence on page 7 and not on
page 8, suggests that it was intended for page 8, giv-
ing further support for the hypothesis of a forgery with
the purpose to suggest that Hilbert had copied from
Einstein. In science as in history, forgeries are noth-
ing new. Examples are the Constitutum Constantini,
the vineland map, the Piltdown man hoax, and most
recently the burial box of James, the brother of Jesus.
Sauer’s conjecture that Hilbert had cut off the upper
one third of page 8 to paste it into one of his other
manuscripts to save him the time to rewrite the equa-
tions of this upper part, is in view of my analysis of the
content of the cut off part highly improbable. Hilbert
uses both in the proofs and in the published version the
short hand bracket notation for the variational deriva-
tive, but only the published version has the definition
equation for the bracket notation. This is strong evi-
dence that the proofs must have contained this defini-
tion equation as well, and this equation must have been
in the cut off part of page 8. The remaining space in the
cut off part of page 8 is probably too small to have con-
tained the explicit expression of the curvature invariant
(requiring two lines) as it is believed by Sauer, but even
if true, would not change my conclusion.

In summary, one can say that the general theory of
relativity is the creation of three men;

1. Einstein, who by the analogy with Gauss’s the-
ory of curved surfaces, concluded that the gravitational
field must be expressed by the 10 components of the
metric tensor of a curved four-dimensional Minkowski
space-time.
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