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Overview: a historical puzzle

A Arthur Stanley Eddington

Outstanding astronomer
Outstanding theorist

The Mathematical
Theory of Relativity

A Eddington and relativity hy e
Key proponent of the general theory
Leading role in 1919 expedition

A GeorgesLemaitre
An expanding universe from relativity (1927)
Accounts for the redshifts of the nebulae

A No impact
Model ignored at first b_v E_ddlnqton and others Why?
Later accepted and redistributed (1930) L




A historic moment (1930)

A RAS meeting (January)

Data conflict with Einstein, de Sitter models
Should alternative cosmologies be considered?

A Report
de Sitter (The Observatory)

A Reaction from Georged_emaitre
Letter to Eddington
Reminder of.emaitre(1927)

A Accepted by Eddington
Lemaitrepaper shared and cited
Republished in English in MNRAS (1931) A paradigm shift delayed



A witness to the puzzle

A McVittie recollection (1967)
Research student in Eddington group

AEddington confessed that although he had seen
L e ma “paperandl927 he hafbrgottencompletely
about 1t untQIRASBRH/ moment o

A Additional McVittie account (1978)
Oral interview DeVorkin) AIP

HELGE KRAGH

Al 6 m Lemaitremust have sent me a reprint, GUS1OLOCINS
hebds just sentforgpitenadmatthern,0 but

A A historical puzzle
How di d Hddigregtadopape@ 0 s




Standard explanations

A Sociology of science

Status of researcher
Status of journal
Language of journal

A Philosophy of science

Difficult concept
The transition to a newaradigm

NCCURGAR M g0 0=t i e gl descet
(i) Mathematical complexity oEémaitrel927)
(i) Nature of data used irLémaitre1927)

Extraordinary claims require extraordinary evidence

Harry Nussbaumer and Lydia Bieri
Discovering the
Expanding Universe
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Status of researcher e

A Early career :
Engineering Y physics (1918) A=
Talent in general relativity o é}ﬁf;iéfé‘l{f,’{,‘},;,,e

Jowns Racine

A RA at Cambridge (1923
Astronomy and cosmology (Eddington) NOTE ON DE SITTER'S UNIVERSE

' By G. LEmaITRE!
A RA at Cam b”dg e M A (1924—5) The equations of the element of interval of a four-dimen-
sional universe of constant positive curvature have been given
Astronomy at Harvard Observatory (Shapley) by de Sitter in the form

Ph D (G R) at M IT (HeymanS) d32=R2[—dX2—Sin2X(d62+si112 9d¢>z)-|-cosﬂ Xd'rz], (1)
where R is a constant called the radius of the four-dimensional

Exposure to work dblipherand Hubble universe and X, 6, $, T are cot:dinates. When the division of

time and space is made as suggested by these coordinates, the
space is itself of constant curvature and has the same radius as
the universe.

A Lemaitre (1925)
Static de Sitter model hascantrd

_ : Early-career researcher of the front rank
Homogeneous version not static



Status of journal

National journal
Annales de la Sociéte Scientifigue de Bruxelles
Wellknown; wellread?

Relevance of status?
Paper received by Eddington, Einstein and others

Subtle factor
More likely to read received paper in major journal

The language factor

Standard at the time

Was Eddingtorfluentin French?
Impact factor in second language

ANNALES

SOCIETE SCIENTIFIQUE

UNELLES.
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UN UNIVERS HOMOGENE DE MASSE CONSTANTE ET DE RAYON CROISSANT,
RENDANT COAPTE
DE LA VITESSE RADIALE DES NEBULEUSES EXTRA-GALACTIQUES

Note de M. U'Abbé G. Lexsitae

1, GENERSLITES.

La théorie de la relativité fait prévoir Pexistence d’un univers homogéne
oti non seulement la répartition de la matiére est uniforme, mais ol
toutes les positions de Pespace sont équivalentes, il 'y a pas de centre de
gravité. Le rayon R de l'espace est constant, l'espace est elliptique de
courhure positive uniforme 1/R%, les droites issues d’'un méme point
repassent & leur point de départ aprés un parcours égal & 7R, le volume
lotal de Pespace est fini et égal & n°R®, les droites sont des lignes fermées
parcourant tout 'espace sans rencontrer de frontiére ().

Deux solutions ont ét¢ proposées. Celle de ok Serer ionare la nrésenca



The philosophical factor

A Einsteinbdébs static uni

I S R N s A g Y ST S T < s W o e o o N Y
Considered Osuspiciousbo
Mathematical correction; retracted (1923)

)37 BT At s DN T I ) a o v R S K eyt o real

A An important insight
Extraordinary claims require extraordinary evidence

A Reluctance towards timevarying cosmologies
LanczosWeyl, de Sitter, Tolman, Robertson (1920s)
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OA bottomless pit of speculationo
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Einstein v Lemaitre

A Lemaitre meets Einstein
Solvay Conference 1927

A Einsteinbés reaction
OApresquelquesemarques techniqudavorablesil conclué
du point devuephysiquecelalui paraissaitt out =~ f ai t a

A Discussion continued in taxi
Einstein mentions similar model by Friedman Harry Nusbauine and Lyda Bi

Discovering the
Expanding Universe

A Setback forLemaitre

No further work on cosmology (193D) ¢

I3

Calicll s

b A

Einstein not au fait with astronomy
(Lemaitre1958)




New factor (). complexity

# Mathematical framework of GR 1
Einsteinds-1%%5ruggl e oo = = (T ~5907)
Physicists doing cuttirgdge mathematics

# Mathematics of relativistic cosmology ¢, - g, = (T, - %QMT) :
EU R St og 08 ST ks e b= G 2t . ) . 1S .

Kp

OB VST RO RN e R e nell=n - 2~ F  [hEgreinesse

# Friedmands cosmol ogy
Formally rejected by Einstein (ZP)
Mat hemati cal error on Einsteinbés part

# Le ma’  tosn®logy
Connection with astronomy
Analysis similarly difficult to grasp at first sight?
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