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Overview: a historical puzzle

Á Arthur Stanley Eddington 

Outstanding astronomer 

Outstanding theorist

Á Eddington and relativity

Key proponent of the general theory

Leading role in 1919 expedition

Á Georges Lemaître

An expanding universe from relativity (1927)

Accounts for the redshifts of the nebulae      

Á No impact

Model ignored at first by Eddington and others

Later accepted and redistributed (1930)
Why?



A historic moment (1930)

Á RAS meeting (January)

Data conflict with Einstein, de Sitter models 

Should alternative cosmologies be considered?

Á Report

de Sitter (The Observatory)

Á Reaction from Georges Lemaître

Letter to Eddington

Reminder of Lemaître(1927) 

Á Accepted by Eddington

Lemaîtrepaper shared and cited

Republished in English in MNRAS (1931) A paradigm shift delayed



A witness to the puzzle

Å McVittie recollection (1967)
Research student in Eddington group

ñEddington confessed that although he had seen

Lema´treôspaper in 1927 he had forgottencompletely

about it until that momentò  QJRAS 8: 294-97

Å Additional McVittie account  (1978)

Oral interview (DeVorkin) AIP

ñIôm sure Lemaîtremust have sent me a reprint,

heôs just sent me another, but Iôd forgottenabout itò

Å A historical puzzle

How did Eddington óforgetô Lema´treôspaper? 



Standard explanations

Å Sociology of science

Status of researcher 

Status of journal
Language of journal

Å Philosophy of science

Difficult concept

The transition to a new paradigm

Å COôR: donôt neglect the physics

(i) Mathematical complexity of (Lemaître1927)

(ii) Nature of data used in (Lemaître1927)

Extraordinary claims require extraordinary evidence



Status of researcher

Á Early career 
Engineering Ÿ physics (1918)
Talent in general relativity

Á RA at Cambridge (1923)
Astronomy and cosmology (Eddington)

Á RA at Cambridge MA (1924-5)

Astronomy at Harvard Observatory (Shapley)

PhD (GR) at MIT (Heymans) 

Exposure to work of Slipherand Hubble

Á Lemaître (1925)

Static de Sitter model has a centre!

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



Status of journal

National journal
Annales de la Société Scientifique de Bruxelles
Well-known; well-read?

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 Eddington fluentin French?

Impact factor in second language  



The philosophical factor

Á Einsteinôs static universe 
óA bottomless pit of speculationô  (1945)

Á Einsteinôs reaction to Friedman (1922)
Considered ósuspiciousô (1922)
Mathematical correction; retracted (1923)
ñTo this a physical reality can hardly be ascribedò

Á An important insight

Extraordinary claims require extraordinary evidence

Á Reluctance towards time-varying cosmologies

Lanczos, Weyl, de Sitter, Tolman, Robertson (1920s)



Einstein  v Lemaître

Á Lemaître meets Einstein 
Solvay Conference 1927

Á Einsteinôs reaction 
ó Après quelquesremarques techniques favorables, il concluté
du point de vuephysique celalui paraissaittout ¨ fait abominableô

Á Discussion continued in taxi 

Einstein mentions similar model by Friedman

Á Setback for Lemaître

No further work on cosmology (1927-30)

Einstein not au fait with astronomy?

(Lemaître1958)



New factor (i): complexity  

Mathematical framework of GR 

Einsteinôs struggle 1910-1915

Physicists doing cutting-edge mathematics

Mathematics of relativistic cosmology
Einsteinôs static universe: unstable
Confusion over de Sitterôs universe

Friedmanôs cosmology

Formally rejected by Einstein  (ZP)

Mathematical error on Einsteinôs part

Lema´treôscosmology

Connection with astronomy

Analysis similarly difficult to grasp at first sight? 




