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[. Pumpose oF THE EXPEDITIONS.

1. Tur parpose of the expeditions wis Lo determine what effect, if any, ia produced
by a gravitational field on the path of a ray of light travessing it. Apart from poasible
surprizes, there appeared to be three alternatives, which it waz capecially desived to
dizeriminate between—

{1} The path ts nninfluenced by gravitation,

{2) The energy or mass of light is subject to gravitation in the same way a8 ordinary
matter. [If the law of geavitation is strictly the Newtonian law, this leads to
an apparent displacement of a star close to the sun’s limb amonnting o 87
onlwarnls,

(3) The course of & ruy of light is in sceondance with Einsters's genevalised relativity
theory, Thiz leads to an apparent displacement of a star at. the limb amounting
to 17-75 outwards,

In either of the lust two cases the displacement 12 inversaly EITll_i:-il’ff'.l'llliH'. to the distanes:

of the star from the sun's centre, the displacement under (3) being just double the
displacement under (2],

I+ may be noted that both (2) and () sgree in supposing that light is subject to gravit

tion in precisely the same way as ordinary matter The difference is thet, where:

pssumes the Newtonian law, (3] assumes EInsTteis's now law of gravitation, The :

VIO, UK XL A

57, ZE [Published Apeil 57, 1980,

Einstein
deviation of 1,75" seconds of arc

Newton
deviation of 0,87" seconds of arc
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The President, We will return our thanks to Mr. Reynolds,
and I will now call on the Astronomer Royal to give his paper
“ On the Opportunities afforded by the Helipse of 1919, May 28,
of verifying Einstein’s Theory of Gravitation.”




THE ARGUMENT



In this talk, | change the focus of analysis from the astronomical,
physical and mathematical pillars of Einstein’s prediction and the
expeditions’ impact in proving general relativity theory, already

discussed at length in the literature.

| opt instead for a joint discussion of the two expeditions in order
to show that their scientific consequences - astronomical, physical
and mathematical — were grounded on a number of people,
events, and decisions, which are often bypassed in standard
narratives, and which are essential, although often invisible, to the

success of the scientific enterprise.



TO BEOR NOT TO BE.
OBSERVING TOTALITY
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TCL: EDDN A412. LETTER TO MOTHER.
JUNE 21 AND JULY 2. 1919, iraLics MINE

On the morning of the eclipse Mr Carneiro [the
owner of roca Sundy], the Curador [the man in
charge of “imported labour”], Judge, Mr
Wright [one of the two British black men who
worked at the cable station], three Doctors
came over. Just as they arrived a tremendous
rain-storm came on, the heaviest we have seen.
It was most unusual at that time of the year; but
it was favourable for the eclipse as it helped to
clear the sky. The rain stopped about no[o]n
(the eclipse was at 2:15). There were a few

gleams of sunshine after the rain, but it soon

clouded over again.



About 1-:30 when the partial phase was
well advanced, we began to get glimpses
of the sun, at 1:55 we could see the
crescent (through cloud) almost
continuously, and there were large patches
of clear sky appearing. We had to carry out
our programme of photographs in faith. |
did not see the eclipse, being too busy
changing plates, except for one glance to
make sure it had begun, and another half-
way through to see how much cloud there

Was.

TCL: EDDN A4/2, letter to mother, June 21 and July 2, 1919, italics mine



We took 16 photographs (of which 4 are
not yet developed). They are all good
pictures of the sun, showing a very
remarkable prominence; but the cloud has
interfered very much with the star-images.
The first 10 photographs show practically
no stars. The last 6 show a few images
which I hope will give us what we need;
but it is very disappointing. Everything
shows that our arrangements were quite
satisfactory, and with a little clearer
weather we should have got splendid
results. Ten minutes after the eclipse the
sky was beautifully clear, but it soon

clouded again.
TCL: EDDN A4/2, letter to mother, June 21 and July 2, 1919, italics mine



TCL: EDDN A4/2, letter to mother, June 21 and July 2, 1919, italics mine

We developed the photographs 2 each
night for 6 nights after the eclipse, and |
spent the whole day measuring. The
cloudy weather upset my plans and | had
to treat the measures in a different way
from what | had intended; consequently |
have not been able to make any
preliminary announcements of the result.
But the one good plate that | measured
gave a result agreeing with Einstein and |
think | have got a little confirmation from a

second plate.

TCL: EDDN A4/2, letter to mother, June 21 and July 2, 1919, italics mine



IX. A Determination of the Deflection of Light by the Sun's Grawvitationul Field,
Jrom Observations made at the Total Fclipse of May 29, 1919,

By Sir F. W. Dyson, F.R.S., Astronomer Royal, Prof. A. S. EppinaToN, F.R.S.,
and Myr. C. DAvIDsON.

29. The days preceding the eclipse were very cloudy. On the morning of May 29
“there was a very heavy thunderstorm from about 10 a.m. to 11.30 a.m.—a remarkable
occurrence at that time of year. The sun then appeared for a few minutes, but the
clouds gathered again. About half-an-hour before totality the crescent sun was glimpsed
occasionally, and by 1.55 it could be seen continuously through drifting cloud. The
calculated time of totality was from 2h. 13m. 5s. to 2h. 18m. 7s. G.M.T. Exposures
were made according to the prepared programme, and 16 plates were obtained.
Mr. CorriNaaaM gave the exposures and attended to the driving mechanism, and
Prof. Eppinaron changed the dark slides. It appears from the results that the cloud
must have thinned considerably during the last third of totality, and some star images
were shown on the later plates. The cloudier plates give very fine photographs of a
remarkable prominence which was on the limb of the sun.

A few minutes affer totality the sun was in a perfectly clear sky, but the clearance
did not last long. It seems likely that the break-up of the clouds was due to the eclipse
itself, as 1t was noticed that the sky usually cleared at sunset.
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Our shadow-box takes up all our attention. There is a marvellous
spectacle above, and, as the photographs afterwards revealed,
a wonderful prominence-flame is poised a hundred thousand
miles above the surface of the sun. We have no time to snatch
a glance at it. We are conscious only of the weird half-light of
the landscape and the hush of nature, broken by the calls of the
observers, and beat of the metronome ticking out the 802
seconds of totality.



The Eclipse Expedition to Sobral. | No. 544.

The Eclipse Ezpedition to Sobral.

The eclipse day opened very unpromisingly, the proportion of
cloud at first contact being about ¢/10. There were, however,
useful glimpses of sunshine, which gave opportunities of placing
the Sun’s image at the assigned point on the plates, and of finally
rating the driving clocks. The cloudiness during the early stages
was doubtless the cause of the fall of temperature during totalit y
being unexpectedly small ; perhaps this latter fact was connected
with the dead calm that prevailed during totality. From our
experience of the locality we apprehended sudden gusts as the air
cooled, and had arranged wind-screens, which fortunately were
supplfhmus A large clear space in the elouds reached the Sun’s
neighbourhood just in time, and for four out of the five minutes
of totality the sky round ‘the Sun was quite clear. For one
minute about mid-totality there was thin cloud in this region ;
this, while hiding the stars, gave well-defined images of the inner
corona and prominences, so that our photographic record of these
is scarcely less complete than if we had specially endeavoured to
secure them.




IX. A Determanation of the Deflection of Light by the Sun's Gravitationul Field,
Jrom Observations made at the Total Fcly

By Swr F. W, Dyson, F.R.S.
and Mr.

contact by observing the length of the disappearing crescent on the ground glass. When

the crescent disappeared the word ““ go” was called and a metronome was started by
Dr. Lrocapio, who called out every tenth beat during totality, and the exposure times
were recorded in terms of these beats. It beat 320 times in 310 seconds; allowance
has been made for this rate in the recorded times. The programme arranged was carried




Crossing different kinds of sources, it
becomes clear that both in roga Sundy,
Principe and in Sobral, Brazil, expeditioners
observed totality in the company of other
participants, some of whom held
prominent functions. Thus, despite their
“invisibility”, two types of local actors
participated directly in the experiments, in
Sobral as in Principe: the workers who
provided the manpower to transport
equipment, to build supports for the
instruments or protective structures of the
whole apparatus and also the members of
the local elite who participated in the
observations of totality or offered them the
materials - clay pots or ice - necessary for
the success of revelation of plates.
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Finally, these local actors were joined by
national astronomers and colonial
authorities and individuals who, in both
cases, ensured the success of the travels as
well as their stop in Lisbon and Funchal,
Madeira, where Eddington and
Cottingham stayed for 26 days, and finally
their stay and work in Sobral and in
Principe.




TO DEPICT OR NOT TO DEPICT.
WHEN VISUAL RECORDS MATTER
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Brazilian team with British and American team members




Brazilian team with family and with British and American team members




Henrique Morize and wife

Members of Brazilian team



Newspapers' coverage of the 1919 eclipse, with
many news from Brazilian newspapers
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BRAZIL'S PRESENCE.
PORTUGAL S ABSENCE
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place on the west coast of Africa. We next come to ¢ Prince’s
Island,” better known as Principe, a well-developed Portuguese
island which became celebrated a short time ago owing to the
politicians’ interest in ““ slave cocoa.” The is land is hilly. There
is a good landing, and there are considerable factories for the
cocoa plantations. At first sight it appears an agreeable place
for an eclipse expedition. It has also a system of light tuﬂ,]e}r
railways, which might be used for transporting baggage. There




IV. Tae ExpPEDITION TO PRINCIPE.

E. T

I. CorrinGram.)

vers, Prof. A. 8. Eppingron and Mr. K.

27. Principe 15 a small island belonging to Portugal, situated just north of the
equator in the Gulf of Guinea, about 120 miles from the African coast. The extreme

length and breadth are about 10 miles and 6 miles. Near the centre mounta



of these. Hspecial thanks are due to the Brazilian Government for- the hospitality

and facilities accorded to the observers in Sobral: They were made guests of the

(Government, who provided them  with transport, accommodation and labour.
Dr. Morizr, Director of the Rio Observatory, acting on behalf of the Brazilian
Government, made most complete arrangements for the HExpedition, and in this way

hehalf Principe Kxpedition, special thanks arve due to Sr. JERONYMO
(arNEIRO, Wwho most hospitably entertained the observers and provided for all their
requirements, and to Sr. ATanava, whose help and friendship were of the greatest service
to the observers in their isolated station. |
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PT/MUL/OAL/C/240, Correspondence from Eddington , Letter
Eddington to Oom, 4 May 1919
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