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Verification of General Relativity: A Reflection of Social Sentiment  

 

Although general relativity was a theory developed independently by Albert Einstein as a 

stand-alone scientific construct, it had a profound social, political, and religious context. Physicist 

John Wheeler claimed in 1960 that general relativity was “confined to an ivory tower” and that 

“no doubt many a relativist looks forward to the day when governments seek his opinion on 

important questions”.1 The general relativity as proposed by Einstein called for a revolutionary 

perspective on physics; it forced physicists to reinvent the construct of mathematics that held up 

the physical framework, which was not easy to accept for many physicists who still adhered to the 

classic Newtonian construct.2 This philosophical problem that divided scientific opinion and 

discussion based on sociopolitical origins of the scientists. The theory’s so-called neo-Newtonian 

construct brought about a new outlook, while attempts to observe its effects, such as Eddington’s 

solar eclipse observations of 1919, brought triumphs of scientific and humanitarian agendas. In 

this way, general relativity was not a theory independently and statically existing in an “ivory 

tower”, but a constantly evolving and palpating heart of the social, political, and religious sphere.  

From the very onset of general relativity, its pertinence to practical science was ardently 

questioned despite the general acceptance of its scientific accuracy. Because, as Einstein noted, 

any theory is a sort of approximation and can be proven false in different conditions, it is important 

to examine its acceptance within the scientific community.3 General relativity originated from 

Einstein’s elaboration of motion and gravitation using recently developed mathematical constructs 

of differential calculus. This theory was generally accepted from 1918 onwards due to its logical 

consistency with concrete physical principles such as the equivalence principle, and the 

experimental findings, such as the perihelion of Mercury and the bending of light during eclipses, 
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which it explained.4 However, the “intellectual investment” required by general relativity was 

deemed too high for too little profit; it deviated too much from the simplicity of Newtonian physics 

for many contemporary scientists.5  Even though general relativity found great application in the 

emerging field of cosmology, the field itself was largely disconnected from the Newtonian view. 

It remained isolated from general scientific practice; most astronomers were not aware of the 

theory, except for the physical effects it can help describe, and astronomy textbooks dedicated only 

a brief portion to its discussion. It is not surprising then that John Lighton Synge called the study 

of relativity akin to “splitting hairs on an ivory tower” at the brink of the general relativity 

renaissance in 1960.6 Physicists like Max Born who studied general relativity treated it as a “work 

of art”, alluding to its unfortunate uselessness in the grander scheme of things.7 However, was it 

truly as impertinent as it seemed in the day? Although isolated in its construct before the 1960’s, 

general relativity was not isolated at all in the sociopolitical perspective.  

As Loren Graham urges historians and scientists alike to not neglect the social aspects of 

scientific theories, one cannot ignore a social and religious bias in some of the opposition Einstein 

faced.8 Some of the opponents of Einstein’s theory were not only motivated by scientific 

disagreement or misunderstanding but also by social biases; there was an entire group of German 

physicists, dubbed as the “anti-relativistic company” by Einstein, who held anti-Semitic views and 

likely were biased against Einstein’s Jewish origins.9 The opposition, or lack thereof, might also 

reveal the views of the scientist just as much as Vladimir Fock’s Marxist beliefs influenced his 

preference for philosophical materialism even when it comes to development of theories.10 

Similarly, the school of scientists associated with German physicist Erwin Finlay-Freundlich could 

be considered more apolitical; although he was clearly not moved by racially motivated 
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antagonism, his need for experimental verification to prove the theory’s validity reflects the values 

of his academic institution.11 Freundlich’s commitment to the verification of general relativity 

through redshift as contribution also shows a historical triumph of scientific collaboration over 

political and political obstacles such as war. Despite being taken as prisoner on the occupied side 

of the Russian border at the start of the World War I in 1914, Freundlich still attempted another 

eclipse expedition in 1916.12 However, the immediate battles of World War I were not the only 

obstacles to scientific collaboration—social post-war effects were arguably even more damaging, 

such as the general antagonism toward Germany and the prevalence of jingoism in the former 

Allied Powers. How did this antagonism develop, and would the quest to experimentally confirm 

general relativity collectively as a scientific community survive the post-war social hostility?  

This type of collective scientific endeavor became a precedent for international 

collaboration in a time of hostility. Far from being an era of peace and harmony, the years 

following the end of World War I were marked by sentiments of general disillusionment and 

nationalistic militarism within the public. Even after the end of war, Germany was still viewed as 

an enemy by the former Allies.13 In this atmosphere, it is not difficult to see why Rutherford 

claimed that Einstein’s general relativity—a very theoretical but extremely ambitious and 

revolutionary framework—would strike a dissonant chord within the British community.14 

Accepting a German scientist’s even greater theory of time and space in this way would have been 

impossible for the British public—and most likely that of the world—had Arthur Eddington, 

professor at Cambridge and a prominent young member of the astronomical community, not 

organized an internationally collaborative expedition to observe the light deflection due to solar 

eclipse. In this light, Eddington’s determination to conduct the expedition to Sobra, Brazil, was 

not just a reflection of his scientific interest, but even more importantly, a reflection of his 
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commitment to pacifism and international collaboration in post-war times. These values stemmed 

largely from his Quaker origins, and gave the validation of general relativity a religious subtext.  

How can a scientific expedition have been affected by political war effects and religious 

background of a scientist? One must first examine the social and political context. As a member 

of the Religious Society of Friends (or Quakers)—or perhaps as an inborn pacifist—Eddington 

saw that the conflicts of anti-German sentiment arising in the Royal Astronomical Society were 

part of a larger context of general public antipathy. As historian Matthew Stanley notes, the crisis 

that Eddington attempted to resolve dates back to the very start of the war, when in 1914 the 

collaborative spirit of the British Advancement for the Association of Science (BAAS) meeting 

was dampened by ensuing German hostilities. Communication and camaraderie in astronomy was 

immediately impacted; telegraph connections to the Central Powers were severed, halting the 

sharing of observations and discoveries through the central connection line at Kiel, Germany.15 

Neutral territories for exchange and proper encoding of telegrams was inefficient due to the 

increasing distrust. The British public sentiment was growing increasingly anti-German, rather 

than anti-war; the “obvious features” of the British public according to some historians were an 

“intense hatred of the German Kaiser and people”.16 These German people included the German 

scientists, and the defense of the German intellectual community of their nation against claims of 

“barbarism” via “The Manifesto to the Civilized World” only deepened this antagonism.17 Einstein 

and Willem Forster’s response to this statement in their own manifesto urging to preserve world 

peace and future wars was largely unknown internationally.18 It is then not surprising that the 

proceeding of the BAAS grew more hostile by 1915; working with Germans was now considered 

a lowering of the standard of international law even by previous diplomatic scientists such as H.H. 

Turner19. The only member of the BAAS to promote cooperation despite the circumstances was 

Arthur Eddington, who opposed the motion to ban Germany from the international scientific 
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community. It is here that one can trace Eddington’s resolve to use scientific means to resolve a 

political conflict to his religious roots.  

The message Eddington brought to the scientific community with his quest to verify 

general relativity is one of the strongest examples of the triumph of humanitarianism in science. 

In his scientific campaign, he sought to “combat jingoism in science by importing techniques used 

by Quaker pacifists in British society as a whole”.20 The pursuit of truth, in his address to the 

society in the Observatory, “is a bond transcending human differences”, and that barring access to 

this pursuit is an open offence to the essence of science.21 Eddington’s Quaker beliefs manifested 

themselves in his attempt to humanize the enemy; he showed examples of German scientists who 

were opposed to their nationalist and militarist comrades, Forster’s commitment to helping 

foreigners stranded in Germany, and finally the German Academy of Science and Astronomy 

Society actions of continued collaboration with their colleagues in the Allied countries.22 Despite 

the soundness of his arguments, his plea for collaboration was not met with much enthusiasm; he 

was even advised to just remain content with the fact that as a Quaker, he had the right to state his 

opposition to the war.23 After all, how could German scientists not support their own country and 

their country’s agenda? Eddington and his fellow Quakers were accused that by being opposed to 

the war and seeking to humanize “innocent” Germans, they were supporting the hostility of the 

German war effort.24 In his fascination with general relativity and desire to experimentally confirm 

it, Eddington (and science in general) yet met more opposition from the likes of the “Oxford Note-

book”, which questioned the integrity of the claims made by German scientists, alluding to 

wartime propaganda and general “barbarity” of German people.25 The entire validity of German 

scientific findings and potential breakthroughs relevant to society were at stake as astronomy 
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societies and journals continued to exclude German scientists. How would general relativity bridge 

this seemingly infinite abyss of social, political, and even religious discord?  

 International collaboration was not the only aspect of science in crisis; general relativity 

also gained opposition as the lack of thorough experimental evidence became increasingly evident. 

Because observing gravitational redshift was extremely complicated, gravitational deflection of 

light by a massive object (via the detection of the angle of deflected light) became the principal 

possibility of confirming the theory. A convenient opportunity for measuring the deflection arose 

in May 1919 from a location in Brazil; a feat that has the religious subtext of a “Quaker adventure” 

for Eddington.26 The planning of the expedition, organized by Eddington and his friend astronomer 

Frank Dyson, was documented by Eddington in the style of his Quaker contemporaries who were 

helping out across the borders at the battlefields.27 In fact, Dyson was able to obtain exemption for 

Eddington from the British army on the basis of a humanitarian peace effort through the 

expedition.28 The results of the expedition were positive; the angle of deflection of the light from 

the stars was in accordance with the prediction from general relativity. These results convinced the 

astronomical community of the validity of Einstein’s relativity, and spurred the headline 

“Revolution in Science” along with the announcement of the Armistice.29 This announcement of 

general relativity’s triumph can be seen as a reflection of the social sentiment after the war; in the 

Times, Einstein was presented as completely unaffiliated with Germany, his workplace before the 

war.30 Despite the lingering public distaste toward the former enemy, Eddington accomplished a 

tremendous historical feat; he demonstrated that science truly transcends temporary conflicts of 

politics and social supremacy, while being able to serve a humanitarian purpose.   

 General relativity thus not only provided a flexible mathematical construct that could be 

stretched by physicists such as Fock to fit their own preferences and philosophical influences, as 
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David Kaiser notes in a recent article.31 In retrospect, this theory also became a motivator for 

pacifism and progressive social views. Although Eddington faced a lot of opposition to his Quaker-

motivated efforts to humanize the enemy, the fact that he used his religious background to devise 

a way to confirm general relativity is a symbol of the way science is never truly isolated from 

society. Just as the beauty of Fock’s mathematical reworking of Einstein’s relativity appealed to 

other scientists despite the apparent Marxist influences in his style32, the eclipse expedition was a 

success of international collaboration and proof of the transcendence of science over war. General 

relativity, in itself, became a motor for religious and humanitarian plight of an individual seeking 

to rid society of the shackles of wartime animosity.  
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