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The concept of gravitational waves arose in the early days of relativity 
theory, in the first years of the 20th century.

Einstein presented the first concrete theory of gravitational waves in 
1918. It was based on a linearized approximation of his general relativity 
theory, but it is still considered correct today for application to systems 
such as LIGO, the Laser Interferometric Gravitational-wave Observatory.

LIGO facility 
at Hanford, 
Washington



  

“Next term we are going to have your 
temporary collaborator Infeld here in 
Princeton, and I am looking forward 
to discussions with him. Together 
with a young collaborator, I arrived at 
the interesting result that gravitational 
waves do not exist, though they had 
been assumed a certainty to the first 
approximation. This shows that the 
non-linear general relativistic wave 
field equations can tell us more or, 
rather, limit us more than we had 
believed up to now.”

-Albert Einstein to Max Born, written 
in mid-1936.

Born and Infeld after the war

Second Thoughts



  

In June 1936 Einstein and his 
“young collaborator,” Nathan 
Rosen had sent a paper on 
gravitational waves to The 
Physical Review. This was their 
third joint paper submitted to that 
journal. The first two are very 
famous, the EPR paper and the 
Einstein-Rosen bridge (aka 
Wormhole) paper. 

The gravitational wave paper met 
with a different response from the 
journal than the previous two, 
which had been published 
promptly.

Title: “Do Gravitational 
Waves Exist?”
Answer: No!



  

John Torrance Tate (1889-
1950) became editor of the 
Physical Review at a young 
age in 1926 and rapidly 
turned it into the world’s 
leading journal of physics, 
during the period of the 
quantum mechanics 
revolution. He remained 
editor until his death.



  

Einstein’s 
Reply



  

Dear Sir,

           We (Mr. Rosen and I) had sent you our manuscript for 
publication and had not authorized you to show it to
specialists before it is printed. I see no reason to address the
- in any case erroneous - comments of your anonymous expert. 
On the basis of this incident I prefer to publish the paper 
elsewhere.

                                                      respectfully,

P.S. Mr. Rosen, who has left for the Soviet Union, has 
authorized me to represent him in this matter.

Einstein’s Reply



  

Peer Review

In fairness to Einstein, this was 
likely his first experience of 
anonymous peer review. It was not 
the normal practice in the German 
journals where he was used to 
publishing. 

As we now know, his two previous 
submissions with Rosen to The 
Physical Review were not refereed. 

Other European émigré physicists 
at this time made reference to the 
“rigorous criticism common for 
American journals.” In Germany it 
was considered an insult to reject a 
paper by an established physicist.



  

What Happened Next?

Einstein submitted the paper to the Journal of the Franklin Institute in 
which he had already published a paper the previous year.

In October of that year Leopold Infeld arrived to replace Rosen as 
Einstein’s new assistant (Rosen left for the Soviet Union in late July).

In his autobiography Infeld describes his first meeting with Einstein, at 
which Einstein explained to him, and to Tullio Levi-Civita, who was also 
present, his proof of the non-existence of gravity waves. The two famous 
men communicated, according to Infeld, “in a language which they 
thought to be English.”

This meeting presumably took place in October, because in his book 
Infeld describes his arrival at Princeton, finding the place deserted as a 
home football game was being played. Admittedly Infeld is not always an 
entirely reliable memoirist, as he makes a joke based on the fact that 
Notre Dame were the opponents. However Princeton have not played the 
Fighting Irish since the 1920s. 



  

A Timely Intervention

In his memoir, Infeld tells how he came to accept Einstein’s claim, and even 
came up with his own version of the proof. 

However when he 
mentioned this to his new 
friend, the Princeton 
relativist 
Howard Percy Robertson, 
Robertson did not believe 
him.

Robertson found an error in 
Infeld’s argument.

When Infeld told Einstein, Einstein said he had found an error in his argument also.



  

Einstein quickly realized, 
apparently with the help of 
Robertson, that the spacetime 
metric used in his paper with 
Rosen could be transformed from 
a geometry suitable for visualizing 
plane waves, to one suitable for 
describing cylindrical waves. 

In the new coordinate viewpoint, 
the singularities which existed in 
the spacetime, could be identified 
with the source of the cylindrical 
waves. Actually, as was shown 
later, the singularities involved 
were only apparent (being 
coordinate singularities) and the 
entire argument is incorrect from a 
modern standpoint.

Einstein and Rosen’s article as 
it actually appeared in the 
Journal of the Franklin Institute

Finding the Solution



  

early summer 1936 - Einstein and Rosen submit paper

mid-to-late July- Rosen departs for the Soviet Union

July 23 - Paper returned by Physical Review

early October - Infeld arrives at Princeton as Einstein’s new assistant

He is convinced by Einstein that gravitational waves do not exist

His new friend H. P. Robertson convinces him that the proof is wrong.

Einstein (independently) realizes the proof is mistaken

Robertson shows Einstein how to construct a solution for cylindrical 
waves out of the calculations he has made

November 13 - Einstein makes changes in proof to the paper, now with 
the Journal of the Franklin Institute in Philadelphia

late 1936/early 1937 - Rosen also realizes proof is mistaken

Timeline



  

Who Was The Referee?

The 10 page referee’s report survives. The spelling used follows the American 
fashion, and at this time there were very few American physicists capable of 
writing this review, which shows a thorough familiarity with the General Theory 
of Relativity and its literature. 

The chief three candidates would be Robert Oppenheimer, Richard Tolman, 
and H. P. Robertson.

What about Robertson himself? Interestingly he was not in Princeton for the 
first half of 1936, when Einstein and Rosen were writing the paper. He was on 
sabbatical at Caltech, his alma mater. He only returned to Princeton in August. 
Perhaps his encounter with Infeld was his first opportunity to broach the 
matter with Einstein or his assistants.



  

The First Evidence



  

The Smoking Gun

The Physical Review Logbook from the 1930s, a scan from which has 
been kindly provided by the current editor of the Review, Martin Blume.

It shows that the Einstein and Rosen paper was received on June 1, sent 
to the referee Robertson on July 6, arrived back from Robertson on July 
17 and  was returned to Einstein on July 23.

By contrast, the same logbook shows that neither of the previous two 
Einstein and Rosen submissions were refereed at all, and the EPR paper 
was sent “TO N.Y.” the day after its submission.



  

When it rains it pours

When I returned to the 
Robertson papers at Caltech, 
I found that new material had 
been added to the archive 
since my previous visit, 10 
years before.



  

Cover Page to the 
Referee’s Report

Not sent to Einstein



  

The Diligent 
Referee’s Reward

Another Tricky Assignment



  

June 1 - Paper submitted to Physical Review by Einstein and Rosen

July 6 - Paper sent to Robertson to be refereed

July 17 - Robertson submits referee’s report

mid July - Rosen departs for Soviet Union

July 23 - Paper returned to authors by Physical Review editor Tate

July 27 - Paper withdrawn by Einstein

August - Einstein returns from holiday in Lake Saranac, New York

August 15 or so - Robertson returns from sabbatical at Caltech

early October - Infeld arrives at Princeton as Einstein’s assistant

October - Robertson convinces Infeld that proof is wrong

November 13 - Einstein alters paper in proof with Franklin Journal

February 1937 - Robertson (to Tate) and Rosen (to Einstein) respond to appearance 
(January issue) of paper in Franklin Journal



  

How did Einstein twig?

Can we believe Infeld’s claim that Einstein realized his proof was wrong just 
at the same moment that Robertson convinced Infeld? 

Another recent find shows that Einstein began a draft of a follow-up paper to 
the original Einstein-Rosen paper.

He wanted to explore whether there were other instances where a solution to 
the linearized field equations did not exist as a solution to the exact Einstein 
equations. The solution in question was that for a stationary rotationally 
symmetric gravitational field.

This 11 page draft ends abruptly and it is reasonable to speculate that at 
some point he realized that his argument couldn’t be right, casting doubt on 
the truth of the earlier paper. 

Incidentally, Infeld also tells us that the day after Einstein realized his proof 
was wrong, he had to give a seminar on it at Princeton, even though he had 
not yet realized how to convert his metric into the cylindrical solution.



  

Everyone Twigs

As it happens, Rosen, in the Soviet 
Union, also realized that there was 
something wrong with the proof. 

In February 1937 he wrote to 
Einstein, having realized, from a 
newspaper report, that the paper 
had appeared in a different journal 
with a different title. 

Although he agreed that the 
argument did not hold for all 
gravitational waves, he still 
published a new paper trying to 
prove that plane gravitational 
waves did not exist. This argument 
was later shown to be invalid.

After the war both Infeld and Rosen 
continued the argument that 
gravitational waves do not exist. 

Nathan Rosen and Joe Weber



  

Would Einstein have cared?

It is certainly clear that Tate and 
Robertson saved Einstein from a very 
public controversy. 

Given that even the innocuous paper 
that was eventually published in a 
relatively obscure journal attracted 
newspaper coverage, one can only 
imagine what the press would have 
made of the retraction of an Einstein 
paper.

On the other hand, Einstein constantly 
joked at how he changed his mind 
every other year about his unified field 
theory. He would not have been greatly 
perturbed by a newspaper ruckus.

All the same, he never published in 
The Physical Review again.


