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Introduction 

In my talk I want to address some aspects of the question: “How did Einstein’s and Oppenheimer’s work and their lives shape the culture of science. In doing so I shall look at some of the communities they belonged to and at some of their interactions. Doing so will highlight not only the role played by their philosophical commitments, but also the context dependence of these commitments. And this will require me to deal with the issue of how to assess the life, the work and the legacy of exceptional individuals when the context they were instrumental in changing, has changed radically.  

There were striking differences in the character of these two off-scale individuals, in their approach to physics, in their relation to the communities they were part of, and in their presentation of self as icons. 

Both Einstein and Oppenheimer became iconic figures at a certain stage of their life. After 1919, when the results of the Eddington and Dyson expeditions measuring the bending of light in its passage near the sun became known,  Einstein was hailed in the public sphere as a genius, “the greatest scientist of the world” and “the most revolutionary innovator in physics” since Newton [Berlin 1982, p. 281] a “universe maker”. Oppenheimer in a public address on the occasion of Einstein’s 60th birthday in 1939, could state that 

[Einstein’s] name is perhaps more widely known than that of any other living scientist; to many millions of people it has come to stand for science itself, and for all we admire in the way of life and thought of the scientist.
 

Oppenheimer was the “boy-wonder” of the American physics community during the 1930s. After 1945, having overseen with Groves the making of weaponry that terminated WW II, changed the balance of power and the conception of terror on the planet, he became identified in the public mind not only with the awesome instrumental power of science and but also as someone struggling to define the responsibilities of scientists in the new world they had helped create. Rabi, in his eulogy of Oppenheimer in 1957, noted that  

His rise to public eminence and recognition was quite sudden and was not presaged by events preceding the war. At that time Oppenheimer's reputation and influence were centered around the small and close circle of physicists. As the wartime director of Los Alamos Laboratory, he was bound to receive important public attention, but there were other directors of great laboratories, and other physicists, who shared equal esteem but did not become objects of such general interest. Oppenheimer after Einstein, emerged as the great charismatic figure of the scientific world.  

After the revocation of his clearance and his “trial” in 1954, he became seen as a tragic figure – a symbol of the fallen hero to many of his fellow physicists and to liberal intellectuals,
 at times compared to Galileo [de Santillana       ] and to Dreyfus [Alsop    ].
  There likewise was a tragic element in the last twenty- five years of Einstein’s life for he stopped questioning the validity of his approach to the unification of gravitation and electromagnetism, and lost his connection to the physics community.

Einstein and Oppenheimer belonged to two different generations with the advent of quantum mechanics delineating the boundaries.
 Most theoretical physicists of Oppenheimer's generation thought that Einstein was wrongheaded in his approach to unification that attempted to fuse gravitation and electromagnetism at the classical level. Nonetheless the vision of unification, was nurtured by Einstein’s efforts. In the first part of my presentation, I shall look briefly at the 1961 MIT centennial celebration to demonstrate the potency of Einstein’s vision that there might be a fundamental theory from which all known theories could be derived and all known "elementary" particles accounted for. That convocation took place at a time when unification was certainly not part of the theoretical physics community’s agenda. The celebration also illustrates the community's dependence on its off-scale individuals to discern what the future holds in store for it.

Einstein had a high regard for Oppenheimer and had only respectful things to say about him. If he knew of some of Oppenheimer’s less admirable qualities and of some of his deplorable deeds he nonetheless would have said in a Spinozian spirit “I cannot hate him because he must do what he does.” Or with Schopenhauer “ A man can do what he wills, but not will what he wills.”  Oppenheimer, though deeply admiring of Einstein, was at times publicly highly critical of him.  I shall give an account of Oppenheimer’s recorded statements regarding Einstein. I shall then address the question: “Why the antagonism on Oppenheimer’s part?”  and attempt to give some answers by looking at Oppenheimer’s  and  Einstein’s relation to  their roots. 

1. UNIFICATION. THE MIT CENTENNIAL CELEBRATION 


The state of affairs in "elementary particle" physics after World War II was summarized by John Archibald Wheeler [1911-    ] in an important address delivered at a joint meeting of the National Academy of Sciences and the American Philosophical Society in the fall of 1945. Wheeler there observed that the experimental and theoretical researches of the 1930s had made it possible to identify four fundamental interactions: 1) gravitation, 2) electromagnetism, 3) the (strong) nuclear  forces, and  4) the weak‑decay interactions. The belief that these were four independent realms governed by distinct forces was prevalent until the mid 1960s. 

Except for a brief period after the advent of general relativity stretching from the 1915 till roughly 1926-7, the physicists addressing  "fundamental" issues were primarily concerned with the elucidation and representation of these separate realms until the mid 1960s. After the advent of quantum mechanics, Einstein was one of the few physicists who attempted to give a unified description of the forces of nature – in his case a unified description of gravitation and electromagnetism, and this at the classical level.
 

The modern program of unification traces its origins to Newton and his realization of the universality of gravitation, and thence to Maxwell with his unification electricity and magnetism and of optics, ie. light, with electromagnetism. With Kirchoff and others, it became clear that the laws of physics discovered on earth are also valid in distant stars. With Einstein the vision became all-encompassing. Einstein advocated unification coupled to a radical form of theory reductionism. In 1918 he stated

The supreme test of the physicist is to arrive at those universal elementary laws from which the cosmos can be built up by pure deduction.                                

And in his 1949 "Autobiographical Notes" he was even more explicit:        

I would like to state a principle, which cannot be based upon anything more than a faith in the simplicity, i.e., intelligibility, of nature; that is to say, nature is so constituted that it is possible logically to lay down such strongly determined laws that within these laws only rationally, completely determined constants occur (not constants, therefore, whose numerical values could be changed without destroying the theory)."  

Reduction and unification have been two tenets that have

dominated fundamental theoretical physics since the late 1960s, after the formulation of electroweak theory by Sheldon Glashow, Steven Weinberg and Abdus Salam. But as will be apparent from the 1961 MIT Centennial lectures, the hope of unification always loomed in the background. 

1b. The MIT Centennial Celebration. 

In April 1961, the Massachusetts Institute of Technology celebrated its hundredth anniversary with a week long conference on scientific and engineering education.  The morning session of the last day of the gathering was devoted to a panel discussion on “The Future of the Physical Sciences."
 Francis Low, a professor at the Institute, chaired the session, and the speakers -- in the order of their presentations -- were John Cockcroft, Rudolf Peierls, Ning Chen Yang and Richard Feynman.  Peierls, who at the time was professor of mathematical physics at Birmingham University, suggested that “if we think about the foundations, i.e., the front line of physics, …..we shall be looking for connections which will unify the very broad range of basic concepts and facts which we now have to use to describe what we know in physics."  Although Peierls felt that there had to be “some new kind of connection which interprets the many fields and couplings [of the then known elementary particles] as different aspects of some common principle", he thought that “we should not expect, as we expected at one time [during the 1930s], that the unification will come with one go. ... There will be many stages of partial clarification before everything fits together, and, of course, ...the last stage may never be reached." 

Yang, who had recently won the Nobel Prize with Tsung Dao Lee for their work that had led to the demonstration that parity is not conserved in the weak interactions of the elementary particles and was then a professor at the Institute of Advanced Study in Princeton, began his presentation by asking what made physics so unique an intellectual endeavor.  The answer, he believed, lay in the fact that it offered “the possibility of formulation of concepts out of which, in the words of Einstein, “a comprehensive workable system of theoretical physics can be constructed. Such a system embodies elementary laws from which the cosmos can be built by pure deduction." (Yang 1983, p.319).
 He noted that the three great conceptual revolutions of the twentieth century -- special relativity, general relativity, and quantum mechanics -- which unified much of physics gave hope for the possibility of further unification, and in particular the hope for “integration of the weak, the electromagnetic and the strong interactions".  But he also interjected a discordant note and warned his audience that although he believed that “new levels of penetration" would be achieved, the task of unraveling and understanding the new levels would become harder. Even though it is very natural in the day-to-day work of a physicist “to implicitly believe that the power of the human intellect is limitless and the depth of natural phenomena finite” , for this faith gives courage, nonetheless Yang  asserted that “the belief that the depth of natural phenomenon is finite is inconsistent, and the faith that the power of the human intellect is limitless is false." 

It was Feynman who made the most provocative statements.  Although he concurred with “almost everything" that Peierls and Yang had said regarding the near term prospects, he did not agree with “Professor Yang’s idea that the thing is getting too difficult for us. I still have courage... I think it looked difficult at any stage."  But he shared some of Yang’s pessimism about the long term, and it was the long term that he wanted to address, and in particular, the long term prospects of discovering the fundamental laws in physics, what Peierls had called “the front line of physics."  What, Feynman asked, would likely happen to fundamental physics if, “though it may seem ridiculous, “we suppose a society somewhat like our own continuing for a thousand years. One possibility, Feynman conjectured, is that “a final solution" would be found.  In contrast to Yang, who believed that “it was self evident that [this] is impossible" Feynman thought this was potentially possible. What Feynman meant by a final solution is that every new experiment would only result in checking the fundamental laws.  Under these conditions he thought that it would get “more and more boring as we find that time after time ... nothing new is discovered that disagrees with the fundamental principles."  And he surmised that attention would then go to the exploration of the novelty that could be created from the known levels and ontologies. But what if on the other hand, as Yang wished, there are an infinite number of layers?  Feynman concluded that under those circumstances the enterprise “will slow up, [and] the questions will become more difficult. “Far fewer experimental results would become available, new discoveries would be made ever more slowly, the problems would become harder and harder and “more and more people [would] find it a relatively uninteresting subject, and so it [would] be left in an incomplete state with a few working [on understanding some lower level]."  But Feynman alluded to another possibility: Physics may expand “into the studies of astronomical history and cosmology". Feynman stated the situation in physics at that time 

     There is no historical question being studied in physics at the present time [i.e. in 1961] We do not have a question, “Here are the laws of physics, how did they get that way?" We do not imagine, at the moment, that the laws of physics are somehow changing with time, that they are different in the past than they are at present. Of course, they may be, and the moment we find they are, the historical question of physics will be wrapped up with the rest of the history of the universe, and then the physicist will be talking about the same problems of astronomers, geologists, and biologists.

He closed his presentation with the caveat that “in these modern times of high speed change, what I had suggested would happen in a thousand years will probably occur in a hundred."  

Feynman was prescient. Physics did become more concerned with historical questions and has become “enwrapped in the cosmological problem."  

Both Einstein and Oppenheimer had been enwrapped with historical questions in physics. In the late 1930s Oppenheimer had concerned himself -- if not with the cosmological problem, though deeply interested in it -- with a historical question, namely what happens to heavy stars when they exhaust their nuclear fuel?  And with his students, George Volkoff and Hartland Snyder had discovered that general relativity predicted the existence of strange dense objects: what Wheeler later called “black holes”.  But the importance of their work was not recognized at the time, neither by them nor by the astrophysical community at large, because it could not be observationally corroborated, and because with the outbreak of World War II other problems became the primary concern of physicists. It is now known that black holes exist ranging in size from a few solar masses to a few billion and play an important role in the economy of the universe.  Einstein, for his part, was hostile to the idea of black holes as he did not believe that any solution of the general relativistic field equations that contained a singularity was physically acceptable.
 Nor did he ever contemplate the physical possibility of black holes. According to Freeman Dyson, Oppenheimer too in later life was uninterested in black holes — - although Dyson thought that, in retrospect, they were his most important contribution to science. 
3.THE EINSTEIN-OPPENHEIMER INTERACTION 

Oppenheimer had first met Einstein in January 1932 when Einstein visited Cal Tech in his around the world trip of 1931/32. [Fölsing  p.     ].
  In January 1935, Oppenheimer went East to attend a meeting of the American Physical Society. While in New York he took the opportunity to go to Princeton to visit the Institute to which he had been invited to spend a year as a visiting member. He conveyed his reaction to Fine Hall, -- the building where both the mathematics department of Princeton University and until 1938, the Institute for Advanced Study were located, -- in a letter to his brother Frank:


Princeton is a madhouse: its solipsistic luminaries shining in separate & helpless desolation. Einstein is completely cuckoo.. ..I could be of absolutely no use at such a place, but it took a lot of conversation & arm waving to get Weyl to take a no. [Smith and Weiner 1980, p. 190]. 

Undoubtedly Oppenheimer’s strong reaction was due to the contrast between his and Einstein’s working style, their sharply differing attitudes to quantum mechanics and their conflicting views of what constituted the important contemporary problems in physics.  

Einstein’s working style is well known. In his scientific activities as well as in his personal life, he was very much an individualist. That is not to say that Einstein’s interactions with Mileva, his wife, with the members of the Academie Olympia – Conrad Habitch and Maurice Solovine – with Michele Besso and Marcel Grossman were not crucial in his  reformulation of the relation between mechanics and statistical mechanics, at arriving at the photon concept and at formulating the theories of special and general relativity. By individualist I mean that he believed that great advances in the arts and the sciences were the result of creative acts of individuals – not of collectives. This translated itself in his assuming a very passive role as director of the Kaiser Wilhelm Institute for Physics in the early 1920s.
 He did value the stimulating weekly colloquia and his interactions with individual members of the Academy – Planck, Nernst, Haber – but he did not build at the Institute a  community around himself that would engage in continuous, critical discussions of the important problems facing physics. After he came to Princeton in 1934 his researches, which were primarily concerned with his unified field theories, were carried out with his assistant and he rarely attended the University colloquia and the Institute’s seminars. 

By contrast, Oppenheimer in the 1930s created at Berkeley the most important school of theoretical physics in the United States. As Bethe noted in his eulogy, “[Oppenheimer] always knew what were the important problems, as shown by his choice of subjects.  He truly lived with these problems, struggling for a solution, and he communicated his problems to his group.” And the members of the group, consisting of a half dozen or so graduate students and a half dozen of postdoctoral fellows, helped one another to find solutions by meeting together daily, with Oppenheimer presiding. This form of cooperative investigation that made use of the collective knowledge of the group became the characteristic mode of distributed inquiry in research groups -- but only much later.  Already in the late 1920s Oppenheimer had recognized the transformation that had taken place in theoretical physics, and in physics more generally: physics had not only become a communal enterprise it had also become a cooperative one.  

The difference in Einstein’s and his own working style was made explicit in Oppenheimer’s radio address on the occasion of Einstein’s 60th birthday in 1939. He began with laudatory remarks:

Few men have contributed so much to our understanding of the Physical World, to our ability to predict and follow and control its behavior. 

and went on to declare

But if few scientific workers would quarrel with the fact that Einstein is in many ways a perfect symbol of their work, there are many who would feel that there is something a little false and fabulous in the way that he is thought of...[T]here is ..a general impression, supported in part by his eminence, that his work has been qualitatively different from that of his fellow workers; that it is abstruse, and remote, and useless. This seems to me a very strange ground for admiration. And of course it is not true; and the truth is much better than the false. 

All discoveries in science grow from the work, patient and brilliant, of many workers. They would not be possible without this collaboration; they would not be possible without the constant technological developments that are necessary to new experiments and new scientific experience.  One may even doubt whether in the end they can be possible except in a world which encourages scientific work, and treasures the knowledge and power which are its fruits.
Note that Oppenheimer made a point of stressing that Einstein’s work has not been qualitatively different from that of his fellow workers. In a lecture in 1965 on Einstein Oppenheimer elaborated on this point. He there pointed to the traditions that had been the source of his inspiration. Indeed as recent scholarship has indicated, Einstein’s work  grew out of the earlier work of outstanding members of the community – Maxwell, Boltzmann, Hertz, Lorentz, -- whose contributions had been incorporated into review articles and textbooks from which the subject was learned. It was nurtured by what Einstein had learned reading the articles of his contemporaries: Wein, Planck, Poincaré,.. . And Einstein’s remarkable papers of 1905 and 1915 also reflected his amalgamation of the critical historical and philosophical writings of Helmholtz, Boltzmann, Mach, as well as his studies of Spinoza, Hume, Kant, Schopenhauser and other classical philosophers. 
Note also that Oppenheimer in his address related the possibility of scientific knowledge to material practices. Being closely connected with Lawrence's Radiation Laboratory and with the Kellogg Lab at Cal Tech this was clear to him; and of course, also, that material practices were institutionally embodied. His views on the growth of knowledge reflected the political views he held at the time. 

Einstein became aware of this aspect of the cultural difference between the Germany he had been connected with and the United States. In 1945 he put it more generally than Oppenheimer had:

I deeply admire the results of the research work of the scientific institutions of the United States. It is wrong to seek to attribute the growing superiority of American scientific research to the sole factor of the greater financial means at the disposal of American university laboratories. In the course of the years that I have had the privilege of living in this country I have come to realize that other factors play a role: the devotion of the investigators, their patience, their spirit of comradeship and their instinct for cooperation. In America the ‘we’ receives more emphasis than the ‘I’. This accounts for the greater ease with which American create organizations that function without friction and with a perfect division of labor – whether it be in the university laboratory, in the factory of in the domain of philanthropy. 

In the United States the individual has more social mobility
 than in Europe. It is because of this that the extreme inequality in the distribution of wealth does not lead to as serious consequences as in Europe. The sense of social responsibility on the part of the rich is much more developed here. Thus the moneyed in the United States find it completely natural to give away a great part of their wealth and their work to the community, and powerful public opinion demands it of them. Thus in the United States the most important cultural projects – such as the foundation and the maintenance OF universities and research laboratories – can be entrusted to private initiative, whereas in Europe it has always been the state that took care of such matters.
 

In the fall of 1947 Oppenheimer became the director of the Institute of Advanced Study and a professor of physics there. He and Einstein thus became colleagues. Their interactions became colored by two separate considerations: one intellectual, the other political. Oppenheimer did not believe that either general relativity – because of lack of observational data -- or quantized versions of GR  – because of conceptual and technical difficulties – were areas to  work in. He went so far as to discourage, if not forbid people from working in these areas while at the Institute. And if in the immediate aftermath of World War II Oppenheimer and Einstein shared similar views regarding world government and hopes regarding the elimination of nuclear weapons, Oppenheimer’s interactions with Einstein gradually became somewhat more reserved; this the result of  Oppenheimer’s ever greater involvement as an adviser to the government and by Einstein’s much more radical and critical stance regarding political developments in the US. Their relationship also became affected by the difficulties Oppenheimer was having with the House Un-American Committee and potentially even grater ones with Senator McCarthy's Senate committee. Oppenheimer felt under great pressure not only to dissociate himself from persons who might be considered fellow travelers, but also to insulate the Institute from charges that it was harboring such individuals.  Oppenheimer distanced himself from Einstein, who had made his political stand widely known and his commitment to the protection of civil liberties unflinching.  Einstein had made headlines in the NY Times for his defense of people who had been subpoenaed to appear before Senator McCarthy's and Senator Jenner’s committee and for his advocacy of civil disobedience in these matters had been found questionable by a NY Times editorial. 

If in his 1939 radio address and in his public eulogies after Einstein’s death Oppenheimer’s criticism of Einstein was subdued and respectful it became explicit in the talk he gave in 1965 to commemorate the tenth anniversary of Einstein’s death. Already ill with the throat cancer that was to kill him a year and a half later, he accepted an invitation from UNESCO to speak in Paris. He went there just for a day to deliver the lecture. He justified giving it by noting that he had known Einstein for over 30 years and that after he became the director of the Institute they “were close colleagues and something of friends.” 

In his opening remarks
 he indicated that he thought “it might be useful, because I am sure it is not too soon, and for our generation it is a little too late, to start to dispel the clouds of myth [that surround Einstein’s genius] and to see the great mountain peak that these clouds hide. As always, the myth has its charm; but the truth is far more beautiful.”  

What was true of the myth, Oppenheimer was quick to call attention to, was Einstein’s extraordinary originality. “Einstein was a physicist, a natural philosopher, the greatest truly of our time.” Although others would surely have come to formulate the meaning of the Lorentz invariance of Maxwell’s equations in the way Einstein had done and would have understood the necessity of this viewpoint also for mechanics, but, “this simple, brilliant understanding of the physics could well have been slow in coming, and blurred had he [Einstein] not done it for us.” 

Oppenheimer continued: 

The general theory of relativity, which even today, may very well prove wrong, no one but he would have done for a long time.
 It is in fact only in the last decade, the last ten years, that one has seen how a pedestrian and hard-working physicist, or many of them, might reach that theory and understand this singular union of geometry and gravitation, and we can do that today only because some of the ‘a priori’ open possibilities are limited by the confirmation of Einstein’s discovery that light would be deflected by gravity.”  

Oppenheimer then pointed to another facet of Einstein’s works: the deep elements of tradition that were embedded in them. He enumerated three such elements, not necessarily the only ones. One was the statistical tradition going back to Maxwell and Boltzmann, and it was this statistical tradition that had led Einstein to the laws governing the emission and absorption of light by atomic systems. [Forman 19   ]. The second was Einstein’s “total love of the idea of a field and the following of physical phenomena in minute and infinitely sub dividable detail in space and time.. …. It was this which made him see
 that there had to be a field theory of gravitation, long before the clues to that theory were securely in his hand.”

The third element was a philosophic one, which Oppenheimer characterized as a “form of the principle of sufficient reason”. He pointed to Einstein asking for care when stating what we mean, asking for exactitude about what we can measure, and for clarity about what elements in physics are conventions?  For it was Einstein who recognized and insisted that conventional elements could have no part in the real predictions of physics. 

But, Oppenheimer went on, in the last twenty five years of his life, the years he spent at Princeton, in a certain sense his tradition failed him. “And this though a source of sorrow, should not be concealed.  He had a right to that failure.”  Einstein spent those years first in trying to prove that the quantum theory had inconsistencies in it – and Oppenheimer remarked that “no one could have been more ingenious in thinking up devilish examples”
  but the inconsistencies were not there – and eventually Einstein could only say that he didn’t like the theory, that he didn’t like the abandonment of continuity and of causality. “ [T]o see them lost, even though he had put the dagger in the hand of the assassin by his own work, was very hard on him.”  He also struggled with an ambitious program to amalgamate the understanding of electromagnetism and gravitation in such a way as to explain “what he regarded as the semblance – the illusion –
 of discreteness of particles in nature….” But, Oppenheimer declared, 

“I think that it was clear then, and believe it to be obviously clear today, that the things that this theory worked with were too meager, left out too much that was known to physicists but had not been known in Einstein’s student days. Thus it look like a hopelessly limited and historically rather accidentally conditioned approach. [Oppenheimer 1966, p.5]

Oppenheimer went on to make statements that the New York Times reported the next day in an article whose headline was “Oppenheimer View of Einstein Warm But Not Uncritical.” Although it began indicating  that an admiring but not uncritical portrait of Albert Einstein had been drawn by Oppenheimer for an audience of about 1,000, the rest of the article highlighted Oppenheimer’s most critical statements: that “Einstein’s early work was paralyzingly beautiful but full of errors” and that their correction had delayed the publication of Einstein’s collected work by ten years; “A man whose errors take ten years to correct is quite a man”; that Einstein founded no school and that he did not have many students; that he did not play a vital role in the development of the atomic bomb; and that his letter to president Roosevelt in which he sought to make him aware of the possibility of a fission bomb “ was not important.” 

In the rest of his lecture, the tone changed. Oppenheimer extolled Einstein for his goodwill and humanity, for his ever present concern for not doing harm and described Einstein’s attitude toward human problems by the Sanscrit word “Ahinsa”, not to hurt, harmlessness. He commended him for his consequential stand against violence and cruelty wherever he saw it “and after the war he spoke with deep emotion and I believe with great weight about the supreme violence of .. . atomic weapons” and the need to “now make a world government”. 

Oppenheimer's concluding sentence was

In his last years, as I knew him, Einstein was a 20th century Ecclesiastes saying with unrelenting and indomitable cheerfulness ”Vanity of Vanities, all is Vanity”

The statement demonstrated on the one hand, Oppenheimer’s empathy. Einstein early on had come to appreciate “the nothingness of the hopes and strivings which chase most men restlessly through life.”
 And on the other hand, it reflected the fact that both of them had accomplished tasks at the limit of human capabilities and had received a commensurate degree of fame. And both had to confront their inability to match these heights thereafter, yet kept on seeking  what turned out to be futile ways to do so. As Einstein had once told Oppenheimer "You know, when it's once has been given to a man to do something sensible, afterwards life is a little strange." 

Incidentally, Oppenheimer’s UNESCO talk had immediate repercussions. Upon reading the article in the Times Pais wrote him saying euphemistically that it made him “slightly uncomfortable.”
 And in the note Oppenheimer attached to the copy of the full text of his speech he sent to various friends, he indicated that a number of his colleagues "suggested that I had been out of my mind" after reading the Times' coverage of his address.
 Word that Helen Dukas was deeply upset by what she had read of Oppenheimer’s talk in the Times must have reached him. He thereafter wrote her saying that “When I saw the story in the New York Times last month I shuttered for you”. With his note he enclosed his edited version of the talk – which was later published in the NY Review of Books -- and added disingenuously  “I hope that this [the edited version], which is what I did say, will seem closer to the truth, and more welcome.”
 

The views that Oppenheimer had expressed in Paris were widely disseminated in Europe. The Gazette de Lausanne gave the story extensive coverage.  The Nouvel Observateur translated Oppenheimer’s speech verbatim and printed it in the 22 December issue. Gerard Bonnot a reporter for L’Express interviewed Oppenheimer right after his lecture – while Oppenheimer was sipping some whisky -- and L’Express devoted a page of its 20-26 December issue to their exchange. The views Oppenheimer expressed in fluent French during the interview were even sharper than in the lecture:

During all the end of his life, Einstein did no good [ Einstein  n’a rien fait de bon]. He worked all alone with an assistant who was there to correct his calculations… He turned his back on experiments, he even tried to rid himself of the facts that he himself had contributed to establish…  He wanted to realize the unity of knowledge. At all cost. In our days, this is impossible.

But interestingly, Oppenheimer stated that “ he was convinced that still today, as in Einstein’s time, a solitary researcher can effect a startling [foudroyante] discovery. He will only need more strength of character [force d’âme]”. Bonnot concluded his interview by asking Oppenheimer whether he had any regrets? Any nostalgia? A smiling Oppenheimer, disarmed somewhat by the whiskey he had consumed, answered “Of course, I would have liked to be the young Einstein. This goes without saying.”

4. ROOTS AND TRADITION 

The art of renunciation is an act of courage –it requires the sacrifice of things universally desired (not without hesitation and regret) for matters that are great and incomprehensible. 

Zb.  Herbert   Spinoza’s Bed, p.145. 

Simone Weil perceptively noted that

To be rooted is perhaps the most important and least recognized need for the human soul. It is one of the hardest to define. A human being has roots by virtue of his real, active and natural participation in the life of a community which preserves in living shape certain particular treasures of the past and certain particular expectations for the future. This participation is a natural one, in the sense that it is automatically brought about by place, condition of birth, profession and social surroundings. Every human being needs to have multiple roots. It is necessary for him to draw wellnigh the whole of his moral, intellectual and spiritual life by way of the environment of which he forms a natural part. (Weil 1952, p. 41)

In contrast to Einstein, for whom roots without the communal aspects became sufficient, the rootless Oppenheimer was always in need of a community. 

Both Einstein and Oppenheimer were born into emancipated, non-observant Jewish families. The nature of Einstein’s ties to Judaism and to the Jewish culture has been told in the past [ Stachel    ,  Jammer    ,       ] and I need not detail them here.  However, I want to point to the interaction of the young Albert with Gustav Maier which I believe was deeply influential and which points to a commonality with the experiences of Oppenheimer. Gustav Maier was a friend of the Einstein family in Ulm and an avuncular figure to the young Albert. He was the manager of the Ulm branch of the Deutsche Reichbank until 1881, at which time he moved to Frankfurt am Main to become the manager of Reichbank branch there. Before leaving Ulm he published a little pamphlet entitled “Mehr Licht! Ein Wort zur “Judenfrage” an unsere christlische Mitbürger” in which he defended both reform Judaism and socialism against the charges of hostility to Christianity.  In 1886 he was one of the founders of the Frankfurt Peace Union. In 1891 he withdrew from the business world, moved to Switzerland –- and devoted himself to writing on social and economic issues. By virtue of common political leanings and cultural interests he and Jost Winteler met and became good friends. Both of them helped found the Swiss Ethical Culture Society in 1896 and Maier became the editor of its publication until 1919. It was he who helped the young Albert, whom he considered a Wunderkind, obtain the permission to take the ETH entrance examination required of applicants without a secondary-school certificate.
 It was also he who arranged Albert’s stay with the Winteler family in Aarhau for him to complete his high school education. Albert often visited Maier while he was a student at the ETH from 1896 till 1900. In 1898 Maier published a very  influential book entitled Soziale Bewegungen und Theorien bis zu modernen Arbeiterbewegung that went through nine editions. In nine chapters and a little less than 150 pages it gave a succinct account of the history of communism, socialism and anarchism. And in an epilogue Maier stressed the need for social justice and for educational opportunities for the working classes in the new industrial and urbanized world.  

It was probably Maier and Winteler who planted the seeds of socialism into Einstein – and  Einstein repeatedly made his own commitment to socialism well known.
 Nor were his ties to Maier and Winteler, and theirs to the Ethical Culture Society forgotten as evidenced by the fact that Einstein accepted writing a message to be read at the celebration of the 75th anniversary of the founding of the Ethical Cultural Society in January 1951.
 

As is well known, Oppenheimer was educated at the Ethical Cultural School in NY. The Ethical Culture Society was a parallel development to the Social Gospel movement of American Protestantism. It too embodied a response to the dismal conditions of the lower classes brought about by the industrialization and urbanization of the last third of the 19th century. However, in the United States the Ethical Culture Society, its support coming from emancipated middle and upper classes Jews, never formed ties with socialism. 

The Ethical Culture Society was to provide an outlet for the tensions created by the inability of certain well-to-do, emancipated Jews to identify as American Jews. It clearly did not do so for the young Robert.
 After Oppenheimer left the Ethical Culture School and went to Harvard (1922–25), he began seeking a more satisfying approach to religious thought in the Hindu classics, albeit in English translation. Later he called the Baghavat-Gita “the most beautiful philosophical song existing in any known tongue.” In 1963, the Christian Century magazine asked him to list the ten books that “did most to shape your vocational attitude and your philosophy of life.” Along with Shakespeare’s Hamlet and Eliot’s Waste Land, Oppenheimer listed the Gita.
 It is not clear to what extent Sanskrit, the Gita and other Hindu texts were also a mechanism to distance himself from his Jewish roots. 
And in contrast to Einstein’s relationship to Spinoza, whose Ethics Einstein delighted in, I do not believe that Oppenheimer found a similar anchor in the Gita and the actions of Arjuna. 

Jonathan Israel in his masterly Radical Enlightenment stresses “the unity, cohesion, and compelling power “ of Spinoza’s system, a feature that Einstein surely resonated with. Some have suggested that Einstein’s  radical reductionism has its origin in Spinoza’s view that “there can be but one substance and therefore but one set of rules governing the whole of reality which surround us and of which we are part”
, and similarly, that his commitment to strict determinism derives from Spinoza’s Proposition XXIX of part I of the Ethics, that “in nature there is nothing contingent, but all things have been determined from the necessity of the divine nature to exist and produce an effect in a certain way”, and moreover, that “things could have been produced by God in no other way, and in no other order, than they have been proposed.” [I, Prop. XXXIII].

The parallel between Einstein’s comportment and his way of life, particularly after 1930, with that of Spinoza has often been commented upon in the past.
 To this should be added that both developed impressive political perspicacity.
 While giving up his religious affiliation with Judaism, Einstein, like Spinoza, nurtured his Jewish roots and identified as a member of the cultural Jewish tradition. Oppenheimer too gave up his religious affiliation with Judaism, qua religion, but in addition uprooted himself from the Jewish cultural tradition. I believe he hoped to find with the Gita if not the possibility of planting new roots at least some comfort in committing himself to some aspects of the Hindu tradition.
 


[image: image1.wmf] 

The need to distance himself from being identified as Jewish, intensified Oppenheimer’s nationalism. Identifying himself as an American was the one continuous, constant aspect of Oppenheimer’s changing identities.  The contrast with Einstein's rejection of nationalism is clear-cut. 

I believe that Einstein’s willingness to identify himself as a Jew, to be active in the support of Zionism, to readily and openly discuss his religious beliefs annoyed, if not exasperated, Oppenheimer. Similarly, their sharply differing views of nationalism and socialism during the early phase of the Cold War when Oppenheimer believed  the United States stood for the defense of cultural freedom [Thorpe] and saw  socialism as having led to totalitarianism in its Stalinist and Hitlerian manifestation -- , created a chasm between them. 

The above has indicated some of the factors that might have motivated Oppenheimer in making his critical public statements regarding Einstein, particularly those made at the UNESCO conference. But I believe there is an additional reason for the sharpness of some of his remarks. Einstein, was not only a great physicist, he was also a extremely influential philosopher of science. Oppenheimer had aspired to make a mark as a philosopher – but failed – and his philosophical stance was deeply at variance with Einstein’s. In this he could be characterized as more Bohrian than Niels Bohr, himself. 

In 1957 Oppenheimer had been invited to deliver the William James Lectures at Harvard and he invested a great deal of time in their preparation. What he hoped to accomplish in them can best be understood as trying to make sense of, and come to terms with, the constantly accelerated, seemingly exponential, growth of knowledge; and finding meaning in this new world. The lectures were Oppenheimer’s attempt to attain “as unified, consistent and complete an outlook”
 as was possible given what he had learned from recent archeological and historical studies; from some of the social sciences and economics; from the psychology of perception and learning; from advances in logic, i.e. from Gödel’s incompleteness theorem; and from physics when it had reconciled, on the basis of Bohr’s complementarity principle, the seeming contradictory aspects of the description of the atomic world.

In particular, Oppenheimer wanted to make clear our cognitive predicament:

the fact that there is a great deal to know; that it is not well ordered ; that it does not follow from a few comprehensible principles; that it is offered to us in diverse tongues; that it is shared by rather small groups of very specialized people; that it is growing apace; and that we do not know very much of it. 

He did believe that there was an order, a unity to the world, but it is not a “closed, or global, or architectonic unity, but rather, [as William James had put it] that of a network, a reticular unity.”
 And he made explicit his high regard for William James 

[I] admire James because he fought against limitation and preconception; against the applicability of ideas from which specifics could be deduced; against certitude, against doctrine, against system… 
The fundamental point that Oppenheimer wanted to make, that revealed what he desired his lectures to accomplish, was something he had learned through his interactions with Jerome Bruner, Ruth Tolman and the other psychologists he had conferred with at the Institute, and more recently by reading the manuscript of Bruner, Goodnow and Austin’s A Study of Thinking.
 
 No man ever notices more than a minute fraction of those things which are for him to notice; and that is the price for him noticing anything at all…

It means that the potential that may be known is very greater than what is really known. It means that the potential always transcends the real…

The things that are cut out are possibilities that are lost in order that one may perceive at all.  

Thus 

In order to know at all, man must act and choose; in doing that he looses the opportunity of other knowledge

This, Oppenheimer believed to be a generalized formulation of the notion of complementarity that Bohr had introduced. It was to be the principle that would help unravel the cognitive chaos, and characterize and help understand the order and unity of the new open world that Oppenheimer was talking about. This point came at the end of his first lecture that had lasted for over two hours – and was undoubtedly lost to the majority of the audience, which had been held spellbound by Oppenheimer’s lyrical delivery. And those who understood the point probably thought that it was too inconsequential and superficial an instrument to resolve the difficult problems of the modern, open world. 

His closing words in his seventh and last lecture were normative and hortatory:

We have, I think, a dual duty: a duty of faithfulness and firmness and steadfastness in the things which by accident in our own time, in our own place , are our knowledge , our skill, our arts; [and] we have a duty of great openness to others.. .., learning to welcome the strange and being glad to learn something that is new, and that we have not suspected, and that does not fit, that is different and in some sense alien. And both duties are part of any love of order and of truth that can exist today. Both are helped when we not only love other truth but each other who purvey it. 

Surely, he must have felt that Einstein during the last 25 years of his life had shirked the second duty. 

Oppenheimer’s James lectures presented a viewpoint that was at variance with the views of his colleagues in physics,
 one   held or defended by but very few philosophers. The pragmatism of Dewey and James, and the neo-pragmatism that Oppenheimer was trying to elaborate --  was considered soft and not rigorous, -- it was also more concerned with issues having biological foundations --  and largely ignored. Furthermore, the Cold War was not conducive to endorsing uncertainty and fallibility.

Oppenheimer was more successful in later talks to make clear his views than in his William James lectures. In them he made much more explicit, using simpler language, how history, contextual factors, culture-specific values and motives play a role in making sense of one’s world and one’s moral horizon. He there became much more forceful in expressing his distrust of order which is hierarchical in the sense that “it says that some things are more important than others – that some things are so important that you can derive everything else from them.”(Oppenheimer 1959, 39). And he would compellingly avow that as far as science was concerned

No part of science follows, really from any other in any usable form. I suppose nothing in chemistry or in biology is in any kind of contradiction with the laws of physics, but they are not branches of physics. One is dealing with a wholly different order of nature. 

Oppenheimer's pragmatic stance was at odds with Einstein’s search for a unitary theory. The drive towards "unity" was a constant in all that Einstein did. It is as if had adopted the Heraclitan saying “What is wise is one” as a guiding principle.  Thus compare the statement he wrote to a friend in 1900

To recognize the unity of a complex of appearances which .. .. seem to be separate things” [quoted in Holton 1998, Introduction,  p. xxxi.]

, an indication of what would become one of his chief preoccupations in science for the rest of his life, with the letter he wrote in 1950 to a grieving father who had lost a beloved son to illness:

A human being is a part of the whole, called by us "Universe", a part limited in time and space. He experiences himself, his thoughts and feelings as something separated from the rest -- a kind of optical delusion of his consciousness. The striving to free oneself from this delusion is the one issue of true religion.  Not to nourish the delusion but to try to overcome it is the way to reach the attainable measure of peace of mind. 

                              With my best wishes,

                                sincerely yours,

EPILOGUE
It was at Los Alamos, building weapons of mass destruction,  that Oppenheimer experienced to the fullest a sense of community and of communal living. As the director of the Institute for Advanced Study Oppenheimer expended enormous energies and efforts to try to make it an intellectual community. In his 1954 report to the Board of Trustees Oppenheimer had commented, perhaps too optimistically and not very objectively, that the members of the Institute formed a community because

“many members have … a ranging and wide understanding and interest, and some substantial knowledge outside their own field of specialization. They are a community because close friendships contribute to mutual understanding and common interest. The fact that most of the members of the Institute live in the same apartments, eat in the same restaurant, share the same common room and the same library helps to bring them together.”

But as time passed George Kennan observed that Oppenheimer was often discouraged, and in the end deeply disillusioned by the fact that 

the members of the faculty of the Institute were often not able to bring to each other, as a concomitant of the respect they entertained for each other’s scholarly attainments, the sort of affection, and almost reverence, which he himself thought these qualities ought naturally to command. His fondest dream had been [Kennan thought] one of a certain rich and harmonious fellowship of the mind. He had hoped to create this at the Institute for Advanced Study; and it did come into being, to a certain extent, within the individual disciplines. But very little could be created from discipline to discipline; and the fact that this was so – the fact that mathematicians and historians continued to seek their own tables in the cafeteria, and that he himself remained so largely alone in his ability to bridge in a single inner world those wholly disparate workings of the human intellect – this was for him [Kennan was sure] a source of profound bewilderment and disappointment. 

Contrast Oppenheimer’s yearning for community,  his efforts to build  them and buttress them with bonds of trust, with Einstein's individualism,  forcefully conveyed in his  message to the Italian Society for the Advancement of Science in 1950:

.. . apart from the knowledge which is offered by accumulated experience and from the rules of logical thinking, there exists in principle for the man in science no authority whose decision and statements could have in themselves  a claim to "Truth." This leads to the paradoxical situation that a person who devotes all his strength to objective matters will develop, from a social point of view, into an extreme individualist who, at least in principle, has faith in nothing but his own judgment. It is quite possible to assert that intellectual individualism and scientific eras emerged simultaneously in history and have remained inseparable ever since. [Einstein 1954, p. 357]   

Even though they clearly differed sharply in their views of  individualism and collectivism, of creativity, and of the growth of knowledge, nonetheless I believe that both Einstein and Oppenheimer would agree with one another and join forces to guarantee that in our times, in the new, post 1980 world there be institutions like the Institute for Advanced Study, like the Bohr Institute; that there be places within universities where the creation of knowledge remains an autonomous activity and where some of its producers are free to set their own intellectual agenda, are able to pursue it, and are supported to do so. 

 Thank you. 

� Dedicated – with admiration and affection -- to Howard Schnitzer on the occasion of his 70th birthday. Rehovot May 26, 2005 





� The quoted text has Einstein saying “more social orientation” rather than “more social mobility”, but it seems clear that “mobility” is what Einstein was trying to convey. 





















































Endnotes 








� JROLoC Box 256, Folder “Einstein’s 60th Birthday-3/16/39. See also Science 89, 335 (1939). 


� Diana Trilling spoke of him as “a culture hero for American intellectuals, especially for literary intellectuals” and commended him for his political stand during the 1930s, 





� Crease has insightfully analyzed the tragic element in Oppenheimer 


� See appendix A


� Oskar Klein is one of the few others during the 1930s ; Schwinger after WWII.  . See his contribution to the 1938 Warsaw conference. 


� The cccccsession took place in the MIT armory on April 8, 1961. The records of the conference are available in the M.I.T. Archives. I thank the archivist of the M.I.T. Library for permission to quote from the transcripts of the session and Carl and Michelle Feynman for permission to quote from Richard Feynman’s presentation at this session.   


�The Einstein quotation can be found in Einstein 1934, p. 


�I am here quoting Feynman's statement as he formulated it in Feynman, R.P. The Feynman Lectures. Volume 1. Reading: Addison-Wesley.1963. pp.3-9.


� The one text on general relativity written during the 1940s does nor refer to Oppenheimer’s work. That book was written by Peter Bergmann, a close associate of Einstein who had been his assistant from 193  till 193   .


� Writing to Robert’s brother, Frank, their father Julius, who after his wife’s death in October 1931 was staying with Robert, commented that: “he [Robert] is always busy and has had two short talks with Einstein.” [Smith and Weiner 1980, p. 153].   





� See Castegneti and Goenner 


�Stern, A. 1945. “Interview with Einstein.” Contemporary Jewish Record VIII/3:June 1945, pp. 245-249. p. 246. 


� In the following unless otherwise noted the quotations are from the original unedited transcription of Oppenheimer’s talk. JROLoC Box 235, Folder UNESCO(Paris) Einstein, 12/13/65 draft.


� Upon receiving the transcription of his address Oppenheimer edited the statement “may very well prove wrong, no one but he would have done it for a long time ” to read “is not well proved experimentally, no one but he would have done it for a long, long time. ” which  is what  appears in the version published in the New York Review of Books: Oppenheimer 1966..  


� Later edited to “it is this tradition which made him know that there had to be a field theory of gravitation…”


� Later edited to “no one could have been more ingenious in thinking up ingenious unexpected and clever examples”.


� “– the illusion –” added upon editing the transcription. 


� Autobiography. " Even when I was a fairly precocious young man the nothingness of the hopes and strivings which chases most men restlessly through life came to my consciousness with considerable vitality. Moreover, I soon discovered the cruelty of that chase"


� Abraham Pais to JRO, December 20, 1965. JROLoC Box 285, Folder “UNESCO-Einstein Correspondence.”


� JROLoC Box 285, Folder “UNESCO (Paris) Einstein, 12/13/65 draft”.


� JRO to Helen Dukas, December 20, 1965. JROLoC Box 285, Folder “UNESCO-Einstein Correspondence.”





� See Einstein 1987, pp. 10-14.


� See for example, his article “Why Socialism” in Einstein 1954, pp. 151-158. 


� Two years earlier Robert Oppenheimer had been the principal speaker at the instillation of Richard Boyd Ballou as director of the Ethical Culture School in Riverdale.


� Recall that when the young Robert was recuperating from a severe case of dysentery his parents had asked Herbert Smith, his remarkable English teacher at the Ethical Culture School who became a sort of surrogate parent to Robert, to accompany him on a trip to the Southwest of the United States. Smith later told Alice Kimball Smith and Charles Weiner that he became aware of “how deeply Robert felt the fact of being Jewish when he asked to travel west as Smith’s brother.” And his close friend from the Ethical Culture School, Francis Fergusson, believed that for Robert going to New Mexico was partly to escape from “his Jewishness and his wealth, and his eastern connections”. [Smith and Weiner 1980, p.9]. Nor did Oppenheimer escape from these tensions at Harvard, nor was the atmosphere at Berkeley and at Cal Tech free from anti-Jewish prejudice. 





� See Hijiya for a detailed exposition of the relation of Oppenheimer to the Gita. 


� Israel, p. 231.


� See in particular Paty in Grene and Nails 1986, pp.267-302, Jammer 1999, and Holton 2004. 


� Recall for example, Spinoza’s analysis of Cromwell’s regime in the Tractacus Theologico-Politicus� and Einstein’s analysis of militarism written shortly after the end of WWII.


� In his Introduction to his translation of the Gita  James W. Ryder summarized the song as follows: 








The great epic relates the events of a mighty struggle between two families of princely cousins, reared and educated together. In manhood they quarrel over the royal inheritance, and their difference is sternly solved by war.” As the epic opens, Prince Arjuna, whose courage and skill at archery had been displayed in previous battles, rides his chariot onto the battlefield and recognizes in the enemy ranks his own relatives, teachers and friends. Perplexed and distressed by the prospect of killing people close to him, he refuses to fight. But he is willing to take counsel from his charioteer, Krishna, an avatar of Vishnu, who has assumed the incarnation of a man.  Their exchanges, which takes up eighteen chapters, Krishna enlightens Arjuna as to why he join the battle. Krishna tells Arjuna that since he is a soldier, it is his duty to fight. Furthermore, it will be Krishna, and not Arjuna, who will determine who lives and who dies, and Arjuna “ should neither mourn nor rejoice over what fate has in store but should be unattached to such results. Finally, the most important thing is devotion to Krishna. ( Hijiya     , p. 131)  








� In lecture    Oppenheimer explained at length the sense in which he used the adjective “unified.”





� In his 1956 AAAS talk Oppenheimer had there too spoken of a “reticular unity”.  A few months later he came across the epigram at the beginning of this article.


� Oppenheimer wrote a lengthy review of the book in the NY Times book review. Oppenheimer 1957  


� The concluding sentence of Oppenheimer’s review of Bruner et al’s book contained one of the most important points he wanted to get across in his first William James lecture: 





That man must act in order to know, that he must thereby reject other actions of which he is capable, and loose other knowledge of what is knowable in the world, will not solve the old philosophical questions; but it will alter, deepen, and illuminate them. 





Furthermore, if it is recognized that under certain circumstances, as in the microscopic domain, certain actions are  complementary and mutually exclusive, then perhaps Bohr’s musings concerning complementarity might illuminate certain problems confronting the social sciences. This was at least Oppenheimer’s hope.  





� In the early 1960s a group of high energy physicists in the United States was busily at work pursuing intensive studies on the design of a several hundred BeV high energy accelerator and on the experimental program that could be carried out with it. The American high energy community strongly supported the project but it “sensed the apparent existence of some misunderstanding of the objectives of high energy physics, not only among the general public but also among the scientific community as a whole.” It was therefore felt that some statements addressed to both the scientific community and the general public regarding the aims of high energy physics were in order. Luke Yuan, at the Brookhaven National Laboratory, was asked to solicit statements from some thirty theoretical physicists which together would “ provide  a comprehensive basis for a better understanding of the fundamental importance and great depth of high energy physics.” The statements were gathered and Oppenheimer wrote the Foreword to the volume.


(Yuan 1965.) In it he stated that he believed that the techniques of high energy physics – experimental, instrumental, computational, mathematical -- will prove of great value throughout the sciences, and in technology. But for him the justification a new accelerator rested on the following:








the last centuries of science have been marked by an unabating struggle to describe and comprehend the nature of matter, its regularities, its laws,and the language that makes it intelligible. The successes in this struggle, from the Sixteenth Century until our own day, have inspired the whole scientific enterprise, and lighted the world of technology, and the whole of man’s life. They have informed the education and the devotion of young people. They have played an ineluctable part in the growth, the health, the spirit, and the nature of science. We are now despite temptimg and brilliant topical successes, deep in the agony of this struggle. This volume attests the conviction of those who are in it that , without further penetration into the real of the very small, the agony may this time not end in a triumph of human reason. That is what is at stake; that is why the book is written.” (Yuan 1965, p.5)








What is striking in Oppenheimer’s remarks is that he does not claim, as most of the other contributors do, that 











“High energy physics is the essence of today’s science of physics.. and is the domain [in which] the fundamental laws of nature are now being discovered.” (Sachs in Yuan 1965, p. 20)





Or as Bethe phrased it, that 








“[High energy physics] is indeed the most basic field of knowledge in the physical world...no other field will give us such deep understanding. I believe that particle physics deserves the greatest support among all the branches of our science because it gives the most fundamental insights.” (Bethe in Yuan 1965, p.9)





since states





our “elementary particles” are in some sense the fundamental building blocks ….out of which the material universe is constructed. (Primakoff in Yuan 1965, p.18)





sentiments  echoed by Weisskopf (Yuan, p.26), Wick (p.29, Dalitz (Yuan, p. 41). Although Oppenheimer certainly agreed with Yang that  








the search for an understanding of the fundamental structure of matter has in the past served as a fountainhead of new concepts, and new principles, upon which the whole of physics  and various branches of physical sciences were built. 


(Yang in Yuan 1965, p.74)








he refrained from giving his assent to Pais’ conviction that the goal of high energy physics is finding a fundamental, unitary theory of the interactions between elementary particles. Pais in his statement had asserted that 








“interruption of the pursuit toward high energy machines would be disastrous. .. There are forces which at present are unrelated, such as the weak and the strong forces. We may be stranded without their synthesis … We may stop short of …integrating such disjointed forces into a new unification.”  (Pais in Yuan 1965, p. 16-7)   





� Oppenheimer, Tradition and Discovery, a lecture delivered in 1960, in Oppenheimer 1984, p. 106. In another lecture from this same period he asserted: “There are no synapses, no gaps, no gulfs in the picture of the various orders and parts of nature; but they are not derivable from one another. They are branches, . . .each with its own order, each with its own concern, each with its own vocabulary” (Oppenheimer 1960, 15). The metaphor of a tree is invoked because it is a growing thing; it is a tree not a temple (ibid., 17).








� Report of the Director. 1954. p.26. 





� George F.Kennan, Memoirs 1950–1963. Vol. 2. (Boston, 1972), 19.
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