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MR. LARSON: …of your life in Europe and how all of this got started.
DR. TELLER:  Of course I must [inaudible] myself with a disclaimer of all the wonderful adjectives that you used…

MR. LARSON: You’re entirely too modest.

DR. TELLER:  …and ask the question how it started, I probably can’t tell you because I don’t claim to know myself very well. I do know that I was addicted to numbers, playing with numbers, even when I was four years old. In fact, this is among my earliest memories. Why I should have had this peculiar pleasure, I have no idea. I do know that at approximately the age of 10, my father who know absolutely nothing about numbers, but noticed my peculiarities, took me to one of his old friends who was a retired professor of projective geometry at the university. Projective geometry, as you probably know is in its simplest form, the description of those properties of geometric figures which remains unchanged when one projects or makes a shadow of a drawing and thus in projective geometry for instance, a circle, an ellipse, a parabola, and a hyperbola are the same figures because they can be obtained from each other by projections. It’s a somewhat specialized subject and I don’t think highly fashionable today, but this man Leopold Kluk [sp?] made a tremendous impression on me because he was the only grownup that I knew who had obviously enjoyed what he was doing. He also gave me a book on algebra, written a couple of hundreds of years earlier by [inaudible] which I read from cover to cover and enjoyed it, and read it slowly. Then I started…
MR. LARSON: How old were you at the time when you read this book?

DR. TELLER:  Eleven, twelve. At about 13 or 14, I stopped, stopped cold because in our high school we had a very hard disciplinarian who effectively made it look like a crime that I appeared to know more than others. Actually, I think, if I ask myself who in my life is the person who did the most damage, it was this mathematics professor and it took years until I recovered, until my interest fully recovered.

MR. LARSON: That’s an amazing story because the general impression that one usually has of that era in teaching in Europe, mathematics was enthusiastically received and people, students were taught it with enthusiasm. 

DR. TELLER:  He taught with enthusiasm the art of writing in a clear and legible form and knowing absolutely everything that was taught and absolutely nothing beyond that. This was a moment for which I could adapt. It was not a moment that I liked.
MR. LARSON: Yes, there was nothing inspiring about that approach. 

DR. TELLER:  I would say that this is an understatement. Furthermore, when you talk about educational systems, you probably will never find one that is good, or bad, without any exceptions. When it came to choosing a career, there was no question in my mind that I wanted to study mathematics, but my father said that this was impractical and finally we compromised on chemistry. After a short interval of studying in Budapest, my mother’s wishes, I went off to Germany, to Karlsruhe, one of the institutes of technology, sponsored by E.K. [inaudible].

MR. LARSON: Oh yes. 

DR. TELLER:  Perhaps a more general footnote, today, science and technology are considered twins. This is of course a peculiarity of the twentieth century and the connection between the two was loose and on many occasions one could not even say which came first. For instance, James Watt did not make the first steam engine. He made the first efficient steam engine, but if you had asked him what efficiency means, he couldn’t have told you. That was explained a few decades later by [inaudible] and if you ask [inaudible] the efficiency of what, he could not have answered completely because conservational energy was not yet established, which again had to wait for a few more decades. So in steam engines, engineering came first, and the science belonging to it came much later.
MR. LARSON: I believe there are several instances of that throughout science probably.

DR. TELLER:  For instance?

MR. LARSON: Well, let’s see. Well, for instance, with regard to just mechanical equivalence of heat, [James] Joule’s work, I believe that grew out of the observation in the borings of cannons, the fundamental discovery of the very important relationship that came out of an, you might say, industrial process.

DR. TELLER:  Yes.

MR. LARSON: There probably are…

DR. TELLER:  The actions were there, but the close connection was not. Actually, I believe that the first industry that made the first full use of any science was the chemical industry.

MR. LARSON: Yes. 

DR. TELLER:  And among the chemical industries, Germany took an early lead, and I.G. Farben, which was originally interested in making money out of artificial coloring substances.

MR. LARSON: I believe it was the first synthesis of indigo, for instances was done by I.G. Farben. 
DR. TELLER:  Well, they recognized at an early time that a scientific and high education adjunct, the University of [inaudible] was very much to their advantage. I studied chemistry there because I had to and enjoyed it to a limited extent. But at the same time, I studied mathematics. I actually had a double major and after a couple of years, my father recognized how stubborn I was and told me I could do whatever I liked. I did not change, however, into mathematics, although I was very much interested. For instance, in the [inaudible] I heard about [inaudible] and I remember a period when I couldn’t think about anything else but that theory and made a little progress in it, not that it counted much, but for me [inaudible], but also in [inaudible] I was exposed. That was in the years ’26, ’27, ’28; I was exposed to the early phases of quantum mechanics. We had some visiting lecturers. We did not have any eminent physicists, but one visiting lecturer, and most eminent, [inaudible] who long since should have gotten the Nobel Prize, Herman Mark.

MR. LARSON: Oh yes.

DR. TELLER:  Also a man who [inaudible] the best scientific lecturer I ever heard. Well, he taught us a bit about quantum mechanics, about its implications to spectroscopy. So when I got permission to study what I wanted, I changed from chemistry and mathematics into mathematics and physics, went to Munich to study under [Arnold] Sommerfeld.
MR. LARSON: Oh yes. You were there right in the golden years of the development of quantum mechanics. 

DR. TELLER:  In the golden years, but not at the right place. Sommerfeld was a stubby individual who I did not like at all. 

MR. LARSON: That’s amazing. His name is so well known. I always assumed he would be a wonderful, wonderful teacher. 

DR. TELLER:  He was and he was not as bad as my mathematics teacher. He certainly knew the elements of science including the need to permit people to think for themselves, but he greatly preferred for people to think as he did. That was quite feasible. 

MR. LARSON: Well, Sommerfeld…

DR. TELLER:  Fortunately, I had an accident, a streetcar accident in which I lost my right foot. So, I had to stop doing anything in the way of visiting lectures, etc. I was in the hospital for many weeks, had to go back to Budapest. In the meantime, Sommerfeld had the splendid idea of getting invited to India and when I returned to my studies I did not think of going back to Munich. By that time, I had heard enough gossip to make the right choice to go to Leipzig and study with [Werner] Heisenberg.

MR. LARSON: Oh yes.

DR. TELLER:  Now, Heisenberg was, I don’t know, six years older than I, and he really was very wonderful, an exceptional man who did instinctively all by his consciousness know the elements of teaching, which in my opinion consists in loving one subject. Incidentally, I think I might as well mention here there is plenty of inference that he did work on the atomic bomb for the Nazis but did it without the slightest bit of enthusiasm and correspondingly got nowhere.
MR. LARSON: Of course, Heisenberg was such a tremendous intellect. If there was work going on in the field of the atomic bomb, he would naturally be, have to be involved in that.

DR. TELLER:  That was not so natural.

MR. LARSON: It is?

DR. TELLER:  Because he was sufficiently strong anti-Nazi and was and had a sufficient number of Jewish friends. And for instance Wolfgang Pauli…
MR. LARSON: Oh yes.

DR. TELLER:  …he almost landed in a concentration camp, particularly after he received the stigma of the Nobel Prize.

MR. LARSON: Oh yes. That was not a popular thing at that particular time.

DR. TELLER:  Or that particular place. I am not saying that Heisenberg under the Nazis engaged in sabotage, but he was hard and tough, who did not drink much.

MR. LARSON: Yes. That’s a very interesting part of history. I had heard some vague references to that sort of a thing, but you’re the first one to confirm that. 

DR. TELLER:  Look, I knew Heisenberg, not only as my teacher, but I visited him afterwards it was quite obviously a really painful topic for him and I respected him of course, and as a consequence I never had an explicit discussion with him about it. After his death, I had a more explicit discussion with his wife…
MR. LARSON: Oh yes.

DR. TELLER:  …Elizabeth, who wrote a book about his role, which may have been translated into English and should be if it hasn’t been yet. I have it in German. 

MR. LARSON: What is the title of that book?

DR. TELLER:  I don’t remember what it is.

MR. LARSON: Something to do with his work?

DR. TELLER:  It is something like “A Nonpolitician in a Political World”.

MR. LARSON: Oh yes.

DR. TELLER:  By quoting it in English, I am more naturally permitted to be inaccurate.

MR. LARSON: Yes. I think that gives a good description though. I’d be very interested in seeing that. 

DR. TELLER:  Well, that is where I learned the new physics, most of its practice and its principles. I might perhaps mention my Ph.D. thesis, not for its inherent value, but for its amusement value. It was under hydrogen molecular ion, one electron, two nuclei, a problem that has no analytic solution and that has to be solved. I did solve it, not for the first time, but for the first time as for the excited states were concerned. I did solve it in an ancient computing machine where I had to turn a handle using approximately one tenth of a horsepower.
MR. LARSON: Oh yes.

DR. TELLER:  And little of this power went into the numbers. Most of it went into noise. 

MR. LARSON: Yes. What was the name of that machine?

DR. TELLER:  I don’t know.

MR. LARSON: Wasn’t there one called something like a Turing machine. 

DR. TELLER:  Oh, no, no, no, no.

MR. LARSON: Not anything like that.

DR. TELLER:  For heaven’s sakes, [Alan] Turing was a very advanced thinker who had the complete conceptual idea of computing machines and whose ideas where then utilized through the breaking of the Nazi enigma code and his work contributed more than even most people even realize now to avoiding defeat in the Second World War. 

MR. LARSON: Yes. 

DR. TELLER:  Most of all in the Battle of Britain, in the Battle of the Atlantic, and later in the Battle of Midway. Without it the history of the world would have gone an entirely different way. This was, my machine was the kind of thing that you find in cash registers today, you know. 

MR. LARSON: Very elementary to anything that developed out of Turing’s and other future…
DR. TELLER:  Just a simple way to add and to multiply and thereby replace a little brain work by many thousand times more muscular effort. But you know that muscular effort was not spent in vain because it made noise and the noise kept Heisenberg awake. 

MR. LARSON: Oh yes.

DR. TELLER:  Which I liked to work at night and Heisenberg would not come down and tell me, “Would you please work more in the day time and less at night?” 

MR. LARSON: [Laughter]

DR. TELLER:  Instead he came down, not the first time, we had one or two chats there on some occasions. He asked me, “How far are you?” I said, “Oh, one or two more years.” And he said, “Well, I don’t know, don’t you think you’ve had enough. Could you just perhaps just write it down by hand?”

MR. LARSON: [Laughter] Yes.
DR. TELLER:  Which I proceeded to do and got my degree in 1930.

MR. LARSON: Yes. That’s a very interesting history. I’ve heard people talk about the operations of the first relay machines…

DR. TELLER:  No, but this is much more…

MR. LARSON: This is much more elementary…

DR. TELLER:  Oh, much more, but from there I went on to applied quantum mechanics to molecular structure, particular polyatomic molecules and this was due to the fact that my first job was in Gottingen. I was invited to be the assistant of Oiken [sp?] a well-known physical chemist and then the physicist who, for whatever reason took interest in me was James Frank [sp?] interested in the same type of problem. I must say that I learned a lot from Frank, particularly in regard to look for the simplest way of saying what you are doing for which there is only one step to trying to actually complete your work in the simplest and least mathematical fashion wherever mathematics was not absolutely required. [Inaudible] why my first love was mathematics, and while I then became a theoretical physicist, even my work as a theoretical physicist I did as much as I could to stick to ideas expressed in a common sense manner rather than to emphasize mathematics. In becoming the type of worker that I did become, I would like to mention another gentleman who is still alive and for whom I have the greatest possible respect, [inaudible]. He was a couple of years younger, three years younger than I, I don’t know precisely, and incredibly minded. He was very close to Heisenberg, but for whatever reason, I don’t know why, when I went to Gottingen, he came to Gottingen too. And later we lived in the same boarding house when I had my Rockefeller Fellowship in Copenhagen. 
MR. LARSON: What year where you in Copenhagen, that was with Bohr, presumably.

DR. TELLER:  With Niels Bohr, that was in the last weeks of 1933 and the greater half of 1934, practically for a year. It was also during that year that I got married.

MR. LARSON: Oh yes.

DR. TELLER:  Now from [inaudible] I rarely learned the philosophical contents of quantum mechanics, something that was created in the first ‘20’s by Niels Bohr, but which was really worked on in a clear cut and consistent manner by Heisenberg. That was, however, much in these intricate ideas that I learned through this [inaudible], who incidentally later after having done a number of really nice things in physics like working out the theory of turbulence together with [Andrey] Kolmogorov and Monsaga [sp?], or other independent [inaudible], he then abandoned physics and became a philosopher. He also gained interest in politics. He is a man with whom I managed to disagree almost always, but whom I consider the one man whom I like most because even when we agreed, but mostly when we disagreed, I always learn something from him. You see, the ideas we are talking about, the philosophical underpinning, underpinning isn’t the right word. It’s the philosophical essence of quantum mechanics is a really tricky business. Everybody, or every physicist, at least the old fashioned ones still remember the objections of Schrodinger, Schrodinger’s cat, which is really a parody on Heisenberg’s uncertainty principle. Starting with physical phenomena like the omission of an alpha ray with alpha particles which then gets amplified [inaudible] some apparatus that works inside an enclosure also containing a cat, then with one half probability that the cat is killed with one half probability that the cat thrives, but you don’t disturb it by any observation for a week. Then after a week you observe it and the [inaudible] of the observation causes the cat to be dead or alive. That, an objection of this kind can be raised, that it sounds plausible argument against the basis of quantum mechanics, is I think a clear proof that in modern physics there are really tricky elements about which one has to think carefully. A superficial answer, but an indication of the right kind of answer is of course that between quantum mechanics in which the rigid forms of causality, the important and classical mechanics in which the rigid forms of causality [inaudible] a bridge must be established that is the uncertainty principle. That bridge is most obviously established on an elementary level and if you fear to erect it at that point and try to introduce it at a later stage, it makes no difference except in complicating what you are talking about, complicating it in the same way in which the phenomenon of this order of entropy makes phenomena of the older type of physics irreversible. I could go on with this, and I would like to.
MR. LARSON: This is a fascinating exposition. 

DR. TELLER:  I believe that in the history of a new branch of science you start with certain knowledge of the whole theory and then an observed inclusion of a new element. You continue with paradoxes. You proceed with partial understandings. Finally, you get to a mathematical reconciliation and from there if you are lucky a comprehension of what lies behind the mathematics. That you have established the new certainty where everything again has become obvious and the paradoxes which should never be forgotten have been forgotten. I believe that is the state of quantum mechanics at the present time. We are through it’s having to become obvious. It is no longer really understood.

MR. LARSON: We are so overwhelmed by the practical triumphs of quantum mechanics. It’s changed our world. 

DR. TELLER:  Of course if I may continue, in a somewhat less practical way, less personal way, and rather talk about what I have seen and what I have been interested, I will say this. In the service, the community of scientists and technologists have gone a tremendous change which is obvious, important, and rarely discussed. The point is that as far as I am concerned, the real power of physics has been lost. Somewhere along 1930, there have been new ideas, incomplete factual but lacking the power of surprise, in theory, in relativity, and in quantum mechanics. Big physics has developed where so much of the known world is already explained that to get to unknown phenomena, you have to construct exceedingly expensive machines and then often write papers with 19 collaborators. 

MR. LARSON: Yes. is there an exception perhaps, and my thinking is not very profound on this subject, in the field of solid state physics, it seems to me the applications of quantum mechanics there have been both very fundamental as well as practical.

DR. TELLER:  I would not say that’s an exception at all. It is much more of an example of what I am saying because solid state spectroscopy, molecular physics, lasers, a great number of things that follow from the old ideas are no longer physics. They are technology. They are applications of the old ideas often with ingenious applications, often important applications, leading as we all know, to modern electronics, leading to the creation. The word creation here is not completely imprecise, creation of new materials, materials of properties, designing for industry, and not found in nature, showing resistance on their surfaces [inaudible] which have to be engineered and which could never have been engineered without a real understanding of the structure of matter. I believe that the understanding of the structure of matter was one of the great stimuli of modern technology. The other being, the act on nature between science and technology, the act which has led to the situation, where an event has vanished. It has been replaced by teams working out something like nylon, or atomic energy, or computing machines, where in the work that had to be performed, collaboration becomes extremely important and a mixture of administered functions with scientific understanding has become an absolute [inaudible]. At that point I might say that the most splendid example of this new type of an administrator is a man whom I came to know very well and who played a real important role in my life. I mean Robert Oppenheimer.
MR. LARSON: Oh yes. 

DR. TELLER:  What he did in Los Alamos during the Second World War, is a job the likes of which I have never seen. What I mean is that among the 10,000 people who in the end worked in Los Alamos, he intimately knew several hundred.

MR. LARSON: Oh yes. Remarkable.

DR. TELLER:  And understood their work, their specific contribution and their psychology and being dedicated to early success, and really being dedicated to that in a just superhuman fashion, the only point when he and General Groves were similar. I think what he accomplished in that time cannot be placed sufficiently. Of course after the war, he was through from this work in an advisor capacity. There I personally believe that his advice was thoroughly on and very much to my [inaudible], but we unavoidably crashed. He and I really almost never got along very well. I think that I tried and I also know that he tried because being what he was, he did try to get along with everybody. He did not always succeed. 

MR. LARSON: Yes. This brings up a very important question which I’ve raised several times and never received an answer. Perhaps you can put some light on it. It came up in one of our conferences in Washington about three or four weeks ago and that is in connection with the political civilian control of atomic energy, that Dr. Oppenheimer very strangely opposed civilian control and testified against it. I asked Mr. [Chester] Holifield, you know who he is, there in the Congress, if he could explain this and he didn’t have any explanation. I’ve asked several people and I was wondering do you have any light to shed on this part of history.

DR. TELLER:  Only very dark light. All I can say is that Oppenheimer was an exceedingly complex individual. As a younger man, he had severe psychological troubles. He was really a genius. I believe although, in that I’m not quite certain, that he was exceedingly ambitious, But to guess the motives of a complicated individual is really unjustified. Why he should have done that perceived to contradict his behavior in many other respects.
MR. LARSON: Yes. As a matter of fact, in modern generations, most people had never even heard that he had taken that particular stance.

DR. TELLER:  He took the stance that the atomic bomb should be dropped. I think he effectively and cleverly stopped [Leo] Szilard’s proposal for the demonstration before it needed to be dropped and that could have been done, although Szilard, we don’t know enough about the details, how that should have been engineered. If Oppenheimer and Szilard had gotten together on that point it is conceivable, although not certain that they might have influenced Truman and American policy in a direction which I believe would have been right. I was a go-between between the two and was [inaudible] Oppenheimer’s office, incidentally with very kind, convincing and tactful words. 

MR. LARSON: That’s a very interesting…

DR. TELLER:  Now the point is that Oppenheimer, there is no question about it, was full of contradictions, not only in these respects, but also in his friendships, like his relation to [inaudible].
MR. LARSON: Oh yes.

DR. TELLER:  Now, I think this is certain and another point which is certain, in my opinion, is that the whole Oppenheimer investigation which came about on the insistence of President Eisenhower, a remarkably simple-minded man, who had to have clear-cut decisions confronted with a remarkably complex man, Oppenheimer, who nobody understood. That led to this investigation and the investigation internally, apart from hurting a few individuals, hurt the United States in the most tragic manner because it introduced a deep split into the scientific community from which we are suffering even today…

MR. LARSON: Yes.

DR. TELLER:  …because if in an technological age, the technologies will not contribute to the defense, not even to the extent to which the defense could lead to the avoidance of war. This is the sign of a very deep growing disease and that we have this disease today. There is no question about it.

MR. LARSON: This is a very sad thing and as we look back, I think the handling of the investigation and the way it was, it was so unnecessary.

DR. TELLER:  I would like to tell you that I was there waiting for my friend, Lewis Struss, then head of the Atomic Energy Commission. He, uncharacteristically, was late for an appointment with me. He came in and excused himself. He had been with the President. Obviously and in a manner both friendly and direct, and I believe hardly thought threw on his part. He said, “This is tough. Eisenhower wants to remove the clearance of Oppenheimer. Please don’t tell anybody about it. I hope it can be avoided.” Of course it could not be avoided, as everybody knows today. But this is a fact that I have seen and yet, Lewis Struss is accused of having caused that investigation, but in reality he was only carrying out orders from the President whom he deeply respected and was his friend. 

MR. LARSON: Yes. I’m very happy to hear you say that because I’ve heard almost those same words in a little different context from Lewis Struss and it’s identical to what you are saying here. 

DR. TELLER:  Well, I had seen Lewis as he came from a discussion with the President on the same topic probably within half an hour. This is not generally known…

MR. LARSON: I know very few people…

DR. TELLER:  …and should be covered by history.

MR. LARSON: Yes. Well, it’s a very sad story, some way or another I feel it was so unnecessary and it left such deep wounds unnecessarily again in our home.

DR. TELLER:  The world is wounds. The world is worse. Hatred. Wounds heal more easily than hatred. 
MR. LARSON: Perhaps a cancer might be a better description of the terrible…

DR. TELLER:  I don’t know.

MR. LARSON: At any rate, it’s a sad story in history.

DR. TELLER:  Of course, for me, what I talk about now and I talked about it a little out of turn at least out of time sequence, for me all this was of extremely great importance. I came to the United States in 1935 through the George Washington University, as professor of physics at the invitation of a very wonderful family. I would say [inaudible] was as different from [inaudible] as one human being can be from another. For [inaudible] physics was philosophy, for George Gamow, and please don’t take this as a [inaudible] statement. For George Gamow, physics was a joke, and I say this because for George Gamow, nothing could be more valuable than a joke.

MR. LARSON: Of course he had such a tremendous sense of humor, but his contributions were tremendous.

DR. TELLER:  His contributions were tremendous and his books were some of his greatest contributions. I must say that as far as his popular books are concerned, I claimed the honor to have been his first and foremost fan. Also, he did a bit to convert me from molecules to nuclei. Although in those years in Washington, where I was as far from politics as though they occurred on another planet, I took great pleasure in working with many people and I would like to be modest and say something in my own praise. I only wish that I had documentary proof, but unfortunately, I am dissolved of any proof, I either lost or never had, I think I never had it in my hands, except I think. After I was a few years in Washington, I heard I was considered for professorship in Chicago. Later, I was actually invited. At that time, I was proposed for a position there, of which I happened to hear because in filling that position some questionnaires went out, you know. One person asked, was the head of the laboratory for the Carnegie Institute for, Institute for Terrestrial Magnetism, Merle Tuve, and he got a question and he wrote an answer recommending me and showed me that answer. I wish I had a copy. I tried to find a copy from Tuve, from Chicago. I never managed to get it, but what Tuve’s wrote about me was, “Now, if you want to get a genius don’t get Teller, get Gamow. But geniuses are a dime a dozen. Teller is much better than a genius. He is a man who gets along with everybody, who helps everybody. He has talked with every physicist in this area and helped in their work and never got into disagreements with a single person.” I was recommended as the paragon of an uncontroversial figure. 
MR. LARSON: That’s…

DR. TELLER:  I did not get the position. 

MR. LARSON: That’s…

DR. TELLER:  I do not claim that that is when I decided to become controversial. Quite opposite. 
MR. LARSON: That is a wonderful, wonderful story there. You made every effort to, in the archives, to try to get that, this. I think that makes such a wonderful…

DR. TELLER:  I wish I could get a hold of it.

MR. LARSON: Yes. 
DR. TELLER:  I couldn’t.

MR. LARSON: Yes.

DR. TELLER:  But the truth is that I became controversial through being transferred to Los Alamos, through the unavoidable controversy concerning the hydrogen bomb, through my relations with Oppenheimer, which were ambivalent and anything but simple. And last but not least, through my realization that the outcome of work on atomic weapons, on the hydrogen bomb, through all that, work on defense was going to be neglected by the great majority of American scientists. This is a fact, and this is a fact which in the course of years has led to the terrible result that today America is not the strongest military power in the world. The strongest military power in the world is the Soviet Union. This is a fact which should be known to every American, which should have been told by our Chief Executive Officer, at least 10 years ago, if not 15 or 20, because even then the writing was on the wall.

MR. LARSON: Twenty years ago we were strongest.

DR. TELLER:  Twenty years ago at the time of the Cuban Missile Crisis we probably were the strongest, but what was to come was already discernable. I think the actual turnover occurred during the Vietnam War, and during the time of the student arrests when not only [inaudible], but technology and even science itself became unpopular among the young people. From that extreme [inaudible] but the damage was never completely repaired and the component that most of the first rate scientists do not dedicate themselves to helping in the solving of military problems…
MR. LARSON: Yes, and on the contrary…

DR. TELLER:  That is the, yes, and on the contrary, precisely, and that gave me the conviction that where I had an obvious possibility, there I should help out. And now I would like to make a second boast and I promise you that it will be the last one. I think I did help. I think I did help by one act and I think it is a sin, perhaps a deadly sin to be a part of, but one thing I am sure and that is to have insisted on the establishment of a second weapons laboratory. If Los Alamos had carried on alone we would be in much deeper trouble today than we actually are. Competition between the two laboratories is what gives our technical effort in atomic weapons its real backbone.

MR. LARSON: Yes, well one could ordinarily think that this is a universal principle in industry or in academic institutions without competition nothing gets done.

DR. TELLER:  But. But that second laboratory was established due to my efforts and I would say equally due to the full support I got in that [inaudible] from Ernest Lawrence and later from Lewis Struss. Now, perhaps one last word, and perhaps I’ve talked enough, perhaps I talk too much, but it gives me very great pleasure that initiative for the development for defensive weapons has come not from me, but from my young friends in Livermore, particularly one, Karl Lowood, who originally was Bill [inaudible] student, but today is the best man in the [inaudible]. Then President Reagan has accepted this proposal. That the great, but I think slightly the mimicking majority of the scientists, have rejected it, make in a way a summary of what I tried to do and what I could do. I would like to add perhaps one more point in a slightly lighter way. One of my good friends, [inaudible] but whom I greatly enjoy, Freeman Dyson wrote a quite popular book.
MR. LARSON: Yes, we have a copy of his book.

DR. TELLER:  And I hope you would interview him. I think the title is Disturbing the Universe, a slightly immodest title of an otherwise modest book, and I mean modestly as a praise, or rather a book by a modest man. Well, I hadn’t heard about the book. I should have because it was already partly in print in the New Yorker, but one day, I got a call, perhaps it wasn’t printed in the New Yorker. I don’t remember. At any rate, I got a call from the New Yorker. They said, “We have here a part of a manuscript by Freeman Dyson. I suppose you know him well?” I said, “Yes, I know him.” “He claims,” said the phone, “that you would really rather do pure science than military applications.” I said, “Most certainly.” Well, they said, the telephone said, “I would have never guessed.”

MR. LARSON: That’s a very interesting story there. We incidentally heard Freeman Dyson give a lecture at the Cosmos Club where we have our book and author section once a month. He gave a very excellent talk on this book, Disturbing the Universe.

DR. TELLER:  With which I do not completely agree, but at the same time, Freeman Dyson is one of the wonderful people who can find something good in everybody. You said you wanted to talk with me an hour and 15 minutes.

MR. LARSON: Yes.

DR. TELLER:  We have been talking for an hour and 22.

MR. LARSON: Yes. Well I think you have really covered a tremendous amount of ground and if I could just impose on you for just a few minutes before we started the taping you mentioned some of your thoughts for the future in the field of generation of power and direction which it might take. Could you just summarize that in just a few minutes because I think that was a marvelous capsule summary of a lot of wisdom in your thinking of the subject?
DR. TELLER:  Well, I really should demand double pay for overtime.

MR. LARSON: Oh yes, absolutely. 

DR. TELLER:  I will tell you something that I did not tell you before we started this tape. I consider myself a better actor, one more boast. I consider myself a better actor than Jane Fonda is a nuclear engineer.
MR. LARSON: [Laughter] Very well said.
DR. TELLER:  I hope you get this.

MR. LARSON: [Laughter] Oh yes.
DR. TELLER:  And that I think indicates at least one part of my position in regard to energy and nuclear energy. I also want to say that I have supported in word, in deed, and with money an organization called SE2, Scientists and Engineers for Secure Energy. Incidentally, the head of that organization is my very good and most excellent friend, Fred Seitzs, who does less for it probably than I do, although I’m not certain. I do a bit and he does a bit. The man who really works on it is our executive secretary Milo [inaudible], with whom you should talk.

MR. LARSON: Oh yes. I know I’ve attended several meetings with him on different subjects. So I know him quite well.

DR. TELLER:  Of course Milo is a God damn Yugoslav, and Hungarians and Yugoslavs never get along with each other except in the United States.

MR. LARSON: Yes. 

MRS. LARSON:  [Laughter]

DR. TELLER:  He is a very wonderful man. And I think without his work and the work with SE2 the nuclear industry would have already folded. I want to report to you however a nearly fatal encounter between the SE2 and myself. A couple of years ago, there was a very serious question whether the funding of the Fast Breeder, the Clinch River Breeder should be continued. I was against it. I testified against it and I was pronounced by my friends in the SE2 an [inaudible] anti-nuke. I was almost expelled from the organization. In political questions, I rarely back down. Under the persuasion of my good friend Milo, I did back down. 
MR. LARSON: Well, he is a very persuasive individual. 

DR. TELLER:  He is and he had a good cause. He told me we can’t afford to disagree. That was his argument and he was right. So I backed down. Now, the Clinch River Breeder is dead and I am not crying. That we need and assured a continued source of nuclear raw materials is beyond question, but engineers by their futile efforts in the Clinch River, and even in France have shown that the Fast Breeder is not it. I think the phoenix will fly or has flown and the super phoenix will fly better and it will be as successful as the [inaudible].

MR. LARSON: Yes, a technological triumph.

DR. TELLER:  A technological triumph and a financial disaster, and furthermore, an unnecessary disaster because it continued nuclear energy, sufficient into the future, far beyond the coming of the next ice age, which after all is you sooner or later, we have much better ways. I believe that the cooling cycle working with slow neutrons which are more easily handled is the better approach, better in the form of heavy water reactor, high temperature gas-cooled reactor, possibly in conjunction with a fusion reactor. 

MR. LARSON: To furnish the neutrons.

DR. TELLER:  Dedicated not to the production of energy, of which fusion does not quite make enough to be practical, but dedicated to producing the fuel for the fission reactors. Then using fission reactors like the HTGR, the high temperature gas cooled reactor that is really safe and really economic in neutrons, unnecessarily safe almost, and not unnecessarily economic in neutrons. I think that is the very best in the future and I think it should be given much more emphasis. Unfortunately, politicians, administrators, engineers, and scientists, and companies least invested interest in the Fast Breeder, have pursued the Fast Breeder much too long. Now, the Congress has given us a chance for a new beginning. We should take careful sort what that new beginning shall be, to make, to put nuclear energy on the firmest possible footing. We shall need it. We don’t know when the Soviet Union will take over the Persian Gulf.
MR. LARSON: Yes. Well, I think we do have an opportunity now to look on the bright side. Now with the Clinch River gone, we have an opportunity at least to think, and I think a good many people now who said, well don’t mention any of those other things because that will kill the Breeder. Now, I think, there may be a lot more people open-minded toward these approaches that you mentioned.

DR. TELLER:  My good friend, Harold Agnew, has done a remarkable job in strengthening general atomics in its efforts toward a practical thorium cycle in fusion. I myself joined recently a remarkable company called Enesco [sp?] which is working on what is known as the throw away [inaudible], a small fusion device which could work before the big devices work and which could be used effectively to furnish economic fuel, an inexhaustible fuel, possibly in an easier manner than the Fast Breeder. It is a venture, an uncertain venture and an exciting one. I’d much rather work more on the [inaudible] gamma ray bursts in the sky, which is probably due to encounters between neutron stars and red dwarfs, the smallest kind of luminous stars and possibly black dwarfs, stars that did not quite make it in the class of luminosity. I’d much rather do that. Kluk had most fun among the [inaudible]. I had most fun while I learned physics and worked on pure physics. That fun was the right kind of fun. Unfortunately, we also have to work and work hard on the little problem of how to survive.
MR. LARSON: I think with your backing of defensive weapons approaches, I seem to see more backing in this effort which I think is a big advance so far as the defense of our country…

DR. TELLER:  And the Soviets are most certainly ahead of us in defensive weapons. 

MR. LARSON: Yes. I think we can almost take that for granted because of the concentration of their best scientists in this field.

DR. TELLER:  The concentration, the bomb concentration, and the joint concentration of excellent scientists in the free world and not only in the United States, could make peace much more probable because these defensive efforts are hopeful by mutual assured destruction is bankrupt. To change people’s minds is neither easy nor real fun, but is necessary.

MR. LARSON: Very well spoken, Dr. Teller. Well, I think that you have given us a wonderful exposition of history and technology and particularly practical words for the future which I think will be a tremendous help to all of us. Again, thank you very much for your cooperation in this and I hope you will like the tape when you get to see it in a few weeks.

DR. TELLER:  Thank you.

MR. LARSON: Thank you.

[End of Interview]
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