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  ATOMIC HERITAGE


  THE RACE BEGINS CHAPTER 1


  


  December 1938 - December 1944


  It is unfortunate that the noble contest among 20th Century scientists to unravel the secrets of the atom collided with an ignoble race among militant totalitarians for global domination. The result was cataclysmic.


  
  [image: Otto Hahn, a chemist at the Kaiser Wilhelm Institute in Berlin, conducted the first experiments that demonstrated the fissioning of the uranium atom, for which he was awarded the Nobel Prize in 1944. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)]


  Otto Hahn, a chemist at the Kaiser Wilhelm Institute in Berlin, conducted the first experiments that demonstrated the fissioning of the uranium atom, for which he was awarded the Nobel Prize in 1944.


  NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)


  The nuclear era was born on December 17, 1938 when the German chemist Otto Hahn and his assistant Fritz Strassmann, working at the Kaiser Wilhelm Institute for Chemistry in Berlin, published the results of their experiments -- bombarding uranium atoms with slow neutrons. In their publication, they described how the uranium atoms appeared to transmute into much lighter elements rather than nearby elements on the periodic chart. The highly respected Austrian-Swedish, theoretical physicist Lise Meitner and her nephew Otto Robert Frisch, also a professor at the Kaiser Wilhelm Institute, reviewed the Hahn - Strassman data. In a January 1939 publication, they announced that Hahn and Strassman had achieved fission, with the release of extra neutrons, each capable of splitting another atom. The world of physics sat up and paid attention. When the French physicists Frédéric Joliot-Curie and his colleagues Lew Kowarski and Hans von Halban replicated the experiment, they reported in the April 22nd edition of Nature that 3.5 neutrons were released from every nuclear fission. The possibility of a nuclear chain reaction became something more than theoretical. The conclusions were clear. Untold amounts of energy could be produced through a nuclear chain reaction, for good or bad. A controlled nuclear reaction could produce electricity. An uncontrolled nuclear reaction could result an explosion. Because of the escalating military situation in Europe, building a bomb took precedence. Thus, the nuclear arms race began in 1939, not after Hiroshima.1


  The Third Reich was first out of the gate, of course. The concept of nuclear fission had been born in their back yard. In a letter dated April 24, 1939, just two days after Joliot’s announcement of nuclear fission, Hamburg professor Paul Harteck wrote to the German War Office, “That country which first makes use of it has an unsurpassable advantage over the others.” A secret conference of German physicists was convened in Berlin on April 29th. A “uranium club” was created among all available German nuclear scientists to work on what they called a “uranium burner,” later known as a nuclear reactor. Kurt Diebner, an army physicist who headed up Germany’s uranium research within the German Army Weapons Bureau, established a military research effort. Thus, Germany was, in fact, the first nation to adopt an official position in support of atomic research for the purpose of producing an atomic bomb.2


  Fortunately for the free world, a lack of trained physicists, especially vigorous young graduate students and technicians, hampered the German program. Early in his rise to power, the Nazi Party leader, Adolf Hitler, had labeled nuclear research “Jewish physics,” to belittle the accomplishments of German Jews such as Albert Einstein and Niels Bohr. Then, shortly after taking office in 1933, Hitler banished Jews from all government posts, including university professors and their assistants. This forced a mass exodus of Jewish scientists from Germany and the states it controlled.3 Many of these fine scholars would manage to escape Germany and serve with distinction in England, Canada, Australia and the United States. A few would find their way to Tinian in 1945.
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  Joliot’s announcement of neutron release during uranium fission drew as much interest in England as it had in Germany. Sir Henry Tizard, who was at the time chairman of the British Committee on the Scientific Survey of Air Defense, gave his support to scientists in England, Canada, and Australia to organize for the purpose of studying the possibility of developing an atomic weapon.4 Nobel Prize physicist George P. Thomson at London’s Imperial College, along with W. Lawrence Bragg, head of the Cavendish Laboratory, quickly alerted the British government. England’s Ministry for the Coordination of Defense moved to have the government buy as much Belgian uranium as possible.


  In America, emigrant Jewish scientists drew attention to Germany’s atomic bomb project. Among the most active were Enrico Fermi, Leo Szilard, Eugene Wigner, Edward Teller and Victor F. Weisskopf. Eugene Wigner, a Jewish-Hungarian physicist, living in America, recommended to German émigré physicist Leo Szilard that someone needed to advise the American government of the now real possibility of creating an atom bomb and that Germany was probably working on such a bomb. On February 22, 1939, Szilard had already concluded that if the rare isotope Uranium 235 (composing only 0.7% of raw uranium ore) could be isolated and concentrated from the naturally occurring Uranium 238, it could serve as the basis of a chain reaction. On the 24th, the Canadian physicist Walter Zinn, working in the same laboratory as Szilard and Enrico Fermi, bombarded uranium with slow neutrons -- neutrons that had passed through a buffer, generally paraffin. Zinn observed that neutrons were released in the process, thus proving to himself and Szilard that if they were given enough funding, they could create a sustained chain reaction. Szilard immediately called another fellow Hungarian-Jewish physicist, Edward Teller, in Washington and announced in Hungarian, “I have found the neutrons.”5
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  Within a week of the Joliot announcement, young Dr. Oppenheimer had sketched a bomb on his blackboard at UCLA.6
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  Szilard and Fermi urged George B. Pegram, chairman of the physics department and dean of graduate faculties at Columbia University, to advise Admiral Edwin B. Hooper, USN, of the possibility that uranium might be used as an explosive that would liberate “a million times as much energy per pound as any known explosive.” The advice fell on deaf ears.


  President Franklin Roosevelt learns of nuclear physics


  Perhaps Leo Szilard’s most important contribution to pushing forward the development of atomic energy involved constructing a lattice of uranium spheres embedded in a large box-like structure of graphite, dubbed a “pile,” later known as a nuclear reactor. Wigner reviewed and confirmed Szilard’s conclusions. They decided to visit the senior German physicist living in America, Albert Einstein, and convince him to convey their concerns about the possibility of a German atomic bomb.
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  On July 12th, Wigner drove Szilard to Peconic on Long Island, where they had been told Einstein, now age 60, was enjoying his leisure and meditating. After finding the house, they explained their procedure for creating a nuclear chain reaction to Einstein in his native German. Reportedly, Einstein responded by saying, “I haven’t thought of that at all.”7


  Of course, Einstein’s first thought was that it might mean a new source of energy that could replace fossil fuels; coal and oil. Then, he recognized the danger it posed as a weapon and agreed to help Szilard and Wigner sound the alarm about the possibility of it leading to nuclear weapons. The three then discussed ways to warn the Belgian and American governments. Einstein dictated letters to both, in German, which the two took with them. That evening, however, Szilard recognized that the three of them were foreigners who knew nothing about American politics and decided to find someone who did. He called Dr. Gustav Stolper, a Viennese economist and publisher, who recommended a friend, Dr. Alexander Sachs, who was a vice-president of a large Wall Street investment firm, the Lehman Corporation, and a friend of President Roosevelt.8


  It was Dr. Sachs, a Lithuanian-Jew, serving as an advisor to Roosevelt’s New Deal program, who took the first giant step on America’s path to atomic warfare. Sachs had also become friends with Fermi and George B. Pegram. As fellow scientists, all agreed that they should make President Roosevelt aware of the possibility of Germany producing an atomic bomb. Since Einstein had worked at the Kaiser Wilhelm Institute, and was familiar not only with the work on physics that was being conducted there, but also knowledgeable of the pressures Nazi Germany was placing on its scientists to produce weapons of war, Sachs, Fermi, and Pegram decided to take their concerns back to him.


  This time, Szilard enlisted Edward Teller of George Washington University to drive him back to Peconic. Einstein, who apparently thought the possibility of creating a bomb was far in the future, agreed that they should warn Roosevelt of the possibility of Germany creating the bomb before America could. Einstein wrote:
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  Albert Einstein


  Old Grove Rd.


  Nassau Point


  Peconic, Long Island





  August 2d, 1939


  F. D. Roosevelt


  President of the United States


  White House


  Washington, D.C.


  Sir:


  Some recent work by E. Fermi and L. Szilard, which has been communicated to me in manuscript, leads me to expect that the element uranium may be turned into a new and important source of energy in the immediate future. Certain aspects of the situation which has arisen seem to call for watchfulness and, if necessary, quick action on the part of the Administration. I believe therefore that it is my duty to bring to your attention the following facts and recommendations.


  In the course of the last four months it has been made probable—through the work of Joliot in France as well as Fermi and Szilard in America—that it may become possible to set up a nuclear chain reaction in a large mass of uranium, by which vast amounts of power and large quantities of new radium-like elements would be generated. Now it appears almost certain that this could be achieved in the immediate future.


  This new phenomenon would also lead to the construction of bombs, and it is conceivable—though much less certain—that extremely powerful bombs of a new type may thus be constructed. A single bomb of this type, carried by boat and exploded in a port, might very well destroy the whole port together with some of the surrounding territory. However, such bombs might very well prove to be too heavy for transportation by air.


  The United States has only very poor ores of uranium in moderate quantities. There is some good ore in Canada and the former Czechoslovakia, while the most important source of uranium is the Belgian Congo.


  In view of this situation you may think it desirable to have some permanent contact maintain between the Administration and group of physicists working on chain reactions in America. One possible way of achieving this might be for you to entrust with this task a person who has your confidence who could perhaps serve in an unofficial capacity. His task might comprise the following:


  A) to approach Government Departments, keep them informed of the further development, and put forward recommendations for Government action, giving particular attention to the problems of securing a supply of uranium ore for the United States.


  B) to speed up the experimental work, which is at present being carried on within the limits of the budgets of University laboratories, by providing funds, if such funds be required, through his contacts the private persons who are willing to make contributions for this cause, and perhaps also by obtaining the cooperation of industrial laboratories which have the necessary equipment.


  I understand that Germany has actually stopped the sale of uranium from the Czechoslovakian mines which she has taken over. That she should have taken such early action might perhaps be understood on the ground that the son of the German Under-Secretary of State, von Weizaecker, is attached to the Kaiser-Wilhelm-Institute in Berlin where some of the American work on uranium is now being repeated.


  Yours very truly,
(signed) A. Einstein9


  [image: Albert Einstein NARA]


  Albert Einstein


  NARA


  Sachs was not able to get an appointment with Roosevelt immediately and did not want to hand the task over to a subordinate. When Hitler drove his blitzkrieg into Poland on September 1, 1939, the chances of a meeting with Roosevelt significantly declined. Two days later, Great Britain and France declared war on Germany, and on September 17th, the Soviet Red Army, in cooperation with Germany, invaded the eastern regions of Poland, thus carrying out their part of a secret appendix to the Molotov-Ribbentrop Pact, which divided Eastern Europe into Nazi and Soviet spheres of influence. By October 1st, Germany and the Soviet Union had overrun Poland. Sach’s et al. could only sit by and watch.


  However, Szilard and Teller continued to pressure Sachs to deliver the message to Roosevelt. Finally, on October 11, 1939, Sachs managed to gain some time with the President. Sachs chose to speak as a friend. He read only portions of Einstein’s letter and Szilard’s technical report, explaining what it meant in his own words. After listening to Sachs’ well-prepared arguments, a skeptical President told Sachs to return in the morning, so that he could sleep on it.


  Following breakfast with Sachs the next morning and having listened to his arguments again, Roosevelt turned to Sachs and simplified things saying, “Alex, what you are after is to see that the Nazis don’t blow us up.” When Sachs nodded yes, the President decided to create a new committee to advise him on matters about uranium research.10 The job of creating the committee fell to Dr. Lyman J. Briggs, director of the government’s principal physics laboratory, the National Bureau of Standards, and he subsequently became its chairman.11 On October 19th, President Roosevelt personally responded to Einstein’s letter and advised him that he was creating a board to deal with the uranium issue.


  Briggs’ “Uranium Committee,” as it came to be called, first met on October 21, 1939, the same day that Hitler withdrew Germany from the League of Nations. The committee requested the grand sum of $6,000 for uranium research. They generally agreed there were four main critical aspects to the project: finding reliable sources of uranium ore in places where other countries could not interfere with the supply; developing mass production methods for extracting uranium-235 from ore; generating heat from controlled fission to power machines and for creating isotopes; and making uranium chain-reaction bombs. Behind Briggs’ lackluster leadership and less than enthusiastic support from a military leadership more interested in the conventional war they expected to face in Europe and Asia -- ships, tanks, airplanes and guns -- America’s effort at developing an atomic bomb essentially slowed to a halt.
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  As part of that more conventional approach to the pending war, leaders of the Army Air Corps (shortly to become thew much larger than the existing B-17 Flying Fortress, and put it out for bid in January 1940.12 The Superfortress program would eventually cost $3 billion, fifty percent more than the atomic bomb project.


  When news of nuclear fission became public, Japan, already at war with China, was not to be left behind. In April 1940, Lt. Gen. Takeo Yasuda, director of the Aviation Technology Research Institute of the Imperial Japanese Army, ordered Lt. Col. Tatsusaburo Suzuki, a trained scientist, to prepare a report on all work on atomic fission that had taken place to date.13 Suzuki completed his study on the status of nuclear fission in October 1940 and submitted his report to Lieutenant General Yasuda. He had concluded that Japan had sufficient quantities of uranium in Korea and Burma for an atomic bomb project. The project was given to Professor Yoshio Nishina, who had studied with Niels Bohr in Copenhagen. At the time, Nishina was building a 60-inch cyclotron, using plans given to him by his former professor, Ernest O. Lawrence, University of Berkeley, California. More than one hundred of Japan’s best students joined Nishina at his Tokyo laboratory, the Riken. However, until April 1941, Nishina’s superiors did not authorize him to begin research toward the development of an atomic bomb.14 Japan was never in contention for a nuclear weapon.


  By the time nuclear fission became accepted as a scientific fact, England had one significant advantage over other contenders in the nuclear arms race, except the US and Canada: access to émigré scientists with a passionate fear of what Hitler would do if he got the bomb first and intimate knowledge of nuclear science -- mathematics, physics, chemistry, metallurgy, . . . Two of these émigré scientists were Otto Frisch (who had helped explain the concept of nuclear fission) and Rudolf Peierls, later Sir Rudolf Ernst Peierls, a German-born Jewish physicist who had studied under Werner Heisenberg and Wolfgang Pauli. Peierls had begun work on atomic research in 1939 with Otto Frisch and James Chadwick, who by then had become a professor of physics at Liverpool University. With Peierls’ interest in the critical mass of U235 (the amount necessary to create an uncontrolled nuclear chain reaction) and Frisch’s interest in isotope separation, the two set about to estimate the probability of creating an atomic weapon in time to affect the outcome of the war.


  By March 1940, Frisch and Peierls had completed a two-part memorandum on the feasibility of an atomic bomb. Part one calculated that as little as 22 pounds of purified U-235 would be necessary to make a bomb. Part two estimated that using conventional isotope separation procedures available in England, a bomb could be ready for use by the end of 1943.15


  Frisch and Peierls gave a copy of their report to Marcus Oliphant, their major professor, who, in turn, passed it on to Tizard, who shared it with professor G.P. Thomson, Imperial College, London. Churchill’s coalition government subsequently approved the creation of a special committee under Tizard to study the atom bomb question. Although commonly referred to as the Thomson Committee, it gained the codename “the MAUD Committee,” after Niels Bohr’s children’s nanny, Maud Ray.


  The British had not officially begun their nuclear research program, however, until October 1941. It was codenamed “Tube Alloys,” under the Department of Scientific and Industrial Research.16


  A few days after the German invasion of Belgium, President Roosevelt appeared as the keynote speaker at the Pan-American Scientific Conference. Although radar and aeronautics may have been at the top of his mind, the possibility of an atom bomb must not have been far behind. Consequently, he called on the nation’s scientists to, “act together to protect and defend, by every means at our command, our science, our culture, our American freedom and our civilization.”


  Roosevelt tried to absolve them of guilt, saying:



   You who are scientists may have been told that you are in part responsible for the debacle of today . . . but I assure you that it is not the scientists of the world who are responsible. . . . What has come about has been caused solely by those who would use, and are using, the progress that you have made along lines of peace in an entirely different cause.17




  He concluded, “If the scientists in the free countries will not make weapons to defend the freedom of their countries, then freedom will be lost.”


  Vannevar Bush, a Massachusetts-born American and the grandson of Yankee sea captains, heard the President’s words. He graduated from Tufts College in 1913, worked in the private sector for two years, then amazingly earned a doctorate in engineering from the Massachusetts Institute of Technology (MIT) and Harvard, jointly, in 1917, with only one year’s class time. Bush joined the Department of Electrical Engineering at MIT in 1919, became a professor and served in that position from 1923–32. He then served as vice-president and dean of engineering at MIT until 1938.
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  In 1939, Bush became president of the Carnegie Institution of Washington. Each year, Carnegie was awarded large sums of money for research. Bush, therefore, was able to influence the direction of research in the U.S. towards military objectives and could informally advise the government on scientific matters. Later, in 1939, he became chairman of the National Advisory Committee for Aeronautics (NACA).


  Vannevar Bush was, in fact, holding this position as well as being president of Carnegie when he heard Roosevelt’s plea. Because he had observed a serious lack of cooperation between civilian scientists and the military during World War I, he had already considered saying something to someone about the lack of coordination he was seeing now in scientific research in the U.S. He saw a need for an all-out scientific mobilization for defense. Indeed, in 1939, Bush had discussed the idea of a general directive agency in the Federal Government with his colleagues at the National Committee for Aeronautics (NACA); James B. Conant, president of Harvard University; Karl T. Compton, president of MIT; and Frank B. Jewett, president of the National Academy of Sciences.


  Roosevelt takes action


  Bush decided to take the idea directly to Roosevelt, if possible. For help, he called on one of the president’s key advisors, Harry Hopkins. After making the appropriate military rounds in D.C., Hopkins took Bush in to meet the President on June 12, 1940. He had with him a single sheet of paper with four brief paragraphs describing the proposed agency. Roosevelt liked him and liked the idea. Placing his “OK – FDR” at the top of the page, he made Bush head of the new organization.18 The new National Defense Research Committee (NDRC) would direct all research relative to military uses of uranium. Lyman Briggs’ Advisory Committee on Uranium, including Szilard and Fermi, became one of its subcommittees.19 The following day, the new committee met and agreed that all research on uranium would be kept secret.
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  Significantly, the NDRC received the full support of Army Chief of Staff General George C. Marshall and Chief of Naval Operations Admiral Harold R. Stark. At their July 1, 1940 meeting, Bush recommended that $140,000 be allocated to buy uranium and graphite for Fermi’s research on the chain reaction. Unfortunately, the military advisors still considered the possibility of developing an atomic bomb to be “remote” and declined. Thus, research remained at a near stand-still, except for that which was conducted through the generosity of private funding. Lawrence, Szilard, Fermi, and all the other scientists at various universities across America now redoubled their efforts to find that one new bit of information that would be sufficient to convince the military to back atomic research.


  With the creation of the NDRC, which had a military arm, investigations began into the backgrounds of all the scientists involved in nuclear research. The military was concerned about secret information leaking out. Both Fermi and Szilard were identified as “enemy aliens.” The problem was that the greatest concepts of nuclear energy were held in the minds of those two men. Both were eventually cleared to participate in the NDRC.


  [image: NARA]


  NARA


  British participation was critical


  As early as November 1939, Dr. Henry Thomas Tizard, an Oxford man, a British chemist by training and the driving force behind England’s research into radar defense systems, had wanted to visit America to convince the American scientists to join the British bomb project. However, Churchill remained reluctant to give anything of great scientific value to the Americans, without getting something in return. The reality of England’s military situation, particularly the invasion of Norway, the disaster at Dunkirk, the beginning of the German air attack on London, and the fall of France, Yugoslavia, and Greece, changed his mind and he allowed Tizard to go after the Americans. Thus, on August 31, 1940, with the Battle of Britain raging and England struggling to survive, a delegation of British scientists left for America.20 Taking future Nobel Prize-winner, Professor John Cockcroft with him, Tizard carried several high level British scientific secrets, including those of their new radar system.
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  As with America, the core of the British atomic research team was largely foreign emigrant scientists. The British scientists Thomson, Chadwick and Feather headed the research. Frisch, who had just arrived from Copenhagen, Rudolf Peierls, Joseph Rotblat, Franze Eugene Simon, Hans von Halban, Lew Kowarski, Max Born, and finally, Klaus Fuchs joined them.21 The objective of the Tizard mission was to create a cooperative program of science and technology with the U.S. England desperately needed America’s much greater industrial capacity for development and production. The British delegation proposed a sort of reverse lend-lease: they would lend America radar technology in return for America’s ability to mass produce radar units quickly.
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  Scientists George Paget Thomson (top), James Chadwick (center) and Franze Simon (bottom) led the British contingent to Washington, D.C. to establish a combined atomic research program.


  Tizard’s team arrived in Washington on September 12, 1940. As soon as Tizard and Vannevar Bush met, they immediately began arranging meetings with each of the divisions of the new NDRC. Initially, there were tensions between the British and American counterparts; each was sworn to protect their own national security. However, when the Yanks showed the Brits their 10-centimeter radar unit and admitted it did not have enough transmitter power to make it useful and when the Brits disclosed the details of more powerful designs, tensions eased. The Yanks saw something they needed in both Europe and the Pacific, and the Brits saw the door opening to the American military/ industrial production of the radar they desperately needed to defend England from the Luftwaffe.


  On October 2nd, Vannevar Bush called Ernest Orlando (E.O.) Lawrence to Washington, D.C. Lawrence had earned the Nobel Prize for physics in 1939 for the creation of the cyclotron.22 He had taken his quest to the University of California at Berkeley. It was time for the Brits to meet the North Dakota/California master of “Big Machine Science.” The meeting took place over the weekend of October 12th-13th at Alfred Loomis’ luxurious mansion of a laboratory. At the meeting were Bush, Karl Compton, and John Cockcroft. At question was whether or not the Americans would take on the project of refining their radar discoveries in time to make them decisive in the air war. Bush agreed to make the project part of the NDRC program, and the group decided to make MIT, Compton’s home turf, the site of a new “Radiation Laboratory,” later known as the Rad Lab. Bush asked Lawrence to take the leadership. Instead, Lawrence picked one of his protégés, Lee DuBridge, to be the new MIT “Rad Lab” director and volunteered two of his best men to join the project – Edwin McMillan and Luis Alvarez. In the end, Lawrence agreed to help set up the new lab, and Alfred Loomis volunteered to fund it. The NDRC eventually established other “Radiation Laboratories” at Harvard, Columbia, and the Brooklyn Polytechnic Institute. Each focused on a different aspect of the research into perfecting radar. Alvarez would eventually serve on Tinian during the final assembly, testing, and delivery of the atomic bombs against Japan.


  On October 25, 1940, the NDRC finally received the $140,000 allotment they had requested on July 1st. These were the first significant funds the American government gave to atomic research. In the following months, the NDRC committed nearly $500,000 for atomic research at Columbia; Harvard; Princeton; the University of Minnesota; the Standard Oil Development Company; Iowa State College; Cornell; the University of Chicago; Johns Hopkins; the Carnegie Institution of Washington; the University of California, Berkeley; the University of Virginia; the Bureau of Standards; and the U.S. Department of Agriculture.


  Equally important, the organization now had proper security measures in place and the funds available for civilian scientists to dive into nuclear research.23 America’s race to develop the bomb, which had begun at a snail’s pace, picked up speed.


  During the 1940 campaign, the politically savvy President Roosevelt promised to keep America out of the war in Europe and he won an unprecedented third term. The consummate politician, he was aware that the public was not yet convinced it was time to go to war in Europe, again. However, Roosevelt had already begun reorganizing his government for war, naming the conservative Republican Henry Stimson as his Secretary of War on July 10, 1940. Stimson, a top Harvard Law School graduate, and successful Wall Street attorney, had been a protégé of Theodore Roosevelt and previously served as Secretary of War for Republican President William Howard Taft from 1911-1913.24 When America joined the First World War, Stimson joined the army and served in France as an artillery officer. By the end of the war, he had reached the rank of colonel. Under President Calvin Coolidge, he served as Governor-General of the Philippines from 1927 to 1929.


  In 1929, President Herbert Hoover appointed Stimson as Secretary of State. In 1930, Stimson headed the U.S. delegation to the London Naval Conference. Near the end of the Hoover administration, it was Stimson who faced the problems that the Japanese invasion of Manchuria created and he issued the “Stimson Doctrine,” the non-recognition of states established by force.


  Despite the political turmoil, the NDRC drove physics in the United States to ever-higher levels. Ernest O. Lawrence’s student, Glen T. Seaborg, working with the 37” cyclotron at the University of California (U.C.) Berkeley Radiation Laboratory, repeated experiments transmuting U238. In January 1941, Seaborg isolated element 94. In February, Seaborg and Emilio Segre produced Plutonium 239 through the bombardment of uranium. On March 28th, Seaborg recorded that element 94 “undergoes fission with slow neutrons.” Seaborg and Serge would later name the new element plutonium, for Pluto, god of the underworld and also the god of the dead.25 In May, Seaborg demonstrated that it was easier to produce plutonium with Lawrence’s cyclotron than refine Uranium 235 from natural Uranium 238.26 The NDRC paid attention.


  At the same time, the British worked on a gaseous diffusion technique for separating U235 from U238, and using heavy water -- deuterium -- as a moderator for a slow-neutron chain reaction, rather than carbon. This gave the program two solid directions for the possible creation of a bomb -- purified U235 and plutonium. Furthermore, Seaborg and Segre completed their experiments with element 94 and pronounced it to be nearly twice as likely to sustain a chain reaction as uranium.27
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  On May 17th, Vannevar Bush decided to change the organizational structure of the NDRC’s work on uranium. He created the Office of Scientific Research and Development (OSRD) to coordinate scientific research for military purposes during the war. The President’s Executive Order 8807 on June 28, 1941, formally established it. It superseded the work of the NDRC and was subsequently given almost unlimited access to funding and resources. With unlimited funding, the American, British and emigrant scientists began to feel optimistic that they could win the race against the Kaiser Wilhelm Institute.


  It didn’t take long for Hitler to double-cross Stalin, sending his massive blitzkrieg against Russia on June 22, 1941, much as Napoleon attempted in 1812 and failed. Perhaps Hitler did not read history.


  Meanwhile, the British had become a bit standoffish against the Americans, who didn’t seem to be as concerned about the possibility of the Germans getting the bomb first. By mid-July, 1941, the MAUD committee had completed its final review of the Frisch-Peierls Memorandum and forwarded it to Lyman Briggs. The super secrecy-conscious Lyman Briggs promptly “filed” it in his top-secret safe, showing it to no one else. When the Australian-born physicist Marc Oliphant arrived from Cavendish in late August to find out why there was no response to the report, he was astonished to find it still locked in Briggs’ safe. None of the American scientists had been allowed to read it. Oliphant was flabbergasted and irritated.28 Oliphant was incensed that the Americans, who had the industrial might to build the bomb, hadn’t even read their report.


  Oliphant went to American physicist, Samuel K. Allison, and pulled out a copy of the MAUD report and handed it to him. The second part of the report described the status of the atomic bomb project in England, and their confidence in its success. It read in part:
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   We have now reached the conclusion that it will be possible to make an effective uranium bomb which, containing some 25 lb of active material would be equivalent as regards destructive effect to 1,800 tons of T.N.T. . . . We know that Germany has taken a great deal of trouble to secure supplies of the substance known as heavy water. . . . By far the largest supplies of Uranium are in Canada and the Belgian Congo, and since it has been actively looked for because of the radium which accompanies it, it is unlikely that any considerable quantities exist which are unknown except possibly in unexplored regions.


  The British offered three conclusions:


  (i) The committee considers that the scheme for a uranium bomb is practicable and likely to lead to decisive results in the war.


  (ii) It recommends that this work continue on the highest priority and on the increasing scale necessary to obtain the weapon in the shortest possible time.


  (iii) That the present collaboration with America should be continued and extended especially in the region of experimental work.
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  Allison expressed surprise that Briggs had kept them all in the dark about this. Allison said, “I thought we were making a power source for submarines.”29


  Oliphant flew to Berkeley at the beginning of September to see if Lawrence could salvage the effort to establish sincere British-American cooperation on the bomb. Apparently by accident, when Lawrence took Oliphant to see the site for his new 184-inch cyclotron, Oppenheimer joined the tour and he had the opportunity to listen to Oliphant’s discussion of the British proposal for the construction of the bomb. “Oppie” immediately became intrigued with it. Oppenheimer had joined the faculty at Berkeley in 1928 as theoretical physicist and had made quite name for himself. The magnitude of the questions to be answered was a theoretical physicist’s dream.30 Oliphant gave Lawrence a copy of the MAUD report. With no aggressive response, he returned to England dismayed.
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  Lawrence then called Arthur Compton, who set up a meeting on September 25th in Chicago, to include Conant. At that meeting, Lawrence spoke with passion as he reviewed what he had learned of the status of British research into the bomb and his own advances with the cyclotron. Then he expressed his great dismay at the inability of the American government to recognize the need to beat Germany to the bomb, just as England had. Conant was reluctant to take the report farther up the ladder. Compton came to Lawrence’s aid, offering his confirmation of the reports from England and of the evidence he had received that Germany was indeed working on a bomb. Conant countered by challenging Lawrence: “Ernest, you say you are convinced of the importance of these fission bombs. Are you ready to devote the next several years of your life to getting them made?” Lawrence, momentarily stunned, called Conant’s bluff: “If you tell me this is my job, I’ll do it.”31
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  Back in Washington, Conant briefed Bush on the situation. The two then decided to call another meeting of their National Academy of Sciences and added to the group W. K. Lewis, a chemical engineer with experience in industrial scale laboratory operations, and George B. Kistiakowsky, the NDRC explosives expert. Conant, already aware of the need for changes, then questioned Fermi and Wigner, both of whom agreed that Lawrence’s assessment of the probability of creating a bomb in time to play a decisive role in the war was valid. On October 3, 1941, G. P. Thompson, British Liaison Officer in Ottawa finally and officially delivered the MAUD report to Vannevar Bush. On the 9th, almost two years to the day since Alexander Sachs’ meeting with Roosevelt and without waiting for the results of the third National Academy of Sciences meeting, Vannevar Bush took the MAUD report directly to the President and the Vice-President, stating that “new knowledge” had made “it probable that the production of a super-explosive may not be as remote a matter as it previously appeared.”32


  President Roosevelt, on hearing of the British advances toward the creation of a bomb, instinctively grasped the situation. He told Bush he wanted to create a restricted “Top Policy Committee” that would help him set atomic policy. He told Bush exactly who he wanted on the committee, besides himself: Vice President Wallace; Secretary of War Henry Stimson; Army Chief of Staff General George C. Marshall; Bush; and Conant. That was it. Roosevelt had effectively reserved nuclear weapons policy to himself, with the best minds in the country to advise him.33


  Bush suggested that at some point when industrial production became necessary, some other organization would have to take over from the Office of Scientific Research and Development. Roosevelt agreed.34 Although the President had not committed the United States to build a bomb, he had committed the American scientific community to find out whether or not it could be done.


  Compton was to prepare a new report from the National Academy of Sciences. He began by questioning Fermi about the amount of fissionable Uranium 235 that would be necessary to create a functional bomb. Fermi concluded that it would take not more than 100 pounds. He questioned Harold Urey, America’s leading scientist working on isotope separation, who concluded it would require 40,000 to 50,000 one-yard-long centrifuges that would cost about $100 million. Compton visited with Eugene Wigner for confirmation that the Fermi-Szilard graphite pile (nuclear reactor) was moving in the right direction. He received it. Then, nearly in tears, Wigner virtually begged Compton to move forward with the atomic bomb project. He was sure the Germans were already actively working on it.


  Compton called a meeting of his committee for October 21st in Schenectady, New York.35 There, Lawrence, who had convinced Compton to make Oppenheimer a part of the team, read the MAUD report aloud. Compton added the reports he had received from Fermi, Urey, Wigner, and Seaborg. The group then discussed the best approach America could take on the issues raised and concluded that pushing forward with Lawrence’s cyclotron method of separation, also known as electromagnetic separation, was their best bet. Oppenheimer came prepared with his estimate on how much Uranium 235 would be necessary to make the bomb work. He calculated it might require as much as 100 kilograms (225 pounds), roughly equal to Fermi’s estimate, but ten times more than that of the British scientists.


  Compton then raised the question of how long it would take to refine the active ingredients and to produce a functional bomb. Unfortunately, the engineers he had recruited were unwilling to commit to an estimate. In the end, Bush suggested it would take perhaps three to five years and cost some hundreds of millions of dollars. Disgusted with the lack of aggressive action, Lawrence took Oppenheimer and left. The next day, Lawrence mailed a scalding letter to Compton:



   It will not be a calamity if, when we get the answers to the uranium problem, they turn out negative from the military point of view, but if the answers are fantastically positive and we fail to get them first, the results for our country may well be a tragic disaster. I feel strongly, therefore, that anyone who hesitates on a vigorous, all-out effort on uranium assumes a grave responsibility.36




  With the winds of war blowing briskly, Churchill and Roosevelt met aboard the American heavy cruiser USS Augusta in Placentia Bay, Newfoundland, on August 14, 1941 and signed what they called the “Atlantic Charter.” Outside of the political agreement in support of self-determination for dependent people, the American and British commanders-in-chief and their military commanders confirmed that when America came into the war, the general strategy would be for America to help England defeat Germany first, after which both would deal with Japan.


  On November 6, 1941, Dr. Compton officially delivered the report of his third National Association of Sciences committee meeting. It dealt specifically with “the possibilities of an explosive fission reaction with U235” to Dr. Bush. The report stated that “a fission bomb of superlatively destructive power will result from bringing quickly together a sufficient mass of element U-235. . . . .”37 (original emphasis). Atomic bombs could be created within three to four years--if the project was given all possible support. The cost would be approximately $133 million.38
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  Bush personally delivered the report to the President on November 27th, describing an aggressive program for the development of an atomic bomb. It included a recommendation to turn over the work being done at the various universities to the military at some point. Two days later, the President decided to formalize the relationship between America and England about atomic research. He wrote to Prime Minister Churchill that the two countries should form a joint committee that would cooperate and share information on the development of an atomic bomb.


  Japan’s war against America begins


  On December 3rd, Admiral Isoroku Yamamoto, Commander in Chief of the Japanese Imperial Combined Fleet, approved the final plan for the attack on Pearl Harbor.39 On the 5th, Emperor Hirohito concurred. The Great Pacific War began on December 7th with a Sunday morning sneak attack against the American Pacific Fleet stationed at Pearl Harbor, Territory of Hawai’i.
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  In a joint address to both houses of Congress, Roosevelt promised the American public vengeance on Japan for the sneak attack on Pearl Harbor and total war against all totalitarians. Hitler declared war on the United States the next day. The American nation, men and women alike, accepted the challenge and committed themselves to total war mobilization.


  America was in no shape to fight a two-ocean war. The country was short of manpower and equipment; guns, vehicles, planes, and ships. The question facing Roosevelt was how to manufacture what was needed to fight the war, as fast as possible. Daily headlines describing military advances being made by Germany and Japan emphasized the urgency. In his book, Freedom’s Forge, historian Arthur Herman describes how President Roosevelt coerced American businessmen to produce the equipment necessary to produce victory in World War II. They built what Roosevelt called “the arsenal of democracy.” Together, American businessmen and American government produced two-thirds of the Allied equipment used in World War II. That included 86,000 tanks, 2.5 million trucks and half a million Jeeps, 286,000 warplanes, 8,800 naval vessels, 5,600 merchant ships, 434 million tons of steel, 2.6 million machine guns, and 41 million rounds of ammunition, not to mention the greatest superbomber of the war, the B-29, and the atomic bombs.39a
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  With the United States now facing a clear and present danger, the scientists hoped President Roosevelt would use his war-time powers to direct significantly greater funds into the development of the atom bomb. On December 18, 1941, just a week after the declaration of war, the new OSRD S-1 (S1) (the organization that was charged with actually creating the bomb mechanism) held its first meeting, this time with a greatly increased sense of enthusiasm and urgency. E. O. Lawrence and Oppenheimer were present. Lawrence’s cyclotron was producing a microgram of enriched uranium every hour. He accepted the responsibility of providing the first samples of enriched uranium for the experiments that would be conducted in the future.40 Compton had also added W. K. Lewis from MIT, George Kistiakowsky from Harvard and Robert Millikan from Chicago to his scientific review panel for the Top Policy Committee. Harold Urey was given the responsibility of developing gaseous diffusion at Columbia, Eger V. Murphree, director for research for Standard Oil of New Jersey, would develop the centrifuges, and Compton would head the theoretical studies and the actual design of the bomb.41

  
  Dr. Conant confided to Secretary of War Stimson’s Special Assistant, Harvey H. Bundy, that “The Germans can never win this war, and we shall win it unless they are ahead of us in the development of the atomic bomb.”42


  Roosevelt finally found time to return Bush’s report to him with a hand-written note that read: “Jan 19—V.B. (Vannevar Bush) OK – returned – I think you had best keep this in your own safe, FDR.”43 The pace of America’s atomic bomb project increased significantly.


  At the team’s third meeting, on January 24, 1942, Dr. Compton decided to transfer the scientists who had been working at Columbia and Princeton to the University of Chicago. Lawrence would remain at Berkeley with his cyclotrons and Oppenheimer. The next day, Compton sent them all a thank you letter, and asked them to come to Chicago to discuss the creation of a new “Metallurgical Laboratory” there. In the doubles squash court at the University of Chicago, Samuel Allison began work on a small experimental graphite pile, using the concept that Szilard originally developed. Fermi’s would follow. Lawrence traveled to the Chicago meeting with Luis Alvarez and Alfred Loomis. They learned that Compton had already arrived at a basic set of deadlines: January 1943 for a sustained chain reaction; January 1944 to begin extraction of plutonium; and January 1945 for the first bomb.


  Lawrence recommended that Oppenheimer should join the S1 team as a full-time advisor.44 Compton had become confident enough in Oppenheimer’s work to agree. This caused Conant to call Major John Lansdale, U.S. Army Intelligence, to OSRD headquarters. The Harvard law graduate was assigned to the U. S. Army’s Counter-Intelligence Group in Washington. Supervising some 300 agents, Lansdale conducted a security check on the Radiation Laboratory, finding Oppenheimer “questionable” for security reasons. Lansdale would continue to work at maintaining security within the atomic bomb project for the duration of the war.45 Oppenheimer’s “leftist tendencies” would be a constant concern for Lansdale.


  By early February 1942, the OSRD entered into ten contracts with twelve different research institutions, for a total of more than $1 million. The figure doubled the following month. By mid-February, the Rad Lab produced 200 micrograms of Uranium 235, enriched to 35%. The converted 37-inch cyclotron was producing two micrograms per hour. Vannevar Bush visited the lab and, being quite impressed, advised President Roosevelt that the electro-magnetic process of separation looked like it might be the best bet. Lawrence’s new 184-inch cyclotron was about to come on line, and that would tell the final tale.
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  By March 9, 1942, Dr. Bush advised the President that each of the five different theoretical mechanisms that were proposed for producing fissionable material, Uranium 235 and Plutonium 239, were demonstrating that sufficient quantities of both could be produced in an industrial facility built for that purpose. Until all but one or two remained viable, he planned to continue studying the methods intensively and simultaneously. To begin the construction of pilot plants for both uranium and plutonium production by summer, he then suggested to the President that he thought the committee should turn the industrial phase of the project over to the Army as a War Department program. The Army was a logical choice because of its Corps of Engineers. Furthermore, placing the entire project under the control of the army under the War Department would provide the mechanisms necessary to maintain absolute secrecy. General Marshall, Chief of Staff, U.S. Army, chose Brigadier General Wilhelm D. Styer, Chief of Staff of the Services of Supply, a West Point graduate with an additional degree in civil engineering from M.I.T and two decades of service in the Army Corps of Engineers (ACE), to become fully briefed on nuclear developments and to prepare the Army for its role in the atomic bomb project. The objective remained to develop an atom bomb that could be used as a weapon and to do it before the Germans did.


  Oppenheimer takes the lead


  On May 18th, Gregory Breit, whose official title in the S1 organization was Coordinator of Rapid Rupture (the bomb project’s codename at that time), resigned from the project because he just could not cope with Oppenheimer. Compton immediately gave the job to Oppenheimer, much to Lansdale’s consternation. On the 23rd, Section S-1 Chairman Lyman Briggs and the top scientists met to discuss progress and to make plans. A major part of the discussion focused on the size and cost of a facility large enough to produce sufficient amounts of Uranium 235 to produce a bomb. By this time, Robert Serber had arrived as the first assistant to Oppenheimer. With Serber’s assistance, Oppenheimer had re-calculated the amount necessary to reach critical mass for an explosion. He concluded that critical mass was closer to two kilograms of uranium refined to 85% purity, much more attainable than the 100 kg he had reported earlier. Arthur Compton recommended to Bush that $12 million be spent on a production facility and that construction should be completed by September 1943. Bush passed this report on to the President.46
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  The committee concluded that the promise of success was good enough that funding should immediately be made available to intensify research on all five refining mechanisms. If that were done, they were confident that a small number of bombs could be available by about July 1944. They also agreed that the Army Corps of Engineers should take over the project for construction of the production facilities of sufficient size for the rapid purification of enough radioactive uranium and plutonium to build the bombs.
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  Current began to flow through Lawrence’s latest creation, the 184-inch cyclotron, on May 26th. In mid-June, Lawrence communicated to Bush that he had achieved sufficiently good results to justify the construction of a major production plant. Bush, Conant, and General Styer approved the Top Policy Committee’s final recommendations on June 17th, 1942. Dr. Bush forwarded the report to the President, with the approval of the Vice President, Secretary of War Stimson, and General Marshall.


  U.S. Army Corps of Engineers takes command


  The plan recommended another reorganization of the atomic bomb program to give the Army the authorization and the funds necessary for the production of uranium and of plutonium. A new engineering district would have to be created within the Corps of Engineers, specifically designed for this project. General Styer was to pick the man who would run the program. The plan required $54 million for the fiscal year 1943. Roosevelt read the plan and, clearly having had time to consider the consequences of the decision, immediately affixed the note “O.K. FDR.”47


  Thus, President Franklin Roosevelt decided to proceed full speed with the development and construction of atomic bombs. The scientists would receive whatever they needed, at whatever cost, either to make it happen or to prove it could not. The Army would receive all the funds it needed to develop a bomb, with the full support of the scientific community. The basic military requirements of the Army Corps were to provide America’s armed forces with a weapon that could end the war and to do it before the Germans could do it. The United States was now fully committed to an all-out effort to build an atomic bomb and drop it on Germany, if necessary, to end the war. It should be noted that authorizing the plan to build the bomb still did not commit the President actually to use it. That decision he reserved for himself to make, at a later date.


  As an afterthought for the reader, there is a thought-provoking “what if” to this chapter. It will be remembered that Einstein, Szilard, Teller, Fermi, Wigner, and Sachs had first advised President Franklin Roosevelt that the United States should get busy on building an atomic bomb on August 2, 1939. He did not actually decide until June 17, 1942, nearly three years later. It is interesting, fun actually, to speculate on what the world would be like today had the decision to build the bomb been made just a year and a half earlier, advancing the end of the war from August 1945 to February 1944, before the fall of Germany. If the United States had dropped an atomic bomb on Berlin, would Japan have withdrawn from its war in the Pacific? If the U.S. had dropped the bomb on the Germans instead of the Japanese, would world opinion of America’s use of the bomb differed?


  Here our story takes yet another turn on the path to Tinian, Hiroshima, and Nagasaki. Up until President Roosevelt approved Dr. Vannevar Bush’s plan for the creation and construction of atomic bombs, civilians at university settings had done virtually all the work on the bomb. Now the President turned the project over to the United States Army. For the project to succeed, laboratory-raised scientists with a variety of ethnic backgrounds and nationalities, dedicated to the free exchange of ideas, would have to learn how to get along with West Point and Annapolis-raised military bureaucrats. At the same time, arrogant brown shoe “lifers” would have to learn how to deal with the eccentricities of equally arrogant, perhaps somewhat pompous, white-robed Nobel Prize winners, and their cocky protégés. Could they work together?
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  Dr. Bush wasted no time effectuating the new plan to build atomic bombs. The ink from President Roosevelt’s pen was hardly dry when Dr. Bush walked it over to General (GEN) George C. Marshall’s office. The U.S. Army Chief of Staff and member of the president’s Top Policy Committee on uranium concurred with the plan and immediately set the wheels in motion. Colonel James C. Marshall, then the Army Corps of Engineers “District Engineer” for the Syracuse, New York, Engineering District, was subsequently ordered to create a new engineering district. He chose Lieutenant Colonel (LTC) Kenneth D. Nichols Civil Engineering Corps (CEC), a West Point graduate who had earned a Ph. D. in hydraulic engineering from the University of Iowa, as his deputy.48 Nichols would play a major role in the atomic bomb project throughout its existence. Colonel Marshall opened a liaison office in Washington, D. C., and then set up a temporary district office, which he named the Manhattan Engineering District (M.E.D.) at 270 Broadway in New York City.


  District Engineer Marshall’s next priority was to find the man who could organize the security forces for the super-secret project. He chose Major John Lansdale, the same man Compton had brought in to investigate Oppenheimer and the other members of the OSRD-S1.49


  As mentioned before, the scientific end of the bomb project was maintained through Vannevar Bush, head of the OSRD. Bush gave Arthur Compton responsibility for bomb physics. Upon the recommendation of Dr. Ernest O. Lawrence, Compton appointed Oppenheimer to head the bomb development project for the OSRD-S1 section. Despite Lansdale’s concerns and report on Oppenheimer’s “leftist tendencies,” Compton maintained his faith in the young U. C. Berkeley theoretical physicist and retained him.


  During the month of July 1942 Oppenheimer conducted a summer study program at Berkley on the feasibility of a nuclear weapon. Some of the nation’s greatest minds gathered around the table.50 Among them was one of Oppenheimer’s former students, Robert Serber, who had earned his Ph. D. and the respect of others around the table. Serber had fallen under the spell of Oppenheimer in 1934 during a lecture he was giving at Ann Arbor and joined Oppenheimer at Berkeley.51 Serber opened the seminar, describing the current concepts of developing an atomic bomb. He would eventually visit Tinian.
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  Serber explained to the group, quite clearly, that the objective of their work was to produce a practical military weapon and that it would require the purification of some 33 pounds of U235 or about 11 pounds of P239. At the end of the session, the gathered scientists unanimously concluded that although there were uncertainties, “We have become convinced that success in this program before the enemy can succeed is necessary for victory. We also believe that success of this program will win the war if it has not previously been terminated.”52


  On September 17, 1942, after Colonel (COL) Leslie Groves testified at a Congressional hearing, his superior advised him that he would not be going overseas to the combat assignment he had requested. Groves’ commander told the Colonel that not only had the Secretary of War personally selected him, but also the President himself had approved his selection for a very important assignment.53
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  Born in 1896, the year of President McKinley’s first election, Groves grew up in Albany, New York, and, before entering West Point, he was educated at the University of Washington and the Massachusetts Institute of Technology. A perfectionist, Groves graduated fourth in his academy class of 1918 and he chose a commission in the Army Corps of Engineers. Eventually, Major Groves received a post to the General Staff in Washington, D.C. as Deputy Chief of Construction, where he oversaw some projects. He built the Pentagon on time and under budget. His reputation as an officer of high intelligence, tremendous drive and energy, and great organizational and administrative skills far outweighed his apparent ruthlessness, arrogance, and self-confidence to a fault. He gradually climbed the peacetime promotion ladder and became a full bird colonel. Lieutenant Colonel (LTC) Kenneth D. Nichols, who would serve with Groves for the duration of the war, described him as “the biggest sonovabitch I’ve ever met in my life, but also one of the most capable individuals.”54 Weighing in at about 250 pounds, Groves was smart, and he knew it.


  To make sure he had the rank necessary to function properly, and perhaps to salve any hard feelings about being held back from his promised overseas deployment, Groves was promoted to brigadier general. He had full responsibility for administering the entire Manhattan Project, including the construction of all necessary facilities, operational organizations at all levels and, most important, a maximum security plan. With shiny new stars on his shoulders, Groves took the bull by the horns. On September 19th, in one of his first official acts, Groves made final arrangements for the acquisition of a site at Oak Ridge, Tennessee for the uranium purification process, code named “Site X.”55
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  Secretary of War Henry Stimson had become the de facto head of the President’s Top Policy Committee.56 He created a new Military Policy Committee, which served as Groves’ board of directors. In line with the American democratic system, civilians were placed in charge of the new committee. Dr. Bush was named chairman with James Conant as his alternate. The two military members were Major General (MG) Wilhelm D. Styer, General Marshall’s representative, and Rear Admiral (RADM) William R. Purnell, the personal representative of Admiral Ernest J. King, the new Commander-in-Chief of the U.S. Navy. Groves would serve as the Military Policy Committee’s executive director.57


  Purnell had served as Chief of Staff to Admiral Thomas C. Hart’s Asiatic Fleet. At the time of his appointment to the Military Policy Committee, Purnell was Deputy Chief of Naval Operations for Materiel and the Navy representative on the Joint Committee on New Weapons and Equipment. Wearing the Navy Distinguished Service Medal, he was treated with high respect. He eventually became the first to propose that it would take two bombs, dropped one after the other, to convince the Japanese to surrender.58


  One of the first people Groves worked his magic on was Donald Nelson, Chairman of the War Priorities Board. Colonel Marshall had attempted to get Nelson to give the Manhattan Project the highest of priority ratings for war materials, but Nelson was unwilling to do it, noting that, at the time, there were other projects with a higher priority. To solve the problem, Brigadier General Groves drafted the following letter, addressed to himself and asked Nelson to sign it:



   I am in full accord with the prompt delegation of power by the Army and Navy Munitions Board [ANMB] through you [Groves] to the District Engineer, Manhattan District, to assign an AAA rating, or whatever lesser rating will be sufficient, to those items the delivery of which, in his opinion, cannot otherwise be secured in time for the successful prosecution of the work under his charge.59




  [image: Admiral Ernest J. King, Commander-in-Chief, United StatesFleet (above), was a member of the American Joint Chiefs of Staff, and the U.S. Navy representative to the Manhattan Project. He delegated primary responsibility for the navy’s role in the Manhattan Project to RADM William R. Purnell. He worked closely with General Groves on all aspects of the Manhattan Project, particularly the delivery of bomb parts and personnel to Tinian. NARA]
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  When Nelson refused to sign it, Groves threatened to call the President. Nelson signed the letter, Groves thanked him and left.


  Oppenheimer establishes the Los Alamos Laboratory


  One of the first of many cross-country trips Groves made was to the University of California at Berkeley where he met Dr. Ernest O. Lawrence, director of the Berkeley Radiation Laboratory. Oppenheimer, head of the S-1 bomb project was there, of course. When Groves asked for suggestions on how to improve the system, Oppenheimer immediately suggested that it would facilitate their work if all the scientists involved in atomic research from all the universities around America could be brought into one laboratory at an isolated location. Brigadier General Groves took this advice to heart.60


  Oppenheimer showed him a boarding school for boys located at 7,300 feet in New Mexico’s Jemez Mountain Range. He had spent many summers at his family’s cabin in Northern New Mexico, riding horses throughout the area. The Ranch School was a relatively large institution, so he had likely visited it during one of his rides. It was sufficiently isolated for the Army to provide adequate security. It had several standing buildings, so they could begin moving the scientists quickly. Groves followed his personal dictum: “When in doubt, act.”61 He used his new top priority rating to purchase the 54,000-acre parcel and ordered construction to begin. The school was given its notice of eviction on December 7, 1942, and it closed in February. Then Groves turned it over to Oppenheimer for development. Thus, Oppenheimer and New Mexico joined the Manhattan Project. The first group of scientists arrived at Los Alamos, now “code-named Project Y,” in March.62


  Groves and Oppenheimer were the original “Odd Couple,” literally the “Thick and the Thin” of it. Groves had a reputation for being an overbearing, overpowering bully. Apparently, he did not show it to Oppenheimer. Or, Oppenheimer’s liberal mind paid no attention to Groves’ bluster. For Oppenheimer, this was the chance of a lifetime, and he grabbed it.


  Arriving back in D.C. on November 5th, Groves gave the order for Stone and Webster to begin construction on the uranium production plant at Oak Ridge, Tennessee. He chose to give priority to the electromagnetic separation method that Ernest Lawrence pioneered. Thus he gave a sense of direction to the scientists. Then, on November 25, 1942, he officially established the Los Alamos Scientific Laboratory (LASL), a.k.a. Site Y, or just Y. Five days later, he authorized the Albuquerque District of the Corps of Engineers to begin construction on the living quarters for the men and women who soon began to arrive at Los Alamos. In Groves’ words, the responsibility of the Los Alamos Laboratory was:



   . . . to carry on research and experiments necessary to the final purification of the production material, its fabrication into suitable active components, the combination of these components into a fully developed usable weapon, and to complete the above in time to make effective use of the weapon as soon as the necessary amount of basic material has been manufactured.”63 Groves orders to Oppenheimer were . . . “to lose no day in preparing an atomic bomb . . . The deadline never changed. It was as soon as possible.”64
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  LOS ALAMOS HISTORICAL MUSEUM


  Controlled nuclear chain reaction achieved


  Then, on a cold December 2, 1942, the OSRD scientists reached a monumental goal. On that day, Enrico Fermi initiated the first self-sustaining chain reaction in Chicago Pile Number 1 at the University of Chicago Metallurgical Laboratory. The experimental graphite atomic “pile” that Szilard had envisioned and that Fermi had constructed worked. The controlled nuclear chain reaction produced a steady 1/2W of power for four and a half minutes before the operators shut it down. (Orville Wright’s first powered flight lasted twelve seconds.) This was the first solid evidence that in fact scientists could make a bomb using atomic energy. Dr. Compton, who was present, called Dr. Conant at Harvard with the now famous coded message: “The Italian navigator [Fermi] has just landed in the new world.” When Compton asked about the dangers that were involved, Compton replied, “The natives are friendly.” It didn’t blow up!65


  [image: This illustration depicts the graphite pile at the University of Chicago as Enrico Fermi and his associates demonstrated the first controlled nuclear reaction. NARA]
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  The amount of uranium that Fermi used in his test was tiny, and virtually all they had. Thus, General Groves concentrated his immediate energy on ensuring that the scientists would have sufficient quantities of both uranium and plutonium to make a bomb from each. Lawrence already produced refined Uranium 235 samples at Berkeley. Now, Groves needed to build a plant to transmute uranium into the more powerful plutonium.


  [image: Robert Serber delivered the opening colloquiums at the Los Alamos Laboratory. They were colllected into a publication titled The Los Alamos Primer. LOS ALAMOS HISTORICAL SOCIETY ARCHIVES]
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  Enter Captain William S. “Deak” Parsons, USN


  


   



  

  

  

  

  

  

  

  [image: Groves chose Dr. J. Robert Oppenheimer to be the first director of the laboratory at Los Alamos. NARA]


  

  

  

  

  

  

  

  

  

  

  [image: Dr. Norman Foster Ramsey, Jr. was a distinguished physicist and the son of a U.S. Army general officer. WIKIPEDIA]

  
  

  


   



  

  

  

  

  

  

  [image: U.S. President Franklin Roosevelt and British Prime Minister Winston Churchill agreed to share secrets about the development of a nuclear weapon during their meeting at Québec. NARA]

  
  

  

  

  American-British atomic cooperation solidified


  

  


   



  

  [image: Ernest Watson, Lord Rutherford, and John Cockcroft, among England’s finest physicists, prepare to visit the United States. NARA]

  
  

  

  


   



  

  

  

  

  

  

  [image: Although America’s new XB-29 Superfortress could make the round trip from the Marianas to Japan and carry up to 20,000 pounds of bombs, the bomb bays were not created with atomic bombs in mind. HTTP://WWW.NATIONALMUSEUM.AF.MIL]


  

  

  

  [image: General Henry H. Arnold, Chief of Staff, U.S. Army Air Forces, ensured that the B-29 was properly reconfigured to carry atomic bombs. NARA]

  
  

  

  

  

  

  [image: General Arnold delegated authority for the Manhattan Project decisions to BG Lauris Norstad. NARA]


  

  


   

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  [image: Major Clyde Shields, a B-29 test pilot, led the drop test team at Wendover. ATOMICHERITAGE.ORG]

  
  

  

  

  

  [image: Captain David Semple served as Major Shields’ bombardier in the drop test program.]
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  Operation Forager


  

  

  [image: As Admiral Spruance’s flagship, the USS Indianapolis participated in Operation Forager. The cruiser is seen here just off Tinian, where it had engaged a Japanese shore gun installation that had knocked both the destroyer Norman Scott and the battleship Colorado out of action. U.S. NAVY PHOTO]


  

  

  [image: Operation Forager, the capture of the Mariana Islands, destroyed both Saipan (page 36) and Tinian. Of the 30,000 Japanese who defended Saipan, only a handful survived. Thousands of civilians became “collateral damage.” Of the 71,000 Americans who landed, 2,949 were killed and 10,464 wounded. The losses were less on Tinian, but still devastating. The remains of the Japanese Imperial Naval Air Station at Hagoi, Tinian, seen here, would be bulldozed by U.S. Seabees who turned it into North Field, US Army Air Forces, a strategic B-29 operating base.]
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  [image: Wendover Army Air Base in the Utah desert was chosen for security reasons, isolated from prying eyes. A B-17 Flying Fortress can be seen flying over Wendover Air Base. WENDOVER HISTORICAL SOCIETY]


  

  

  

  [image: COL Paul Tibbets, Jr. was chosen to command the 509th Bombardment Group. 509TH ALBUM]

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  [image: BG Uzal G. Ent gave the orders for Col. Tibbets to take command of the 509th Bombardment Group at Wendover, Utah. AMERICAN AIR MUSEUM]


  

  

  

  

  

  

  

  

  [image: Lieutenant Colonel (LTC) Tom Class-sen (top) was commanding officer of the 393rd Squadron when it went through B-29 flight training with the 504th Bomb Group. When the 393rd was selected to be the core of an atomic strike group, Classen took them to Wendover, where he became Deputy Commander, 509th Bombardment Group.]


  

  

  

  

  

  

  

  

  

  

  

  

  

  


   

  

  



  


   



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  [image: Because the atomic bombs were so large and the B-29 was built so low to the ground, the bomb had to be placed in a pit, the B-29 moved over the pit, then the bomb hoisted into the bomb bay. Here, a prototype Little Boy is lowered into an early pit design at Wendover Air Base. LOS ALAMOS HISTORICAL SOCIETY ARCHIVES]


  

  

  

  

  

  

  

  

  [image: General Haywood S. “Possum” Hansell was a senior Army Air Forces planner when he was given command of the 73rd Bombardment Wing (Very Heavy) and the 21st Bomber Command on Saipan. His B-29s conducted the first high-altitude precision bombing missions against the Japanese home islands from Saipan in the Marianas. AIR FORCE RESEARCH AGENCY]


  

  

  

  

  [image: Commander Frederick Ashworth, USN, was highly qualified to be deputy ordnance officer to Captain “Deak” Parsons, USN, for the Project Alberta team. He had served as a combat pilot during the Guadalcanal Campaign, earning the Distinguished Flying Cross. WWW.ATOMICHERITAGE.ORG]
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