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    Abstract

        
            The first nuclear synthesis and identification (i.e., the discovery) of the synthetic transuranium element plutonium (isotope /sup 238/Pu) and the demonstration of its fissionability with slow neutrons (isotope /sup 239/Pu) took place at the University of California, Berkeley, through the use of the 60-inch and 37-inch cyclotrons, in late 1940 and early 1941. This led to the development of industrial scale methods in secret work centered at the University of Chicago's Metallurgical Laboratory and the application of these methods to industrial scale production, at manufacturing plants in Tennessee and Washington, during the World War II years 1942 to 1945. The chemical properties of plutonium, needed to devise the procedures for its industrial scale production, were studied by tracer and ultramicrochemical methods during this period on an extraordinarily urgent basis. This work, and subsequent investigations on a worldwide basis, have made the properties of plutonium very well known. Its well studied electronic structure and chemical properties give it a very interesting position in the actinide series of inner transition elements.
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                    Twentieth Anniversary of the Biology Division of the Oak Ridge National Laboratory

                    
                        Technical Report

                    IN THE EARLY 1940's, the area that now holds the Oak Ridge research and development complex was mostly wilderness - a broad lowland strip made up of narrow picturesque valleys paralleled by a series of small wooded ridges and hills. Because of its relative isolation between the Great Smoky Mountains on the southeast and the Cumberland Mountains on the northwest, access to hydroelectric power from the Tennessee Valley Authority, and a plentiful water supply, this wilderness was selected in June 1942 as the site of several phases of the nation's wartime Manhattan Project. The community to house personnel of themore » "top-secret" development was constructed at a point called "Site-X," which soon came to be known as Oak Ridge. The history that was made here is known throughout the world. Built secretly in 1943-44, under the pseudonym of the Clinton Engineer Works, were three large plants urgently needed to turn out materials for the first nuclear fission bomb. Two plants (Y-12 and K-25) were designed for processes concerned with the separation of uranium-235, and the third (X-10) as a pilot plant for the production of plutonium. The plants operated successfully, World War II was shortened, and the nation's nuclear energy program had begun. The original Manhattan Project biologists first served under H. J. Curtis and later under P. S. Henshaw, and performed experiments directed toward establishing radiation and fission products. At this time the biologists were part of what was then called the "Biological Section," an element of the Health Division of the then-named Clinton Laboratories. Waldo E. Cohn, present head of the Biology Division's Nucleic Acid Chemistry group, had been in charge of a group in the Manhattan Project at the University of Chicago that dealt with the separation of and biological testing for toxicity of highly radioactive fission products. In 1944, this group transferred to Clinton Laboratories' Chemistry Division where they helped to develop the radioisotope product and distribution facility that was announced to the world in 1946. P. C. Tompkins and Joseph X. Khym were also in the early Biological Section with Dr. Cohn, but were temporarily transferred to the Chemistry Division, rejoining the Biology Division at a later date. Another present Division member, G. E. Stapleton, also served in the original group of Manhattan Project biologists.« less
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                    Manhattan Project 1940s research on the prompt fission neutron spectrum

                    
                        Journal Article
                            Chadwick, Mark; Capote, Roberto - Frontiers in Physics
                            

                    We describe how the prompt fission neutron spectrum (PFNS) was determined for the Manhattan Project at Los Alamos. Early work before World War II at American and British universities is described, together with theoretical work by Feather at Cambridge and Bethe at Los Alamos. As the Manhattan Project was being planned in 1942, two experiments on natural uranium were commissioned that proved to be influential: 1) An integral experiment at Chicago by Christy and Manley that accurately determined the average PFNS spectrum energy, 2.2 ± 0.2 MeV; 2) Bloch and Staub’s Stanford cyclotron measurement of the PFNS spectrum, which obtained anmore » average energy of 1.70 ± 0.34 MeV. These two papers, previously unavailable outside of Los Alamos, are reproduced in the Supplementary Appendix. From these data, at the beginning of the project in 1943 Serber estimated an average 235 U PFNS energy of 2 MeV, and indeed this agrees with today’s best estimate. The challenges facing the scientists involved both the availability of only very small samples of enriched uranium and plutonium targets, and fast neutron detection technologies. During the project, 235 U and 239 Pu PFNS were measured by Nicodemus and Staub. These also proved to be quite accurate and gave an average spectrum energy of 2 MeV for 235 U. [This is not reproduced in the Appendix because it was published after the war in Physical Review 89, 1288 (1953)]. New methods were developed to enable more accurate measurements, and this paper describes how the PFNS was determined surprisingly well by 1945. We end by describing the post-war measurements in the 50s, including the PFNS data used by Ford and Wheeler in their simulations in 1951, the Bonner 1952 data, the seminal 1952 Watt paper with a new empirical parametrization of the PFNS, and the accurate PFNS measurement undertaken at Los Alamos by Cranberg et al. in 1956. We compare the measurements with our best understanding today as embodied in the Evaluated Nuclear Data File ENDF/B-VIII.0. Some images from historical documents in our Los Alamos National Security Research Center (NSRC) archives are shown.« less
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                    The table of isotopes eary story

                    
                        Conference
                            Seaborg, G
                            

                    The first complete Table of Isotopes, entitled {open_quotes}A table of induced radioactivities,{close_quotes} consisting of 13 pages including references, was published by John J. Livingood and me in the January, 1940 issue of Reviews of Modern Physics; this publication also included a table {open_quotes}Stable Isotopes of the Elements{close_quotes} but didn`t include the natural radioactivities. This was soon followed by a similar {open_quotes}Complete list of induced radioactivities{close_quotes} included in my extensive article {open_quotes}Artificial Radioactivity{close_quotes} published in the August 1940 issue of Chemical Reviews. Then during World War II, working at the wartime Metallurgical Laboratory of the University of Chicago (but with camouflagedmore » identification with U.C. Berkeley) I published in the January 1944 issue of Rev. Mod.-Phys. a 32-page {open_quotes}Table of Isotopes{close_quotes} which included the stable isotopes and natural radioactivities. My {open_quotes}Table of Isotopes{close_quotes} in Rev. Mod. Phys. was updated in 1948 (83 pages), 1953 (182 pages), 1959 (319 pages) with Isadore Perlman, Jack M. Hollander and Donald Strominger as various co-authors.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    History of MET Lab Section C-I, April 1942--April 1943

                    
                        Technical Report
                            Seaborg, G
                            

                    A day-to-day account of the work done at the University of Chicago Metallurgical Laboratory from April 1942 to April 1943 is given. The work concerned the development of chemical procedures for the extraction of plutonium, for the purification of plutonium, and, in the later phases, for research on the isotopes of other heavy elements including other transuranium elements. (LK)

                        
                            	https://doi.org/10.2172/7110621
	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Phil Wallace and Theoretical Physics at McGill in the 1950's: A Personal Perspective

                    
                        Journal Article
                            Jackson, John - Physics in Canada
                            

                    In 1946 Philip (Phil) Russell Wallace joined the Mathematics Department of McGill University as an Associate Professor of Applied Mathematics, apparently because A. H. S. Gillson, Dean of Arts and Science, wanted theoretical physicists to be in the Mathematics Department. He came with the dream of creating a theoretical physics group at McGill. By the spring of 1949, Phil was authorized to recruit two junior faculty in Mathematics. He hired Theodore (Ted) F. Morris from U. Toronto, who joined in September 1949, and me, who came in January 1950. The group had begun. Phil Wallace was born in Toronto inmore » 1915 and grew up there. He entered the University of Toronto in 1933, earned a B.A. in mathematics in 1937, a M.A. in 1938, and a Ph.D. in applied mathematics in 1940 under Leopold Infeld. His Ph.D. thesis in general relativity was entitled 'On the relativistic equations of motion in electromagnetic theory.' In 1940 World War II had engulfed Europe and was having its effect on Canada, but the US was still at peace. L. J. Synge, Head of the Applied Mathematics Department at Toronto, told Wallace that people such as he would be needed in war work, but things were not ready quite yet. Hold yourself ready. Phil took a two-year position as lecturer in mathematics at the University of Cincinnati (1940-42); in the fall of 1942 he became a lecturer in mathematics at M.I.T. It was from there that he was recruited by Synge to join the war effort from 1943 to 1946 at N.R.C.'s Montreal Laboratory, the genesis of the Canadian Atomic Energy Project. Phil has described those heady wartime years in these pages. Much of the effort of the theoretical physicists was on nuclear reactor theory and the properties of relevant materials, such as graphite, under long and intense neutron bombardment. In late 1945 Phil was sent for four months to Bristol to learn about the properties of graphite from the esteemed N. F. Mott. This exposure led Phil to a life-long interest in graphite and in condensed matter physics in general. After the war, the group of Montreal Lab theorists dissolved - some had already left for Los Alamos; some went to Chalk River; Volkoff returned to UBC to foster theoretical physics as part of physics in the West; Wallace to do the same in the East. But the path at McGill was not smooth. As a singular anomaly in a pure math department, Phil was tucked away in the corner of some engineering building, remote from the bulk of the mathematicians. And there was no welcoming mat from Physics. As Wallace remarks, 'I took a post at McGill, not surprisingly in the department of Mathematics. Certain complications of academic politics followed, such as jurisdictional disputes over course assignments. Theoretical physicists were treated more or less as foreigners or rivals by at least a segment of the physics department.' 'Why was that?' McGill's attitude about theoretical physics was colored for fifty years by the lingering influence of Ernest Rutherford, who was a faculty member from 1898 to 1907. In his essay about the beginnings of theoretical physics in Canada, Wallace quotes examples of Rutherford's views about theoretical physics. In short, theoretical physics is applied mathematics and has no place in a department devoted to the study of natural phenomena. Because of his eminence and connection to McGill, numerous physics graduates went to the 'Mecca' of Manchester then Cambridge to do a Ph.D. with the great man. Some then returned to the McGill Physics faculty to teach and perpetuate the Rutherfordian view of theory. Although the theoretical physics group at McGill in the 1950s had no official standing and no statutory leader, Phil Wallace was that leader and builder of the group. An inspiration to students and junior colleagues alike, he protected and nurtured us in the sometimes difficult circumstances of citizens without a country.« less
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