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Mottelson, Ben R.,

in full BEN ROY MOTTELSON (b. July 9, 1926, Chicago, Ill., U.S.), American-Danish physicist who shared the 1975 Nobel Prize for Physics with Aage N. Bohr and James Rainwater for his work in determining the asymmetrical shapes of certain atomic nuclei and the reasons behind such asymmetries. Having taken his doctorate in theoretical physics at Harvard University in 1950, Mottelson accepted a fellowship at the Niels Bohr Institute of Theoretical Physics in Copenhagen and then joined the faculty of the Nordic Institute for Theoretical Nuclear Physics there; he subsequently became a naturalized Danish citizen. From experiments conducted in collaboration with Bohr in the early 1950s, Mottelson discovered that the motion of subatomic particles can distort the shape of the nucleus, thus challenging the widely accepted theory that all nuclei are perfectly spherical. Subsequently it was discovered that such asymmetries occur in atoms of all elements. 
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Kroto, Sir Harold W., 

in full SIR HAROLD WALTER KROTO (b. Oct. 7, 1939, Wisbech, Cambridgeshire, Eng.), English chemist who, with Richard E. Smalley and Robert F. Curl, Jr., was awarded the 1996 Nobel Prize for Chemistry for their joint discovery of the carbon compounds called fullerenes. Kroto received a Ph.D. from the University of Sheffield in 1964. He joined the faculty of the University of Sussex in 1967 and became a professor of chemistry there in 1985. In the course of his research, Kroto used microwave spectroscopy to discover long, chainlike carbon molecules in the atmospheres of stars and gas clouds. Wishing to study the vaporization of carbon in order to find out how these carbon chains formed, he went to Rice University (Houston, Texas), where Smalley had designed an instrument, the laser-supersonic cluster beam apparatus, that could vaporize almost any known material and then be used to study the resulting clusters of atoms or molecules. In a series of experiments carried out in September 1985, the two men, along with Robert Curl, Smalley's associate at Rice, generated clusters of carbon atoms by vaporizing graphite in an atmosphere of helium. Some of the spectra they obtained from the vaporization corresponded to previously unknown forms of carbon containing even numbers of carbon atoms ranging from 40 to more than 100 atoms. Most of the new carbon molecules had a structure of C60. The researchers recognized that this molecule's atoms are bonded together into a highly symmetrical, hollow structure that resembles a sphere or ball. C60 is a polygon with 60 vertices and 32 faces, 12 of which are pentagons and 20 of which are hexagons--the same geometry as that of a soccer ball. In the 1985 paper describing their work, the discoverers chose the whimsical name buckminsterfullerene for C60, after the American architect R. Buckminster Fuller, whose geodesic dome designs have a structure similar to that atom. The discovery of the unique structure of fullerenes, or buckyballs, as this class of carbon compounds came to be known, opened up an entirely new branch of chemistry.
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Giaever, Ivar

(b. April 5, 1929, Bergen, Nor.), Norwegian-born American physicist who shared the Nobel Prize for Physics in 1973 with Leo Esaki and Brian Josephson for work in solid-state physics. Giaever received an engineering degree at the Norwegian Institute of Technology in Trondheim in 1952 and became a patent examiner for the Norwegian government. In 1954 he migrated to Canada, where he worked as a mechanical engineer with the General Electric Company in Ontario. In 1956 he was transferred to General Electric's Development Center in Schenectady, N.Y. There he shifted his interest to physics and did graduate work at the Rensselaer Polytechnic Institute in Troy, N.Y., receiving a Ph.D. in 1964. Giaever conducted most of his work in solid-state physics and particularly in superconductivity. He pursued the possible applications to superconductor technology of Esaki's work in tunneling, eventually "marrying," as he put it, the two concepts to produce superconductor devices that flouted previously accepted limitations and allowed electrons to pass like waves of radiation through "holes" in solid-state devices. Using a sandwich consisting of an insulated piece of superconducting metal and a normal one, he achieved new tunneling effects that led to greater understanding of superconductivity and that provided support for the BCS theory of superconductivity, for which John Bardeen (B), Leon Cooper (C), and John Robert Schrieffer (S) had won the Nobel Prize for Physics in 1972. It was for this work--based in part on Esaki's and further developed by Josephson--that Giaever shared the 1973 Nobel Prize with Esaki and Josephson.

