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Summary of scientific research
Nicola Cabibbo was a theoretical physicist who worked on different aspects of elementary
particles and their interactions. He made important contributions to the theory of weak interactions,
in particular through the discovery of the phenomenon of quark and current mixing. This discovery
established the existence of a new class of physical constants, whose first example is the Cabibbo
angle which determines the mixing of strange quarks with non-strange quarks. At the same time
this discovery clarified the behaviour of weak interactions for different quark species, thus creating



the basis for the development of unified theories of weak and electromagnetic interactions. N.
Cabibbo carried out (in collaboration with R. Gatto) the first theoretical studies on the use of
electron positron colliding beam machines, demonstrating their great promise for revealing new
aspects of elementary particle structure. An important contribution to the theory of strong
interaction was the demonstration that the extended nature of hadrons as quark composites
implies the existence of a new phase of hadronic matter (obtained at high temperature or high
density) where quarks are deconfined. An experimental signature for the existence of this phase is
given by the exponential nature of the hadron spectrum. In his final years N. Cabibbo's scientific
activity had been centered on the use of large computers for the numerical simulation of quark
interactions. He established the methods for applying numerical simulation to the study of weak
interaction of quarks. In the same period he became interested in computer architecture and was
engaged in building a Supercomputer (APE) particularly adapted to the problems of numerical
simulation.
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