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Particle Physics

Our understanding of subatomic particles developed over many years, although a clear
picture of the different particles, their interactions and their inter-relationships only
emerged in the latter part of the twentieth century. The first ""subatomic particles"" to be
investigated were those which exhibit readily observable macroscopic behavior,
specifically these are the photon, which we observe as light and the electron, which is
manifested as electricity. The true nature of these particles, however, only became clear
within the last century or so. The development of the Standard Model provided
clarification of the way in which various particles, specifically the hadrons, relate to one
another and the way in which their properties are determined by their structure. The final
piece, perhaps, of the final model, that is the means by which some particles acquire
mass, has just recently been clarified with the observation of the Higgs boson. Since the
1970s it has been known that the measured solar neutrino flux was inconsistent with the
flux predicted by solar models. The existence of neutrinos with mass would allow for
neutrino flavor oscillations and would provide an explanation for this discrepancy. Only in
the past few years, has there been clear experimental evidence that neutrinos have
mass. The description of particle structure on the basis of the Standard Model, along with
recent discoveries concerning neutrino properties, provides us with a comprehensive
picture of the properties of subatomic particles. Part I of the present book provides an
overview of the Standard Model of particle physics including an overview of the discovery
and properties of the Higgs boson. Part II of the book summarizes the important
investigations into the physics of neutrinos and provides an overview of the interpretation
of these studies.
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