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Photon and Poincaré Group

Photon and Poincaré Group – VALERI V. DVOEGLAZOV, Editor, a Volume
in Contemporary Fundamental Physics, Nova Science Publishers, Inc.,
Commack, New York, 1999.

This book represents a valuable collection of research papers on the Lorentz, Poincaré groups and their representations; C, P, T, and super – symmetries, Abelian and non-Abelian gauge theories, non-linear and topological
field models, and also on some mathematical issues. It is a significant piece
of wok in the field of the Lorentz and Poincar\’e groups’ representations and
the theory of electromagnetism, contributed by distinguished researchers.
This volume contains five chapters. The first one focuses on the Lorenz and
Poincar\’e groups’ representations and superalgebras that are the basis of
modern fields and strings theories. The second chapter is devoted to the
discussion of C, P and T symmetries which are important for verifying the
status of the standard model and for studying electric dipole moments of
elementary particles. Third chapter deals with Dirac equation for massive
and massless particles as well as with its non-linear extension. This is of
particular interest now in connection with the problem of nature of neutrinos,
their oscillations and with a non-contradictory description of the electron.
Chapter four mainly focuses on antisymmetric tensor fields’ investigations,
gravity with torsion and topological models of electromagnetism. NonAbelian gauge theories and mathematics issues are the core of the fifth
chapter which is varied in content.
This volume will be of indispensable reference for anyone taking interest
in the above mentioned areas of scientific knowledge. Those who are interested in the progress of theoretical physics will find this work to be a scientific treasure for researchers.
This collection will also be of considerable interest to specialists in the
field of electromagnetism, general and special relativity, cosmology, highenergy physics, mathematical physics, particles and fields, quantum mechanics, theoretical physics and philosophy of science.

560

Notes de lecture

TABLE OF CONTENTS:
Editorial Introduction. Chapter I. Lorentz Group and Its Extensions; Lorentz
covariance and internal space-time symmetry of relativistic extended particles by Y. S. Kim (3-31); Bargmann-Wigner spinors by M. Czachor (32-62);
Massless Poincar\'e representations by R.-K. Loide (63-73); Superalgebras
of symmetry operators for Coulomb and Aharonov-Bohm-Coulomb systems
by A. G. Nikitin (74-80). Chapter II. C, P and T; Spin or pin? by M.Berg, C.
DeWitt-Morette et al. (83-86); Electric dipole moments of elementary particles and irreducible representations of the Poincar\'e group by J. Giesen (8794); On the superselection sectors of fermions by A. Chamblin (95-114);
Lorentz group and its spinor representation for spin 1/2 particles: SL(2,C), P,
C, T and mirror particles by R. Erdem (115-127); ``Minus C" symmetry in
classical and quantum theories by G. Kotelnikov (128-141). Chapter III. The
Dirac Equation and Beyond; Relations between space-time inversion and
particle-antiparticle symmetry and the microscopic essence of special relativity by Guang-jiong Ni and Su-qing Chen (145-169); Hyperbolic numbers
and the Dirac spinor by F. Antonuccio (170-180); A review of some alternative descriptions of neutrinos by A. Raspini (181-188); Non-linear quantum
dynamical equation for the self-acting electron by V. Oleinik (189-201);
Chapter IV. Antisymmetric Tensor Fields, Torsion and All That; Dynamical
relativistic systems and the generalized gauge fields of manifestly covariant
theories by L. P. Horwitz (205-217); Bivector gauge fields from classical
electrodynamics by A. Krasulin (218-230); Topological electromagnetism:
the variational formulation with sources by J. L. Trueba and A. F. Ranada
(231-245); Topological evolution of classical electromagnetic fields and the
photon by R. M. Kiehn (246-262); Field-antifield formalism in a nonAbelian theory with one and two form gauge fields coupled in a topological
way by R. Amorim and J. Barcelos-Neto (263-277); Torsion: theory and
possible observables by I. L. Shapiro (278-297); Some aspects of the Standard model in gravitational backgrounds with torsion by A. Dobado and A.
L. Maroto (298-312); Chapter V. Relevant Mathematical and Phenomenological Topics; Derivation of local gauge freedom from a measurement principle by F. Finster (315-325); Some mathematical considerations about generalized Yang-Mills theories by M. Chaves (326-335); Confining solutions of
SU(3) Yang-Mills theory by V. Dzhunushaliev and D. Singleton (336-346);
Model for three generations of fermions by V. V. Kiselev (347-361); Poincar\'e gauge theory, exact solutions and all that by S. Nakariki, T. Tashiro et
al. (362-376); Black holes with magnetic charge and quantized mass by A.
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The Weyl-Dirac Theory and Our Universe
The Weyl-Dirac Theory and Our Universe - MARK ISRAELIT. Nova
Science Publishers, Inc., Commack, New York, 1999.

The author of this monograph explores and develops the Weyl-Dirac
theory which is the generalization of Einstein’s relativity theory. The purpose of this work is to unify electromagnetism and gravitation and to solve
some problems of modern cosmology such as the origin of dark energy and
others. The latter is of a special interest now in the light of recent development of the superstring theory and the theory of inflation. The unification of
various interactions may help to understand the nature of cosmological singularities arising in the general theory of relativity based on Riemann's geometry. Another important aspect of cosmology is to test particle theories
which are beyond the standard model.
Historically, Weyl (1919) generalized Einstein’s theory of gravitation
(1916) in the case of the unified theory of electromagnetism and gravitation
in the framework of a geometrical description. Riemann's geometry, the
basis of Einstein’s theory of gravitation, is a particular case of Weyl’s geometry. Dirac (1973) modified the Weil theory by removing some earlier
difficulties such as nonintegrability of the length and was the first to propose
measuring standards by introducing two line elements. The Weyl-Dirac
theory provides the non-contradictory description of the gravity and electromagnetism. Later, Rosen (1982, 1983) generalized the Weyl-Dirac theory
by including the matter term into the action and discussed physical consequences of the above mentioned theory. Rosen’s scheme allows us to describe massive vector fields on the basis of the geometrical approach.
The author of this monograph suggested the modified scheme conta ining gravitation, electrodynamics with massive magnetic monopoles and
massive photons. In this modified approach intrinsic magnetic and electric
currents were introduced in such a way that in absence magnetic fields photons become massless. The author points out that massive magnetic monopoles and massive photons can contribute to the cold dark matter in solving
the problem of understanding the origin of dark energy. Using this approach
makes it possible to treat the cosmological problems in the framework of
Einstein’s general relativity theory alongside the hidden Weyl-Dirac geome-
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try as a source of dark matter. It was also shown that in the framework of the
Weyl-Dirac theory massive matter may be created by the geometry. In the
scenario of a homogeneous and isotropic model of the expanding universe,
the cosmic matter production during the expansion phase can occur due to
the geometry. It should be noted that in the classical Einstein’s general theory of relativity the matter is the source of the geometry. The approach discussed can stimulate the consideration of various inflationary theories on the
basis of the Weyl-Dirac geometry.
This monograph will be of great interest for physicists, cosmologists
and astrophysicists.
CONTENTS: Preface; CH. 1. Introduction; CH. 2. The Geometry; CH. 3.
Measuring Standards in Weyl's Geometry; CH. 4. The Weyl-Dirac Theory of
Gravitation and Electromagnetism; CH. 5. The Weyl-Dirac Torsional Massive Electrodynamics; CH. 6. Dark Matter Created by the Weyl-Dirac Geometry; CH. 7. Matter Production by the Integrable Weyl-Dirac Theory; CH.
8. Discussion.
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