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AN INT RODUC T ION T O NON-PERT URBAT IVE FOUNDAT IONS OF QUANT UM FIELD T HEORY        
(PAPERBAC K)

Oxford University Press, United Kingdom, 2016. Paperback. Condition: New. Reprint. Language: English . Brand New Book. Quantum Field Theory
(QFT) has proved to be the most useful strategy for the description of elementary particle interactions and as such is regarded as a fundamental
part of modern theoretical physics. In most presentations, the emphasis is on the eEectiveness of the theory in producing experimentally testable
predictions, which at present essentially means Perturbative QFT. However, aGer more than fiGy years of QFT, we still are in the embarrassing
situation of not knowing a single non-trivial (even non-realistic) model of QFT in 3+1 dimensions, allowing a non-perturbative control. As a reaction
to these consistency problems one may take the position that they are related to our ignorance of the physics of small distances and that QFT is only
an eEective theory, so that radically new ideas are needed for a consistent quantum theory of relativistic interactions (in 3+1 dimensions). The book
starts by discussing the conflict between locality or hyperbolicity and positivity of the energy for relativistic wave equations, which marks the origin
of quantum field theory, and the mathematical problems of the perturbative expansion (canonical quantization, interaction picture, non-Fock
representation, asymptotic convergence of the series etc.). The general physical principles of positivity of the energy, Poincare covariance and
locality provide a substitute for canonical quantization, qualify the non-perturbative foundation and lead to very relevant results, like the Spin-
statistics theorem, TCP symmetry, a substitute for canonical quantization, non-canonical behaviour, the euclidean formulation at the basis of the
functional integral approach, the non-perturbative definition of the S-matrix (LSZ, Haag-Ruelle-Buchholz theory). A characteristic feature of gauge
field theories is Gauss law constraint. It is responsible for the conflict between locality of the charged fields and positivity, it yields the superselection
of the (unbroken) gauge charges,...
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