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TEMARIO Y PLANIFICACION TEMPORAL

Tema Titulo y contenido Semana | Horas
lectivas
1 | Introduccion a las integrales de camino. 1 2
2 | Variables de Grassman, cuantizacion de fermiones. Reglas de 1 5
Feynman.
3 | Célculos a un lazo en teorias escalares. 2 2
4 | Teoria general de la renormalizacion. 2 2
5 Grgpo de renormalizacion. Funcion beta, dimensiones 3 5
anomalas.
6 |Calculos en la teoria A’ (Libertad asintética en d=6) 3 2
7 | Cuantizacion mediante integrales de camino de teorias gauge. 4 2
g8 |Eleccion del gauge; el procedimiento de Faddeev-Popov. 4 2
g9 |Simetria BRS e identidades de Slavnov-Taylor. 5 2
10 | Calculos detallados en teorias gauge no abelianas. 5 2
11 | ldentidades de Ward. Renormalizacion. 6 2
12 | Unitaridedad y teorema optico. 6 2
13 | Reglas de Cutkosky. Complicaciones de teorias no abelianas. 7 2
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Quantum Field Theory 11

1. Path integral formalism. Quantum mechanics in one-dimension.
Gaussian integration. Expectation values of operators, Green’s func-
tions, the generating functional.

2. Path integrals in field theory. Generating functional. Propagators
and perturbative expansion of scalar field theories, Feynman rules.

3. Path integral quantization of gauge theories. General review of clas-
sical properties and symmetries of the QED and QCD Lagrangians.
Grassmann variables, quantization of fermions. Path integral quanti-
zation, gauge-fixing, covariant gauges, Faddeev-Popov ansatz, ghosts.
Feynman rules in covariant gauges. BRS transformations and the
Slavnov-Taylor identities. Gauge-independence of the S-matrix.

4. One loop renormalization of (¢?)s. Mass, wave-function, vertex, and
coupling constant renormalization. General considerations on renor-
malizability and power-counting. Renormalization group equations,
functions, anomalous dimensions. Computation of the one-loop /3 func-
tion for (¢%)g , the concept of the running coupling, asymptotic freedom
(in d = 6).

5. One-loop calculations in QCD. The gluon self-energy, quark self-
energy, quark-gluon vertex. Renormalization, the QCD S function,
asymptotic freedom.

6. S-matrix issues. Unitarity, optical theorem, Cutkosky rules, the role
of the Ward-identities in enforcing crucial cancellations.
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