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General information

Year of the course

Academic calendar (starting and
ending date)

Il Semester

Credits (CFU/ETCS):

4

SSD

FIS/02

Language

Italian

Mode of attendance

Free

Professor/ Lecturer

Name and Surname

Alessandro Mirizzi

E-mail

Alessandro.mirizzi@uniba.it

Telephone

Department and address

Dipartimento Interateneo di Fisica, Via Amendola 173

Virtual room

Office Hours (and modalities:
e.g., by appointment, on line,
etc.)

On request. In presence or online

Work schedule

Hours

Total Lectures

Out-of-class study
hours/  Self-study
hours

Hands-on (laboratory, workshops,
groups, seminars, field trips)

working

129 24

15 90

CFU/ETCS

4 | 3

Learning Objectives

Modelling of space-time and internal symmetries

Course prerequisites

Knowledge of the principles of quantum mechanics and special relativity

Teaching strategie

Lectures/exercise classes in the classroom

Expected learning outcomes in
terms of

Knowledge and understanding
on:

e Consolidation of the knowledge group theory and on the applications
in particle physics.

Applying knowledge and
understanding on:

e Ability in classifying particle states through techniques of
group theory.

Soft skills

e Making informed judgments and choices
o Development of a critical spirit to distinguish the relevant aspects
from the marginal ones in the problems studied. Verify
assumptions and approximations
e Communicating knowledge and understanding
o Development of adequate skill in communicating
scientific topics
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Capacities to continue learning

o Ability is searching bibliographical references, in using
(online) databases, and online material
Syllabus
Content knowledge 1. Introduction to Lie groups and their representations. Lie groups, Lie
algebras and their representation.
2. Rotation group. Infinitesimal transformation and rotation group.
Irreducible representations of SO(3) and SU(2).
3. Homogeneous Lorentz group. Proper orthochronous Lorentz group and
its irreducible representations.
4. Poincare’transformations. Unitary representations of proper
orthochronous Poincare’group.
5. States of one and two particles. Little group. States of massive particles.
States of massless particles.
6. Discrete symmetries. Space and time inversion. Charge conjugation.
7. Relativistic equations. Klein-Gordon, Maxwell, Dirac equations

Texts and readings

G. Costa, G.L. Fogli, “Symmetries and group theories in particle physics: an
introduction to space-time and internal symmetries” Springer (2012)

Notes, additional materials

Repository

Assessment

Assessment methods

Oral exams on topic treated during the lectures

Assessment criteria

Knowledge and understanding

@)

Knowledge of advanced theoretical foundation of symmetries of particles

Applying knowledge and understanding

o Use the acquired knowledge to solve problems of group theory
Autonomy of judgment
o Developing physical and mathematical tools to properly model symmetries

relative to particles

Communicating knowledge and understanding

@)

Express in a proper way physical and mathematical concepts characterizing
group theory

Communication skills

(0]

Acquire an appropriate rigorous language to communicate science

Capacities to continue learning

©]

Develop mathematical and physical tool to model physical problems

Final exam and grading criteria

Clarity in the oral exposition of the physical concepts.

Further information




