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Course description
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Elementary particles and their discovery.
Leptons and quarks and their physical
properties. The fundamental forces of
Nature. The strong nuclear force, the weak
nuclear force, the electromagnetic force, and
the gravitational force, and their carriers: the
gluon, W plus and minus and Z, and the
photon. Four-vector notation in special
relativity, relativistic collisions. Symmetries
that govern elementary particle interactions,
Fermi’s golden rule, Quantum
chromodynamics and Feynman diagrams.
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Course objectives

To familiarize the student with the concepts of
elementary particles: Quarks and Leptons, and their
discovery.
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The student should understand the
fundamental forces of nature: strong
nuclear force, weak nuclear force,
electromagnetism, and gravity.
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The student should learn four-vector
notation in relativity, relativistic collisions,
and their role in describing elementary
particle processes.
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The student should know the symmetries
governing nature.
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The student should learn the basics of
guantum electrodynamics, Fermi’s golden
rule, and Feynman diagrams
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Learning outcomes (understanding, knowledge,
and intellectual and scientific skills).

After studying this course, the student is expected to
be able to:
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Explain elementary particles, their types and
properties
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Explain the fundamental forces of nature,
and their carriers, and the elementary
calculations related to quantum
electrodynamics
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Analytic and scientific thinking
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Title of the book Author's name

Publisher's name Date of publication
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Introduction to David Griffiths Wiley-VCH 2008
Elementary Particles
Modern Particle Mark Thomson Cambridge University 2013
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