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MASTER MODULE SEMESTER CREDITS COURSE TYPE
Physics and

Radiation 2 6 Optative
Technology

PROFESSOR(S) CONTACT DETAILS

Ignacio Porras

Atomic, Molecular and Nuclear Physics
Department, Room 129.

E-mail: porras@ugr.es

e Ignacio Porras Sanchez (UGR) Javier Praena Rodriguez

e Javier Praena Rodriguez (UGR) Atomic, Molecular and Nuclear Physics

e Angel Ibarra Sanchez (CIEMAT, Madrid) Department, Room B-1.
E-mail: jpraena@ugr.es

TUTORIALS TIMETABLE

Porras: Mo,We 17-19, Fr 11-13.
Praena: Mo 17-19, Th 17-20, Fr 12-13.
Ibarra: in his teaching week/s

MASTER DEGREE

University Master in Physics: Radiations, Nanotechnology, Particles and Astrophysics, University of Granada

TEACHING DATES AND TIMES

Second semester

PRE-REQUISITES FOR REGISTRATION

Bachelor in Physics, Electronic or Telecommunication Engineering

BRIEF CONTENTS DESCRIPTION

Nuclear Fission: physics of nuclear reactors. New technologies in fission.
Nuclear fusion reactions. Accelerators of low and medium energy. Radioisotope production.
Other applications: magnetic resonance, neutron activation analysis, etc.
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PROGRAM

1. Nuclear fission.

Nuclear reactions. neutron induced reactions. cross sections. Features of nuclear fission. Chain
reactions. Nuclear reactors. Physics of nuclear reactors. Types of reactors. Nuclear fuel cycle and
fission waste treatment. Security in nuclear power plants. Research reactors. New fission technologies.
Accelerator driven systems. Spallation neutron sources: n_TOF and EES.

2. Nuclear fusion reactions.

D-D and D-T reactions. Magnetic and inertial confinement fusion. Facilities: ITER and IFMIF.

3. Accelerators of low and medium energy and applications.

Cyclotrons and Linacs. Reactions induced by charged particles. Production of radioisotopes of

interest in medicine and basic sciences.

4. Other applications of technology: MRI, neutron activation, etc.

Most of these topics will be illustrated with Monte Carlo calculations in practical sessions, with the use
of the code MCNPX
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