COURSE OUTLINE

(1) GENERAL
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Quantum Mechanics |

Lectures (theory and exercises) 5 7

Special background

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS151/
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(2) LEARNING OUTCOMES

The goal of the course is to provide understanding of and familiarity with the concepts of quantum
mechanics, along with the ability to process the basic principles and to solve simple, mostly one-
dimensional problems.

Upon successful completion of the course, students will be:

e In command of the basic principles that govern quantum phenomena.

e Able to understand the difference between the quantum and classical descriptions of physical
systems and observables.

e Able to use the mathematical foundations of Quantum Mechanics and the corresponding
fundamental equations for solving physical problems.

The course aims at the following general competences:

Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Working independently

Team work

Production of free, creative and inductive thinking

Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

e  Principles of quantum mechanics. Observables. Measurement of physical quantities. Mean
values and dispersion of values.

e Schrédinger’s equation. Time evolution of the system and of the observable quantities.

e  Continuous spectrum. Position and momentum representations.

e The uncertainty principle, energy-time uncertainty.

e  Particles in one-dimensional potentials. The one-dimensional harmonic oscillator. Scattering
problems in one dimension.

e Schrédinger’s equation for N particles. Motion in three dimensions. Orbital angular momentum.

e The Hydrogen atom.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of Overhead Projectors,
eclass platform

Lectures 39
Exercises 26
Individual Study/ Study and 110

Analysis of bibliography /
Preparation

Course Total 175

Final written exam in Greek




(5) ATTACHED BIBLIOGRAPHY

e Quantum Mechanics, S. Trachanas, Crete University Press (2009).
e Introduction to Quantum Mechanics, K. Tamvakis, Leader Books (2003).

e Introduction to Quantum Physics, K. Farakos and G. Koutsoubas, Tsiotra Editions
(2021).

e Quantum Physics (3rd Edition), S. Gasiorowicz, Kleidarithmos Editions (2015).

e A. Karanikas & P. Sphicas, course notes posted on e-class.

e V. Georgalas & G. Diamandis, course notes posted on e-class.

e P. Mavropoulos, course notes posted on e-class.




