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COURSE DESCRIPTION

Course objectives

To enable understanding of basic concepts in quantum mechanics and their
application to simple problems and hydrogen atom.

Course enrolment
requirements and
entry competences
required for the
course

Learning outcomes in general physics, classical mechanics, mathematics I-1V.

Learning outcomes
expected at the
level of the course
(4 to 10 learning
outcomes)

1. Understanding basic concepts and principles of quantum mechanics:
Schrédinger equation, wave function and its interpretation, stationary and
nonstationary states, time evolution and expectation.

2.Interprete and discuss physical phenomena from the aspect of the Heisenberg
uncertainty relations; being able to determine, using commutators of operators if
physical properties can be simultaneously measured

3. To acquire understanding of formalism and ‘language’ of quantum mechanics
and their connection to linear algebra.

4.To understand the concept of angular momentum in quantum mechanics.

5. To be able to solve Schrédinger equation for simple one dimensional systems
(e.g. square well, harmonic oscillator, potential barrier.) and using the solution to
calculate relevant probabilities, expectation values and time evolution of the
solution.

6. To give concise physical interpretation and arguments for the validity of
mathematical solutions.

7. To be able to solve simple problems in two and three dimensions in different
coordinate systems, by using e.g. method of separation of variables in Schrédinger
equation and to understand concept of degeneracy.

8. To understand quantum-mechanical description of hydrogen atom and the
connection to experiment.

Course content
broken down in
detail by weekly
class schedule

(syllabus)

1. Wave-particle duality.

2. Stern-Gerlach experiment. Analogy with polarisation of light

3. Mathematical tools of quantum mechanics; Hilbert spaces, wave functions and
Dirac notation

4. Operators. Uncertainty relations.

5. Representation in discrete and continuous bases.

6. Postulates of quantum mechanics.

7. Measurement and observables.

8. Time evolution. Schrodinger equation. Stationary states. Time evolution of
expectation values. Wave packets.

9. Symmetries and conservation laws

10. The Ehrenfest theorem. Connecting quantum to classical mechanics

11. General properties of Schrodinger equation in 1D. The infinite square well
potential.

12. One dimensional problems with potential barriers.

13. Harmonic oscillator.

14. General formalism of angular momentum and matrix representation.
Eingenstates of orbital angular momentum.

15. Problems in three dimensions. Hydrogen atom.
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1. R. L. Liboff, ,Introductory Quantum Mechanics’

2. Auletta, Genaro, Parisi, “QuantumMechanics”
3. D. J. Griffits, “Introductionto QuantumMechanics”

programme 4. G.L. Squires: ,Problems in quantum mechanics : with solutions,,
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