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Mini projects consultation 1: Oct 10, 2024 (Thursday!) with Krzysztof Pawłowski

Mini projects consultation 2: Oct 15, 2024 (Tuesday!) with Emilia Witkowska

LECTURE 1: October 25, Krzysztof Pawłowski
The concept and history of an atom, Bohr's model, fine and hyperfine structure

LECTURE 2: November 8, Krzysztof Pawłowski
Energy quantization, quantization of orbital angular momentum and its algebra
Mini-project 1: Hydrogen atom spectrum a’la Schrodinger, Pauli and Heisenberg

LECTURE 3: November 15, Emilia Witkowska
Deeper into the energy structure of the atom, spin-orbit coupling, lamba shift, multielectron atoms, energy shells, relation to the 
periodic system of elements. 

LECTURE 4: November 22, Emilia Witkowska
Connection of exotic atoms, antimatter and experiment in CERN
Mini project 2: exotic atoms

LECTURE 5: November 29 EMILIA,
Atoms in magnetic and electric fields: classical and quantum description, Zeeman and Stark effects

List of lectures



LECTURE 6: December 6, Emilia Witkowska
Atoms in an electromagnetic field, two-level atoms, Rabi oscillations and NMR
Mini project 3: NMR and MRI

LECTURE 7: December 13, Krzysztof Pawłowski
Spontaneous and stimulated emission, Einstein coefficients, selection rules
Mini project 4: Astrophysics & Doppler effect

LECTURE 8: January 10, Emilia Witkowska
Modern developments in atomic physics: optical cooling and trapping of atoms

LECTURE 9: January 17, Krzysztof Pawłowski
New trends in quantum optics: Metrology (frequency comb, atomic clocks), 
Mini project 5: Atomic clock

LECTURE 10: January 24, Emilia Witkowska
Atomic quantum computer 
Mini project 6: quantum computer and computations

LECTURE 11: January 31, Krzysztof Pawłowski
Interaction between atoms - scatterings, bound states and molecules. 
Mini project 7: Van der Waals interaction

List of lectures

LECTURE 12: 
February 21, exam



1. Mini-projects
Team (1-3 persons) shall solve problems in mini-project, deepen their knowledge in the 
subject related to the project, prepare presentation and propose 3 questions and 1 problem.

2. Mini-projects aims to become more familiar with the subjects discussed during lectures, 
strengthen analytical skills, independent information search and ability to present scientific 
results

Mini-projects



Mini-project 1: spectrum of hydrogen atoms



Mini-project 2: exotic atoms



Mini-project 3: NMR



Mini-project 4: Star or galaxy – signals from cosmic space



Mini-project 5: atomic clock & quantum metrology



Mini-project 6:quantum computer and computations 



Mini-project 7: Van der Waals interaction



1. Conditions for passing the lecture
- Exam: max. 15 points
- Presence during lectures and presentations of the mini-project: max. 15 points

To pass: Min. 15 points

General information


