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Credit hours: 6 
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DESCRIPTION: Basics concepts of quantum mechanics, quantum dynamics, 

density matrix, angular momentum, symmetries, Hydrogen atom, 

approximation methods. 

COURSE CONTENT:  

1. Basics concepts of quantum mechanics: Dirac notation, observables, 

basis, measurements, uncertainty relations. 

2. Quantum dynamics: Heisenberg and Schrödinger pictures, continuity 

equations, analytical solutions. 

3. Angular momentum and addition of angular momenta. 

4. Density matrix and entanglement. 

5. Symmetries and conservation laws: parity and time-reversal 

symmetries. 

6. Approximation methods: variational methods, semiclassical 

approximation, time-independent perturbation theory. 

7. Perturbative corrections to the Hydrogen atom and Landau levels 

8. Schrödinger propagator and path integrals. 
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