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Advanced Quantum Mechanics with Applications 
 
Week 1: Introduction to Quantum Physics, Postulates, Different representations. 
Week 2: Density Matrix formalism, Harmonic Oscillator, Applications to coherent and 
squeezed states, spherically symmetric systems, Quantum dots. 
Week 3: Spin angular momentum, Nuclear magnetic resonance. 
Week 4: Quantum information theory, Entanglement, Shanon entropy. 
Week 5: Quantum computing algorithms, EPR and Bell’s paradox. 
Week 6: Quantum dynamics, periodically driven systems. 
Week 7: Approximation methods, perturbation theory, Variational and WKB approximation. 
Week 8: Linear response theory, Kubo formula. 
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