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' 1. Introduction

2. Random Processes
3. Quantum Simulation
4. Monte Carlo Methods
5. Machine Learning Algorithms
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L 1. Introduction (1)

2. Experiments and Simple Models (1) (1)
3. Piecewise Linear Maps and Deterministic Chaos (1) (I1)
4. Universal Behaviors of Quadratic Maps (1) (I1)
5. The Intermittency Route to Chaos
6. Strange Attractors in Dissipative Dynamical Systems (1) (1)
7. The Transition from Quasiperiodicity to Chaos (1) (I1)
8. Controlling Chaos (1) (I1)
9. zbapF () ()
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R 1. Newtonian mechanics (I)

2. Linear/nonlinear oscillations (I)-(11)
3. Calculus of variations (1)-(11)
4. Hamiltons principle - Lagrangian and Hamiltonian dynamics (1)-(I1)
5. Central-force motion (I)-(11)
6. Motion in a noninertial reference frame (I)-(11)
7. Coupled oscillations (1)-(I1)
8. The special theory of relativity
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Lagrangian, Hamiltonian

10. Applications
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it 1.  Fundamental Concepts
2. Time Evolution
3. Simple Problems
4. Systems of N degrees of freedom
5. Angular Momentum
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[F#mr #] 1. Introduction
2. Review of Thermodynamics
3. Entropy
4. Equilibrium Statistical Mechanics
5. Quantum Statistical Mechanics
6. Phase Transitions and Critical Phenomena
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Solld state physics (I) and (I1) prepare the student for the capability of performing research in
theoretical and experimental condensed matter physics. The courses also provide essential
knowledge for engaging in research and development in the high-tech industry.

The Drude theory of metals

The Sommerfeld theory of metals

Crystal lattices

The reciprocal lattice

Diffraction and scattering in crystal structures

Electron levels in a periodic potential: general properties
Weak potential approximation and tight-binding method
The semiclassical model of electron dynamics

Charge and heat transport

10. Measuring the Fermi surface

11. Band structure of selected metals

12. Homogeneous semiconductors

13. Inhomogeneous semiconductors
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Solid state physics (I) and (I) prepare the student for the capability of performing research
in theoretical and experimental condensed matter physics. The courses also provide
essential knowledge for engaging in research and development in the high-tech industry.

Surface effects

Classification of solids

Cohesive energy

Classical theory of the harmonic crystal
Measuring phonon dispersion relations
Anharmonic effects in crystals
Phonons in metals

Dielectric properties of insulators
Homogeneous semiconductors

10. Inhomogeneous semiconductors

11. Defects in crystals

12. Diamagnetism and paramagnetism

13. Electron interaction and magnetic structure
14. Magnetic ordering

15. Superconductivity
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2. Approximation Methods
3. Time-Dependent Phenomena: the interaction picture
4. Time-Dependent Phenomena: time-dependent perturbation theory
5.  Scattering: time-dependent description of scattering
6. Scattering: time-dependent description of scattering / Many-body systems
7. Many-body systems
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The students will learn the basic ideas of quantum algorithm design and be able to implement

quantum algorithms with Python and Qiskit on IBM’s cloud quantum computers.

1. Introduction

Quantum mechanics 101
Quantum circuits
Quantum algorithms |
Quantum simulation
Quantum algorithms 11
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Students are expected to obtain basic knowledge of the NMR phenomena and imaging
principles, and also know the applications of MRI on different categories of fields. In Term
project, students will read one or several research articles in the MRI related field and give a
oral presentation.

MRI basic

fMRI

Diffusion MRI
MRS

Research Project
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