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Often the same mathematical tools are used in different branches of physics. Hence, one can apply the insight gained with one system to other systems obeying the same mathematics. In this lecture we cover different effective spin-½ systems, i.e. systems which are all described by simple 2x2 matrices, obeying SU(2) symmetry. Below is a list of topics, which we intend to cover in this lecture. 

1. Some basic experiments:


NH3-molecule

2-slit experiments


Interferometers


Stern-Gerlach effect

2. Description of effective spin-½ systems

Pauli matrices

Bloch equations

Density matrix


SU(2)

3. Spin manipulations

Spin rotation experiments


Magnetic resonance


Spin echo


Motional narrowing


Ramsey's Method


Hanle effect and level crossing


Feshbach resonances

4. Atomic effective spin-½ systems


Laser transitions 


Single atom in a trap


Single atom in a cavity


Dressed atoms

5. Other effective spin-½ systems


Glasses


Josephson effect


Exchange forces


Isospin



Cabbibo quark mixing

6. Particle oscillations


Kaon-oscillations


Neutrino-oscillations

Neutron-oscillations

7. Quantum Entanglement


Bell's inequality


Berry phases


Quantum computing

