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Spinors lectures

1. Introduction
a. Bose gases with spin:
i. Alkali atoms:
1. hyperfine structure, Breit Rabi
2. magnetic vs.optically trapped states
3. hyperfine relaxation
4

Start a table:
OK. Magnetization conserved | OK. Mag. not conserved Not OK
Na F=1
Rb F=1, etc.

ii. High spin atoms, half filled shells...
iii. Other atoms: metastable noble gases, alkali earth
b. Magnetic order and Bose statistics
i. BEC's pick out low energy states
ii. Yamada's Bose ferromagnetism
c. Symmetry breaking
i. argue why thisis relevant
ii. gothrough argument
2. High-spin states
a. Bloch sphere
b. Majorana representation
i. spin nodes
ii. orthogonal states
¢. Some examples
d. Relation to spin moments: have to recreate derivation?
3. Rotational symmetry and collisions
4. External fields
a. Linear Zeeman shift
b. quadratic shifts, static and microwave derived
5. Ground states and detection methods
a. Mean-field
i. F=1. Show Stenger diagram and energy of extremal states. Show experimental
namples and use them io Jesonst, sic nethods of probing. S.disaand
rubidium
ii. F=2. Describe experiments.
b. Bigelow non-mean field state. Describe how this is fragmented? Give a calculation.
6. Spin mixing
a. Two particle spin mixing
b. Coherent spin mixing oscillations. Chapman results.
¢. Spin mixing instability



d. Quantum quenches, connection to Kibble Zurek
e. 5Spin squeezing
7. Topological defects
a. Spin vortices:
i. Mermin Ho vortices
ii. Berkeley experiment
b. Polar-state skyrmions
i. Seoul experiment
c. Polar-state half-vortices
i. 2D physics
8. Dipolar stuff
a. Predicted spin textures
b. Berkeley experiment that “demonstrated” dipolar interactions
9. Last words
a. Equilibration
b. Magnetometry, limit to coherence?
C.
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