Phys525:
Quantum Condensed Matter Physics: Quantum Criticality
Basics, Dynamics and Topological criticality

Episode Four:
Quantum effects on symmetry restoring and
Mapping between Quantum and Classical Models
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Order-Disorder quantum phase transitions

1) “Order” usually involves condensation of bosonic fields

Ising model: Real scalar field;

Superfluids: Complex scalar field;
Nematic order: Real “Director” field;
Ferromagnetic order: Complex vector field

2) So transitions are usually described by Bosonic quantum
field theories.



