
Phys525:  
Quantum Condensed Matter Physics: Quantum Criticality 

Basics, Dynamics and Topological criticality 
 
 

Episode Five:  
  Quantum coarse graining and  A brief comment on Duality in (1+1) D: 

From Quantum Particles to quantum Fields 

 



























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. 

                   


