
Phys525:  
Quantum Condensed Matter Physics: Quantum Criticality 

Basics, Dynamics and Topological criticality 
 
 

Renormalization group equations  
and simple applications to BHM 

 



RG flows (i.e. scale transformation) of a scalar model : 
Scale Symmetric Wilson-Fisher F.P. (d+1<4)



Scale invariance and Phase Transitions

1) Effective QFT or EFT constructed out of symmetry and other 
general considerations. 

1) Critical point is identified as a scale invariant QFT (can be 
CFT if z=1, 2) or a fixed point Hamiltonian  under scale 
transformation. 

3)   Microscopic information (which appears in EFT) wiped out in 
the course of renormalization leading to universalities. 

 



Standard paradigm for QPT/QCP 
 (“T” can also be a general variable “X”)




























