
Phys525:  
Quantum Condensed Matter Physics:  

Emergent symmetries in CMP 
 
 

Episode 10:  
  Quantum coarse graining and  (d+1) dimension Theory II: 

From Quantum Particles to Quantum Fields via the method of embedding 

 















HBHM(D = d) → βHXY(D = d + 1) → Hqft(ψ ∈ 𝒞)(D = d + 1)

mappings

• From the Bose-Hubbard model (BHM) (D=d) to 
an XY spin model (D=d+1). 

• From the XY spin model to QFT of a complex 
bosonic field via a method of embedding, a very 
powerful method.


















