
Phys525:  
Quantum Condensed Matter Physics: Quantum Criticality 

Basics, Dynamics and Topological states 
 
 

Episode 12:  Correlation function in “Z” Vs Time Ordering in quantum Ground states: 

Slightly more formal stuff on  Space-time temporal correlations 

 



imaginary time evolution (QFT: Vac-Vac Amplitude)

• Extract ground state properties (today) 

• Extract space-time symmetries suitable for EFTs 
(today)  

• Evaluate the dynamic correlations



From classical correlation functions to causal Green’s  
functions (retarded and advanced)

→ G( ⃗r, τ; 0,0) = < g . s . | − i𝒯b( ⃗r, τ)b†(0,0) |g . s . >

C(r, τ; 0,0) = < ψ(0,0)ψ*(r, τ) >Zqft(D=d+1)

→ GR( ⃗r, t; 0,0) = < g . s . | − i[b( ⃗r, t), b†(0,0)] |g . s . > θ(t)

→ GA( ⃗r, t; 0,0) = < g . s . | − i[b( ⃗r, t), b†(0,0)] |g . s . > θ(−t)



C(τ) = iG(τ = it);

G(iΩ → Ω + iδ) = GR(Ω)

C(Ω) = − G(iΩ);

→ GR(Ω) → GR( ⃗r, t)




























