
Fourier radio interferometric imaging : a super-brief summary 
 

Blue = definition  Red = important 
 
 
Basic expressions for 2 antennas separated by d : 
 

Phase shift between 2 antennas separated by d : ψ = 2πd sinθ /λ  ≈  2πdθ/λ ≈  2πuθ 
 

• Point source 
P⊕ = 2 Eo

2 (1+cosψ) ⇐ just for info, not used actually 
P⊗ = E1.E2

* = Eo
2 exp(iψ)  Re(P⊗) = Eo

2 cosψ  V(d) = exp(iψ) 
 

• Extended source 
P⊕ = ∫source 2 E(θ)2

 dθ + ∫source 2 E(θ)2
 cosψ dθ 

P⊕ = 2 <TA>|source + 2Re( ∫source TA(θ) exp(iψ) dθ ) 
With   TA(θ) ≈ E(θ).E(θ)* ≈ |E(θ)|2 
By extension : V(d) = ( ∫source TA(θ) exp(iψ) dθ ) / ( ∫source TA(θ) dθ )  
          = ( ∫source TA(θ) exp(iψ) dθ ) / <TA>|source 
⇒ P⊕ = 2 <TA>|source [ 1 + Re(V(d)) ] 
P⊗ = ∫source E(θ)2 exp(iψ) dθ = ( ∫source TA(θ) exp(iψ) dθ ) = V(d) <TA>|source 
 
Generalisation at 2D (with u=x/λ & v=y/λ) : 
 

V(u,v) = ( ∫source TA(θ,ϕ) exp[i2π(uθ+vϕ)] dθdϕ ) / ( ∫source TA(θ,ϕ) dθdϕ ) 
V(u,v) = tA(u,v) / <TA>|source ⇒ ZVC theorem 
Also 
V(u,v) = P⊗ / <TA>|source = < E(0,0).E(u,v)* > / <TA>|source 
= measured correlations (to a constant value) 
with 
E(θ,ϕ) = T.F. [E(u,v)]  ⇔ E(u,v) = T.F.-1 [E(θ,ϕ)] 
 

• Imaging an extended source 
TA(θ,ϕ) = 1/4π × [ g(θ,ϕ) ⊗ T(θ,ϕ) ] 
⇒ tA(u,v) = G(u,v).t(u,v) 
with 
TA(θ,ϕ) = T.F. [tA(u,v)] ⇔ tA(u,v) = T.F.-1 [TA(θ,ϕ)] 
T(θ,ϕ) = T.F. [t(u,v)] ⇔ t(u,v) = T.F.-1 [T(θ,ϕ)] 
G(u,v) = 1/4π × TF[g(θ,ϕ)] 
 

• How to compute G(u,v) ? 
Apply to a Point source :  
T(θ,ϕ) = δ   ⇒ t(u,v)=1   ⇒ tA(u,v) = G(u,v) 
TA(θ,ϕ) = 1/4π × g(θ,ϕ) = E(θ,ϕ).E(θ,ϕ)* = |E(θ,ϕ)|2 
⇒  tA(u,v) = G(u,v) = E(u,v) ⊗ E*(u,v) 


