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Towards van-Cittert-Zernike Theorem

Correlator Output -

r( ~Dλ, ~s0) = ∆ν

∫

4π
A(~σ) B(~σ) cos[2π ~Dλ · (~s0 + ~σ)] dΩ =

∆ν cos(2π ~Dλ · ~s0)

∫

4π
A(~σ) B(~σ) cos(2π ~Dλ · ~σ) dΩ −

∆ν sin(2π ~Dλ · ~s0)

∫

4π
A(~σ) B(~σ) sin(2π ~Dλ · ~σ) dΩ

Complex visibility -

V = |V|e iφv =

∫

4π
AN(~σ) B(~σ) e

−i 2π ~Dλ·~σ dΩ
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∫

4π
AN(~σ) B(~σ) cos(2π ~Dλ · ~σ) dΩ = |V|cos(φv )

∫

4π
AN(~σ) B(~σ) sin(2π ~Dλ · ~σ) dΩ = −|V|sin(φv )

r( ~Dλ, ~s0) = A0 ∆ν |V| cos(2π ~Dλ · ~σ − φv )
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Geometric Relationship
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Geometric Relationship

~Dλ · ~s0 = w

~Dλ ·~s = (ul + vm + wn); n =
√

1 − l2 − m2

dΩ = dl dm√
1−l2−m2

~s = ~s0 + ~σ

=⇒ ~Dλ · ~σ = ~Dλ ·~s − ~Dλ · ~s0
~Dλ ·~s = ul + vm + w(

√
1 − l2 − m2 − 1)

V(u, v , w) =
∫

∞

−∞

∫

∞

−∞
AN(l , m) B(l , m) e

−i2π[ul+vm+w(
√

1−l2−m2−1)] dl dm√
1−l2−m2

Thompson, Moran, Swenson - Chap. 3
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Small FoV approximation

w(
√

1 − l2 − m2 − 1) ∼ −1
2(l2 + m

2)w << ul + vm

V(u, v , w) ∼ V(u, v , 0) =
∫

∞

−∞

∫

∞

−∞
AN(l , m) B(l , m) e

−i2π[ul+vm] dl dm√
1−l2−m2
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Impact of the w term

Phase error - ∆φ = π w (l2 + m
2)

1

θHPBW

∼ bmax

λ
∼ wmax ; θHPBW - Synthesised Beam

∆φmax ∼ π

(

θF

2

)2 1

θHPBW

; θF - size of the Map
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Earth Rotation Synthesis Geometry
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Coordinate Frame
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Antenna Spacing Coordinates and u, v, w
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Misc. comments

Fringe Frequency

Locus of a u,v track

An East-West baseline

Source at δ0 = 0◦

Source at δ0 = 90◦
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Design of Arrays

Redundancy

Sampling in the u-v plane

Weighting
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MWA Prototype: array configuration
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MWA Prototype: instantaneous uv coverage
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MWA Prototype: Rotation+Frequency synthesis
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MWA Prototype: Centaurus A

Ben McKinley and Frank Briggs et al. (2013)
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ASKAP array configuration

18 / 25



MWA uvcoverage
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LOFAR
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LOFAR
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LOFAR

22 / 25



GMRT
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Wesrterbork
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Wesrterbork

25 / 25


	First Section
	Subsection Example


