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Form of the observed electric field

m E£,(F)= f P,(R,7)E,(R)dx dy dz

where Pl,(f:\", F) is the propagator from R to 7.
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m Assumption 1 - No polarization (scalar field)
m Assumption 2 - Sources lie on a Celestial sphere
m 3D —- 2D

m Assumption 3 - There is no additional emission, absorption,
scattering inside the Celestial sphere.

m So we only have to describe the distribution of sources of
electric field at this surface.

. 2miv|R—F|

where dS - surface area element on the celestial sphere.



Spatial Coherence

m Vi, (A, 1) = (E,/(ri) EJ(12))

R

mV,(A,7)=

owiv|Ri—F|  2wiv|Ry—r3|
c

< dS; dS;

|R1—A| |Ry—73)

E(R) Ex(Ro) €

m Assumption 4 - Emission is spatially incoherent
. <5V(R1) 5;(/?})> =0 for Ry # R,
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m Temporal Coherence

m . xAv=1

m Spatial Coherence

mu xAG=1
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Response of an interferometer
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Figure 2-1. Simplified schematic diagram of a two-shement interferometer

19



Response of an interferometer

c
m Correlator output - r(75) =< Vi(t) Va(t) >

m Geometric delay - 7, =

m Vi = vy cos 2mv(t — 74); Vi = vy cos 2nvt;

m r(7g) = vivp cos 2muT,
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Response to a Brightness distribution

A(5) B(5) Av AQ cos 2T,

r(rg) = «—/; A(5) B(5) Av cos 2mvTg dQ2
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Figure 2-2,

Position vectors used in deriving the interferometer response to a
sonroe. The sonree is represented by the contours of radie brightness I{s) on the sky.
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m V= |V| ei¢v = f AN(E) B(E) e_2ﬂi”5.5/c 0
Q
. )

b.¢
mr=A) Av|V]| COS27TV—U_¢V
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Effect of bandwidth

m dr = Ay |V| cos(2mvTy — ¢v) dv

vo+Av/2

mr=A|V| cos(2mvTy — ¢y) dv
vo—Av /2

sin TAvTg

"=V TAvT,
g

cos(2mvTy — pv)
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Misc.

m Delay tracking - automated compensation for 7,

m Frequency Conversion (mixing) - bringing the signal to an
easier to handle (lower) frequency

m Complex Correlator
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