II. Practical Issues

RF Interferometer:

cross-correlation output from the correlator:
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In general, for 7, = B-Sy/e,
r(1,) = AOAV\V\COS(QWEA .Sy — Os)

e amplitude |V/| relates to source strength

e phase ¢, relates to source location wrto 56

e antenna area Ay and bandwidth Av are in-
strumental

Wiener-Khinchin relation:
[ (e ™ dr = |H(v)]

and [T |H()[?e*™ dr = r(T)
where H (v) is amplitude (voltage) response and

| H (v)]? is power spectrum (instrumental band-
pass).



Finite Bandwidth:

Real interferometers have finite bandwidths,
and the correlator output is an integral over fre-
quency.
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To avoid loss of amplitude (sensitiv-
ity), we must track delay.

Delay Tracking (“fringe stopping”):

e reduce “bandwidth smearing”
e 2-D F'T requires 7 = 0

— remove instrumental delay offset 7;

— remove geometrical delay 7,



FOV and Resolution:

e Field of View = \/D

Example: v =230 GHz, D =6 m
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FOV = (230><X109)(600) =22 x 107* = 45"

e Resolution: Oy, ~ A/ Bz

Example: v = 230 GHz, B,,.; = 300 m
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Sensitivity:
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Example: Ty, = 200 K, Ny = 8§, A =
7(600)%, Av = 4 GHz, n, = 0.88, 7 = 60 sec-
onds

= 0 = 6 mJy in 1 minute



Baseline and uv-Coverage:

Standard sampling requirement applies: to
“map” a source, sample the uv-space as fully
as possible.

uv-sampling function «= PSF
(i.e., poor uv-sampling limits deconvolution.)

e astronomical coordinate system fixed on source

e a fixed baseline rotates with Earth, and so
does the projected baseline
= a fixed baseline tracks an arc in uv-space

e since I(l,m) is real, V(—u, —v) = V*(u,v)
= actually tracks two arcs in uv-space



