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Towards van-Cittert-Zernike Theorem
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m Thompson, Moran, Swenson - Chap. 3
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Impact of the w term

m Phase error - A¢ = |7 w (12 + m?)|
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Figure 2-10. Cor

on of the scomponent and the antenna spacing when the

dire lose to that of the baseline. This condition can acenr when
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Earth Rotation Synthesis Geometry
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Figure 2-8.  As the Earth rotates, the baseline vector b, which represents the
apacing of the two antennas, traces ont a circular locus in a plane normal to the
di ion of declination (&) equal to 90°, If the antennas are in an East—West line on
the Earth, then the vector b is normal to the rotation axis.
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Figure 2-11.

the MNarth celestial pole.

Coordinate system for specification of baseline parameters. X is the
direction of the meridian at the celestial equator, ¥ is toward the East, and 2 toward
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Antenna Spacing Coordinates and u, v, w

{# = 90°) for Z may be used as in Fignre 2-11. Then if Ly, Iy, and Ly are the
corresponding coordinate differences for two antennas, the baseline components
{w, v, w) are given hy

u 1 sin Iy cos [Ty 0 Ly
v | == | —sinfycos My sindgsin Hy  cos dy Ly . (2:30)
w A cosdgeos g —cos dgsin My sindg Ly

where iy and & are the hour-angle and declination of the phase reference po-
sition, and A is the wavelength comresponding to the center frequency of the
receiving system. The clements in the transformation matrix in Equation 2-30
are the direction cosines of the (u, v, w) axes relative to (X, Y, 7) axes: for fur-
ther details see, eg., Thompson, Moran and Swenson (1986). By eliminating




Some special geometries

m Fringe Frequency

m An East-West baseline
m Source at §g = 0°

m Source at dg = 90°

8/16



m Historical developments
m Redundancy

m Sampling in the u-v plane
m Weighting
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ASKAP array configuration
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Figure 2: Left: Layout of the 36 antennas of the initial ASKAP configuration (red dots). The blue circles
have diameters of 2 and 6 km, respectively. Right: Histogram of telescope baseline lengths for the initial
ASKAP configuration.
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MWA uvcoverage
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MWA uvcoverage
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MWA uvcoverage
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LOFAR

LOFAR Configuration (1)




LOFAR

LOFAR Configuration (Il)

Core Station Lay-Out

_LBA Ante“nna Lay-Out
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