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1. Gaussian function

A Gaussian can be described by
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where A is a normalization constant. Another form is
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Relate the parameters σ and θ1/2. The quantity θ1/2 is the FWHM, full width half
maximum. In the literature, the width of a Gaussian is frequently described by the
FWHM.

2. Noise

In the 1960s, for a two-element interferometer, one added the voltage output of
the two dishes, and then square-law detected this voltage. Then one inserted a
phase difference of 180◦ into one of the inputs, and repeated this process. One
then subtracted these outputs to obtain the correlated voltages. Compare the noise
arising from this process with that from direct multiplication of the voltages. Show
that the direct multiplication is more efficient.

3. Interferometer

Suppose we have a filled aperture telescope with the same diameter and collecting
area as an interferometer used to carry out a full syntesis.

(a) If the filled aperture diameter is D and the diameter of each interferometer
antenna is d, how many elements are deeded to make up the interferometer?
(This is the number of dishes of diameter d which fit into D.)

(b) Calculate the times needed to map a region of a given size with the filled
aperture (equipped with a single receiver) and the interferometer array.

(c) The following is related to ’mosaicing’, which is needed for interferometer imag-
ing of a very extended source of size Θ which is very extended compared to the
beamsize of each individual interferometer antenna, θ. Calculate how many
pointings are needed to provide a complete image of the extended source. If
the total time available for the measurement of a region is T . What time is
available for each pointing?

see reverse side!



4. Venus

The planet Venus is observed at the distance of the closest aproach, a distance
of 0.277 AU. 1 AU (astronomical unit) = 1.46 · 1013 cm. The radius of Venus is
6100 km. What is the full angular width of Venus θ in arc seconds? Suppose the
measured brightness temperature of Venus at 3.5 cm wavelength in a telescope beam
of φ = 8.7′ is TMB = 8.5 K. What is the actual surface brightness temperature of
Venus TV enus?


