ASTR700 Review/Problem solving Day #4

What is signal, what is noise?

In their discovery of the cosmic microwave background, Penzias and Wilson famously measured
a system temperature ~3K more than expected, and thought it was due to the pigeons leaving
dainty bird gifts on their telescope. While cleaning their dish helped lower the noise a little, it
didn’t get rid of the CMB signal!

Suppose you are observing at 1 cm wavelength with a filled aperture telescope. When pointed
toward cold sky, in the zenith, your system noise temperature is twice what you expect.
Normally, the receiver (radiometer) noise temperature is 70K and system noise temperature is
100K. Your partner notices that the radio telescope is filled with wet snow. Assuming that the
snow has a temperature of 270 K, and is a perfect blackbody at 1 cm, how much of the aperture
is covered with snow?
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Consider the following u,v plane (vertical axis is v in kilolambda, where lambda=wavelength)
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Here is the same data plotted as Amplitude vs. uvwave = u® +v2:
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