DARA 2017 Nairobi Unitl
Radioastronomy
Workshop on Lecture 4



1. What is the self-coherence time T, for a noise-like voltage of bandwidth Av = 500 MHz?

2. What is the level of rms fluctuations at the output of a total power receiving system with T,,.= 20K

and bandwidth Av = 500 MHz for an integration time of 1 second? If these 1 second samples are
averaged for 1 minute how does the rms fluctuation change?

3. What is the rms power level at the input to the first amplifier for the receiver in question 2? If the
equivalent power level at the output of the receiver has to be 2mW calculate the overall power gain
of the receiver in dB.

4. A receiver under test in the laboratory is connected to a matched resistor that can be heated and
cooled. What is the receiver noise temperature (T ) if the power output drops by 3dB when the

eC

resistor temperature is reduced from 300K to 77K?

5. If the bandwidth of a receiver is 100 MHz how long must one integrate to reach an rms noise
which is 0.1% of the system noise with a basic “total power” receiver system?
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1. A cable at a physical temperature of 300K has loss of 0.5 dB. A signal of peak temperature 1K is
connected to the input. What is the signal temperature and what is the total noise temperature at
the output of the cable?

2. Areceiver has a low-noise amplifier of 5 K noise temperature and 20 dB gain, followed by a second
stage amplifier of 30 K noise temperature also with 20 dB gain, followed by a mixer with 2000 K
noise temperature and 0.5 dB conversion loss, and an IF amplifier of 10000 K noise temperature and
40 dB gain. Calculate the total system noise temperature .

3. The planet Uranus is observed with a 30-m diameter radio telescope operating at wavelength a
wavelength A = 3 mm. At a particular time the measured antenna temperature is 0.89K. Suppose
the telescope is fitted with a receiver whose bandwidth is 10 GHz and that the overall system
temperature T, is 180K. Estimate the integration time that would be required to detect Uranus with

a signal-to-noise ratio of 100:1 a) for a basic radiometer; b) for a single-Dicke switched system.
(NB the planets are the standard calibration sources for observations at mm wavelengths -
hence we want to detect them with a high signal-to-noise ratio.)
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