DARA Unit 1 Nairobi November 2017
Examples covering material in lecture 2

1. What are the dominant emission mechanisms from the following sources of radio
radiation - Venus? - A human being? - A quasar? - Interstellar dust - A gaseous nebula ionized
by a hot star

2. Estimate at what frequency the Rayleigh-Jeans approximation will begin to break down
seriously if the temperature of the emitting source is 100K.

3. Over the past 50 years the total collecting area of the world’s radio observatories has been
equivalent to 40 radio telescopes of diameter 25m. If the typical power received by each of
these telescopes was 102 W over this period what has been the total energy received? How
long would this illuminate a standard torch bulb (3V; 0.5A)?

4. Calculate the flux density in Jy of a mobile phone at a distance of 1km if it is radiating
0.20W isotropically over a bandwidth of 200 kHz. Comment on your answer.
[Hint: first work out the spectral power radiated per Hz]



Answers

Q.1 Venus: thermal radiation - quasi black body
Human Being: thermal radiation - quasi black body
Quasar (AGN): synchrotron radiation from the jet (also quasi-thermal radiation from the accretion disk)
Interstellar Dust: thermal radiation - quasi black body

A gaseous nebula ionized by a hot star: free-free (Bremsstrahlung) radiation (thermal radiation)
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