ASTR469: Problem Solving Day #1.

Order-of-magnitude approximation is always valid!

1. Understanding frequency-dependent appearance of hot-bodied objects.
Compute the spectral brightness (I,,), spectral flux, and spectral luminosity of the Sun
in the radio band, using an observing frequency of 10 GHz.
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2. Relating flux and luminosity to an observation.

a) You have an optical telescope with a 3 m? collecting area that operates in the 500 nm
waveband. The noise in this detector is such that you must catch at least 10* photons to
detect an object. How long will it take you to detect the Sun? (Useful number:
the solar flux reaching Earth, integrated over your waveband, is around 1000 Wm™2.)
Note: assume that there are no losses in the space between your detector and the
targets, and no other losses due to filters or imperfections in the telescope itself (in
reality, absorption and scattering in the atmosphere and clouds can absorb 15:80% of
the Sun’s light at this wavelength!).

b) Bonus if you get the previous one done quickly:

How far away could you detect an object of the same luminosity of the Sun with the
same requirement for detected photons? For this question, assume you will take a
2-minute exposure (i.e. you'll collect light for a total of 2 minutes).
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