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Group assignments for the practice session on 06.03.2020. To be submitted before 13.03.2020 at 10.15.

1 Fluxes

• To power an electronic component at Earth distance it is necessary to use a “standard” solar panel.
Assuming that Jupiter’s average distance to the Sun is roughly 5 AU. How many standard panels are
needed to power the same electronic component at Jupiter distance? 1p

• Mercury is roughly three times closer to the sun than the Earth. What is the ratio of flux at Mercury
to the flux at Earth? 2p

Comment. For this exercise we need to use Inverse square law F ∝ 1
r2 . The figure in the slide 24 of

the Theory session 2.3.2020 - Emission mechanisms 1, clearly shows how the flux ratio changes at different
distances.

2 Red giants and light bulbs

A red giant star 30 light-years away has temperature of 2500 K, and it has the diameter 100 times as large
as the Sun’s diameter.

• What is the total luminosity (in watts) of the star? 2p
Comments. For total luminosity, we need the flux density (power per area) and the total area:

Lstar = Astar · Fstar, (1)

Fstar can be estimated by using the Stefan-Boltzmann law and the área can be approximated to the
area of a Sphere.

• At what distance do we need to place a 100-watt light bulb if we want it to appear as bright as the
star? 2p
Comments. First we need to know how bright the star (at 30 ly) looks, i.e. what’s the flux density
at that distance. Flux density drops according to the inverse law:

F =
L

4πd2
. (2)

Once we know the flux, we use again the inverse square law, such as, in the first exercise and determine
the distance that the bulb needs to be placed.
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3 Thermal radiation

You are trapped in a dark room with Angela Merkel and Donald Trump, who have been voted the hottest
politicians alive, and thus very relevant for thermal radiation calculations.

• What is the total blackbody flux density of Merkel/ Trump? 2p

• At what frequency does the spectrum peak? 2p

• How much hotter (in degrees) would Ms. Merkel / Mr. Trump have to be, in order for you, to read
Rybicki’s & Lightman’s Radiative Processes in Astrophysics (assuming you can read if most of the
light is yellow, with wavelength 570 nm)? 2p

• What assumptions did you need to make? 2p

Comments. You need to make some assumptions, such as, that their temperature is roughly 37 degrees
Celcius and that they are perfect blackbody radiators, with 100 % emissivity. The total flux density is
obtained from Stefan-Boltzmann law, and remember the assumptions when you get values well above the
typical 100W level. Peak frequency is obtained from Wien’s displacement law, either by calculating first
the peak wavelength and converting that to frequency, or using the given approximation for peak frequency.
The same law is applied for obtaining the Temperature for the given peak.
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