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Individual assignments to be submitted before 13.03.2020 at 10.15.

1 Stefan-Boltzmann Law

• How much energy is radiated into space by each square meter of the Sun every second (T ∼ 5800K)
3p
Comments. Use the Stefan-Boltzmann law.

• What is the total power output of the Sun? 2p
Comments. Estimate the surface area of the Sun (area of a sphere). Then multiply the total energy
radiated per unit area and per unit time across all wavelengths that you obtained in a) by the surface
area of the Sun.

2 Spectrum with the computer

• Draw the blackbody spectrum of the Sun in the frequency range 109 – 1016 Hz. 5p

Comments. Calculate the intensity B for each frequency nu using Planck’s law. The drawing shall look
similar to the reference in Image 1.

3 Luminosity of a star

We tried to observe the full spectrum of a star, but our funding allowed us to only make a few observations
at random wavelengths. The data is attached in the file exercises-StarX.txt.

• Estimate the temperature of the star using 2 different approaches. Which assumptions do you have to
make? If you do not get the same results using different approaches: which reasoning or criteria would
you choose to report the “correct” temperature? 5p

Comments. Because we don’t have data at all wavelengths, we can’t simply take the maximum value
and use that as the peak wavelength. Instead, we need to fit the data with a blackbody spectrum. If you
extrapolate some data points you can use Wien’s displacement law and estimate a temperature. The second,
more elegant solution would be to fit the Planck function to the data, but you can do this simply by fitting
the spectrum by trying different temperatures.
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Figure 1: Black Body spectra of the SUN.
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