
INTRODUCTION TO SPACE 2020

Galactic Astronomy I

Individual exercises

20th of March 2020

Individual assignments to be submitted before 30.03.2020 at 10.15.

1 Magnitudes

a) The absolute bolometric magnitude of the star Eridani is Mbol = 5.4 and the effective temperature
Teff = 4600K. Calculate the radius of the star, when for the Sun Mbol,sun = 4.7 and Teff,sun =
5800K. 5p

b) Sirius has Teff = 10000K, apparent visual magnitude mV = −1.5, distance r = 2.67 pc and
bolometric correction BC = 0.5. What is the radius of Sirius? 5p

c) Calculate the radius of a star (in solar radii) when Teff = 2000K and M = +15. 5p

Comments. We can recall the relation between apparent visual magnitude, absolute magnitude M and
distance r. The expression is:

mv −M = 5log(r/10pc). (1)

Also, we use the bolometric relation, and the Stefan-Boltzmann law. Equation 1) helps us to estimate MV .
Additionally, we have to remember that the bolometric correction BC is given as Mbol = MV −BC

2 Supernova!

The absolute magnitude of a star in Andromeda galaxy (d = 690kpc) is M = 5. It explodes as a supernova
and gets 109 times brighter.

a) What is the apparent magnitude of the supernova? 5p

Comments. We can start relating the ratio of the Luminosity of the star before and after of the supernovae
explosion. Using the equation for absolute (bolometric) magnitude and knowing that the luminosity gets a
billion times brighter, solve for Mafter the explosion. Then use the equation for absolute magnitude to get
mafter.

3 Triple star.

The components of a triple star are of apparent magnitudes 4.5, 7.1 and 7.8.

a) What is the total magnitude of the system? 5p
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Comments. We start using a good use of the definition of apparent magnitude. Solve for the flux densities
of the components using the logarithmic magnitude equation. The total flux density of the system is the sum
of the flux densities of the components. Then use the magnitude equation again to get the total magnitude
of the system.

4 Binary star.

The apparent magnitudes of the components of a binary star are A = 5.2 and B = 6.2. Teff,A = 4250 K.
Both stars have the same radius.

a) What is Teff,B? Assume that BC = 0. 5p

Comments. We can start applying the Stefan-Boltzmann law to estimate the observed flux FA. Then, you
can solve for the difference in magnitudes in terms of the temperatures, using equations for magnitude and
luminosity. Then solve Teff,B .
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