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1 Press-Schechter mass function
Read first Press & Schechter (1974)

1. What is described in the Press-Schechter mass distribution?

2. Which is the term responsible for the cut-off? Is there a dependency on z? If so, describe
the dependency with z.

2 Navarro-Frenk-White profile
Read first Navarro et al. (1997) - Bullock et al. (2001)

3. Write the NFW profile and explain the meaning of every parameter

4. What is the “cusp problem”?

5. What is the trend of the concentration parameter c with z?

6. How do the DM halo (and sub-halo) profiles depend on environment?

7. What is the virial temperature of the Milky Way for a NFW profile? And for a halo of
109 M⊙ at z = 0?

8. Conventionally, r200 is defined to be the radius at which the spherically averaged mass density
reached 200 times the critical mass density and rs is a scale radius. The concentration of a
halo, c = r200/rs, is related to the characteristic density. Write the relation between these
two parameters.

9. Assuming the Milky Way’s concentration parameter is c = 15 and the virial radius rvir =
200 kpc, compute Mvir, vmax and rmax. Here you need to recall the concepts of Mvir and
rvir: write their definition and assume r200 = rvir in order to compute the three parameters
requested.

3 Satellites of the Milky Way
Read first Strigari et al. (2008) - Moore et al. (1999)

10. How many satellites of the MW are know? Describe how they have been discovered.

11. What kind of objects are they? (mass, size, morphology, etc.)

12. What is the mass of these satellites estimated by Strigari et al. (2008)? Why is this an
important result?

13. Is there any inconsistency between theory and observations regarding the dark matter small
scale structures for MW-sized galaxies? If yes, how can they be mitigated?

14. Is there a “missing satellite problem” for galaxy clusters? Explain your answer.

1



References
Bullock, J. S., Kolatt, T. S., Sigad, Y., et al. 2001, MNRAS, 321, 559, doi: 10.1046/j.1365-8711.
2001.04068.x

Moore, B., Ghigna, S., Governato, F., et al. 1999, ApJL, 524, L19, doi: 10.1086/312287

Navarro, J. F., Frenk, C. S., & White, S. D. M. 1997, ApJ, 490, 493, doi: 10.1086/304888

Press, W. H., & Schechter, P. 1974, ApJ, 187, 425, doi: 10.1086/152650

Strigari, L. E., Bullock, J. S., Kaplinghat, M., et al. 2008, Nature, 454, 1096, doi: 10.1038/
nature07222

2

http://doi.org/10.1046/j.1365-8711.2001.04068.x
http://doi.org/10.1046/j.1365-8711.2001.04068.x
http://doi.org/10.1086/312287
http://doi.org/10.1086/304888
http://doi.org/10.1086/152650
http://doi.org/10.1038/nature07222
http://doi.org/10.1038/nature07222

	Press-Schechter mass function
	Navarro-Frenk-White profile
	Satellites of the Milky Way

