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The NFW profile is a mass density distribution of dark matter fitted to haloes identified in N-body
simulations by Julio Navarro, Carlos Frenk and Simon White. The NFW profile is one of the most
commonly used model profiles for dark matter halos thus you may use it in this project. The NFW
profile has two free parameters, a standard density ρ0 and the scale radius Rs, and looks like [1]:
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1 Mission-1: Milky way galaxy

• Find the radius at which d ln ρ/d ln(r/Rs) = −2.

• Find the analytic expression for mass function M(r) inside a shell of the radius r. With the
parameters Rs = 16.1± 10 kpc and ρ0 = (1.4± 1)× 107M�/kpc3, find the total mass of Milky way
galaxy (w.r.t the solar mass, M�) if the ‘size’ of the galaxy is 31− 37 kpc.

• Draw the galactic rotation curve, v(r)[km/sec] vs r[kpc]. What’s the velocity and the density of
dark matter at the location of solar system r = R� ' 8.1 kpc ?

2 Mission-2: fitting real data

• Use the attached data in the next page for velocities in plane of galaxies [2].

• Choose at least 3 sets of galaxy data in the table and analyze.

• Fit each data using NFW profile and find (ρ0, RS) which gives the smallest χ2/d.o.f .
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Figure 1: Rotation velocity data [2]
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