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PROBLEM 4
a. (3 points) The hot gaseous halo of galaxy clusters is pressure supported, and thus it fol-

lows the hydrostatic equilibrium equation. Write down the hydrostatic equilibrium equation
and the ideal gas law.

b. (4 points) First derive the following equation
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assuming that the mean molecular weight is a constant for the gas. Then derive the expres-
sion for the total gravitational mass
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c¢. (3 points) Using a so-called 8 model for the gas density and assuming that the gas is
isothermal, the expression for M can be written as
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For a cluster with a temperature of T = 5 keV, a core radius r=400 kpc, mean molecular
weight g = 0.61, and § = 0.7, find the total mass of the cluster within 2 Mpec.
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