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with mass ranging from $10^{10}$ to $10^{23}$ is, approximately, a power law. What is the reason for the power law relation? A: The relation between the number of galaxies and the mass of the galaxy, is essentially linear. Both $N(M)$ and $M(N)$ are linear. This is
not a coincidence. The explanation of why this is so, goes like this. Suppose a certain type of galaxy, $A$, emits $n$ photons per year. Suppose you want to know how many such galaxies there are of a certain mass $M$, per year. To this end, you put $n$ and $M$ into

Newton's law of universal gravitation, and you solve for the radius of the sphere of influence of $A$, $r_A$: $$ G M / r_A^2 = 4 \pi G n $$ Since $r_A$ is unknown, we can't solve for $M$. All we know is that $M \propto r_A^{3/2}$. Thus $$ N_A = 4 \pi \frac{n
r_A^3}{G} $$ Now, the product $r_A n$ is related to the mass of $A$ by Kepler's law of solar system dynamics, which is basically just Newton's law of universal gravitation. Assuming a spherically-symmetric background of stellar mass distribution, the mass-to-

luminosity ratio is $$ \frac{M}{L_\odot} = 10^{ -6} \left(\frac{ u}{\textrm{ 3da54e8ca3
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