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C.1

Find the pressure gradient of the gas dP/dr, in terms of my(/j /and n(n . Here,

m (njis the total mass of gas and dark matters within a sphere of radius r from the
galaxy center.

0.5 pt.
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c.2 Assuming the interstellar gas as an ideal gas, find m© (r)in terms of n(r), 7(r) and | 0.5 pt.
their derivatives with respect tor

Next for simplicity assume that the gas is in isothermal distribution at temperature 7pand the interstellar
gas number density is given by

a
/7(F= —
B+ n?
where aandare some constants.
C3 Find the dark matter mass density as a function of rinside the galaxy. 1.0 pt.
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K= —*V
3m[ 2 ]

with mp/ is a constant called the reduced Planck mass. Inflation phase occurs during domination of

. L 2 . .
potential energy lover kinetic energy ¢ /2for sufficient time such thatterm in equation (3) can be
neglected. This condition is called slow-roll approximation.

The quantitiesand eny= &+ e where § =— ¢/AHgp), are called 'slow-roll' parameters.

Estimate parameter €, parameter 17,gN/d¢in terms of potential U¢) and its first
C1 1l and second derivative (V" and 1V ). 1.7 pt.
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