
















 

Prollen Set 9

Prollentesee
solution supplied with the

old exam problems

ProllemI
a Sine all the neutrinos have

the same momentum p they
also have the same energy
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density is therefore
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where n is the number density
of the neutrinos

b The equation of state parameter
is given by
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c With p pola we find
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d The continuity equation without is
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and we see that wlan 0

when to 0 so in this his it
the neutrinos behave like non relativistic

particles
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We recover the Eds solution as

we should in the limit of
non relativistic particles and ku
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and as we should expect we

recover the solution for a

radiation dominated universe with kao
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