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a Mass density of the universe both models







a What is the nm density p of the universe when 0 200Me
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b The Terposture of the neutrino background is obtained by voting that the
entropy of non interacting species is separately conserved in thermal equilibrium

After neutrinos decouple ofSu nd ofSather we co served

Neutrino entropydensity



The entropy density can be expressed as s Agt where A is A constant

Just after neutrinos decouple we have
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c For nurser densities one can write
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d What happens with Helium abundance in NTWI

At let 200 MeV
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decay is a rather slow

process we conclude ThatNTWI predicts a higher Helium abundance

Now to quantify This
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for free decay all rectronsprotors could be bowed into Helium If we
bind all reraining neutrons into Helium the weight fraction abundance of Helium
in the universe is simply V 0.8

One can improve this estimate by reviewing Zac using the Jefe
Number of degrees of freedom of NTWI
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