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We studied the decoupling process of neutrinos in the early universe. The
evolution of the distortion of the neutrino spectrum in both the mass and flavor bases is
calculated, and the effect of QED finite temperature corrections up to O(e cubed) on the associated
equations of motion is also incorporated for the first time. As a result, we show that the effective

number of neutrinos is given by Neff =3.044. We also discussed experiments that use neutrino
capture by tritium to observe cosmic neutrino background. In particular, we evaluated the exact
capture rate for each neutrino species, including cosmological effects such as neutrino decoupling
and neutrino clustering in the galaxy.
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