e, μ, and τ neutrinos are in contact with electrons and positrons via the following reactions.

e� + ν_i ↔ e� + ν_i e� + ν̄_i ↔ e� + ν̄_i e^+ + ν_i ↔ e^+ + ν_i e^+ + ν̄_i ↔ e^+ + ν̄_i e� + e^+ ↔ ν_i + ν̄_i

and each other via

ν_i + ν_i ↔ ν_i + ν_i ν_i + ν̄_i ↔ ν_i + ν̄_i ν_i + ν_j ↔ ν_i + ν_j ν_i + ν̄_j ↔ ν_i + ν̄_j ν_i + ν̄_i ↔ ν_j + ν̄_j

But these weak reactions have a much slower rate than electromagnetic reactions like

e� + e^+ ↔ 2γ

So the effect of the weak reactions is usually ignored.

The transfer of energy from e� to ν_i, ν̄_i is accounted for in the energy conservation equation

0 = ρ̇_{total} + 3 Ṙ R (ρ_{total} + P_{total}) ρ̇_{e+γ} = −4 Ṙ R ρ_γ − 3 Ṙ R (ρ_e + P_e) − (ρ̇_ν + 4 Ṙ R ρ_ν ) (1)

ρ̇_{e+γ} = −4 Ṙ R ρ_γ − 3 Ṙ R (ρ_e + P_e) − 1 R^4 d(ρ_νR^4) dt

The neutrino energy density ( using momentum p scaled to (pR)/(kT_N ), T_N = 1.946 K ):

ρ_ν = 15 π^4 a ( T_N R )4 ∫ dpp^3f_ν (p) (2)

ρ̇_ν = −4 Ṙ R ρ_ν + 15 π^4 a ( T_N R )4 ∫ dpp^3ḟ_ν (p) (3)

The equation for the expansion coefficient R

α = ln(R)

α̇ = Ṙ R = √ 8 3 πG(ρ_{e+γ} + ρ_ν) (4)

is not affected overall.

The final mass fraction X4_{He} of Helium-4 depends on how much the neutron-proton conversion rates destroy neutrons by the time of Nucleosynthesis ( T ≈ 0.8 GK ).

λ(n + ν_e → p + e�) = A ∫ v_eE^2_e p^2_{νe} dp_{νe} f_{νe} (1 − f_e) λ(n + e^+ → p + ν̄_e) = A ∫ p^2_{νe} p^2_edp_ef_e(1 − f_{νe} ) λ(n → p + e� + ν̄_e) = A ∫ v_ep^2_{νe} E^2_e dp_{νe} (1 − f_{νe} )(1 − f_e) λ(p + e� → n + ν_e) = A ∫ p^2_{νe} p^2_edp_ef_e(1 − f_{νe} ) λ(p + ν̄_e → n + e^+) = A ∫ v_eE^2_e p^2_{νe} dp_{νe} f_{νe} (1 − f_e) λ(p + e� + ν̄_e → n) = A ∫ v_ep^2_{νe} E^2_e dp_{νe} f_{νe} f_e

The conversion rates depend on f_{νe} and f_e