Derivation of the Valencia Formulation

Start from the Divergence of the mixed components of the SET:

∇_μ (T^μ_ν ) = ∇_μ ( g_{δν} T^{μδ} ) = T^{μδ}∇_μg_{δν} + g_{δν} ∇_μT^{μδ} = g_{δν} [ 1 √ −g ∂_μ (√ −gT^{μδ} ) + Γ^δ_{μλ}T^{μλ} ] = g_{δν} [ 1 √ −g ∂_μ (√ −g g^{ξδ}T^μ_ξ ) + Γ^δ_{μλ}T^{μλ} ] = g_{δν} [ ∂_μ ( g^{ξδ} ) T^μ_ξ + g^{ξδ} 1 √ −g ∂_μ (√ −gT^μ_ξ ) + Γ^δ_{μλ}T^{μλ} ] = 0 Therefore: g_{δν} g^{ξδ} 1 √ −g ∂_μ (√ −gT^μ_ξ ) = −g_{δν} ∂_μ ( g^{ξδ} ) T^μ_ξ − Γ^δ_{μλ}T^{μλ}g_{δν} g_{δν} g^{ξδ} 1 √ −g ∂_μ (√ −gT^μ_ξ ) = [ −δ_μ ( g_{δν} g^{ξδ} ) + g^{ξδ}∂_μ (g_{δν} ) ] T^μ_ξ − Γ^δ_{μλ}T^{μλ}g_{δν} δ^ξ_ν 1 √ −g ∂_μ (√ −gT^μ_ξ ) = g^{ξδ}∂_μ (g_{δν} ) T^μ_ξ − Γ^δ_{μλ}T^{μλ}g_{δν} 1 √ −g ∂_μ (√ −gT^μ_ν ) = ∂_μ (g_{δν} ) T^{μδ} − Γ^δ_{μλ}T^{μλ}g_{δν} and renaming the dummy indexes: 1 √ −g ∂_μ (√ −gT^μ_j ) = ∂_μ (g_{νj}) T^{μν} − Γ^δ_{μν} T^{μν} g_{δj} (1)

References [1]