Scalar-Fermion-Fermion coupling in the electroweak Standard Model

Reference: A. Denner, Forts. Physik, 41 (1993) 307.

F̄_1

F_2

S = ie(G_{ω−} ω_− + G_{ω+} ω_+)

Generic Level

Classes Level

where for the following combinations of S, F̄_1, and F_2 G_{ω+} and G_{ω−} take these values:

H f̄_i f_j :

G_{ω+} = −^1_{2s}^1_{MW} [ δ_{i j}m_{f ,i} ( 1 + δZ_e −^{δs}_s +^{δm f ,i}_{m f ,i} −^{δ MW}_{MW} +^1_2 δZ^H ) +^1_2 (m_{f ,i}δZ^{f ,R}_{i j} + δZ^{f ,L†}_{i j} m_{f , j}) ] , G_{ω−} = −^1_{2s}^1_{MW} [ δ_{i j}m_{f ,i} ( 1 + δZ_e −^{δs}_s +^{δm f ,i}_{m f ,i} −^{δ MW}_{MW} +^1_2 δZ^H ) +^1_2 (m_{f ,i}δZ^{f ,L}_{i j} + δZ^{f ,R†}_{i j} m_{f , j}) ] ,

χ f̄_i f_j :

G_{ω+} = i^1_{2s} 2I^3_{W, f}^1_{MW} [ δ_{i j}m_{f ,i} ( 1 + δZ_e −^{δs}_s +^{δm f ,i}_{m f ,i} −^{δ MW}_{MW} ) +^1_2 (m_{f ,i}δZ^{f ,R}_{i j} + δZ^{f ,L†}_{i j} m_{f , j}) ] , G_{ω−} = −i^1_{2s} 2I^3_{W, f}^1_{MW} [ δ_{i j}m_{f ,i} ( 1 + δZ_e −^{δs}_s +^{δm f ,i}_{m f ,i} −^{δ MW}_{MW} ) +^1_2 (m_{f ,i}δZ^{f ,L}_{i j} + δZ^{f ,R†}_{i j} m_{f , j}) ] ,

ϕ^+ū_id_j :

G_{ω+} = −^{1√}_{2s}^1_{MW} [ V_{i j}m_{d, j} ( 1 + δZ_e −^{δs}_s +^{δmd,j}_{md,j} −^{δ MW}_{MW} ) +δV_{i j}m_{d, j}

+^1_2 ∑_k(δZ^{u,L†}_{ik} V_{k j}m_{d, j} + V_{ik}m_{d,k}δZ^{d,R}_{k j} ) ] , G_{ω−} =^{1√}_{2s}^1_{MW} [ m_{u,i}V_{i j} ( 1 + δZ_e −^{δs}_s +^{δmu,i}_{mu,i} −^{δ MW}_{MW} ) +m_{u,i}δV_{i j}

+^1_2 ∑_k(δZ^{u,R†}_{ik} m_{u,k}V_{k j} + m_{u,i}V_{ik}δZ^{d,L}_{k j} ) ] ,

ϕ^−d̄_ju_i :

G_{ω+} =^{1√}_{2s}^1_{MW} [ V^†_{ji}m_{u,i} ( 1 + δZ_e −^{δs}_s +^{δmu,i}_{mu,i} −^{δ MW}_{MW} ) +δV^†_{ji}m_{u,i}

+^1_2 ∑_k(δZ^{d,L†}_{jk} V^†_{ki}m_{u,i} + V^†_{jk}m_{u,k}δZ^{u,R}_{ki} ) ] , G_{ω−} = −^{1√}_{2s}^1_{MW} [ m_{d, j}V^†_{ji} ( 1 + δZ_e −^{δs}_s +^{δmd,j}_{md,j} −^{δ MW}_{MW} ) +m_{d, j}δV^†_{ji}

+^1_2 ∑_k(δZ^{d,R†}_{jk} m_{d,k}V^†_{ki} + m_{d, j}V^†_{jk}δZ^{u,L}_{ki} ) ] , ϕ^+ν̄_il_j :

G_{ω+} = −^{1√}_{2s}^{ml,i}_{MW} δ_{i j} [ 1 + δZ_e −^{δs}_s +^{δml,i}_{ml,i} −^{δ MW}_{MW} +^1_2 (δZ^{ν,L†}_{ii} + δZ^{l,R}_{ii} ) ] , G_{ω−} = 0,

ϕ^−l̄_jν_i :

G_{ω+} = 0,

G_{ω−} = −^{1√}_{2s}^{ml,i}_{MW} δ_{i j} [ 1 + δZ_e −^{δs}_s +^{δml,i}_{ml,i} −^{δ MW}_{MW} +^1_2 (δZ^{l,R†}_{ii} + δZ^{ν,L}_{ii} ) ] . Particles Level: Insert integers for i and j (1, 2, 3 in this case)