DIS cross section

Neutral Current d^2σ^{e±p}_{NC} dx dQ^2 = 2πα^2 xQ^4 [ Y_+F̃_2(x, Q^2)∓Y_−xF̃_3(x, Q^2) − y^2F̃_L (x, Q^2) ] Y± ≡ 1 ± (1 − y)^2

F̃_2 ≡ F_2 − v_e^κw^{Q2}_{(Q2+M 2Z )} F^{γZ}_2 + (v2_e + a2_e) (_{κw Q2} Q^2+M^2_Z

)_2 F^Z_2 = x ∑ A_i(q_i + q̄_i)

xF̃_3 ≡ − a_e^{κw Q2}_{(Q2+M 2Z )} xF^{γZ}_3 + (2v_ea_e) (_{κw Q2} Q^2+M^2_Z

)_2 xF^Z_3 = x ∑ B_i(q_i − q̄_i)

ve, ae - vector and axial couplings, κ^{−1}_w = 4^{M 2W}_{M 2Z} (1 −^{M 2W}_{M 2Z} )

Charged Current

d^2σ^±_{CC} dx dQ^2 =

G^2_F M^4_W 2πx 1 (Q^2+M^2_W )^2 ϕ ± CC(x, Q^2)

ϕ^+_{CC} = x [ (ū + c̄) + (1 − y)^2(d + s) ] (in LO)

ϕ^−_{CC} = x [ (u + c) + (1 − y)^2(d̄ + s̄) ]

Reduced NC and CC cross sections

σ̃_{NC} (x, Q^2) ≡^1_{Y+}^{Q4 x}_{2πα2}^{d2σNC}_{dxdQ2} = F_2(1 + Δ_{F2} + Δ_{F3} + Δ_{FL} ) σ̃_{CC} (x, Q^2) ≡^{2πx}_{G2F} (_{M 2W +Q2} M^2_W )_{2 d2σCC} dxdQ^2

Vladimir Chekelian (MPIM/ITEP), SM Physics at HERA La Thuile, March 6, 2001 6