190 24. Cross-section formulae for specific processes

Here the index q refers to a quark flavor (i.e., u, d, s, c, b, or t), and Aq = ( �qq + gLq gLe^{Q2}_{Q2 + M 2Z}^{)2} +^(�qq + gRq gRe^{Q2}_{Q2 + M 2Z}^{)2} , (24.5) Bq = ( �qq + gRq gLe^{Q2}_{Q2 + M 2Z}^{)2} +^(�qq + gLq gRe^{Q2}_{Q2 + M 2Z}^{)2} . (24.6) Here qq is the charge of flavor q. For a left-handed electron, gRe = 0 and gLe = (�1/2 + sin^2 θW )/(sin θW cos θW ), while for a right-handed one, gLe = 0 and gRe = (sin^2 θW )/(sin θW cos θW ). For the quarks, gLq = (T_3 � qq sin^2 θW )/(sin θW cos θW ), and gRq = (�qq sin^2 θW ) / (sin θW cos θW ).

For neutral-current neutrino (antineutrino) scattering, the same formula applies with gLe replaced by gLν = 1/(2 sin θW cos θW ) (gLν = 0) and gRe replaced by gRν = 0 [gRν = �1/(2 sin θW cos θW )].

In the case of the charged-current processes e�L p ! νX and

νp ! e^+X, Eq. (24.3) applies with

F_2 = 2xF_1 = 2x [ fu(x, Q^2) + fc(x, Q^2) + ft(x, Q^2) + f d (x, Q^2) + f s (x, Q^2) + f b (x, Q^2) ] , (24.7)

F_3 = 2 [ fu(x, Q^2) + fc(x, Q^2) + ft(x, Q^2) � f d (x, Q^2) � f s (x, Q^2) � f b (x, Q^2) ] . (24.8)

For the process νp ! e�X:

F_2 = 2xF_1 = 2x [ fd(x, Q^2) + fs(x, Q^2) + fb(x, Q^2) + f u (x, Q^2) + f c (x, Q^2) + f t (x, Q^2) ] , (24.9)

F_3 = 2 [ fd(x, Q^2) + fs(x, Q^2) + fb(x, Q^2) � f u (x, Q^2) � f c (x, Q^2) � f t (x, Q^2) ] .(24.10)