    Show that the electron muon cross section is given by the expression:
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 Using this result evaluate the corresponding e-quark cross

section
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Hint. 
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It would be different the result if the quarks had spin 0?

   The hadronic tensor,defined in terms of the matrix elements of the hadronic EM

current has the general form:
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show that in unpolarized deep inelastic, taking into account parity conservation 
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 and the current conservation
simplifies to
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       Show that  the colour factors CF,CA and TF associated with the quark and gluon loop insertions as shown in the figure 
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satisfying
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Taking  in SU(3) the values 4/3,3 and ½ respectively
Hint:

[image: image6.png]relevant properties of the matrix representations of SU(N), t* (fundamen-
bal, for quarks) and 7' (adjoint, for gluons), are:

[t 8] = ifobere, [T, TV = ifetere, (Te), = —j fabe. (3.6)

Phe t* are normalized such that Tr [t9#?] = Tp6%®, where Tp = L The
lour matrices then satisfy the following relations which define the con-
itants Cp and Cy





Compute the Compton QED virtual amplitudes, 
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showing that 

[image: image8.png]1 2
i Z Mg+ My|? = 2¢* [—E —iy 207

s u su

spins




 Applying the above formula ,show that the corresponding QCD result for the amplitudes:
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where a colour factor 4/3 comes from the gluon insertion on the quark line.In QCD thare is a second process that is important,particularly at low x,and for heavy quark production ,is the photon gluon fusion process for producing qqbar pair.Drawn the two diagrams at tree level contributing to this process indicating how it is obtained the corresponding result

