Third day:

1. Compute the partonic cross-section in DIS with a vector current
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2. Compute the leading order é-terms in P, and P,, without performing

any loop-integral. [Hint: use the fact that [ dzP;(z) = 0.

3. Show that convolutions in x-space become ordinary products in Mellin
space, i.e.
(f®@g)(N) = f(N)g(N) (14)
[Remember: f(N) = [ dvaN~1f(2)]

4. The plus-prescription is defined by

/01 dx f(z)g+(2) = /01 dzlf(x) — f(1)]g(x). (15)
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The splitting functions are

Po(z) = OF<11+_Z;> (18)
Ppy(z) = Tr(2*+(1-2)) (19)
Pu() = o U= (20

Py(z) = 204 [(12_,2 + ;z(l _ z))+ 41 = ;z(l _ |- gnfTR(S(l ~(2))



The anomalous dimensions are given by the moments of the splitting
functions,
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Show that
VON) = Cr l_;+1V(1V1+1)_2,iH (24)
g (V) = Tr [N(?\zi]g)j(LNNiz)} 29)
Yod (N) = Cr [N(?\IJ:L]\lf)j(LJ\fNi 1)] 20)
g (V) = QCA[ 112 * N(Nl—l) * (N+1)1(N+2) _Qé; —infazg)

Now consider the evolution of the singlet quark distribution
Z ¢(x) + Gix (28)

which mixes with the gluon distribution via the evolution equations.
In terms of moments with evolution variable ¢ = log(Q?/A?) we have

ZE(N) = a;ff) Nag(N)S(N) + 20740 (N)g(N)] (29)
;ig(N) - O§7(Tt) [Y9a(N)E(N) + 749(N)g(N)] (30)

Verify that for N = 2 there are two eigenvalues to the above evolu-
tion equation and the corresponding anomalous dimensions are AL =
0,—(16/9 + ny/3) and find the corresponding eigenfunctions.



