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That is, 1 is fixed so that the residual NLO coeff. f" excludes a logu,?log(1/x) contrib"
moving them to the LO PDFs where they are resummed to all orders by DGLAP evolution

The residual fac" scale, 4, dependence is optimized (reduced) for low x. Note that C'Y (1)
does not depend on /i --- the 1, dependence occurs only in the PDFs in the NLO correction




Physical understanding of optimal scale

dk?
The log integration | 3 over incoming parton virtuality k%, hidden in DGLAP,

does not extend to 00, and is limited by off-shell matrix element M (£?)

Optimal choice of g is such that value of DGLAP integral up to u;
equals the value of the convergent integral :
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So part of NLO correction, which has same DGLAP structure,
is moved to the LO term --- this minimizes the NLO correction



Physical understanding continued

Double Log (DL) integral in NLO matrix elem. is the same as in the
gluon cell below the LO matrix elem.



Now consider jet production

Summary of NLO bb prod. to determine optimal fac. scale U
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Generalise to jet production — but now three scales y, 1., 14,
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The optimum value of z is
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) ) & -Pright] ) @PDF

m

(g
& (l + —1In

Ot i)

,iF
,u

4 1) o i

R a C" (1)

Treln

small residual NLO correction

(r) @ PDF (1))

P’s are LO DGLAP

@_

(£1+)

splitting fns.

jet frag. fn.

-

,/tD)

& -

small residual
NLO correction



Since DGLAP evolution is written in terms of collinear factorization --- it is most
convenient to order the contributions to the jet process in terms of angles.

To obtain the optimal LO description we study the 23 NLO subprocess.
First calculate the angles @ of the 4 partons relative to lowest p; outgoing parton

4
smallest p; jet Next, divide ©,55 into
______ Va_ + 4 parts corresponding to
— > ( )/
the smallest 8’s
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N largest p; jet Flr?ally, determine 3 optimal scales
using 3 coupled eqgs. each of the form :
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| | . _ P, means sp.fn
That is, the 3 optimal scales are fixed to make residual acts on PDF(z,)

NLO coefficient function as small as possible ; namely
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NLO coeft.fn part moved to LO PDFs, D fn.

by absorbing (and resumming) in the LO term as much as possible of the
NLO correction. In this way the dependence on the residual factorization

scale, L, 1S reduced to a minimum.

The procedure can be extended in a straightforward way to NNLO.
We fix the scales in the NLO correction by dividing up the real 224
NNLO contribution into 5 parts in terms of angles. Only three parts,
those collinear to the +, - and D directions, are relevant.



