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Overview of the roadmap

2. We calculate hadronic

tensor
1. We want ko calculate

this correction
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Transverse structure function
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Longitudinal structure function




Longitudinal structure function
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Longitudinal structure function
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Structure function

We’'ve calculate longitudinal and transverse structure
functions for scattering on a single gluon

2 1 T'(1— 4
WT—2QZ4W(22+(1—2)2){ GF((l—QEE)) 1622132}

ol — 2
Q Q
z
: 1
It is straightforward to obtain this function for 1 dy ~ 1
scattering on a hadron Wr = A M ZQ(Q)WT Wi = A M 3
Gluon distribution Function

The form factor is given by a formula 1 3
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Almost final formula




Correction to the quark distribution

Almost final formula
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Distribution function in the leading Explicit dependence on Q. Scaling violation.

order (see, Lecture 2)

Let’s combine with parsonic
cross section correction




Correction to PDF

Let’s update our result for the cross i 4
section in the leading order -
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Correction to the partonic cross section

We start from the general factorization formula
o T
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Sum of corrections
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Sum of corrections
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Large logarithm

Where does this parameter
come from?

We measure this function at
a particular scale in DIS

*
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" This logarithm comes from collinear
cross section. It can be large
We get this parameter in the
correction as well

We can use distribution measured 9 Q° ~ 10GeV?
at any scale but corresponding 9 M
correction will be different as well ~ g In @ ~ 1 M2 ~ 4mi ~ 0.1GeV?

That means we should include all
orders of perturbation theory



Large logarithm: what to do?

We need to construct evolution equation

Measure distribution ... scale
function at large scale -

...
L]

Eliminate large logarithms



Evolution equation

Explicit dependence on the
.- scale parameter

In the first part we calculated
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Evolution equation



Evolution equation

Evolution equation
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We can solve this equation in a form:

Recall the result for the cross
section

Te? ! !
= EG ZQ?/ dx1/ dCUQCjOi(xl)q'é(anM2)5(x1$2 — 7o)
i T0 ’7'0/5131

9

1 3
/ dxq / dxaqoi(x1)g(xe)— { [22 + (1 — 2)2] In(1—2z2)+ 5~ bz + 27
To /%1

487T

1

A

No large logarithm!
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Evolution equation

Evolution equation

d 1 d y T Measure from the
2 DIS experiment
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No large logarithm!
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Evolution equation

The equation has only

' T SRR one large logarithm
Evolution equaton e ge log

d 5 as [t dy T\ a
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We can solve this equation in a form:

Let’s generalize it!

There are several equations
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DGLAP evolution equation(s)
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Dokshitzer-Gribov-Lipatov-Altarelli-Parisi



DGLAP equation

d 2\ _ a(Q?) ' dy 2 L
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There is also quark contribution

-----------------------------------------------------------------------------------
. .

1) Calculate correction both to quark PDF

and parsonic cross section

2) Take a sum. Check cancellation of

the collinear divergence

]
-
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3) Obtain correction to the cross section

4) Derive corresponding evolution

2quation

G .
.
---------------------------------------------------------------------------------



DGLAP equation
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There is also quark contribution
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Calculate correction both to quark
PDF and parsonic cross section
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Does it work?

v T decays (N3LO)

8 Lattice QCD (NNLO)

& DIS jets (NLO)

0 Heavy Quarkonia (NLO)

® Z pole fit (N3LO)
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) o(M,) = 0.1185 + 0.0006

o e*e jets & shapes (res. NNLO)
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