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Abstract

We analyze the Wilson loop for a pure Yang-Mills theory, using
adecoupling solution in close agreement with lattice computations. At one-
gluon exchange level it is seen that the potential cannot yield a linear rising

contribution as expected for a confining theory. Next-to-leading order



correction gives rise to aquartic term for moment a in the gluon propagator
that, inagreemen with Gribov’s view, yields a linear confining term. This
correction is due to a two-loop or sunriseintegral that we need to evaluate in
the low-momenta limit. In the infrared regime, the physical consistency of
the theory is determined by a natural cut-off, arising from the integration of
the classical equations of the theory, fixing in this way the regularization

scheme.

casudl jasde

Abstract in Arabic



sl plaiowl e miss dulai) by ails Jlp Liab
assanid]l Ll go 88lons slly O pidall

LaS Ulas sendl pgln ¥ Jsliioll aols 0ollall asis Soimmo
og il ool Ui Lao 833mall dlaill anidl gdoio
5LVl .0s) Ll il JN> Wss (a5 JleSI apz &S 4o
i) Lerlini idls anadal]l a>baall ol of (pidde como
a5l 5o Jsl

i loil) 8l il e UsSall s, andl com aeivy] ailaio b
eYslsall JolSs ra gl $3Jl crrdall glaslly 835 xall

Table content

Subject Page No
Dedication I
Acknowledgment I



Abstract
Arabic abstract
Content

Chapter one

Introduction
1.1. Introduction
1.2. Search Content
1.3. Research Problem:
1.4.0Objectives:
Chapter Two

QuantumChromodynamics
2.1. The QCD Lagrangian

2.2. The QCD coupling and
renormalization scheme

2.3 QCD in deep-inelastic scattering

2.4.QCD in heavy-quarkonium
decay

2.5.Perturbative QCD in e+e
collisions

2.6.5caling violations in
fragmentation functions

2.7 .Photon structure functions

w w w B~

11
13

15

21

22



2.8.QCD in diffractive events
Chapter Three

3.1.0ne Gluon Exchange Potential
from Dyson Schwinger Equations

3.2. Wilson loop from a Dyson
equation

3.2.1 Potential between two static
quarks

3.2.2.Dyson equation for the Wilson
loop

3.3.Infrared Absorptions And Vibration

3.3.1. Infrared Absorptions

3.3.2. Normal Modes of Vibration

3.3. Vibration - Rotation Bands
Chapter Four

4.1 Yang-Mills Theory

4.2 static potential

4. 3.Infrared Quantum Field
Theory

4.4.Scalar Field Theory

4.4.1.Yang-Mills Theory for
infrared

4.5. Comparison with Numerical

6

23

25

30

30

30

36
36
37
42

45
46
28

49
51

54



Data
4.6. Two -Loop Correction

4.7. Renormalized Gluon
Propagator

4.8.Wilson Loop And Potential
conclusion

References

59
61

62
66
68



