
The Vertex Function of Fundamental Scalar

Charges in Landau QCD

Diploma Thesis

Leonard Fister

Institut für Physik, Theoretische Physik

Karl-Franzens-Universität Graz

Austria

Jan. 23 - 25, 2008
Hév́ız, Hungary



The Vertex Function of Fundamental Scalar Charges in Landau QCD

Motivation

Motivation

Quark-Gluon Vertex in QCD

General Structure

Γa
µ
(k, q, p) = −igta(2π)4δ4(k + q − p)Γµ(q, p)

12 Tensor Structures
Relation to Quark Confinement see talk by Kai Schwenzer
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Theory of Scalar Charges

Idea of Fundamental Scalar Charges

Quarks → Fundamental Scalar Charges

Theory gets easier to handle

reduce Number of Tensor Structures

Confinement by the Vertex ?
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Theory of Scalar Charges

Idea of Fundamental Scalar Charges

Dyson-Schwinger Equations

Infrared Analysis, IR Fixed Points

Confinement ? (cf. Adjoint Charges)

Numerical Solution of the Vertex

Check with Lattice Calculations
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Theory of Scalar Charges

Idea of Fundamental Scalar Charges

Lagrangian
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Theory of Scalar Charges

Formalism

Non-Perturbative Functional Method: Dyson-Schwinger Equations

δΓ[φ]

δφi

−
δS

δφi

[

φ +
δ2W

δjδj

δ

δφ

]

= 0

Primitively Divergent Graphs:

Ds , Dg , Dgh, Γ3g , Γ4g , Γ2s,g , Γ2s,2g , Γ4s , Γg ,gh
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Theory of Scalar Charges

Dyson-Schwinger Equation for the Scalar Charge
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Theory of Scalar Charges

Dyson-Schwinger Equation for the Gluon
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Theory of Scalar Charges

Dyson-Schwinger Equation for the Scalar Particle-Gluon

Vertex

graphical method:
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Theory of Scalar Charges

Outlook

Solve coupled DSE:

Infrared Behaviour: Qualitative Behaviour in the Infrared,
IR-Exponents of the most singular Dressing Functions

Infrared Fixed Points

Numerical Solution
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