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The failure of perturbative approach for explorations of confine-

ment necessitates the use of non-perturbative methods. One of

the ways to understand the Physics of confinement is to calcu-

late correlation functions in the theory. Such an exploration also

confirms which one of the, already proposed, scenarios is the

choice of nature. They can also serve as input for calculating

other correlation functions, for instance using DSE’s.

Since lattice computation with fermions is expensive, only gauge

bosons and scalar Higgs of the theory are considered, thus

Scalar QCD.

The Lagrangian (continuum version) for the corresponding

physics is

L =
1

4
F a
µνF

µν
a + (Dij

µ φj)
†(Dµ

ikφ
k) +

1

2
m2φi†φi + λ(φa†φa)(φb†φb)

where
F a
µν = ∂µw

a
ν − ∂νw

a
µ + gf a

bcw
b
µw

c
ν

Dik
µ = δik∂µ − igws

µt
ik
s

λ = 0, g = 1.342 and m = 0 (for lattice version β = 2.221,

κ = 0.125, λ = 0)

124 lattice has been used for the follwing results. Maximal Lan-

dau gauge is used for computation.

Renormalized propagators and vertices1, with structure

G = ΓtreeΓ
ΓtreeΓtree, are presented.
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Renormalized Higgs Propagator

Renormalized Higgs propagator is found to be in agreement with

tree level scalar propagator within statistical errors.
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Gluon propagator
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Gluon dressing function

Dressing function of Gluon propagator shows non-trivial non-

perturbative contributions.
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Ghost propagator
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Deviation of the dressing function from tree level is clearly visi-

ble, suggesting non-perturbative contributions.
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Ghost›gluon vertex, all momenta equal
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Non›perturbative vertex
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Ghost›gluon vertex, orthogonal momenta with two equal
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Ghost›gluon vertex, one momentum vanishing
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Ghost›gluon vertex, orthogonal momenta

Ghost-gluon vertices appear to be infrared suppressed, devia-

tion from tree level vertices is clearly visible.
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Three›gluon vertex, all momenta equal
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Three›gluon vertex, orthogonal momenta with two equal
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Three›gluon vertex, one momentum vanishing
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Three›gluon vertex, orthogonal momenta

Three gluon vertices appear to be infrared suppressed. Devia-

tion from tree level vertices is clearly visible.
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Higgs›Gluon vertex,orthogonal momenta with two equal
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Higgs›Gluon vertex, one momentum vanishing

p[MeV]
200 400 600 800 1000 1200

/2
)

π
(0

,p
,

2
A

h
G

›2

›1.5

›1

›0.5

0

0.5

1

1.5

2

Non›perturbative vertex

Tree level vertex

p[MeV]
200 400 600 800 1000 1200 1400 1600

/3
)

π
(p

,p
,

2
A

h
G

›2

›1.5

›1

›0.5

0

0.5

1

1.5

2

Higgs›Gluon vertex, all momenta equal
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Higgs›Gluon, orthogonal momenta

Higgs-gluon vertices2 are found to be in agreement with tree

level vertices.

Renormalized Higgs propagator is found to be in agreement with

tree level scalar propagator while Gluon and Ghost propagators

clearly show non-perturbative contributions.

Higgs-gluon vertices, for both settings of momentum, appear to

be in agreement with tree level vertices, however the rest of the

vertices in the theory have indication of infrared suppression,

and non-perturbative contributions because of deviation from

tree level vertices.

Statistics for bigger lattices are being collected which, so far,

support the results shown here.
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