On the Coulomb Vacuum Wave Function

® Coulomb gauge Gribov-Zwanziger scenario
(... no magnetic disorder)

®  Role of magnetic domains




Hamiltonian Coulomb gauge QCD
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He = dxdyp (X)K[X, Y. Alap’(y)
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Summation of all planar diagrams
can be expressed in
terms of two Dyson equation
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Role of FP determinant JIA] = " loa(! * DIA])

| A(2)A(0)" = DAJ[A] 2[A]A(z)A(0)

J[A] Vvanishes at horizon

mean field (gaussian)
pproximgrion
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Ghost dominance + mean field

gluon propagator determined by
curvature

ghost dressing function

Coulomb form factor




Monopole dominated vacuum A® — w?a+ Ructuations
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Wilson loop
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for a monopole located near
the surface of the loop
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Vacuum wave functional in
monopole background

ghost dominance: 7! € A'A

A-fluctuates around monopoles
(assume common color orientation w)
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Treating monopoles as classical objects, matrix elements can be
transformed into integrals over a sine-Gordon field, e.g

A. M. Polyakov, Nucl.Phys.B120:429-458,1977.

in the longitudinal (monopole) sector Z[J]= D!e S/
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V(x) - monopole-monopole screening

@ free monopole gas (V=0):

upon averaging over n

/ k= K an
" inconsistent with IR suppression of
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screened monopole gas:

k) = ko k needed to suppress long range correlations
' V( ) V( b L) from Coulomb-tail of the monopole field
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full propagator (monopoles + fluctuations)
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A
for m=1/2 # is effectively |-dimensional and interpolates
smoothly between -$ and $ over a region L

it is the discontinuity across A that matters




Summary :

® Coulomb wave function with magnetic monopoles

Single monopole -> N-ality

Noninteracting gas ->Casimir, over-confines, IR enhanced gluon
propagator

Screened gas -> Casimir, area law, IR suppressed gluon, scaling
solutions for ghost and Coulomb potential




