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Introduction




In the standard path integral formalism

— —

V-A=0

1. The number of dynamical variables is the same number of
degree of freedom.
2. Existence of two independent propagation modes.

3. The physical mode is associated to the spatial propagator

@AANkQ when k — 0
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Confinement is explained from the temporal mode.

1 |
@.Ao.Ao — _QV(‘X‘)6(1;) + _QH(X7 t)a
9 g
V(|x|) color Coulomb potential
[1(x, t) non-instantaneous vacuum polarization.

Gribov found
lim V(|X]) = o

[X]—o0

Numerical calculations have shown that at long-distance behave as

V([x]) o [x]
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/ dpo / o
oTTTR 3 (k — p)Qk2

k-p
s.(_o

Yang-Mills theory seems not to be regularizable by standard
proceedure.

It has been shown that these divergences are cancelled up to
two loop in perturbation theory.

General proof of this cancellation has not been done.
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A possible solution

(Oout |Om) = /D?TqueXp L%/d‘lg; {n0ip — H(m, p)}

We can perform the integration of the non-physical degrées o
freedom which remove the mentioned problem.

Price:

®m The Schwinger-Dyson equations become cumbersome.

Motivation:

The renormalizability of the non-abelian gauge theories in Coulomb
gauge constitutes a challenge in theoretical physics.
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To Proof the Yang-Mills theory renormalizability in Couldngauge.

=Equivalence between both formalisms

To identify the standart propagators and vertexes in tefms o
those that appear in the phase-space formalism.
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be equivalence in a scalar field theory



Let us consider self-interacting scalar field Lagrangian

1 1 A
_ oL 242 4
whose Hamiltonian i1s written as
1 o L o Ay
H—27T + (Vo) +2§b +4!¢

S0, the action in canonical variables is given by

1 1 1
SF = /d4ﬂf {W@tgb — 57'('2 I §§bv2¢ — §m2gb2 — % 4} .
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The 1P| Effective Action

We introduce the generating functional of connected graphs
ZMJ] = exp (ZWH[JZ])

and we build the one particle irreducible effective action

FH[ﬂ-m ¢c] — WH[cha quc] — /d4$ (Jwﬂ-c + J¢¢c)

which satisfy the equations

o0 o™t
. —J. and 5o,

_J¢
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The Classical Motion Equations

By passing to the Schwinger-Dyson relation we get

ol
— at¢c — Te¢ — Te — at¢c
0T,
ol 2 2 % _ 3 A A 5A¢¢-
- C — 2 a0 cA Ay,
50, Ot (V7 =m7)be—g7 | P + beBos + Doy, 5
= wz — ¢077Tc-

= A is a functional depending on the canonical variables.

® It is reduced to the propagators when . = 0.
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Scwhinger-Dyson Equations

.................................. 23 FZ#U) = — 0%z — &)
. @Fﬂqﬁ” = —0,0*(z—2x')

m There are not dressed vertexes that invalyefield.

i O
2 6
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The Effective action

| | e
i, b = ST mir+ T gid 4 LT gl

By considering the substitution of
i H(i7) ;4
me =T 6]
we get

o) 1 H(il) Hlm H(myj) H(ij)
el _2(F¢7r ARmTHEm) 4 T )

= ;17 is the full propagator in the standart path integral
formulation.
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Consequences

M) = M [m., o]

It means that
Wjg] = W, jg] — g
= We have found the explicit relation between the dressedseve
propagators.
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rtension to Jlon — Abelian Gauge theory.



Yang-Mills Theory

In the present case
Sy_ym =Sp + Sr_p.

being

R
SFz/d4x{—Ha-Ea—§(Ha.HuBa-Ba)},

whereas

Sp_p = /d4 [ 215 (V Aa)2 yCAvE ﬁabcb] :

B — 004 VA2 gfobe A Ac,
B Dab vé‘ab gfacbgc.
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The Interacting Part

An additional vertex appear given by
N gfabcﬁaji’bAS’

Conseqguences

= Generation loops that involve propagators g 4,
D114,, @and so on.

= The classical version dT[C cannot be found as In the
scalar field theory.

= The equivalence between both formalisms is not
evident.
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The Tree Level Elements

Nevertheless, the bare propagators in this theory are gpyen

0(AA AA) | . o(ATD) A Im 1A
Fij( ) = S’L’(j )+’55i(z )Aé(HH)S?S%j |

FQ(AOAO) _ iSi(lAOH)AgZ@HH)S(HAO)

1) mj
0(AA - o(AIl m ITA
Fij( RE ZSZ'(Z )Ag(HH)ST(nj "

(A44) 9ndT ) are the same in

We point out thatrgfca, F,E%‘AA), I o

both formalism.
However, the remaining vertex is given by

0(AAgAAg) - o(TIAAQ) A m (TLAA)
Fijkl Y =a4S A0(];111)5102'3’ :

—p.19



Verspectives




We have found the Schwinger-Dyson equation within the @has
space formalism with interpolating gauge.

We are implementing a general proceedure to indentify the
dressed propagators and vertexes in the standard formalism

To find the Slavnov-Taylor identities

To study the Coulomb gauge limit.
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