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Yang—Mills theory

Yang and Mills (1954)
Trautman (1979)
Babelon and Viallet (1981)

Let G be a compact semisimple Lie group, and g is its Lie algebra.

Then, ¢, denote the corresponding generators, which satisfy
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Yang-Mills connection components: B (x) = Bjj(x)t“.

Components of the field strength: F,, (x) = FS, ()%, F}, = 0,B —0,BS + f“**B]Bf .
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Additional definitions

Faddeev and Popov (1967)
Faddeev and Slavnov (1991)
Faddeev (2009)

Covariant derivative: DI’h"(x) = 0,,h(x) + f***B(x)h"(x).

Laplace operators M{® = - DD, M2 = M§"5,, — 2f*“"Fy,

and the Green's functions: | M{"Gy(x,y) = 6°8(x —y), M,50G,5(x,y) = 6%‘6,,6(x — y)
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Background field method

Aref’eva, Slavnov, and Faddeev (1974)
't Hooft (1975)
Abbot (1982)

The path integral formulation is written as Jack and Osborn (1982)
e~ WIBl — JQZAQZCQZE e >lAITSEplAcel,
in which the action can be presented after the shift A, =B, + ga, as
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Yang—Mills effective action

- . Aref’eva, Slavnov, and Faddeev (1974)
Auxiliary functional: 't Hooft (1975)
Abbot (1982)
Jack and Osborn (1982)
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where the multi-loop part is

W, [B] = —In <exp( —I')//g—gl's— g2F4 -+ gQ3) Z[J,b,b] ‘J—b—B—O

only 1PI part

and the generating functional is Z[J, b, b] = exp(g, + g,) With
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Effective action is equal to W_4[B] = W[B] — W[0].



Green’s function expansion

Fock (1937)
DeWitt (1967)
Gilkey (1975)

Let us consider a Laplace type operator A“’(x) = — IM{%(x) — v**(x), Shore (1981)
Luscher (1982)

then we have the following decomposition
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where
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and the coefficients a, are from the following local heat kernel
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K%(x,y;0) = 6°5(x — y), n—0

where r — + 0.



The malin result

lvanov and Kharuk
arXiv:2203.07131

The two-loop divergent part in W,[B] — W,[0] is equal to nW_, + o(g?), where
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Dim. reg.
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Jack and Osborn (1981)
Bornsen and van de Ven (2003)
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Many thanks!



