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Instantons and Merons in SU(2) Yang-Mills
Theory

Gauge fields A, action density

1
S(.’L') == EtrFuyFMV

and topological charge density
1 _
of instantons £ = 2 and merons £ = 1

A0 — f?'la,uuifu
H 72 + p2

3 2
3(2) = 5723 i (290 + 20?)" + 4p%]
6 2 2
5(2) = g |27 + (2 — a7
g == g%/dd':c 5(x) = g topological charge

't Hooft tensor

Cauv H, V — 1,2,3
Nauv — 5@,}, ¥ = 0
—5(1,1/ H = 0




Instantons

Cancellation of abelian 0,A, — 9y A, and
non-abelian ig[A,, Ay] contributions to field strength

1
4

A—— i F ,

Finite action

1 ~% decrease of field strength suggests
transformation to “singular’ gauge

2P2 ﬁauumv

22 22 4 p2

in which for sufficiently large separations,
gauge fields of instantons do not overlap —
Instanton gas if r;; > p.

AL =



Merons

No cancellation between abelian and non-abelian
contributions to field strength

A~ Fw— N/d4

T

Ultraviolet and infrared divergent action.

Unlike instantons in singular gauge (A ~ z~3)
merons always overlap.

No dilute gas limit of meron ensembile.
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Meron Ensembles

Partition function

—5S[A(z;,h;
Z=/dzz-dhie G251 AE )]

Superposition of Merons

Ny
Au(z) = Zl h(i)au(z,i)h 1 (4)
with color orientatiozns
h=ho+ih-0¢ hi+h’=1
and locations of the center
o Napv (l‘v — ZV(@))
29 (2 — 2(0))” + 92

with action density averaged over volume V

ay(x,i) =

1
S[A] = = / 44 |
[A] == | d%s(a)
Location of the merons restricted to a cube
—1<2z0(6)<1 V=16

meron size
I

Fixed number of merons = number of antimerons



Meron size p regularizes UV divergence of action.

By appropriate choice of color orientations of merons
total action can be made infrared finite

4
A%(z) = Y u(i)al,(z, 1)
1=1

Example: with the choice

1 0O 1 O 0
w(l) =0 1 0 |[,u(2)=| 0 -1 O
O 01 O 0 -1
-1 0 O -1 0 O
w3 =] 0 1 0 [,u@=| 0 -1 0
0 —1 O O 1
1
s(x) e
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