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Effective Lagrangian

Consider the following Ginsburg-Landau effective Lagnangor the soft gauge fields satisfying the require-
ments of invariance under the gauge gréup(3) and space-time transformations,

Leg = —i (DYF) DYFe, + DY Fy DAF)) — U
Ut = 1—12Tr (01F ey —C F6>
where
DY =670, — iAW = 8, —iAS(T)™,  F&, = 0,A} — 0,A —if" AL A,
B = FOT" T = —if™ Tr (F2> FgﬁFjg — —3F" F" <0,

and the gauge coupling constant is absorbed into the gaudedi¢, — A,,.

lim <V_1/d4l‘F2>7éO—>Cl>O, Cy >0, C3 > 0.

V—o0

v

FoFe, =4b7, A >0, by, = (\/ C2+30,C3 — @) /3Cs.
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Consider A, fields with the Abelian field strength
E,, =nB,,,
where matrixn can be put into Cartan subalgebra

n="T2%cosé+T° sin€, 0 < € < 2m.

It is convenient to introduce the following notation:

by = 1B, ) N> = fib,, bub,, = 4

vac?
1

€, = b4z', h; = 581']‘]{;()]‘]{;, e’ + h? = 2b2

vac*

(eh) = |e| |h| cosw, (eh)* = h? (20" — h*) cos® w.
Hence the effective potential takes the form

vac vac vac

Ug = N [—Clbz + () (21)4 - (eh)2) + éCgb2 (10 + cos 6¢) (4b4 -3 (eh)2>] :

There are twelve discrete global degenerated minima abtleing values of the variables, w and¢

h2=12 >0, w=nk (k=0,1), §:%(2n+1)(n:0,...,5).

vac
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Kink-like configurations

Discrete minima mean there exist kink-like field configuras interpolating between these minima.
For instance, for the angle

vac

1
Lo = —§A2b2 0w, w — by, N (Cy+ ?)Cgb\%ac) sin? w,

with the sine-Gordon equation of motion a
RN 7 N
. | N .
Ow =m’ sin2w, m? = b2 A (Co+3C502,) 05 Y -
/ .
| ’_-/. \\ \"\.
0 A= \\ e —
with kink solution 11— 2
05— i h2 \\
i ——-h
w = 2 arctan (exp (ﬁmwxl)) : . 3 K
. . 1 T 1 T T T T T T 1
which can be treated as domain wall. 04 02 0 02 04

Figure 1: The gauge field flips from the anti-self-
dual att << —1/p to self-dual at > 1/ configura-
tion: hy = byac cOSw, g = byac Sinw, €; = 0;3byac.
Hereby,. = 1, u = 10.
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Spectrum of the charged field in the kink-like background

Consider the eigenvalue equation of the charged field initilelike background
— (0, — iBu(x))" ¢ = Ao,
Bulk: We have homogeneous (anti-)self-dual fields
B,(x) = By, By, = £B., BB = B*6,, B = Nbye,
The eigenvalue equation can be rewritten as follows

A
B0+ vy +1] o= Eﬁb

where creation and annihilation operatgis 31, v+, 7 are expressed in terms of the operatotsc,

1 1 1
B+ 5 (a1 Fiow), v+ 5 (a3 Fiow), oy \/§< Xy + u),
1 . 1 . 1
B = 5 (of £iag), vi = 5 (af £iay), o = —\/E(Bxu —,).

The eigenvalues and the square integrable eigenfunctrens a
Ar=4B(r+1), r=k+n (forself — dual field), r =1+ n (for anti — self — dual field) (1)

Gnmbi () = Wﬁg (5" (8) (v)" (55)" doomol), duono(a) = 7277, (2)

Discrete spectrum. Absence of periodic solutions is treatkas confinement of the charged field.

XX ISHEPP, October 7, 2010



Bogdan Galilo, Sergei Nedelko Weyl group, CP and the kink-like field configurations in thieefive SU(3) gauge theory

Domain Wall:

B2 = O, Bl = 2B.CE3, Bg = O, B4 = 23563 (Hz = 23(52’2, Ez = —23523)

¢(x) = exp(—ipsry — ipata)x(23)
[p% — 0% + (py + 2Bx3)* + 4B%x } X = A
Square integrable oves solution

Xn(pa|zs) = exp{ 2V2B (333 + E) } (23/4\/7 (x + E>>

2
% p
(P2, p3) = 2V2B (Qn + 1+ \/EB 4\/33))

Continuous spectrum similar to Landau levels. The presencef periodic eigenfunction can be treated

as localization of charged field on domain wall.
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Conclusions

e Effective action for pure Yang-Mills gauge fields invariamder the standard space-time and local gauge
su(3) transformations is considered.

e It is demonstrated that a set of twelve degenerated minintheopotential exists as soon as a nonzero
gluon condensate is postulated. The minima are connectattoother by the parity transformations and
Weyl group transformations associated with the cetdi3) algebra.

e The presence of degenerated discrete minima in the effeptitential leads to kink-like gauge field
configurations interpolating between different minimaEbrclidean space-time these configurations rep-
resent domain walls. In the real space-time they are saliton

e In the bulk (outside the domain wall) charged fields are ceafinThe charged field is localized on the
domain wall.
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Thank you for your
attention!
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