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STRONG CONIECTURE
The con{‘memen{ mechamsm for QCD wnvolves

a domain wall of topaogical (cp-odd)
separating the wnterier volume of had?:n?‘fron
an exteror volume.,

This re tremeni can be illustrated | n
sphevicalld symmetric 2U(2) by translating
the -topo\og ca structure of 3+1 dim. abelan
\mggs model into sphericsl coordindbes in 3rddw.
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TOPOLOGICAL CHARGE

CP-0dd condensate EfBiGH
formsin reqions with diffe ﬁm% values of

constant aied) as a consequence of ‘(gm -Mi\k
ions -E\_*gcorﬁ‘)gwg» o quBq
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Magwe| equof

) - not . conserved charge
NP  Disappears after EW hadraac
T decays  (ex. 1Y)
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A The Yang: Mitle Milenivm Prisg”
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l’rovg. % QFT in 4-dim Gpaca time

1) “mass gap” . A>O
2) confinament (quarks & gluoms)
=) chira)l symmetry breaking



Gauge theories ¢
Cluster Decomposition
non-Gbelian gauge theories accomodates
CA) areq law Jor Wileon 100ps

(®) emergent structures such as
tom'logmal domain ml\s
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In terms of the qauge covariart Field gtrengts
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’*’Yang Mills Maxwell: (D600 Lt) '
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F. 000 cAlet STRUCTURES

 consider vectors Vi i 3-gpace
* consider vechrs v, in admml" rep of SUIN)

Pority OP F(vi, v;) Pl (vw) ™~
C-Conf OF CCViVIC" &  (Vi,~Va)
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cquations apply
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Landau- Gingburg- H\gss
Trancverse qgauge Tields act ag charge&
Pseudgscalars
o ride penden metric
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Classification of condensates in
suc2) chromostatics with sphencal symmetry

or=tl EPEYYO RBIE'=0 colorelecric
am =+1 EE:0 Big#0 color magnehe
ome=td ENENO B Bi¥0 colorglass
ams=24  ENEO B?B?=O* sterile vacuum
am =0  EMEND BB ek oot Rlykov
a) =Cdd,0 EPENO BIBIHD Ef B0 E.??\',"oiu“ﬁ'

Q. domain wall is a veqen where alr#O
that separates other condensates I
and also carries topological charge
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orricRe Theorem (1964 )
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~ Topology m SU(2) Chromostotics
, ' Ralgton - Sivers formalis
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Stable ohtonic” solution 1o the SX2) field eqs
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The LHooft- bolyakov monopole 15 o’torologueq)
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Stabifity nvelves -

o. pressure balasce’ .,
Internal f’% : (/,Mt{uﬁ'ﬂ' P‘\’

S otlahc P Sk wrep"

\a q,H !&&%ﬁgxg\ Shrink wrap” pressure |

However, the CP-odd domain wall does net confvee

radial od jowt charge ‘
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The color-glass/stenle vacuum “Rink” coliton

with 4a=3'Q 18 also o topologically stable
solution to SUN) field quations

Q= "L : — {;
Shrink- WP pressure only !
N _tme of acr=0 #

Confwes QObelian Gluons - adjoint charge

replaces dual superconducting “@CD vacuum
condensate with adual msulator ;.
Translotes 1o cylindrical symmetry - <fudied
@cOjets ¢ Collims funching  extersiely

= N pr——

"



- y W
+ Hoot falyakov

_Soliton

ar _. ’ll

84> poth solifons have domain wall

R

Chical. Transih
.?olt'{ou?'lm o

A0=-2



*+ Hoowq leqakov Chiral Trangition

Sohton g Soliton
Q=0 g
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Ny Fesgeacsmn
Homq Polqo.l?ov ~ Chiral Trangiton
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Here ic the cketch showmag the

chiral nature covariant Dervatwes
generate

Let’s com utting on anotter la
with q=1 mh tf:o attaermhves s



Here is a sketch showng what a +
Q@@M g ggkg |
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I/ Construcive Field
‘T hec ’49 a. |oHe

A topological stable  sdution to
the classical (Yang-Mills Moxwefl) eq'ns

provides robust scaffolding
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