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SU(2) LGT, Polyakov projection

Different time extensions
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Different abelian projections
SU(2) LGT, Lattice 123 x 4
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Critical region
SU(2) LGT, Plaquette projection
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Critical region

SU(3) LGT, Polyakov projection

-0.020

-0.040 +

-0.080 +

-0.100
=100.0

AN =32
— Mt

S

0.0 1000 2000 3000 4000  500.0

N, - B)

Fit result: d = 0.54(4)




o Twp

pe e

(€105

bl

00l



8's LS 9G 5SS

¥E

O
L ¥

g
e

Sy sadnes aoyedjod 4
,.,._m “aq AE)S) DEnes—ou o
.F..___., =2 mpouad *aSned-ou ¢

X 91 samey ‘Laonp dned sand (£)NS

SUIXI) 93NES INOYIIM pue [Pim J

006-

00.4-

00L-

L9



LYW MNOVORTICES Vs poms po)eq

T, (B+4 d| [elyaxe 'FE oot 17
VORTICES ARE STRING LIKE TOPoLOGIcAL DEFECTS

Blc) REATION OPERATOR OF AVORTE X ON THE LIAE

i
w{cj J I_-i-_r |r"l AR N i A .i.lf-.' L ] mr ..:

{ Wte') Bte) = BLe)w (') an(’ﬂi ﬂct-) (1)
r e

e e ——

Viee! Liveing # oOFR ¢ ¢’

IT coLLows FRoHM Ea (1Y THAT

cowWFvED DECONF(NMNED

' —
(WS> | AREAR LAaw PERIMETER LRW
<B£C)> PERIMETER LAW ARE R LA W

1244 a | - s A PoNT BCc) ~ ﬂi{x]
HO) CARRIES ACONSERVED ToPo LOGICAL
¢ HARGE |# L INSTANTIOS _ & ANT | weTANTD s ]

. (24 0)d <MIx3D 15 A DICOPRDER PAeAMETER QuALTy)
<P #+ O s1anALS BREAKING OF ASYHHETRY

A+ild (8D SVUQAGESTED AS A DISORDER PARAHETER
KBie)D¥o DOES NaoT ORRESPoND TO AN
SYMMETRY PHTTE an 20



T2, HomoPolLES L conminNnE MenT [CtHoop £17)

. MoND PoLES LEFINED BY BABELI AN PROJECT(OA
_HoMNoPILES CcARRY A LoNSERVED TePOLOGICAL cHARGE

e (% ) CREATION OPERATOR OF A HoNoPOLE
LA.BiatAtans, B.LoG U | GPARFUTI | L howTESN PRD20ay |
RES UL LTS !
(mD>» %o T < Te .
<po= (4-T )
(m> =0 Ty Te To Te. T

. FINITE S12€ SCALIMG ANALYSIS — &, T., v
W= CORRELAFT Iloal L NGTH {n Do

e CONBENSATIOMN INBEPENDENMNT ©OF THE ABELIAN

PRo JECTOA
Suofo SIGNALS DUAL SufcecowDUcTIVITY

e L M 'S A o285 ORDER fARAHETEER
ALSO (AN FULL @CD , CONTRARY Te Polysakov L wvE

L Me =» a0 PuvyLoserfiry )

I3, W E SHALL comrPUTE <Bca)> B8Y THE sSAnRE
TECHM @UE  USED TO@ CoHPUTE < 7
FOR Auct) ANDI Suezy YO M,

THE THPPFRIACH GoE5 8 Hoe To KADAWNOFRE
Cwapgrode, cavA  +14]

AND HAS BEEN TESTED oN A ANUMEER OF 3IYSTENS
3+id TrMPACT Urt)

3d XY wHoDEL.

9d HE\SENEBERG WHODE(

Q cp,

34



- CREATION DPERATOR OF A YORTEX, B(c)

d- Dy VT T Lo O Th E LA
a B

4 RECT AN R I THE XRe PLANE
C AT TIHE l:.;,p‘tu'E HE € K

‘R = {{ﬁ,‘j,i-}'. Ip‘x {:‘1 ‘f:"fg,“g" E{Erﬂ

. S

A VORTEx AT

o ,Ye EXTE WDiINnG
TO 2~ 4 w0

FRerw 2= -po
Y euaL

PeLY & ooV L.fI'IJE'u
DE FIL mE Bl ks)
< BIEF_L',_,]) = i:/z
& =

Stduj exp{-B SEUJ} SEJ]:&;RE['W '.'_l-!;“.{nﬂ)

WiLSon's peTion

E = S'L'du-] wp{-.FEEU]}
Stw) 0BT A I NED

FROH SCul BY THE J(Hives
T

me (Eo, xpexex g0, 2c2cn)) = £ P,.j{f;,n*,-m{x.,w;n,mtﬂ-,)

vt
Sule): &

{:.'
S vy E.ttf

FoR THE SAKE ©OF
1 buAL PoLY@Arkovy

—_— ‘

SIHPLLC I TY
LiveE 4 suiz) A (X0, Yo, b0)
= B{c, )

Scwv)

Poy (to, Xe< X ,y, &) - = Oy (%o, Xoux Yy, 2) Y%
SAME CHANLE ALL 2
T pa (Eo, %) Mo ) M (ver T, %o Mo

AT tTeot+ b 2



2-

—

o (%e,y,,t.) DOES CREATE A VoRTEX

2 - SfﬁUJ wpangﬂJ}}

—_—

CHANG E YARILAB LS l...;tt-,n,n:.xu,-,r,a)-_-,h ¥ %
Al =Yy (h+), x5K,40,%)

<m> = 2 (Cdvd expf-8 3"”':-.1.1} -

Feor STl BY THE cAAug e

—

L]

f;‘“w:: BTHRINE D

[ Poy(t=kboti,x3%,y, ) —» - Poy lr=tor ), x>5,y,2) ¥&

F

Exﬂ {".'Lk',p-l-!; ﬁﬂ!‘f#"‘)-'l—" —.PH'H {1‘_‘!-1‘...#"3{,"\.*,;1-5 Y B

pﬂ‘-j t‘ t;t‘ﬁ'ﬁ'lf N_&"J tfﬂ-;i"] - — Px._, frtrﬂﬁ';; 'US"J "ﬂ;?‘j v 1-"'
ALl oTHER FruLAaaueTTEL ARE aoT Toucd ED
OR CRHANGE Siga Tuwuhies

R VORTEX WAS APPEAEED AT To4) et Erc. 1)

IM CoOHPUTI VG oW e') witk ¢! A crLosed
LinéE v Tit g Xy PLANE @A CHawaE DR SIG A
OcevRs WITH RESPECT TO W'Yy (& THE & OF
Uy LINKS In €' WITH %> %, \S opp _

&« vDR_RGEYE D

l t' oo mr. PaLY Aoy ALGESR A
15 DPUE TO

THE VOATEXK AT THE BoRpDER (My-1,Ya) -
=" A (ORRELATION LENGTH THE TWws eRT1 LS
fec s > ARG rvDE PENVDENT

s CRANGE vaRIABLE N

x> = & G oxp §- R T}
ul By ThHe CHANGES

%] s oBTEBI/NED FROH

Pﬂj‘fh': Eod 2, X >0 o, 2) — = oy (F= l-ﬁtjx:-x.,,aaj?) ¥ &
Ei"*'ﬂ l:‘r'z‘-.-'b' Ijilh’\j',‘} —-—) - rl'-' {t‘l"+l; ’-I‘.‘Jn;l'} ¥
?:lj (C= b"l‘l; F-n"ﬂi;"’ —_— - P'-;-.’ [E=bem?, ﬂr;'l-ll-,'i} ¥ &
Py (FoBoit, Myad iy &) =2 = Py, lhubarl, Nged, Ve ) et
Puy (Ba tnsd, Mai, Vo, ) = ~ PRy (P2 Woa2, niet) o #) 8

5



HTHE vorTd ¢ s AR Mow ALSLO AT TIME Loal
r

I THE PRoCE DURE CAN AF REPEATEY At C=Y%o43
AND Sp oM

- ] A T a

THE EFFECT OF p(Ea, %e,9y5) 1S THAT A
VORTEX HAS APPEFARED 4T ALL TIMES Y S &,

TF 4 ANT | VORTE ML |S CRERTED AT l:h+'l,,‘

el (Cort, Xo,vp) an (Lo, Xo,q0)D
THE 7PReCcEDVRE STePs ,AND THE WNET eFFeEcT 1§

A VIRTEX PRoPAGATING FROM T, T &4,

_wmbk
PlE) ~ Atm + 4‘.‘.;..:.“}1

WHew~es <S> CAN BE CoHPULUTED

» AT FINITE TENPERATURE THERE (S wD FR2€A_
ARATION W TIHE ONE SIANQLE VORTEX MHUST
BE CREATED = <c* BounNDARY ConNDITIoAS

I TiHMeE



. € ONDENSATION OF DuAL PolN AWDV LINES, AND

CONFInNEHENT

I, MeaSuR & g D on THE LATTICE

¢ = ﬁhﬁh‘? = <s> ..«:"s“‘;s..

EASIER To BETERMINE 4 ConwTAIAG FMLL ARAE LEVAVT

INEDPRHMATION
B
(S = emplfeE) ap ]

fa (g Vs 3 Npa Ny Nps 4 Suc)
vy =L, 16,20 2,30

- - Ea® CLoM@A-2 I SONS
fﬂ'”ﬂ'-{..-r fLeTTED o L

- LArce @ EXPECTED: ¢ == X Mexb x2Z o lels-

r AcTien = &

PLAGETT = A
HEASVRED ~ - QL 4+c @

<u> =0 T>Te IN THE THERMODY NMAHIG
LM T

- Low 5’5 P BOUNDE D .:B@q:cu

FRsv BE Lol
RED

B's ~ Be {p> '!f[ac—f"}g
{hﬁr{ﬁg_ﬁ}a-#?(”%) E {p.c—-ﬁ‘fv
P> = ;_:‘f.., ;“[Ltru;ppp)‘j = gi:,m.—. {,(,_'fu.;f,,ﬂa?)

ScALiNGg  LEt &)

.l
L
%



xz L (B -3

£ - % 4 e FITT" TOo THE DATA

L' A Te exTaACT Br_,, v, &
Bc= 2.30 1) , 9 =.5 4 V= F(4)

I AS AGREEHEAT WITH oTHER DETERVMINATIO A/
E E,,I?u_,n.f Wl‘“ﬂ:.ﬂ- ‘LR o% e 5 ok \N'Lm.i:"lp't-r:
~-PRELiH I rree~  DBATH Foe SOcy) SHew SIMILAR
B -
H&VioUR &y & -

it
DUAL PoLvAakelr Line IS A Geoeop
LISoRDER fFAep HETER Fog CONEINE HENT

2. AT T=o WE HaveE ATU Diep THE cornre LATOR

e, b=

L% <Fft“+TJ Iiqujﬁft‘urﬂ'.ql}\)ﬂiﬂ“t’q e 'C:fﬁ:?l

-
%:

SHew A& SLvgHT PREFERSAMN Y Fop LimpLE

EHPurrEH'I‘tH-L

Mee)

& TA
AMD THE coRREL A& Tip Au LEMOGTH LY
“ 1 LATT € SfPAci g

THIS LEGITIMATES THE TREATHM SN T
THE VeeTEX 4T

o=
Xa s AND  og THE VOoRTEX
AT Mo~ 1, Yo wDuce D BY Pe@iobie B.cC

FPENDE NT , e (xo = M
z

S 1D
"‘I"s = I'I.J, 'li-r 1o, E.ﬂ:_"izj



« VORTICES VS HO Ao PoLES DISCUSSIoN 4 OUT LODK,

(s) DUAL SVUPERCONDBUCTIVITY 14 AT worew (aoS
COMNR| NE HENT e A HAGNETL ALLY CHARGED

F-1 43 ¥ Su-113
CpuD>ro TeTe
s IMDEFENDEANT OF Trre A REFLL A

CMS=p T>Te PREDD ECLTLOAS
5 e ALSe ;& THE PRESENMCE CF AUvAfeg
k>~ (-T )
TOL e . CONTRARY TO < Polyaliso Line)

AND Sdr ™ . TR EXiLATS BeThH
Fo fUREFGT MmaAD CpR QC

Ne = oo | DE RS fFfoARTED

=

(i), WTORTICES ARE ALSO RELATED TO coAE!NE HE MNT
AT LEAST 1N PFPurs §-T .

"DUAL Pouv Ak, LIANE, 1S A VOET &EX AND  A/CTS AS

 DiSemDER PARA MLETER | DOAL Ty I3 A SYHHETRY

RELATED TO CpWE pE MLE AN , AT LEAST (N PURE GRrued

() THE SYHMARETREY OF THE conNF/INED PHASE OFE Qb

SHoULD B¢ DESCRIGED BY A SET OF DUAL BI1ELDS
CORRESPe D i Te Tefv oG @ Lyg STEUCTURSS.
WHART Wt wanow [& THAT THEY HUST A E HALMET (LA LLy

-

CHARLED 1w ANY ABELLAN PrRoOFECTI O AWMD, 1 r TeeeE
APIRIT o AL |[DE AS SheVLD B & bEFInMED BoTw

I THE FPRESENCE AND 10 THEe ARSEwecE OF a UHRKS _

CUTLO oM

L) we ARS  DETERMIMING THE GEHAYOUR O &
THE PUAL PoLY AoV LIVE AT T Fek Suv(3),

() wE ARE DETERMIAVING THE CRITIV(AL (AMDICES OR
THE DECHNRIAING TRAWNS I Tio W iV Foupl Qch 8y THE
MACNETLE HeNoPe LG DIpRDER PARAWMETER

(3 weé ARE TRYIwe Te UNOEFRCTAAND IF AND Wow

VoRT ICES cA W AF ADAPTED To PuLL Q0



¥ 5

1™ &

S0

TE=NG
¥="NLJ
9I="N @

R S—

— b . S

—a—¢E—




0se-

apodoson “T]="N » | poz-
I TN A
weA PI="N Y
o PI="N +
o ‘el="N
I TI=N ®

F
s
1
w
‘ A * . 00l- ©
> . |
b =
v *
. ™ »
a o oS-
= . . ' F
1 '
. ILM
™




cl

——

osL=g <
0Zl=f @

-

0slL-

0EL—

oLL-



Sl

ol

d-"d,1

T rr—

L)

u_.ﬂﬂ”__..__ *

0E=N
91=

lelll.d

bed



*uﬁm_
(s d g ] 9 S -

gy aseyd xapi0A | .
g aseyd xapoa ¢ o
- ENl




