COLOR_ CONFINENENT AND DUAL SuPER -
CONDPUCTIVITY IN UN&UENCH[:D QCD

JH. CHQMGI\M L. DEL DEBRIO, M. D'ELIA

ADIGLACOHO BLUQINI G. PRAFFUTL.
PISH UNIV.,

fC HEY 2002 AKSTERDAH

ARSTRACT : WE REPOUCRT <N EVIDENCE FROM LATTICE
SIMULATIONS THAT CONF|INE MENT 1S PRoD UCcED

RY DUAL SVPERCONDULTIVITY IN EULL ACD, AS IV
RUENCHED QcCD. VACULM 1S A DUAL SUPERCONMDY
CTeR IN TRE CONFINING PHASE wHILST THE ULL)
HAGNVET(C SYMMETRY (S REALIZED A LA WiGAER

IN THE DECONFINED PHASE,



ANTRUYUDUCTION

- S0LI> EVIDENCE 3 THAT CONFINEMEN T
IN QUENCHED QCD [PURE GAUGE| 1§ PR ObDUCED

BY CONPENMSATION OF MAGVETI¢C MeNOPOLES.
Ca.dq ehal Pyt Res-DG | 934503 , 034504 ]

. DISCRDER Py = 4 |

DISC R ARAMETER Sy 2 M A HQQNETICA_L,\.,Y
CHARGED OPERATOR  CoLor squz_t’:"?/ GAUSQE INVA_
r{mwr, HAGNETIC UL) GAUGE INVARLANT, (DiRAC oPE@ATOR)
{Mm> INDEPENDENT OF THE ARELIAN PROTECTIOM=
NURERLcAL EVIDENCE 4 A THEOREH (A48 0206 ola)

{MY>FUI CONFINED PHASE (H164S BRoWEN Macn. cay ]
(Uo=e¢ DPECONFINED PHASE [ MAGN. CHARUGE SUPERSELECTER
£E= o R e Y ABRIwssov FLux TUuGBEe g

~ PURE GAVAGE | TRADITION AL OROER VPARAMETER

<Ld ( DISCRDER PARANETER {t)) VO COMPARE wWITy,
pS =<U> L. oetoebbe ghal NudPhyS B 594 294 Czoo \)
Pt il 8 S00,326,12001()

FULL Q4D : TRADITICWAL DESCRIPTIoN CoNFUSENSG

-

/

Ne= 2 F///////// / |
Muz Mg = Mg T / DECce NFINED /// T
/////////ZM?C-HA%
(oM - ./_ﬂ/‘ Py
e P ° y /
/" conNE m-e:p////
< L LS /,///
© Ml
TRANSITION LINE DEFINED BY MAXIAA 0‘:%)(;5,‘
(T,N,)_-_»_ g ol3:u' <L.f(§) L£3)> Ckaregtrn et el
L _ ~ -
v L0 Cdiy LTV () ¥ @)Y T

1




ALL (T my)'s  HAVE A HAXIHUMB AT THESAME VALUE Tt
HOWEVER THIS HAXIHUMN DOES NoT DIVERGE AS /\éivzaeo
[N THE RANGE 9<my < ~BGewr L__‘-::—:> CRcCEOVE R . (M;N
-~ SUSCEPTIBILITIES THAT KeEp MEHORY ©oF THE
ORPER OF THE TRANSITION ARE THOLE oF THhE ORrRDER
PARA METERS,

LS ORDPDER PARAMETER AT m«:ar(QUQMCﬁehﬁ
AWy grpPER PAARANETER AT WMa e @ (CHIRAL L.{HT)

- DlLsocRrR DER PARAHETER CudsdigNvars dua L

SUPERCONDUETIVITY @& VACUUN | CAN BE A RAE TTEPR
PARA METE C.

4)(1?.3} ax Le!}a;u”; 4«323

§= ébe<H>

1

P =]

e

i ¥
——— ES
S

?: - KN,S‘I"*S’.&- K>o
Ta~Te {m> =< 4’(%.5::“"‘\'-5)
4 " ~v - >



SCRLING _gf__xo \g Ls't
3 s <=
Uy Y
(MY = %(g, L’S %, mq Ls)

— QUENCHED . ~NO Mg .

i ’
Y =P (g LT) = Sy = Flx Ls”)
S
l vV, Te, &

SUe) V= . L2, &= .20 (2) 2uel gy en

Suve3) V= .33) &=.5¢ (1) 1gb  ovelew
[ 06 cral 200!

. UNQUEN CHED (N2t )
_ . Y .

2 scales : Keep mg L fvxed Y= 2%

C‘MW\LM)
& qARtN g/‘,w_¥(tL's;)
n—""-7> V T {_1»\ g‘

LN FEULL KD CONEINE MENT |S PRODUCED BY
MONQOPOLE CONDENSCATION LIRE 'V AUENCWHED Qrd
AR UNIFY NG ORDER PARAME TER EX\STS

THE DECONFEINING TRANSITION

CPRELIMI NARY)
Y =3¢ 1< 1<+ CcRrRDE & TO RE
Y ‘{.}’1‘"“- -

AT CHECWE D N Mol
oc W By USE  CF (3IELERELD) (MPROVED  ACTLENT
IMEeORTANT (SSUE TFoR  Qgp bde TECTLoar

IN HEAVY 10N S Coll)s)onsS BMCT



-5000

-10000

pMIN

-15000

-20000

Scaling of the p peak

The continuous line is the result of a linear fit

T

T

I

100000

150000




G'g

Sy ¥

®-cH
o P

)
i

:

1

a0 snoAey

0TI Jo anoiaeyaq Surpdnod suoxs

G0 0

e 009

00G-

00v—

00€-

002—

00—

bi20




0g Gc 0¢ Gl Ol G 0
T _ T T T T T 00G¢—-
[)
m - 0002~
5 ]
M -4 00G}-
[ )
4 000L-
3
[ )
[} -4 00G-
3
s &
E : - I 1
| s | i I i | O

S0S°0 = “w/'m e bX 9 ‘suoruwid) Sy ‘p='N
anO sanoaepj om) ur xjwesed oy




o€

¢t

°N

8¢ Ve 0¢ 9l

@ .

O

T i i ' T : i B

¢l 8 1%

20°0 = we
1070 = we

SO0 =we (7 uo:ﬁ_m:u.w_,_nzmk a::mWIQ]

0" Rueysip 7-g+ dodip o
0°7 ddue)sIp -+ o1odip A
SO0 = wie g+ djodouown A
70°0 = we 7+ dpodouow ¢
1070 = wig 7+ djedouowt o

L L 1 1 L |

SINOAR]) pPa1333eIs 7

0°0T7 = ¢ 18 J1ejowered d

00¢-

0G1-

00}-

09—




09

6°G 3G LG 9'q G4 7'G £'q ¢S LG o.moooom
LS
SR
: 1 000G1—-
Z€="Na
0Z=5N e 1 00001-
91 =°N o I
.y
A
1 000G
By
g
- &
)
® Lop % w |
_ _ - _ ° ® 0

SEET0'0 = (Ze="N)"we oep0°0 = (07="N)"we ‘0520°0 = (91="N)"we
SAZIS 3d1})e[ JUAIJJIP uo Jd




0052 0002 0051 0001 005 0

€="Na @
0Z="N e

91 =5N o 1 80°0-

1 900~
28 1 $0°0-

w 1 2070~

_ _ _ — _ 00°0

¢/1 = A JIM SISA[eue SUI[BIS IZIS I)IUL]

AT




