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Figure 3: The dual Meissner effect
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(3) Perfect Abelian dominance . KIRICFREZHS5HE S Liischer’s
multilevel ;&% F A

Table 1: Simulation parameters (SU3): Ny, -the sublattice size, Nj,p: internal

updates %X

5 NS X Nt a/(ﬁ) [fm] Nconf Nsub Niup
5.60 | 16° x 16 0.2235 2 10000000
5.70 | 123 x 12 | 0.17016 2 5000000
5.80 | 123 x 12 | 0.13642 3 5000000

Table 2: 7%ER gad?,

Coulombic B8 c,  TEFCHE pa.

B =5.6,163 x 12 oa C La
VNa 0.239(2) | -0.39(4) | 0.79(2)
Va 0.25(2) -0.3(1) 2.6(1)
B=5.7,12° x 12

VNa 0.159(3) | -0.272(8) | 0.79(1)
Va 0.145(9) | -0.32(2) | 2.64(3)
5—=58,125 x 12

VNa 0.101(3) | -0.28(1) | 0.82(1)
Va 0.102(9) | -0.27(2) | 2.60(3)




(4) Perfect monopole dominance:

Liischer's multilevel {ElX. BEHAA], <
W72 SADEZERN ZRHEY T 5,

PTHOIIP>|<

mon

>ZERE T 21, IER

Table 3: HIZE T X — & —fi|. NrgT : random gauge Z 2%

B Ng X Nt a(ﬁ) [fm] Nconf NRGT
SU2 | 243 | 24° x8 | 0.1029(4) | 7,000 4,000
SU3 | 5.6 243 x 4 0.2235 910000 400

Table 4: Best fitted values of the string tension oa?, the Coulombic coefficient
¢, and the constant pua.

SU(3) (243 x 4)

oca’ c pa FR(R/a) X2/Ndf
VN A 0.178(1) 0.86(4) 0.99(1) 5-9 1.23
Vi 0.16(3) 0.9(11) 2.5(3) 5-9 1.03
Vinon 0.17(2) 2.9(1) 4-7 1.08
Von —0.0007(1) 0.046(3) 0.945(1) 3-10 7.22¢-08
SU(2) (243 x 8)
VNA 0.0415(9) 0.47(2) 0.46(8) 41-78 0.99
Vi 0.041(2) 0.47(6) 1.10(3) 45-85 1.00
Vinon 0.043(3) 0.37(4) 1.39(2) 21-75 0.99
Von —6.0(3) x 107° | 0.0059(3) | 0.46649(6) | 7.7-115 1.02




(5) Abelian dual Meissner R DHIE

Table 5: HIED K5 X —&—: E% and k2 (Left). V x E, 0,48, k* (nght).
id 1 Polyakov loops [EIFEHEfE. Nconf, Nran. Ns : EZ¥4, random gauge Z #1454,
smearing 2

E;
id Nconf | Nran Ns
R Ampere's HI|
d=5 | 80000 100 | 120 id Nconf | Nran | Ns
d=6 | 80000 100 | 120

d=3 | 20000 | 100 | 90

T

ka
id Nconf Nran Ns ¢
=5 | 960000 0 150 d=3 | 11200 | 3000 | 90
d=6 | 960000 0 120

(Tr(P(0)LO(r)LT)TrPT(d))

pconn(O(r)) — <TI‘P(O)TI'PT(d)>
1 (TrP(0)Tr Pt (d)TrO(r))

3  (TrP(0)TrPT(d))

Y



Figure 4: Abelian &7 ﬁ for d =5 at 3 = 5.6 on 24° x 4 ¥F. (Left).
monopole #E71 at d = 5.(Right)
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Figure 5: RO Ampeére's H] with d = 3 at 8 = 5.6 on 243 x 4 lattices.
Ginzburg-Landau /X7 X — X — k = A /¢ (Right).
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pure SU2 and SU3 QCD C. &/ K—ILEE DEFMmEREZ X3,

228 ClX. lattice artifact EFEEN 2 IEVHEIN 2 ) R—ILDBEFENT
Wb, 263, IEEHEOEEICHSE TS, D7D, FFEIREDOIKFE
8% 7% 572 0F lattice artifact 3D 720 DIZ LR T AUE 2 S 7580,

1. Tadpole improved (SU2) and Iwasaki (SU3) action:
48% at B =13.0~3.9in SU2 and at 8 = 2.3 ~ 3.5 in SU3

2. 184 D smooth ZLIBMD " — P REHE DEA

1) Maximal center gauge(MCG): Maximization of R = ZS,M(TTU(SM))Q
SU3) — Z(3)

2) Maximal Abelian and U(1)? Landau gauge (MAU1)

3) Direct Laplacian center gauge (DLCG) only in SU2

4) Maximal Abelian Wilson loop gauge (AWL) only in SU2: Maximization of

R = Zs,,u#u Za(COS(HZV(S))
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Figure 6: Blockspin definition of monopoles:
T.L. Ivanenko et al., Phys. Lett. B252, (1990) 631

ku(s) %2 & DT a TOMTFZERLOE /RNt F 25 L8 TR
b =na TDn-blocked &/ FK—iLiF, LT TCERINS :

n—1
K (sn) = > ku(nsn + (n— D+ iv + jp + 16)
i,7,1=0

n=1,2,3,4,6,8,12 blockings are adopted on 48% lattice.
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Figure 7: b = na(B) XL TD SU3TOEE: MCG, MAU12 (/) & SU2 TOEE:
MCG, AWL, DLCG and MAU1 (£).
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1. 12BFED blockspin Z#i ¥ [L#EIFHD SI2f L T, FEEIC E W AE i RR
Z g scaling HIDSEHIZE N7z, (SU2) B8 =3.0~3.9, (SU3)
B=23~35 EEpaB),n) . b=na(B) DAHADEEDOED p(b).
n—oo &b, —EDb=nallXNLT, a(f) > 0ZEKT 5. OF
b AR D 1R

2. BT —PREIEFRICHKFLRVWE SICRZ %, (SU2) MCG, DLCG,
AWL, MAU1 and in (SU3) MCG, MAU1IZX LT, FIU p(b) D& 5017z,
Gauge independence! MR T, HATH %,

3. RO Ehnisscalingfl2s,  E/ R—ILEZER S\ wBL T,
SU2 T fE 67,

=l

FEEDFERD S, 2D DiarcBIDH L Abelian &/ R—iZ. E@FHRIRE %
FoTWAEXS5Thb,
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QCDTHEIFRICTFEET AT T TH S, HEDfull QCD THN
HEMETHEETH S,

MAG-U12 monopole density Pure b=2.7 —+— ]
Full b=1.9 —><— |
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