QCD FLUX TUBES
ACROSS DECONFINEMENT

P. Cea(1,2), L. Cosmai(1), E. Cuteri(3), A. Papa(4)

(1) INFN - Bari A

(2) Dipartimento di Fisica Univ. Bari INEN

(3) Institut fliir Theoretische Physik, Goethe Universitat ([ e tnae
(4) INFN and Dip. Fisica Univ. Calabria

UNIVERSITA
GOETHE DELLACALABRIA

UNIVERSITAT e

FRANKFURT AM MAIN

Introduction To explore on the lattice the field configurations produced by a
. . static quark-antiquark pair —> connected correlation function (¥*)
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LATTICE SETUP The flux tube is almost completely formed by the
The longitudinal chromoelectric field longitudinal chromoelectric field
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@ MILC code (suitably modified to measure the chromoelectric field)

The flux tube shape upto xr = 0 the longitudinal field across deconfinement with Clem fit
check continuum scaling

LD L B B B L L B UL L B LR B LR B B
Variational model for the magnitude of Analytic expression for the magnetic field and [ SUG)puregauge [0 6050 T=0 i SU®) puregauge [ o 6,050 T=0
L LI B L L LI LI LA B L L LI LB LI H —_— i ! I =076 fm o f=6.050 Td)'s'[,,. 1 d=0.95 fm o [=6.050 Tﬂ)s"‘c
05 T T T T ™ _ T T T T T the normalised order parameter of an 4 s;:percurk:ent den.;lty that solve Ampere’s law and et 1001 0af oras 1091
i Su@3 i i i - ion. o B=6200 T=10T, o B=6200 T=10T,
I s _(f ;Gp;lregauge o p=6050 40°x 10 i SU(3) pure gauge | isolated vortex the Ginzburg-Landau equation _ e 1 ooy,
04l T_ 0 3 Tm o PB=6370 64" x 16 d=1.14 fm = o B=6325 T=12T, = 03f p=6325 T=12T,
ol 3 =083, { =1. 1 o 2 2,.2 2\1/2 I B [ B
$ $ [ ﬁ | order parameter E (m ) ¢ KO((N r; + o ) / ) ,%_ ! ,%_ s
i i 1(Tt) = — [ i
N 1 - 02 {} T=08T, — o8] 27 « K (a) & & 2
L . - -
> 03l 4 % L ; ] ,
@ - % 1 o } =)
& i &) 061 1 1 by 0af e ‘ - 0.1 -
d | é d = — _— = — L -
;\_, i i »;_, § * $=6.050 403x 10 » A ’ o €v [ - ':3:_}-_? b —— i [ e e S ]
- E | | i R BN B o= = == == == TR e o = ,
=R 021 L ] 1 ii * p=6.170 48'x 12 o Ey(z2) A London penetration length K 02 [f::] . 1 ’ os 1
- fu] . 0-1 — ] 1
- . 1 i § i 02l E;(0) £, variational core radius
B T 0.5 ~r—r—r—r L s e e B S S L T 05 (=r—r=r—r L e e e e LA T
01} 8 - - = . £ coherence length i ' SUO)] i ]_ I s [ ' suo)] ‘ " l L
: o : : L - w w w w | - dame [ e [C et
I R . i I 3 '; . | 2 4 6 z, k£ Ginzburg — Landau parameter 04} p=6.125 T =o.91: 04 p=6.127 T=0.9T:
I o i ) _
M INPEPETE BTN BRI B B AR B BT BT B AT X V2 2 2 1/2 o =620 T=LOT, i o P=6.198 T=LOT,
% 02 04 06 08 1 % 02 04 06 08 1 k=75 =222[1-Kj(a)/Ki(c)] < o pesas TaLIT, < o b TLT,
X [fm] X [fm] 3 ! gqmz; T=1ST (4808) 3 ! P T
t t - -
@ The continuum scaling is reached at least @ The smoothing procedure is robust: if . .. : . Z 02 Z 02
9 tning p . Analyze lattice data for the flux tubes by exploiting the Clem fit analytic expression for the = R
for 3=6.050 the smearing had corrupted the physical : . A
. . . . . transverse behaviour of the color electric field. » "
signal it wold be quite unlikely to obtain oar oar
such a nice scaling P. Cea, L.C,, A.Papa, Phys. Rev. D86 (2012)054501 - 11 £ | 12
10 P L - o S
0 02 04 0.6 08 1 0 02 04 0.6 08 1
X, [fm] X, [fm]
T — T — T — —

PARAMETERS FROMTHE CLEM FIT across deconfinement across deconfinement (cont’d)
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