Topological objects in QCD
Schladming, February 2007

Falk Bruckmann, Universitat Regensburg

Appetizer:

pure SU(2) configuration on a 16° - 4 lattice, (long) overimproved cooling:

ezl
0""‘:"'"""’"'
LI

A

LY
AT AL

L

action density Polyakov loop zero mode profile

= stable topological objects with various interesting (nonlinear) properties

Outline:

1. The kink

2. Magnetic monopoles and instantons
3. Analytical aspects, calorons

4. Continuum models and lattice results

with Pierre van Baal, Daniel Nogradi, Ernst-Michael ligenfritz, Boris Martemjanov,

Michael Miiller-PreuBker, Christof Gattringer, Andreas Schafer, Stefan Solbrig
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calorons of charge 1 [Kraan,van Baal]
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calorons of any charge, here 2, axial [FB,van Baal]
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hopping of the zero mode in a thermalised configuration [Gattringer, Schaefer]

0.003 0.003 0.006
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0.001 1 0.002

0.002 1 0.002 A

0.001 1 0.001

0.003 4 0.003

0.002 1 0.002

0.001 0.001 1

Figure 1: Slices of the scalar density for 6 x 203, 8 = 8.20, configuration 125. We show z, y-slices
att =5, z =9 (left column), at ¢ = 2, z = 19 (center column) and ¢ = 5, z = 18
(right column). The values for ¢ are { = 0.05,0.3,0.65 (from top to bottom).

topological charges after different filterings [FB et al.]

Smear 10 (0.016) Laplace 80 (0.030) Dirac 50 (0.0066)

Original (0.038)

Zero mode




