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Figure 1: Profiles for calorons at w = 0, 0.125. 0.25 (from top to bottom) with p = 1.
The axis connecting the lumps. separated by a distance 7 (for w # 0), corresponds to the
direction of &. The other direction indicates the distance to this axis. making use of the
axial symmetry of the solutions. Vertically is plotted the action density, at the time of its
maximal value, on equal logarithmic scales for the three profiles. The profiles were cut off
at an action density below 1/e. The mass ratio of the two lumps is approximately w/@,
1.e. zero (no second lump), a third and one (equal masses), for the respective values of w.
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Figure 1: For the two figures on the sides we plot on the same scale the logarithm of the
zero-mode densities (cutoff below 1/e°) for w = 1/8 (left ¥~ / right ¥+) and w = 3/8
(right ¥~ / left ¥*), with # =1 and p = 1.2. In the middle figure we show for the same
parameters (both choices of w give the same action density) the logarithm of the action

density (cutoff below 1/2¢2). ”1‘ ‘w.v‘- '-‘0
T =0 | fay T O

Figure 3: Zero-mode density profiles for the two zero-modes of the lattice caloron (left)
on a 4 x 162 lattice for & = (1,1,1), created with improved cooling (¢ = 0). The profiles
fit well to the two zero-modes for the infinite volume analytic caloron solution (shown
on the right at y =¢ = 0) with w = 1 and constituents at 7; = (2.50,0.12,0.95) and

o = (1.38,—0.24,2.67), in units where 8 = /; = 1 (or @ = 1) and the left most lattice point
corresponding to z = z = 0. The plots give the added densities of the two zero-modes.
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Figure 1: The the action densities (top) for the SU(3) caloron, cut off at
1/(2e), on a logarithmic scale, with (1, pa2, pt3) = (=17, -2,19)/60 for t=0
in the plane defined by @, = (-2,-2,0), % = (0,2,0) and 73 = (2,-1,0),
for 3 = 1, with masses 872y;, (11,1, 13) = (0.25,0.35,0.4). On the bottom-
left is shown the zero-mode density for fermions with anti-periodic boundary
conditions in time and on the bottom-right for periodic boundary conditions,
at equal logarithmic scales, cut off below 1/e.
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Figure 1: The logarithm of the properly normalized zero-mode density for a typical
SU(3) caloron of charge 1, cycling through z. Shown are z = p; (for linear plots see
Iig. 2) and three values of z roughly in the middle of each interval z € [y, p1544]. All
plots are on the same scale, cutoff for values of the logarithin below -5. The zero-mode
with anti-periodic boundary conditions is found at z = 30/60. For the action density
of the associated gauge field, see Ref. [13]. See also Ref. [19].
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Figure 2: The properly normalized delocalized zero-mode densitieslor z = 1, on the
same linear scale (cmp. Fig. 1).
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Figure 8: Slices of the scalar density for 6 x 20% 8 = 8.20, configuration
125. We show z, y-slices at t = 5, z = 9 (left column), at t = 2, z = 19

(center column) and ¢t = 5, z = 18 (right column). The values for ¢ are
¢ = 0.05,0.3,0.65 (from top to bottom).

From: C. Gahringer, S, ScLqu;.
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Figure 1: Approximate superposition of two SU(2) charge 1 calorons with its pairs
of equal mass constituents at & = (2,0,2), (2,0,8) and & = (8,0,2), (8,0,8). The
logarithm of the action density is plotted as a function of z and z. The plot on
the right shows one of the would-be Dirac strings, zooming in by a factor 40 on the
transverse direction.

Figure 2: Comparing the logarithm of the action density (cutoff for log(S) below -3
and above 7) as a function of z and z for the exact SU(2) solution (us = %) with
charge 2 (left) with the approximate superposition of two charge one calorons (middle)
and the abelian solution based on Dirac monopoles (right), all on the same scale. The
two pairs of constituent monopoles are located at & = (0,0,6.031), (0,0,2.031) and
# = (0,0,-2.031), (0,0,—6.031).




Figure 3: Zero-mode densities for a typical charge 2, SU(2) axially symmetric solution.
For comparison the action density (cmp. Fig. 2 of Ref. [11]) is shown in the middle.
All are on a logarithmic scale, cutoff below e™. On the left is shown the two periodic
zero-modes (z = 0) and on the right the two anti-periodic zero-modes (z = 1/2).



Figure 3: The action density in the plane of the constituents at ¢ = 0 and the densitities
for the two zero-modes, using either periodic (left) or anti-periodic (right) boundary
conditions for an SU(2) charge 2 caloron in the so-called “crossed” configuration with
k = 0.997, D = 8.753 and tr P, = 0.

Figure 4: As above, but for k = 0.962 and D = 3.8%4. !
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Figure 1: From D. Diakonov, “Instantons at work”, Prog.Part.Nucl.Phys. 51 (2003)
173 [hep-ph/0212026].
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Figure 2f From D. Diakonov, N. Gromov, V. Pet;mir and S. Slizovskiy, Qu.ant
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