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Study of (quasi)classical localized solutions will hopefully allow deepégimnsnto nonper-
turbative physics described by the Standard Model. Here we prese sew technical results
concerning stationary localized solutions ®f)(2) Yang-Mills field in D = 2 andD = 3 space
dimensions with 1

z == —Z(Fﬁv)z,
F2, = 0uAS — 0, A% + ge®AD A
u,v=01..D, abc=123

g is bare coupling constant, assuming ti#gt= 0.

1. ConsiderD = 2. We have found that the following rather generic ansatz

S(R) + (8a1 + 3a2) [(&aRz — XiXa) bl(;) - p(Fgfxa ,

k=12 R=x2+y
leads to axis-symmetric energy density distributions of Hamiltonian dengf(R) =
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Applying Lorentz gauge g, A, = 0, we arrive at energy distributions deflned by 2 radial functions
b(r) and s(r) only ,
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2. Now let D = 3. We use the most generic 3-term ansatz

0A" = eac S S(R) + 0 [(8aRE— xxg) + 2],

i,k=123 R=xX+y+2,
obtaining as a result Hamiltonian densit¥3(R) = 73 (sS(R), b(R), p(R), R):
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Again remove nonphysical degrees of freedom by fixing Lorentz gaaigiving as a result at

Hamiltonian density
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3. One canseethatr.h.s. of expressions (1), (2) are positively defirtitecatain high-order
terms preventing YM lumps from collapse (in particular, 4-th order termshceEl@ne can hope
that 2D and 3D classical nontopological solitonsSef(2) Yang-Mills fields can exist.

Presently search of radial functiong(R) and s(R) , which correspond téocal minima of
energy functionalE = [ #(R)RP~1dR with #(R) given by (1), (2) is in progress, in particular
by means of numerical lattice Monte-Carlo simulations. If such nontopologiassical solitons
exist, they could be used for description, e.g., interquark glounic gtirg 2)[1] and glueball-like
stategD = 3).

Existence of Yang-Mills solitons was studied earlier in papers by S.Colemah[2t4]),
where scaling transformation was used in order to prove absence sicalasolitons, and corre-
sponding “no-go theorems*” have been claimed. However it is not clearsfavhether spaces of
variables corresponding to Yang-Mills fields, considered in these papatain physical degrees
of freedom only. It is evident that results of minimization in extended spaitensnphysical de-
grees of freedom do not allow to obtain reliable conclusions on existdramitmns in space with
extra nonphysical degrees removed, e.g. by fixing Lorentz gaugebélieve that these issues
require detailed further investigation.
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