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Relevance The relevance of this study lies in the fact that new spherically and 
axially  symmetric  solutions  will  be  obtained  within  the 
aforementioned  theories,  which  can  be  interpreted  as 
quasiparticles in the plasma of such theories.

Purpose Study of soliton-like solutions in Maxwell, Yang-Mills, Proca, and 
Dirac theories, with and without the inclusion of a gravitational 
field,  aimed  at  investigating  their  applicability  for  describing 
quasiparticles  (bound  states)  in  plasma  of  these  theories. 
Revelation of  differences  and common properties  between the 
resulting plasma and a quark-gluon plasma in QCD.

Objectives Obtaining finite-energy solutions in Maxwell, Yang-Mills, Proca, 
and Dirac theory,  both with and without gravity.  For systems 
without gravity,  interpretation of the obtained solutions in the 
context  of  describing  bound  states  in  the  plasma  of  the 
corresponding theories, which serves as an analogue of the quark-
gluon plasma in QCD.

Expected and achieved 
results

Expected results: Establishing a connection between various field 
theories  and  quantum  theory,  which  describes  the  strong 
interaction.
Achieved  results:  Regular  finite-energy  solutions  have  been 
obtained in the Yang-Mills-Proca theory with external sources. It 
is shown that the color electric and magnetic fields possess two 
components: the first is the gradient/curl component, respectively, 
and the second is a nonlinear component. It is demonstrated that 
the color electric field exhibits a Y-shaped spatial distribution. 
This Y-shaped behavior arises due to the gradient component of 
the electric field. The nonlinear component of the electric field is 
vortical  in  nature  and  emerges  due  to  the  vector  potential 
generated by a  solenoidal  current.  The color  magnetic  field is 
purely  curl-type,  since  its  nonzero  color  components  lack  a 
nonlinear contribution, which leads to its field lines lying on the 
surface of a torus.
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For the first  time,  a  Y-shaped spatial  distribution of  the color 
electric field has been obtained for three static quarks.
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