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Outline

The Skyrme model

A false vacuum potential

The vacuum Skyrmions with Q=1-63
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Standard Skyrme model

Mauer Cartan form

Skyrme field is an SU(2)-valued scalar field 
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The Skyrme model is a nonlinear effective field theory at the low energy regime for the triplet of pions

defined in the 3+1 Minkowski space, defined by the Lagrangian

where the energy and length units are 𝑓𝜋/(4 𝑒) and 2/(𝑒 𝑓𝜋), respectively. 

Internal symmetries
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Topological charge and pion mass potential

Domain Target space

Homotopy group

Topological (Skyrme) charge
(winding number of the U-fields)
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Topological charge and pion mass potential

Domain Target space

Homotopy group

Topological (Skyrme) charge
(winding number of the U-fields)
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Standard Skyrmions

Isosurfaces of topological charge density
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False vacuum potential
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False vacuum potential
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Effective potential
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Effective potential
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Effective potential
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3D simulations
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3D simulations

Derrick-type virial identities
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False vacuum Skyrmions
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False vacuum Skyrmions
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Skyrmions and false vacuum Skyrmions

10



Q=3
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Q=5
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Q=6-Skyrmion
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False vacuum Q=6-Skyrmion
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Conclusion

We have obtained false vacuum Skyrmions with Q=1-6

using 3D simulated annealing method.

As the effective mass remains positive, the shapes of the

soliton solutions for both the Skyrmions and false vacuum

Skyrmions are qualitative similar.
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We explored numerically very small regions of negative

topological density which appear for the solutions with

degrees Q = 3, 5, 6. For Q=1, 2, 4 such structures were not

found.
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• False vacuum Skyrmions of higher degrees.

• Introduction of the sixtic term in the space-time

derivatives.

• Study false vacuum Skyrmions stability.

• The U(1) gauged Skyrme model + false vacuum potential.
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Interesting ways to proceed
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