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Self-dual solutions and Extended Skyrme Model

Introduction Extended Skyrme Model’

The Skyrme model [1,3] is an effective nonlinear theory of pions in 3+1 dimensions in the -5 | -

regime of low energy, with the Skyrme field U(x,t) € SU(2). An extension of this model S = /d‘laf: @habRZRb’“ 5 h;blﬂﬁyﬂb’“”

was proposed in [4] where a real symmetric 3 X 3 matrix h coupled with the quadratic | 2 deg -

term and h_lcouplet to the quartic term of the Lagrangian generalize the standard model where mg e eg are coupling constants, H;,, := 0, R, — 8,,be, h is an inversible, symmetric
and give an auto-dual sector [5]. In models that have a dual-sector one can look for stable and real 3 x 3 matrix. R}u are the components of the SU(2) Maurer-Cartan form give by
static solutions through self-duality equations, which are first order equations in the

fields that automatically imply in the Euler-Lagrange equations and saturate the lower R, = i0,UU" = R,T, T OuR, — 0, R+ iRy, Ry = 0 Maurer-Cartan eq.

bound of the Bogomolny inequality. In this work we aim to understand the behavior of A

_ L _ , _ , VU € SU(2) andT,, a = 1,2, 3, being the generators of the corresponding Lie algebra
in the self-dual sector and find field configurations for any integer topological charge.
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The holomorphic ansatz f = f(r), v = u(w), @ = @(®) diagonalize hap = dae (V) headZ (V)
Rational map ansatz u(w) = p(w)/g(w),|| Charge Q = max (m,n)[f(r) — sin f(r)]

Toroidal ansatz 7, =

p e g are polynomial of degree n and m. Boundary cond. Vf € [0,27nN| Charge (Q = mn |F(1) — F(0)] Boundary cond. VF € |0, 1]
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