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1 -17 New Topological Structure in Skyrme Model*
Zou Liping and Zhang Pengming

Recently it has been pointed out that the skyrmions carry two independent topologies, the baryon topology and
the monopole topology™. According to this philosophy, the baryon number B of skyrmions could be decomposed to
the monopole number m and shell (radial) number n, so that the baryon number is given by B =mn. This indicates
that the skyrmion should be described by two types of topology. In this letter we show that baby skyrmions can
also be generalized to have two topologies 7 (S') and 7,52, and thus they are classified by two topological numbers
m and n. This confirms the result in Ref. [1] that skyrmions carry two independent topologies.

The Skyrme theory has been proposed as a theory of pion physics in strong interaction where the skyrmion, a
topological soliton made of pions, appears as the baryon?. The Lagrangian of Skyrme theory could be written as
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where L, = U9, U, U = exp(%&’%) = COS% —i(6-n) Sing and w, n are the massless scalar field and pion field
i

respectively.
With an interesting limit

w=(2n+1)m. (2)
The Skyrme theory is reduced to Skyrme-Faddeev theory
2
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where 7 could be viewed as the C'P! filed which carries the topology 7,(S?). The soliton solutions in this theory
with topology 71,(S?) is called as baby skyrmion. The baby skyrmion could be obtained by the ansatz[’!
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which has the equation of motion
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One could obtain the baby skyrmion solution by solving above equation with boundary condition f(0) =, f(c0) =

However, one should notice that the baby skyrmions are described by the filed 7, and without the filed w. As a
result, the baby skyrmions carry only one topology number that determined by 7. However, as we claimed at the
beginning, the baby skyrmion could also be described by two types of topology. In this way, one should activate
the role of w in the model, and generate the ansatz to

sin f (o) cosme
w=w(p), n=| sinf(g)sinmy |. (6)
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