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The Gravitating Baby-Skyrme Model

The spherically symmetric case

The ansatz

Action
The equations

A scalar triplet and the topological charge

The potential
Dimensionless quantities

Profile function, warp factors

Hubble parameter

n = 1, α = 0.1, γ = 0.02

The branch of the solultion

β =1.0
β=0

β = -0.15

Energy of the skyrmion
The root mean square radius

Fluctuation of the matter field φ

Stability analysis for the baby-skyrmion branes

Fluctuation of the gravity h

Pulsation equation:

A perturbation for the metric:

Pulsation equation:

+ hAB(x)dxAdxB
We tentatively assume

We tentatively assume

Ansatz:

eigenvalue

with the transverse traceless gauge condition

eigenvalue

A perturbation for the matter fields:
+δF(t,r,θ )

+δF(t,r,θ )

+δF(t,r,θ )

Ansatz:

α=0.1, β=0.0, γ=0.01, µ=0.1

The vielbein

Fermions with the background baby-skyrmions

The spin connection

α=0.1, β=0.0, γ=0.01, µ=0.1

For the standard representation
Mode expansion
Eigenproblem

Chirally symmetric Yukawa coupling
6-dim.γ matrices

Dirac equation for 4 dim.

γ-matirces in six dimensions

Covariant derivative

Mass of the fermion mass

Hamiltonian
The standard
representation

The fermions = quarks are massive (not pure chiral).
The quarks are degenerate, iso-doublet structure. (u, d) etc……

This assumption is not good approximation especially for the heavier sectors.

We ignore inter-generation mixing of SM particles.
We omit coupling of theweak boson field WA.
Three generations are created by background skyrmions with charge n = 3.

Quantum number of the states
cf. The chiral
representation
Origin of the degeneracy

The wave function for m = 0.1, 0.7, 1.1, 2.0

α =0.01, β = -0.1, γ = 0.005, µ = 0.1

Spectral flow and the localizing mode

The mass difference between the first/second and the third generations
α = 0.05, β = 0

m= 0.3

β = -1.0, γ = 0.005, µ = 0.1

m = 0.7

m = 2.0

The value of the Hubble parameter of our late Universe should be very small, so
the effect of γ for the spectra is almost negligible. The notable thing is, however,
we are able to find richer class of the solutions for finite γ than in the absence of it.

m = 1.1

The quark mass difference is estimated as

