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Skyrmions with ve
tor mesons: single Skyrmion and

baryoni
 matter

The roles of light ω and ρ ve
tor mesons in the Skyrmion are investigated in

a 
hiral Lagrangian derived from hidden lo
al symmetry (HLS) up to O(p4)
in
luding the homogeneous Wess-Zumino terms. We write a general master

formula that allows us to determine the parameters of the HLS Lagrangian from

a 
lass of holographi
 QCD models valid at the large-Nc and large-λ (`t Hooft


onstant) limit by integrating out the in�nite towers of ve
tor and axial-ve
tor

mesons other than the lowest ρ and ω mesons. Within this approa
h we �nd that

the physi
al properties of the Skyrmion as the solitoni
 des
ription of baryons

are independent of the HLS parameter a. Therefore the only parameters of the

model are the pion de
ay 
onstant and the ve
tor-meson mass. On
e determined

in the meson se
tor, we have a totally parameter-free theory that allows us to

study unequivo
ally the role of light ve
tor mesons in the Skyrmion stru
ture.

We �nd that the in
lusion of the ρ meson redu
es the soliton mass, whi
h makes

the Skyrmion 
ome 
loser to the Bogomol`nyi-Prasad-Sommer�eld soliton, but

the role of the ω meson is found to in
rease the soliton mass. This model is also

applied to investigate baryoni
 matter as Skyrmion 
rystals.
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