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[. What are all about?
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We study

* the dense baryonic matter
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= the properties of hadrons In
dense baryonic matter



II. How we do 1t?



Skyrme Model

1960, T. H. R. Skyrme
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M~ 1.5 GeV




Classical object!

Easy to construct
many-body system



Two skyrmions
1960, T. H. R. Skyrme
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FCC Skyrmion crystal

Ux+L/2y+L/2,2) = 1, U(xy.2) 1,
Ux+L/2)y,z+L/2) = 1, U(xy,2) 1,

Uxy+L/2,z+L/2) = t, U(xy,2) 1,



Skyrmion crystal(FCC)




Phase transition
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What we have found is the
classical solution
of the meson Lagrangian!
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In-medium properties
of the mesons



Analogy
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Consequence?
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In-Medium Modification

of Tensor Force
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[II. Recent Work

Y. Ma, M. Harada, H. K. Lee, Y. Oh, B.-Y. Park,
M. Rho, to appear in Phys. Rev. D
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the density n, 2 at which the skyrmiens— Skyrmions in medium fractionize into hal-slorrmiens
half-Skyrmions , bringing in a drastic change in the equation of state of dense baryonic matter.
We find that the U(1) field that figures in the Chern-Simons term in the 5D— five-dimensional

holographic QCD action or equivalently the w field in the homogeneous Wess-Zumino term in
the dimensionally reduced hidden loecal symmetry action plays a crucial role in the hal—=slorrmien—
half-Skyrmion phase. The importance of the w degree of freedom may be connected to what happens
in the instanton structure of elementary baryvon noticed in holographic QCD. The most striking and
intriguing in what is found in the model is that the pion decay constant that smoothly drops with
increasing density in the sleyesmien— Skyrmion phase stops decreasing at n, /2 and remains nearly

constant in the hali-sleremion- half-Skyrmion phase. In accordance with the large N, consideration,



Full HLS Lagrangian up to O(p*)

Lyrs = 1:(2) - £(4) + Lanom
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Dilaton

Y. Ma, M. Harada, H. K. Lee, Y. Oh, B.-Y. Park,
M. Rho, in preparation
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omega & dilaton
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Full HLS Lagrangian up to O(p%)

Lyrs + 5(2) ’ + Lanom
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[V. Summary & Discussion



Summary

We have applied the skyrmion picture to
= dense baryonic matter
* |In-medium hadron properties

Skyrmion picture provides us
» simple & easy tools

= non-trivial information (to be checked by
experiments)



If you need to modify the hadron
properties to analyze or fit data from
experiments or the observations
related to dense matter, please
remember
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