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1. Introduction

- What is chiral symmetry ?

— Proton is made of three quarks, HOWEVER ...

e ~ proton
Proton mass is much larger than
the sum of mass of three quark
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— This mass gap is explained by the spontaneous breakdown
of chiral symmetry

4 )
Chiral symmetry is spontaneously

broken in the vacuum
\_ J




1. Introduction

- How about chiral symmetry in nucleus ?

In vacuum

chiral symmetry is broken
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- How about chiral symmetry in nucleus ?

In nucleus
In vacuum
@
chiral symmetry is broken chiral symmetry is A/ ?7?
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— How can we explore the chiral symmetry in a nucleus ?

— What can be good probes ?
- y,
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2. Analysis o

- What is D meson ?

D mesons

C quark

-

B )
— C mass is heavy and 1/mg expansion is applicable

(Heavy quark symmetry)
Y,

u, d quarks

(

- Uu, d quarks can interact with nucleus and
we can extract the information of chiral symmetry




2. Analysis o

- What have we done ?

mass ??
dispersions

J) mesons nucleus

-

— We calculated the modifications of JD mesons in a nucleus
such as mass and dispersion relations

— We considered how can we obtain the information of chiral
symmetry from such modifications

.




3. Results

* Results

degenerated (in vacuum)

— In the spin—isospin correlated matter,
D(07)and D*(17) mix and the mass will
be split

Mass (MeV)

D. S,B.-R. He, Y.-L. Ma, M. Harada; PRC 89, 068201 (2014)

— In the DCDW (Dual Chiral Density Wave) phase, |
D(07) D*(17) Dg(0T) D (1) mix and their
dispersions have negative group velocity

E [GeV]

D. S, M. Harada; PRD 93, 076005 (2016)
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3. Results

* Results
degenerated
— We put D(07) D*(17) Dg(0%) D, (17) on the ) —
Skyrmion crystal, and we see that mass _ " (D5 ”
of chiral partner is degenerated at high i i )
density region - (D,Jl/?,*,)x’
D.S,B.R. He, Y.-L. Ma, M. Harada; PRD 91, 036001 (2015) 0w dense mams high dense

only D mesons

— When we take into account the mean field of
(wo) , mass of [) and ) has different behavior

Effective Mass (MeV)

M. Harada, Y.-L. Ma, D. S and Y. Takeda; in preparation (2016) o 5 R
only [) mesons
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Thank you for your attention!



