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big bang quark gluon nucleons form nuclei form atoms formbig bang quark gluon
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Matter Antimatter AsymmetryMatter-Antimatter Asymmetry
Why matter  dominates over antimatter?y

Structure of HadronStructure of Hadron
h f llHow strong is the strong force, especiallyg g
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Strangeness Nuclear PhysicsStrangeness Nuclear Physics
New type of hadron/nuclei that has new quantum number：New type of hadron/nuclei that  has new quantum number：

StStrangeness
Wi h h hi h i i k b i h i l dWith the high intensity kaon beam, various physics programs are planed 
to research new hadron/nuclei which has strangeness  at the  Hadron 
Experimental Hall.
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E15E15：：search for the strangesearch for the strangeE15E15：：search for the strange search for the strange 
t it i b t ( K)b t ( K)tritri--baryon system (ppK), baryon system (ppK), 
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E19：Search for
extremely dense matter.extremely dense matter.

E19：Search for 
Pentaquark Θ+Pentaquark Θ+ . 

h th QCDapproach the QCD 
b iat non-perturbative 

regime.K-pppp

R t R ltResent Results Successfully confirm the Kaon prResent Results y p
The tuning for the beamlines is nThe tuning for the beamlines is n

Secondary particle productionSecondary particle production 
at K1 8BR beamlineat  K1.8BR beamline
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the words of QCD?

Quark Model
the words of QCD?

Hadron can be described as bound states of quarksHadron can be described as bound states of quarks.
QCD (Quantum ChromoDynamics)QCD (Quantum ChromoDynamics)

d b b kdescribe strong interaction between quarks.g q

Inner Structure of the Neutron StarInner Structure of the Neutron Star
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Nuclei statistics,  statistics, Broken Symmetry
Nuclei

ing energy and life.ing energy and life.
Broken Symmetry
CP violation & T violationK-g gyg gy CP violation & T violation

Th i i d f tt th
K-

The universe is composed of  matter, rather 
h i Th d f CP i l iK1.8 than anti-matter.  The study of CP violation 

(Fall,2009~) may explain the  asymmetry.( , )

E14： search for KL → π0νν to study 4 L y
CP violation in neutral Kaons. New 
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physics?K1.1 physics?

Origin of MassOrigin of Mass
if th h d i t d b th tif the hadron mass is generated by the spontaneous 
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K1 1BR
breaking of the chiral symmetry, it would be 

K1.1BR decreased at high temperature/high density.

E16：measure the massE16：measure the mass 
of φ meson in nuclearof φ meson in nuclear 
mediummedium.

l it / i d dvelocity /size dependence 
f difi iof mass modification.
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E325 Result

search for new hadrons beyond the 
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