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Dense QCD
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Particle Fraction in Neutron Stars / BHFormation

# Various hyperons should appear !

@ Neutron Star — A, E (£) ( A can be as much as neutron)

@ Black Hole formation — A, X, &, .... (Total hyperon fraction ~ 20 %)

# Do we have pions, kaons, quarks ?
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Which intraction should be measured ?

# Necessary interaction for Dense QCD

@ A Goal
= Hadronic matter Density Functional
at various Baryon Density, Charge Fraction, Temperature
under hadronic beta equilibrium.

@ Hadron potential in NUCLEAR matter

Y, K — J-PARCDay 1+ «a
1 — GSI, RIBF
®, ¢, p.. — J-PARC Day 2 (?

@ Hadron-Hyperon Ineraction
AN —> > AR

AX, AE, XE — TO DO
nY, Kbar Y, KY, 1Y, oY, pY, K*Y, 90Y, ... > ?

KK, Ko, Kp — ?

How to measure Unstable-Unstable Interaction ?
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Example: AA interaction through FSI
Yoon et al. (KEK-PS E522 Collab.), PRC75('07),022201(R)

8 C(K,K") + SciFi
— AA invariant mass spectrum

# Not Inconsistent with
Cascade Source Func.
+ FSI (fss2,ESC04d)
or H dibaryon as a resonance
(significance ~ 2 o)

-2
Ln

Combinatorial

Phase Space for
K"C—'""Be(z.s.) KTAA

Cesims INC (FSI OFF)
D o INC+FSI (fss2)

b3

(d*c/dQdm) pb (sr 7.5 MeV/c')

(a)  100em 1.5 rE_ INC4+FSI (ESCO4d)
Lhpode Magnel
T 1
.67 Ge¥ic K- TE CH — 1=
TL - F___,_,-f"f
BACL2 | _ o
BPCS wl; 1  —
BV AC I|
LDC] ()

Ohnishi, J-PARC FEBRETEARSE @ RIKEN, 2008/09/01-02 6

YITP Kyoto 33,

H
g



A2 interaction through FSI

# X" may not appear in neutron 50
stars (repulsive XN),
but we do not know X pot.
in HYPERONIC matter.

K* Spectrum 12C(K K*) |
+ + KEK E176

NS
-

% T
= O

# Can we measure it thru FSI ?
Statistically, Yes
E.g. KEK E224 (Ahn et al.)
— o( AYX) ~o(AA) x (0.2-0.3)

# Problems
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+Corr.(trg10a) 120K K*AY)

KEK E224 |
\ INC 1
@ Low P(K") (many prongs) \

@ Small Yield

do/dQ/dp, (ub'sr(50 MeV/c))
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Nara et al., 1997/ A0 et al., 2000
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Kaons in Neutron Star

# Assuming that Deeply Bound Kaonic Nuclei are found in Day 1

# s-wave 7 cond. is sensitive

— V(K p,) ~-(150-200) MeV
— Possibility of Kaon Cond.

to density dep. of b ,

4\"“

and existence of hyperons
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AO, Jido, Sekihara, Tsubakihara,
in prep.
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Kbar-Y interaction

# Resonance Search in Z* Channel — Not well explored
.... Chances of Discovery of many resonances

# P(K") ~1 GeV region — Z* production, 2 step, Heavy-Meson Decay
4 Problem K+

@ Limited type of diagram K-
— Smaller Yield

@ 1.8 GeV K- may not be energetically
enough to produce Kbar Y

~I$l:ar sz:r, + Kbar Kbal, = e quccjm==

~ - N s i i
)\= /'_'\ + Ko ' K*
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Summary

s N\NFOVUPEBZOKEE(D—D)
= QCD MoHRELT. 74—V N\FOVZSEREZERTHL

s Day 1 EER @J-PARC
= Y, Kbar, PFEFERFEOEEMEAR. TXVFvo/NFOY

s BREXEOEBMBRICHELGISMESEER = Hyperon-Hadron Int.
@ AA, A [TBEHLAIHE
@ YKbar #HE{ERE = HIK QCD
= Challenging and Valuable / l{%ﬁ%\
@ S=3 (I& 5';"6 Hy? E}.l:;;liuﬁ .| Hadron
(1L Q- H 5D Triple A ?) Quark O
Chiral PT) :
@ Hyperon IERN/\NFOY ? oL Bare hih Int. g
. Unitary [ Day 2
# Largest Problem = Small Yield e N r
— Dedicated Exp't KYELLA DBHF T meHF,
Min. Bias Exp't , R rgﬂfﬁ ;ﬁ/
r%’lk%*ﬁ ﬂ{’ﬁ4 ﬂ]hé%@ 'j: Quark Manyv-Body Syvstem J-PARC
étﬁ'léjﬁﬁ’ﬂ'l%
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