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\ Possibility for studying Doubly Strange Systems
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Short comment :
Possibility for studying Doubly Strange Systems
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= Neutron star
« Strange matter

using =~ hyperons and Be (at IP)

qgiven by KEKB
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Kazuma NAKAZAWA
(Gifu Univ.)

extend our knowledge on NN-int.
toward the unified understanding
_of B-B int. based on SU(3)flavor Sym.

S=0 NN(T=1)
S=-1 IN(T=3/2) EN-AN(T=1/2)
§=-2 £X(T=2) EN-ZA-ZE(T=1) EN-ZE-AA(T=0)
§=-3 ZL(T=3/2) EL-EA(T=1/2)
S=-4 ZE(T=1)

S=0 NN(T=0)

S=-1 EN-AN(T=1/2)
ma S=-2 EN-ZA(T=1)

$=-3 ZL(T=3/2)

27s

S=-1 ZN(T=3/2)

$=-2 EN-ZA-ZX(T=1)
S$=-3 ZX-EA(T=1/2)
S=-4 ZE(T=0)
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S=-1 EN-AN(T=1/2)
§=-2 EN-ZA(T=1) EN-ZZ-AA(T=0)
§=-3 ZE-EA(T=1/2)
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S=-1 EN-AN(T=1/2)

8a §=-2 EN-ZA-ZE(T=1) EN(T=0)
§=-3 ZX-ZA(T=1/2)

1s [ ] §=-2 EN-LI-AA(T=0)

Irreducible representation for two-baryon
system based on SU(3)flavor Symmetry.



Neutron Stars
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lllustration of relative sizes of Grand Canyon,
neutron star and quark star
The Grand Canyon is 18 miles rim to rim. A neutron

star is about 12 miles in diameter,
and a quark star is about 7 miles in diameter.

(Nustration: CXC/D. Berry)

3C58 observed
in 2002.

Strange quarks exist in
ordinal neutron stars.
=» What is those feature?
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“ Few body system of nucleon or quarks?

= QCD
typical example
— > H-dibaryo
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Predicted masses

)

1]
R R e g

H mass (0.1GeV/c2/bin)
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NZ(2.26)

AA(2.23

O QCD Sum Rule +
® Bag Models +

= Chiral Models

|_a Lattice Calculations -

¥ [Instanton Calculations

NN(1.88)
wllas
IR

© Quark Potential Models

o Quark Pairing Mechanism

4 Color Dielectric Model m
o Fermi Breit Approximation
<% Flux Tube Model

]
!
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Updated from the year 1995, referred on

S.V.Bashinsky, R.L .Jaffe, Nucl. Phys. A625(1997)167,
and W.J.Lope, talk given at ‘12th Winter Workshop on Nuclear Dynamics’

Evidence is not seen, yet.
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=" hyperons are useful

PDG 08

Average Hadron Multiplicities in Hadronic eTe™ Annihilation Events

Table 40.1: Average hadron multiplicities per hadronic e "¢ annihilation event at /s =~ 10, 29-35,
91, and 130 200 GeV. The rates given include decay products from resonances with er < 10 cm,
and include the corresponding anti-particle state. Correlations of the systematic uncertainties were
considered for the caleulation of the averages. (Updated August 2007 by O. Biebel, LMU, Munich)

40. Plots of cross sections and related quantities 355

Particle Vs = 10 GeV /8 = 29-35 GeV /'8 = 91 GeV /'8 = 130-200 GeV
Pseudoscalar mesons:
L 6.6 + 0.2 10.3 + 0.4 17.02 £ 0.19 21.24 + 0.39
70 3.2+03 5.83 + 0.28 0.42 4+ (.32
K+ 0.90 £ 0.04 1.48 + 0.09 2.228 + 0.059 2,82+ 0.19
KY 0.91 £ 0.05 1.48 + 0.07 2.049 + 0.026 2,10+ 0.12
7 0.20 + 0.04 0.61 + 0.07 1.049 + 0.080
n(958) 0.03 £ 0.01 0.26 + 0.10 0.152 + 0,020 + k
D! 0.194 + 0.019¢%) 0.17 4 0.03 0.175 + 0.016 D 0 1 94 s o 0019{ )
Do 0.446 + 0.032tF) 0.45 + 0.07 0.454  0.030 0O k
D/ 0.063 + 0.014%%) 0.45 + 0.20() 0.131 + 0.021 D 0 -446 o 0-032[ }
B¥.BY 0.165 + 0.026(%) } (k
By
B; 0.178 £ 0.006(%) DS 0063 + 0.014 } e
B? 0.057 £ 0.013 8 | .
several * 10° DD-bar —\
Baryons: 77;
P 0.253 + 0.016 0.640 + 0.050 1.050 £ 0.032 1.41 4 0.18 o
A 0.080 £ 0.007 0.205 + 0.010 0.3915 + 0.0065 0.39 + 0.03
30 0.023 £ 0.008 0.076 + 0.011 4
=-10.0059 + 0.0007
b5 = 0.107 + 0:011 5 y y
Jt 0.174 + 0.009 . "
z- 0.0059 + 0.0007} 0.0176 + 0.0027 0.0258 £ 0.0010 Several * 10 Xl - hypero ns
A(1232) 1+ 0.040 £ 0.010 - 0.085 + 0.014
27(1385)~ 0.006 + 0.002 0.017 + 0.004 0.0240 £ 0.0017 E t I t'
X(1385)1 0.005 £ 0.001 0.017 £ 0.004 0.0239 + 0.0015 Ven Se ec |0n
3(1385)% 0.0106 + 0.0020 0.033 + 0.008 0.0462 + 0.0028 _
Z(1530)0 0.0015 + 0.0006 = 0.0068 + 0.0006 S =+ 2
n 0.0007 £ 0.0004 0.014 + 0.007 0.0016 £ 0.0003 o) b
AF 0.074 £ 0.031¢) 0.110 £ 0.050 0.078 £ 0.017 K+, K+ K+, K -par

AT L nnne
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N 1. =°N scattering?

=- scattering
with Be at IP
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2. EN <=> AA mixing withthe H? °"
Resonance of the H ?
=P => AA + 28MeV

PS-E522 (KEK)
C.J.Yoon et al., PRC 75 (2007) 022201(R)
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C. J. YOON et al. PHYSICAL REVIEW C 75, 022201(R) (2007 )
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N 3. AA hypernucleus?
P

A NAGARA event
Observation of a Lambpha

\ NAGARA event

S He double-hypernucleus
Unique miterpretation!!
| B+ 2C — &He +He +1 |
sHe — 3 ;He+p + R
- P.R L. 87, 2125022001)

Lambpha
m(iHe) 5951.82+0.54MeV
Bar— 7.25+0.19')-1MeV
ABaA— 1.01+0.207 EMeV
lassimed s — V.15 Mev)
sm(H) = 2223.7 MeVie
* (90% C.I..)

0 5 10um

ABaa : AA Interaction Energy “ the most significant result of the past
ABAA = BAa(,A2Z) = 2BA(A1,2) 5 years in hypernuclear physics.”
Found Final Report of the 2004 KEK PS
Weakly attractive AA Interaction ! External Review Committee (August 30, 2004),p5.
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“ What is the lightest AA hypernucleus?

Production of 4 iH Hypernuclei
J.K.Ahn et al., PRL 87 (2001) 132504

An experiment demonstrating the production of double-A hypernuclei in (K, K*) reactions on “Be
was carried out at the D6 line in the BNL alternating-gradient synchrotron. The technique was the
observation of pions produced in sequential mesonic weak decay, each pion associated with one unit of
strangeness change. The results indicate the production of a significant number of the double hypernu-
cleus A iH and the twin hypernuclei 1H and ?\H The relevant decay chains are discussed and a simple
model of the production mechanism is presented. An implication of this experiment is that the existence
of an § = —2 dibaryon more than a few MeV below the AA mass is unlikely.
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summary

0. Selecting events with =" hyperon
S=+2 with e.g. [K+,K+] or [K+,K°-bar] (?)
1. =- scattering

Analysis of off vtx. decayed E- hyperon

2. Resonance of the H dibaryon (?)
Analysis of AA invariant mass

3. Lightest AA hypernucleus (?)

Check Momentum correlation of two T mesons

??? reality ???



