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 Three quark model

Background
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JP=1/2-

ggq with L=1 VS qggggqg in S-wave

Two possible patterns !

Something Wrong for the 3g model !




Background

JP=1/2-

*(1405)@

| | penta-quark meson cloud/molecule
ggqq with L=1 VS qggqqq in S-wave
C. Helminen and D. O. Riska, N. Kaiser, P. B. Siegel, and W.
Two possible patterns ! NPAG99, 624(2002). Weise, PLB 362,23 (1995).
S. L. Zhu, etc. High Energy D. Jido, J. A. Oller, E. Oset, A.
Phys. Nucl. Phys. 29, 250(2005). Ramos, and U. G.Meissner,
Voruaz 2, Nussex 10 PHYSICAL REVIEW LETTERS war 15,15 B. S. Zou, EPJA35, 325 (2008). NPA725, 181 (2003).

POSSIBLE RESONANT STATE IN PION-HYPERON SCATTERING"

R. H. Dalitz and 8, F. Tuan
Enrico Fermi Institute for Nuclear Studies and Department of Physica,

University of Chicago, Chicago, Nlinois
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penta-quark

Theoretical predictions

S. L. Zhu, etc. High Energy Phys
Nucl. Phys. 29, 250(2005).

meson cloud/molecule
D. Jido, J. A. Oller, E. Oset, A. Ramos, and
U. G.Meissner, NPA725, 181 (2003).
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Table 2. Flavor wave functions and masses of the % ) pentaquark octet and singlet
(v,1) I flaver wave functions masses (MeV)
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Searching lowlying £(1/2—) around 1400MeV

Some evidence Just prediction

Xco = 22, AXTT

K~ p reaction 5p > OB

yN reaction
A¢ decay
Ap — Apm?
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K_

P.=1.0-1.8 GeV

D> An'm”

J. J.Wu, S. Dulat and B. S. Zou PRD 80 (2009), 017503
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K p—=>An'n

P.=0.3-0.6 GeV
J.J. Wu, S. Dulat and B. S. Zou PRC 81,045210 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
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100% Z*(3/2%)

> Phase space

v 59% Z#(3/24)+ 41% T*(1/2°)
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First reason: S-wave between the X~
(3/2%) and =+ ; but P-wave between
the 2% (1/2-) and rt+ .
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Second reason: the width of I*-(3/2%) is 35.5MeV; but that of
>*(1/27)is 118.6MeV from fit before.
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K=p — n°A

The research for the possible new X(3 ) near
1380 MeV has always been our concern, and previous
work has shown some evidence of it [13-15]. In this
work, we also check whether this data set is compati-
ble with the existence of the ¥(1380). Without including

the 3(1635), we try to include a Z(%_), and constrain
its mass above 1360 MeV. From our analysis, the best
fit gives x¥* = 385 a minimum mass, a small coupling
constant gy ns1-)95(1 " )rn ~ —1.26 and width around

315 MeV. This shows that the existence of a E(%_) near
1380 MeV with sizeable couplings is not ruled out by the
present data, although there is no strong evidence of it.
This result is understandable since 1380 MeV is much
smaller than the energy range of the experiment.

P. Gao B.S. Zou Nucl.Phys.A 867 (2011) 41-51

do/d(Kp->r’A) [mb/sr]

Situation is similar when consider K- n — wA
P. Gao J. Shiand B.S. Zou PRC 86 (2012) 025201
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> (1670), = (1775),
x% = 763/248

> (1635) (1/2+)
x% = 223/248

Crystal Ball Collaboration
PRC 80, 025204 (2009).
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K-p — K p, K°n, nA, A, n029, et
K. P. Khemchandani, A. Martnez Torres and J. A. Oller, PRD 100 (2019) 015208

TABLE IV. Pole positions and couplings of the I(J*) = 1(1/2~) states found in our work. The central values and errors were obtained as
explained in the caption of Table I (for the sake of space, the errors are represented as superscripts).
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y N — KYX*

eTotal cross section yn — K*Z* of CLAS well described.
edifferential cross section y n — K*X*" of LEPS data also be described, but not for the beam asymmetry A, _, .

O —O0 o, and o, denote the cross sections for beam polarization
1 Il : : :
Abeam = vertical and parallel to reaction plane, respectively.
L T 0y a. Including X(1380)1/2- Puze Gao, J.J. Wu, B. S. Zou, PRC81:055203
l - ‘ /’//- : P
“.s : '+“:5..' %/1/1"( /l/ 'III/I’I,LrI"’/’ P
06 1= K2Z¥p K < ,
0.4 ’ //u\Qz) “ : ‘ N

0.2
()
4.2

4.4
A6

0.8
11.5 1.6 I.7 lh 19 2 21 22 23 24
E (GeV) - h=1 foryn — K*Z*0 to describe the total cross section.

Hicks, et.al. (LEPS), PRL102,012501(2009) * Free h=1.11for Vn—> K*2* without %(1380)1/2-.

— ("") 5(1/2)

—— b\ ol 3\
A2 (112)(4)

b. Change h in contact term
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y N — KYX*

o(yn-> K'£") (ub)
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y N — KYX*

o(yn-> K'£") (ub)
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Y +p = K + 2 + 1

CLAS Phys.Rev.C 87 (2013) 3, 035206

TABLE III. Results of the fit using one I = 0 an

Breit-Wigner line shapes.

dtwo I =1

Amplitude | Centroid | Width se — i 'ﬂ:;" T
n -' T T
ma /D( Al o 125 B
(Mev/e"]| (MeV /2 fradfans)— g f H ]
T=0— 1338 + ?M 091+020 = °*p/ s i
I =1 (narrowH1413 + +10 {2.04+0.2/0.41 £+ 0.20 § 025 L A
I =1 (broad)-H394 £ 20| 149 £ 40 [0.1 £0.3| N/A g . 415 o
o] lprrrorr ] L e
amplitude was added to include the X 77~ and X~ 7™ 08 Ir | W T206V as b WE2T0C0V 08 o WS 2806V
final state combinations. However, it was found that a 06 It 06 rF B
much better fit could be obtained with a single I = 0 04 1+ 04 1 '
amplitude and two separate coherent I = 1 amplitudes. 0.2 1+ 0.2 j .
0 A

This is the result we show here. More complete details of
the fits will be given in the separate paper [47], but here
we present the “best fit” results.
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YN = K*>*(1385) = K'm A
Y. H. Chen and B.S. Zou Phys.Rev.C 88 (2013) , 024304

The helicity cross sections o5, and c,,, , which correspond to spin-parallel and spin-antiparallel states of the
photon and nucleon respectively.

00— -
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do/dM_ (Ub/GeV)

Y +p = K + 2 + 1

L. Roca and E. Oset Phys.Rev.C 88 (2013) 3, 055206
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under the appearance of a cusp. In Figs. 6 and 7 we show
the I = 0 and I = 1 meson-barvon amplitudes with the
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Ap = Apm?

J.J. Xie, J.J. Wu and B.S. Zou Phys.Rev.C 90 (2014) , 055204
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Yco = 22T, AXT

E. Wnng , J.J. Xie, and E. Oset, PLB753 (2016) 526, PRD98 (2018)114017
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le — l+¢B

X.L. Ren, E. Oset, L. Alvarez-Ruso, and M.J. Vicente Vacas, PRC 91 (2015) , 045201

We have studied the strangeness changing antineutrino induced reactions ,p — [T B, with ¢B = K " p,
KO, 7OA, 7°%% pA, 9B°, 7787, 7~ 2%, K2~ and KYZ°, using a chiral unitary approach. These ten
coupled channels are allowed to interact strongly, using a kernel derived from the chiral Lagrangians. This
interaction generates two A(1405) poles, leading to a clear single peak in the 7% invariant mass distributions.
At backward scattering angles in the center of mass frame, 7,p — p 7"%" is dominated by the A(1405) state
at around 1420 MeV while the lighter state becomes relevant as the angle decreases, leading to an asymmetric
line shape. In addition, there are substantial differences in the shape of 7% invariant mass distributions for the
three charge channels. If observed, these differences would provide valuable information on a claimed isospin
I = 1, strangeness S = — 1 baryonic state around 1400 MeV. Integrated cross sections have been obtained for
the 7% and K N channels, investigating the impact of unitarization in the results. The number of events with
A(1405) excitation in 7, p collisions in the recent antineutrino run at the MINER>A experiment has also been
obtained. We find that this reaction channel is relevant enough to be investigated experimentally and to be taken
into account in the simulation models of future experiments with antineutrino beams.

B P (C) B

FIG. 1. Feynman diagrams for the process izp — [T ¢B. (a) denotes the kaon pole term (KP), (b) represents the contact term (CT), and (c)
stands for the meson (¢"') in-flight term (MF).
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FIG. 2. Tterated loop diagrams for #,p — 11" ¢ B. The solid boxes represent the T' matrix of the ten coupled channels.
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Evidence for Some New Hyperon Resonances -- to be Checked by K,

Beam Experiments
B.S. Zou (Beijing, Inst. Theor. Phys.) (Mar 12, 2016)
e-Print: 1603.03927 [hep-ph]

Various processes could be used to study these hyperon resonances. The neutrino induced
hyperon production processes 7., +p — e /" +m+ A/E may provide a unique clean place
for studying low energy wA /3 interaction and hyperon resonances below KN threshold [36].
With plenty production of A, at BESIII, JPARC, Bellell, A7 — 7+ 7%A could also be used
to study X*. The K~, K beam experiments at JPARC and Jlab could provide an elegant
new source for A*, ¥* and Z** hyperon spectroscopy. Kpp — Ant, XoxT, a0 207+
S 7% could pin down the *(1540)3/27; Krp — X% ", An%* could shed light on the
Y x (1380 ~ 1500)1/27, £*(1540)3/2~, A*(1680)3/2"; K;p — X%yn+, Anm™ may check
Y*(1380 ~ 1500)1/27, ¥*(1540)3/2~, A*(1670)3/2-. We believe the proposed K beam
experiments at JLAB could settle down the spectrum of the low excited hyperon states
which provide complimentary information to the study of penta-quark states with hidden
charm [37, 38] and play a crucial role for understanding the hadron dynamics and hadron

structure.
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Summary

It looks various evidence
for existence of £(1/2-)
around 1400 MeV, but not
yet confirmed.
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Thanks very much!
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