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Exotic SU(3) channels are repulsive
(E. Ribeiro 1980)

. : . = 0 (color factor)
—

:}: f. repulsive :N\: attractive

In exotic scattering the second diagram can’t contribute
for example w+n+ (I1=2) udud no annihilation



28 50 gl nm—ann :‘I'E.FJ'.W.

Gomez Nicola
R AALAE ==l Pelaez (2001)

|;~ 0 ] {
200" ' L4 [ [ " ]
W L] [ i | 4 - g 4
I i " -H'-a.a_'-_‘,_. ] ) = [ o
151 ] o T, + I
015 I__ * .' 1 e .~
[ - 1
100 b [ . LE"
.;:rrn—biﬂl: I g i & “"’" - ! L & = -
B e oaos o TR { ¥
i - 4 EAE o EL
aloi -] e |
100 A0S TeE 1T 1R 1000 A0EE 130 19 DD M2E NIED YT
]
flpm S pmx
E 4
=y
&0

gl o => KK
ﬁ||"|




Exotic Kaon Nucleon molecule?

KO /q : :
P Pauli exclusion

u
@ principle at work
A

nK* d @
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No resonance




A famous exotic molecule
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The deuteron




OF as heptaquark molecule
(Bicudo and Marques, 2003)

Use a pion in the
/q valence wavetuncti
@ for a parity + stat
P

o K M=1573 MeV
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Make use of Knt correlation:

Experimental evidence: BES&L

J /= (Km)(Km)
Analysis by D. V. Bugg

hep-ex/0510026



Mass spectrum recoi
against a K* s

Phase shift

Mass 700-800
Width 400 MeV

(Gomez Nicola a
Pelaez, 270 MeV




Two meson-nucleon vertex
(approximate on-shell factorizat:
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KnN scattering matrix with
Lippman-Schwinger equation

Need to examine other vertice:




|t|?: no resonance

KN thresho
effect

1-GV (denomine
of Lippman-Schwin
geometric series:
Nno Zzero.
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Old predictions
(compiled by Nowakowski et al. 2003)

* P,,(1831), P,5(1811), D,5(1788), D,-(2074)
(Hyslop et al 1992)

e K*N resonance around 1830 MeV
(Aaron et al 1970)

e S5,,(1710) (Roiesnol 1979)

e 1530, 1570 (notice this second Is at the
KrN threshold)



K phase shift

d (degrees)

1

E (100 MeV)




Re(Gmb)

K=%N scattering cutoff A=1 GeV
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K7nN scattering
Contact term only

17
E (100 MeV)

Contact term only: no resonance



s and p non-contact potentials

E(MeV)

Non-contact terms clearly positive
Above threshold: no resonance expec




Outline:

e Resonating Group Method and
hadron molecules

e ®" not a molecule

e No N K © resonance above threshold
(Z7) —

e Two meson cloud of 10



Antidecuplet members
(inspired by Diakonov, Petrov, Polya.
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Decays of N*(1710)

Scalar vertices

Nt s-wave
['=25 MeV trom PL

Vector: intermediat
p or K* resonance

Nnnr p-wave
['=15 MeV
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Construction of effective lagrangian
derivative expansion and respecting
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What does chiral symmetry have tc

Chirally sym.

: . ) . ,
LX = LB ™k (4,),%(A4")o* Bmd + h.c.

4 two derivative
Ay = %(ffawf = 53#5)
= >
- Mass terms
2 break SU(3)
M= ( i m2 ] diI’GCﬂy
Qmif = m%



p’  =1700 MeV oL p°  =1700 MeV

cutoft = 700 MeV cutoft = 800 MeV
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p’  =1700 MeV p’  =1700 MeV
cutott = 700 MeV )5 cutoff = 800 MeV




Three body decays of pentaquark r

Decay widths [MeV] r(8s) ()

N(1710) — N== (input) 25 25
N(1710) — Nnr 0.58 0.32
>(1770) — NEKx 47 45
>(1770) — Trm 10 3.6

=(1860) — K= 0.57 0.40



Three body decays of pentaquark r

Decay M(MeV) 8 r{8a) rte
N(1710) -» Nnmw 25 15 40
N(1710) —- Nngmr  0.58 -

>(1770) > NEnr 4.7 6.0 24

> (1770) —» Znnr 10 0.62
>(1770) = Anmr - 2.9

=(1860) = X Kn 0.57 0.46 2.1
=(1860) - =anw - i




Two meson cloud
of the baryon antidecuplet

Thanks to my collaborators A. Hosaka, T
. Hyodo, M. Vicente-Vacas, V. Mateu,
E. Oset, J. Pelaez

Felipe J. Llanes-Estrada
Univ. Complutense Madrid
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