Evidence for a newS* Resonance

Bing-Song Zou
( Institute of High Energy Physics, CAS, Beljing )



Outline’

A Introduction
A A new scheme for thel/2 baryon nonet

A Evidence for the predictedS*(1/2-)
A Conclusion



1. Introduction

SU(3) 3gquark model for baryons
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Successful for spatial ~ Prediction  m,, @L670 MeV
ground states ! experiment m,, @1672.45°0.29 MeV



Evidence for components other than 3q in the proton

Deep Inelastic Scattering (DIS) + DrelYan (DY) process

A "diu~0.12
Garvey&Peng, Prog. Part. Nucl. Phys.47, 203 (2001)
Meson cloud picture: Thomas, Speth, Weise, Os
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Pentaquark picture: Ri ska, Zou, Zhu, &
|p>~|uud> +e |[ud]ud] "d>+ed | Tsud]P[ us] ¢



An outstanding problem for the classical 3g model

A Mass order reverse problemifor:the lowest excited:baryons

uud (L=1) 2- ~ N*(1535) should be the lowest
uud (n=1) 2+ ~ N*(1440)
uds(L=1) ¥2- ~ L*(1405)

harmonic oscillator ( 2n + L+ 3/2))/hw

To understand the full baryon spectroscopy;iitds crucial to
understand the lowest 1/2baryon nonetfirst !



2.A new scheme for thel/2 baryon nonet

A.Zhang et al, HEPNP29(2005)250 : B.S.Zou, EPJA35(2008)3:

‘g Yt [ qd] s
[ud] uahy _
[ud]}L:1 [US]}L °

N*(1535) ~ uud (L=1) +e[ud]fus] s + ¢€
N*(1440) ~ uud (n=1) # [ud][ud] " d + &
L*(1405) ~ uds (L=1) +e[ud][su] u + &

N*(1535): [ud][us] s A larger coupling to Nh NhQg
Nf & KL, weakerto N0 & KS and heavier !



Strange properties of N*(1535)

Evidence for largeg,., from J/y A pK-
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a) Assuming N to be purely N*(1535) :
B.C. Liu, B.S. Zou, PRL96 (2006) 042002; PRL98 (2007) 039

From relative branching ratios of
Jy A pN*A p(K~ L)p(ph)

4

Onk L /Onwph /Onnp~ 221 1

b) N, as dynamical generated with unitary chiral theory:

N*(1535) + nonresonant part
L.S.Geng, E.Oset, B.S. Zou, M.Doring, PRC79 (2009) 0252(

Phenomenology :Large Oy« A large’ ss in N*(1535)
“s[su]fud] or KL-KS state



Evidence for largeg,««, from pp A p K+L

Total cross section and theoretical results with
N*(1535), N*(1650), N*(1710), N*(1720)
B.C.Liu, B.S.Zou, Phys. Rev. Lett. 96 (2006) 042002
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Tsushima,Sibirtsev,Thomas, PRC59 (1999) 369, without including N*(1535)




FSI vs N*(1535) contribution inpp A p KL

B.C.Liu & B.S.Zou, Phys. Rev. Lett. 98 (2007) 039102 (reply)
A.Sibirtsev et al., Phys. Rev. Lett. 98 (2007) 039101 (commen

COSY-TOF data
S. Abdel-Samad et al., >
Phys.Lett.B632:27(2006 )

}

Both FSI & N*(1535)
are needed !

N*(1650) etc. FSI



