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Mot i vated by :
New accurate data of ~vp— KA, KXY

®» J. WC MNabb et al., PRC 69 (2004) 042201 ( JLab)
®» K H dander etal, EPJA 19 (2004) 251 (SAPH R)

® More to cone

_>
(bj ecti ves

® Explore the hyperon production nechani sns

® Explore several "m ssing” nucleon resonances
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Gener al Consi der ati ons

Unitarity Condition :
S1S=1 S=1+4T

_>
Im[Tny,KY] X Z[TT]VN,MBTMB,KY
MB
X \/OyN,MBA\/OMB,KY
® 7,, - reaction amplitude

® VMB= KY,nN,maN(pN,7tA) ---
® 0,, - cross section of a—b
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yp Reaction Cross Sections
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vp = (nN,mwtN) — KY must be included
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First step :

#® Consider only the effects due to 7N
channel

%
Ingredients of a reaction Model :

® A direct reaction mechanism
» Accounts for coupled channel effects

Intermediate states
nN, KY, etc

R

IEJF_
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For nul at1 on

® Extend a dynamical model of YN — N
(Sato and Lee ) to include KY channel

® Channels i1ncluded :
VP 7tn, 7V KTA Kty

® Apply a unitary transformation to derive
Hamiltontan H from SU(3) Lagrangians
%
H 1s energy iIndependent and hermitian

_)
Unitarity condition is trivially satisfied
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_>
Coupled channel equations :

Top(E) = top(E) + t35(E),
Resonant term:

= Y T ()G (B)i jTn: (E) .-

N7 N*

Non-resonant term :
ta,b(E) — Ug,b + Z Ua,ch(E)tc,b(E) 3

Dressed vertex:
Cnea(E) =Tneg+ Y Do pGo(E)tya(E)
b
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Dressed vertex:
I_‘\N*,a,(ly) — I‘\N*,a, T Z FN*,bi(E)tb,a(E) )
b

4 Quark Model
Nle_A = L—
\_\3 - T T
+ [ e + AN
L [ —

N, A
+\\\-—\,/’\\.=)_ ]
™

pion cloud effect

Prediction
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Phot opr oducti on Anpl i tude

Dynamical Model :

N—>KY
Zi_) (QKYak) —

-+ Z / dpapa ta_ﬂcy qKYa k)GOa (pa)b’gf_)a (pon k)
a=KY

+ Z /dpapa ta—ﬂCy qKY’k)GOOf(pa)be_)a(pa,k)
a=tN

Tree-dragram models :

Z:{:V_)KY(QKYJI{") — szzv_}KY(QKYak)

# Not unitary
#® No coupled-channel effects
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Pr ocedur es

1. Determine N —- KY and KY — KY

® v.n.Ny - Sato-Lee model
® v.nky, and vgygy I by SU(3)
K Y
AN \\K Y
\\ K*
N )
// K1 //
// ’/n N //T[ N
‘T N

(a) (b) (c) (d)
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® Solve coupled-channel equation to get
non-resonant th,KY

» calculate resonant amplitude ¢y, From
known N*

#® adjust form factors and N* parameters to
fit data of 7N — KY
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N — KY: do/dS)

— KOA — K030
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Parameters i1n the meson-baryon potential
are varied to reproduce the experimental data

R D. Baker et al, NP(1978); T.M Knasel et al, PRD (1975);
D.H Saxon et al. NPb (1980); J.C Hart et al. NPB (1980)
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N — KY. Asymetry

L
The asymmetries are defined as: X « o —oll

— KOA — K030

1.5: T T T T T T T F T T
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Asymmetry
o O Ul B B U1 O U
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The achieved understanding of the N — KY

IS enough for our purposes.

future data on KY — KY would help to further
constrain the model
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Pr ocedur es

2. Calculate vp — KTA ampitudes

# The direct contributions ¢, ,x+x -

quark model (Li-Saghat)
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o L?e resonance term ¢ ... includes:
P11(1440), 511(1535), S11(1650), P11(1710), D13(1520), D13(1700)
Pi3(1720), P13(1900), D15(1675), F15(1680), F15(2000)
and
Az 331(1900), P31(19OO), P33(1920), D33(1700)

#® Non-resonant ¢, ,.y -

_ R

— erp
® t’YP—”TN T yp—mN

o 1° from SAID

» Resonance t , \ from Capstick-Roberts
quark model
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® Adjust N* parameters to fit data

Considered yp — K*A Data

Experiment Observable # of data points

JLab do /dS 920
LEPS >, 44
SAPHIR do /d<2 720
JLab I 233

® J.WC MNabb et al., Phys. Rev. C 69, 042201 (2004).
® 7. WC MNabb, PhD Thesis, CMJ (2002)

® R Bradford, PhD Thesis, CMJ (2005)

® KH dander etal, Eur. Phys. J. A 19, 251 (2004).
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Not e on paraneters

® SU(3) breaking parameters , one for each
resonance, are varied In the fTits

® To study the proposed new resonances, a
3r4S;; and a 3"¥P;; are included in the fits
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vp — KTA cross sections

Red: JLAB
Bl ack: SAPHI R

-Discrepancies 1In
the two data sets
-We choose to fit
them 1ndependently

Most relevant:
S11(1535), S11(1650), F15(1680)

P13(1720), Py3(1900), Fi5(2000)

do/dQ (ub/sr)

Model A: Solid |ine, JLAB data
Model B: Dashed |ine, SAPH R dat a
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Coupl ed channel effects

Solid: Model A
Dashed: >~ w/o CC

0.2}
Zo1/
Large CC effects 2
whi ch coul d be hidden in coupling a o3l
val ues i n ot her approaches -‘\bjo_z-/
T 0.1} S
Confirms prev. results 00— — 5 298

(WIChi ang et al 2000)

Similar effect for most angles
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Ef fects on N* properties

20 I [ | [ I 15 I | [ | [ I
R S, (1535) - S,,(1650)
15| —

10

[Eq.| [MF]

0
1.75 2 2.25 1.75 2 2.25

Bare:the resonance 1s directly excited
by the Incident photon

Dressed:The photon first excites a 7N
intermediate state
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Pol ari1 zat1 on dat a

~v polarized

W=1995 GeV W=2042 GeV 1

[sted
58

We have now included |
polarization data osp T R o
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cos(0)
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Pol ari zat1 on dat a

A polarized

- Results from

new fits (Qct.

8,

2005)
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Looki ng for 3"S;; and 3Py

Model A and B include a 34S;; and a 3"P;.

The fitted values, In the ranges
(1.6-2 GeV and 1.6-2.4 GeV)

B o Effect from 3™P;
El very small
G

©

B 01

©

225

R
W (GeV)
(6=98 deg) Solid, dotted and dashed:

full Mdel A Mdel Awo 3793577 Mdel Awo 37¢P; 5.
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Looki ng for 3"Sy;

Our Fitted values are:

New Resonances

Model A Model B
S11 Mass (GeV) 1.820 1.818
W dth (MeV) 210 270
P13 Mass (GeV) 2. 053 2. 045
W dth (MeV) 158 390

simlar mass in both nodels, different w dths
other 37ds ; are
Mass (CGeV) Wdth (MeV) Conmment Ref .

1.780 280 CQM applied to vyp — np Saghai - Li (2003)
1.835 246 COM applied to vyp — KT A data from SAPH R Saghai (2003)
1.852 187 COM applied to vyp — K1A data fromJLab Saghai (2003)
1.730 180 KY nolecule Li - Wor kman (1996)
1.792 360 N and n N coupl ed-channel anal ysis Zagreb group (2000)
1. 800 165 J/¥ decay Bai (2001)
1.861 Hyper central CQM G annini et al (2003)
1. 846 Pi on phot opr oducti on coupl ed-channel anal ysi s Chen et al (2003)
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Ef f ect of 3”5511

o
~

6=87 .

o oo
~ N W

o

0=69

o o
N M

do/dQ (dub/sr)

o

2.25
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Sunmary

® A dynamical coupled-channel model has been
develped to fit the data of

s mp— KA, K'YV
s vp— KTA

® Coupled-channel effects due to n/N channel
are found to be Important

® Our results support the 3¢ S;; N*
(M ~ 1820 MeV, I'~ 210 — 270 MeV)

#® No strong evidence of 3¢ P53 N*
( M ~ 2050 MeV)
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Fut ure Devel opnents

® Analyze vp — KX data

® Include =N channel

s apply the unitary nnN model
of Matsuyama, Sato and Lee (in progress )
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