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1. Motivation

Distinguishable model predictions for X* of 1/2- SU(3) octet

Quenched & unquenched guark models
L=1 ggq excitation L=0 qggqg excitation
udg ~ N*(1535) udus s ~ N*(1535)

uds A*(1670), =*(~1630) udsq q A*(1405), T*(~1380)



>*In PDG

iy, Z(1189)1/27 3%(1385)3/2+ E*(1670)3/2

>*(1775)5/2- T*(1915)5/2* X*(2030)7/2*
$*(1660)1/2* X*(1750)1/2- X*(1940)3/2-
>*(2250)??

T*(1620)1/2- £*(1690)?? X*(1880)1/2*
T*(2080)3/2+ T*(2455)7? X*(2620)??

T*(1480)?? T*(1560)?? XI*(1580)3/2-

% T*(1770)1/2+ T*(1840)3/2+ T*(2000)3/2-
$*(2070)5/2* £*(2100)7/2- £*(3000)??
>*(3170)??

*kk

*x*x

All from old experiments of 1970-1985 !!



No X*(1/2) around 1380 MeV ?

Re-analysis of old data on K-p2>Arn*n-
Wu, Dulat, Zou, PRD80 (2009) 017503; PRC81 (2010) 045210

—> Possibly hidden £*(1/2-) under £*(1385)3/2+ peak
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New generation experiments on £* at CLAS, LEPS, CB

CLAS 2005: y+p—o>K ' +X°  Ex=154Ge
LEPS 2009: 7 +n—>K ' +3X L s24cev

DA+
CB 2009: K +p— ° + A Pk=514-750 MeV

Anything new on X* ?



2. Analysis of YN>KnA

First studied with Effective Lagrangian approach
by Oh, Ko, Nakayama, PRC77,045204(2008)

Feynman diagrams for yN 2> KX"(3/2%) !



oForm factors and contact current:

Other channels

The contact current for _ is

Haberzettl et. al,
PRC74,045202(2006)

where




The contact current for yN — KT s

where

where  fr = Fiy and fy = Fj(s. My)

h is a free parameter to fit experiments.



Prediction vs data

e Total cross section P —> K™ of CLAS well described.

o differential cross section N — K*Z ™~ of LEPS data also be
described, but not for the Beam asymmetry A, .., -
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Two possible solutions for the problem:

0.8
0.6
0.4f
0.2}

0.2}

Beam Asymmetry
O
o

04l 1 _~Include £(1380)1/2-

0.6} 1_ Tune parameter h=1.11

8'.l...|...|...|...|...|...|...|...|...|...|...|...
1.6 1.8 2.0 22 24 26 2.8 3.0 3.2 34 3.6 3.8 4.0

E (GeV)



N 0O0000

<
o

0.6-0.7
2.2

20

cOosoO
c.m.
1.8

1.6

lllllllllllllllllll

N~ 00000

Bn ) .s.oo SOIp/op

0.9-1.0

c.m.

cos o

2.2

1.8 2.0

1.6

2.4

----------

0.8-0.9

c.m.

Ccos o

----------

2.2

2.0
(GeV)

8

1

6

1

N 00000 0C

(qn) ““9soopiop

E, (GeV)

ds/dcosO_,, foryn 2>KXZ" compared with LEPS data

Ey

12



Integrated
cross section
foryn>KX"
vs. LEPS data

o(yn->K'") (ub)

different predictions
for the two schemes.

Scheme | describes both

with same parameters,

Scheme Il shoud use

different h. =)
Integrated =
cross section
foryp2KE™ S

vs. CLAS data
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3. Analysisof Kp 2 A

Crystal Ball 2009: K™ +p—7z°+A
Prakhov et al., P=514-750 MeV
PRC 80,025204
Vs = 1569 — 1676 MeV

The high precision new data can give valuable information for X*
resonances.
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Basic ingredients: K +p—o>72°+A /s =1569 — 1676 MeV

k — - q oy -
HL"“*-.,H‘ o~ \'m“ fff \\ s
~r ™ P 3 «
| ..:"#‘-. N s
)TK* P HH-.. .
| > = o
[ &) F T gt -
J Tz o1z 1z
(a) (b) (c)

xxx N(1189)1 7, ©+(1385)27, ¥(1670)

b2 |

~ and X(1775)

With these basic ingredients of 14 tunable parameters, the
best fit gives y? =763 for the 248 data points, including
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Adding *** £(1660)1/2*,

18 tunable parameters.

v? =223 for 248 data points with
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do/dQ(K p->n'A) [mb/sr]
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K +po>z"+A  /s=1569 - 1676 MeV

Replacing %(1635) 1/2+ by a 2(1/27), x? increases by more
than 160 with mass goes down to be below 1400 MeV.

>(1380)1/2- is not needed, but cannot be excluded.

CB A Polarization data is crucial for discriminating
>*(1620)1/2- from X(1635) 1/2+.



Summary

With the analysis of three reactions:

K S A The evidence of X£*(1/2-)
predicted by the penta-
quark models.

yn —» KX*

Existence of 2(1660)1/2 +(***),
K p—TIA with mass near 1635MeV,
width 121MeV.

Need More experiment data to confirm theml!



