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Abstract. Quark models with approximate SU(&) O(3) symmetry predict more states than
have been found experimentally. This is often referred tthas'missing” resonance problem. A
comprehensive study of electromagnetic strangeness gtiodithas been undertaken at Jefferson
Lab using the CLAS detector, circularly and linear poladipdioton beams and polarized hydrogen
and deuterium targets, where many proton data has beersipetbliHere we will focus on neutron
photo-production, in particular, the unpolarizgd p) — K+~ (p) differential cross section.
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INTRODUCTION

A major goal of hadron physics is to study the structure ofrtheleon and its excited
states. In quark models the number of excited states isrdeted by the effective
degrees of freedom, while their ordering and decay progeedie related to the residual
quark-quark interaction [1]. A different class of modelesigteractions that give rise to
a quark-diquark clustering within the baryon [2]. More staare provided by collective
models of the baryon, like the algebraic approach [3], or-flilbe models [4], which are
motivated by lattice QCD. So far, however, the experimeptadserved number of states
is still far lower than predicted, leading to the so-calledssing resonance” problem [5].
Mapping out the spectrum of excited states that decay irtokeperon KY) particles
is crucial to provide a deeper insight into the underlyingrées of freedom of the
nucleon and to discriminate among different models.

In addiction to this, foly-photoproduction on the neutron one can take full advantage
of the isospin symmetry of the triplet, putting significardnstraints on the/KNY
coupling constants [6]. By comparing bound and free prot@ults, using hydrogen
and deuterium targets, final state interactions can be astdrandr N interactions can
be studied.

JEFFERSON LAB AND THE CLASDETECTOR

The CEBAF (Continuous Electron Beam Accelerator Facility)ede@tor at Jefferson
Lab is capable of delivering electrons with an energy rang@.&6.0 GeV, a current
of 200uA and and beam polarization ef 85%. It can simultaneously deliver beams
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to 3 Halls. The CLAS (Cebaf Large Acceptance Spectrometer)ufilizes a non-
uniform toroidal magnetic field generated by six supercatidg coils which define six
independent modules. The photon tagger can produce a taggesstrahlung photon
beam with 20-95% of the electron beam energy [8].

The targets can be longitudinally and transversely patdrizith respect to the inci-
dent beam. Before 2010, the Hall-B polarized target has bgeth enly in electron beam
experiments due to the limited angular coverage in the fahdaection imposed by the
two 5 Tesla Helmholtz coils [9]. The FROzen Spin Target (hotawith longitudinal
and transverse polarization was designed to minimize tioislem. In 2010, the FROST
experiment finished a successful data-taking period witarpations of 82- 85%.

PHYSICS OBSERVABLES

As part of a comprehensive study of electromagnetic straeggeproduction at Jeffer-
son Lab, a complete set of observables has been measurediemto determine the
transversity amplitudes in pseudoscalar meson photoptiddt without discrete ambi-
guities, four complex helicity amplitudes are necessdryaah energy and angle, result-
ing in 16 measured spin observables [10]. The differentieé€ sectiong(©), plus 3
single-spin observables, beak),(target ') and recoil polarizationK), are denoted as
Type S measurements. In addition, there are 12 double-spin cdislery which can be
classified into three types: beam-tar@@T ), beam-recoil BR), and target-recoilTR).
All the above measurements have already been done and girlélsservables will be
published soon for the first time.

So far, the CLAS collaboration has published resultsog®), P and polarization
transfer C,/C,) for the reactiong/p — K*A andyp — K+3°[11, 12, 13]. New results
have been published using tiggé1 unpolarized data set [14, 15]. Using th&b data
taken with linearly polarized photon beams, result&ph, Ox andO, will be published
soon [16]. The remainin@T and T Rdouble-spin observables have already been mea-
sured by thé&=ROSTexperiment [17] with longitudinal and transverse poladiz@rgets.
The last part o ROSTdata-taking has finished in August 2010 and data-procebsisig
begun.

Concerning deuterium targets, Jefferson Lab has performecexperiments named
010 (unpolarized) and13 (with circularly and linearly polarized beams). The firsta-
sured them — KX~ cross sections and the second has seweradnalysis ongoing.

PHOTOPRODUCTION ON NEUTRONS

Cross section data of hyperon photoproduction on neutransealy scarce. Recently,
CLAS has measured thel — =~ K™ (p) differential cross section [18]. The differential
cross sections for fixed photon energy as a functiona®®) of the kaon in theKY

center-of-mass frame are shown in Figure 1. The error bgmesent the total error
(statistical plus systematic). At a photon energy~ofL..8 GeV, a clear forward peak
starts to appear and becomes more prominent as the photoyyanereases. This
behavior, which is typically attributed to contribution®in t-channel mechanisms, is
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FIGURE 1. Differential cross sections for the reactign(p) — K*Z~(p) obtained by CLAS [18]
(black circles). The error bars represent the total ($iedisplus systematic) uncertainty. Data from
LEPS [19] (empty triangles) and Regge-3 model predictid {2olid curve) are also shown.

not observed at lower energies, where the dominant cotityitsl appear to be from
s-channel mechanisms. Above2.1 GeV there are indications of a possible backward
peak, which might suggest the presence-channel mechanisms.

The few LEPS data [19] available for energies 1.5-2.4 GeV anfdrward angles
are also shown in Fig. 1. They are in good agreement with CLA8It® within the
total uncertainties. Also shown in Figure 1 are the theocattiesults of a Regge-based
calculation (Regge-3 model) [20].

In Figure 2 preliminary beam asymmetries for i\, K°Z andK*+X~ channels on
neutron are shown. For the channkf$\(left) andK°=(central) for the photon energy
bin of Ey=1.5GeV CLAS data (black circles) are compared with the MAIDd®l [21]
with different resonance contributions. There is no agesgrbetween CLAS data and
model predictions in th&°A channel, confirming the importance of CLAS data to
constrain theoretical models. For the chankelx~(right) for the photon energy bin
of Ey=2.3GeV CLAS data (open circles and red squares) are compéatbd_EPS
results [19]. Within the error bars, there is a reasonabteaagent between CLAS and
LEPS data in the three bins aog©) where they can be compared.

New neutron data will be available soon from 43 experiment with circularly and
linearly photon beams and a deuterium target.

CONCLUSIONS

CLAS detector at CEBAF provides very precise measurementshiroad kinematic
range inKY photoproduction offering kinematic and analysis advaesdg N* physics.
CLAS has already publishedY results on proton and new beam-reca@dk( O,) will
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FIGURE 2. Preliminary beam asymmetries for tk@A(left), K°S(center) and ™=~ (right) channels

on neutron. For the channek®A andKPZ for the photon energy bin of JE1.5GeV CLAS data (black
circles) are compared with the MAID model [21] with diffeteesonance contributions. For the channel
K*Z~ for the photon energy bin of fg2.3GeV CLAS data (open circles and red squares) are conhpare
with LEPS results (triangles) [19].

be published soon. The remaining beam-tar@et) and target-recoill(y, L;) results
are in the analysis pipeline with FROST. Cross sections tesfiln — K™~ channel
in a wide photon energy and angular range has been obtairtadCMAS with g10
experiment for the first time and more results with polaripbdton beam are coming
out soon.
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