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The A(e,e’ K1)V X reaction has been investigated in Hall C at Jefferson Labora-
tory for 6 different targets. Data were taken for Q2 ~ 0.35 and 0.5 GeV? at a
beam energy of 3.245 GeV for 'H,?H,3He,*He, C' and Al targets. The missing
mass spectra are fitted with Monte Carlo simulations taking into account the pro-
duction of A and X0 hyperon production off the proton, and ¥~ off the neutron.
Models for quasifree production are compared to the data, excess yields close to
threshold are attributed to FSI. Evidence for A-hypernuclear bound states is seen
for 3-4He targets.
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1 Introduction

The advent of high intensity CW electron beams at the Thomas Jefferson
National Accelerator Facility provides the feasibility to study with high pre-
cision the electroproduction of strangeness as a complementary Ansatz to
experiments with pion and kaon beams . Jefferson Lab experiment E91016
measured the A(e,e’ KT)Y X for 'H?2H?2He,*He, C and Al targets. An-
gular distributions of K were measured at forward angles with respect to
the virtual photon, v*. Data for 'H and 2H targets have been presented
previously?3#, so that the data on Helium targets will be the focus of the
present paper; the results are still preliminary.

2 Experiment

The experiment was performed in summer 1996 and fall 1999. The scattered
electrons, €', were detected in the High Momentum Spectrometer (HMS) in
coincidence with the electroproduced K+, detected in the Short Orbit Spec-
trometer (SOS) in Hall C of Jefferson Lab. For a description of the experimen-
tal method see 2. During the experiment the spectrometer angle for detecting
the e’ was kept fixed; the K™ arm was varied. For A = 1,2, 3, 4 three different
angle settings between the v* and the ejected K+ were studied, ny‘ibK =0°,
~ 6%, and ~ 12°. Since special high density cryogenic targets were used,
the background, consisting of random coincidences as well as contributions
from the aluminum walls of the targets cells were subtracted to obtain charge
normalized yields.

3 Results and Discussion

The missing mass distribution for *H(e,e’ K*)Y shows two clearly resolved
peaks corresponding to the A and X° hyperons®*. The two spectrometer co-
incidence acceptance as well as radiative processes are computed by Monte
Carlo simulations. A parametrization of the v*N cross section has been de-
rived by fitting the kinematic dependences of the ! H(e,e' KT)Y cross section
over the acceptance %; the same parametrization has been used for 4 > 2.
For A > 2 we do not resolve separated ¥° ¥~ hyperon peaks, which are
produced off the proton and the neutron, respectively. Moreover, for nuclear
targets, the Fermi momentum and energy of the target nucleons have to be
taken into account. Using the impulse approximation, we obtain momentum
and in-medium energy of the struck nucleon in the nucleus from full spectral
functions for the various targets, as provided by Benhar ®. Excess yields close
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Figure 1. Missing mass distributions for :4He(e,e/ K1) at ny‘i”K = 0°,6°,12°. The solid
line represents a Monte Carlo simulation of the gf contributions for A, ¥9, ¥~ production
off a nucleon in **He. FSI corrections have been applied and the coherent production
of 3*He(e,e’ Kt)%*H has been added as well. The dot-dashed vertical lines depict the
threshold for quasifree A, X0 and ¥~ production for A =3 and 4.

to the respective An and YN thresholds are attributed to FSI; for A = 2
a more extensive study has been described in *. For A = 3,4 we employ a
simple effective range model of the FSI as described in 6. For A = 3 and 4 the
agreement comparison between simulation and data is shown in Fig. 1. The
separation of the two peaks for quasifree (qf) A and ¥ production becomes
less and less pronounced with increasing A. The foundation of the analysis
for 3*He is described in 7. In the regions of the qf A-thresholds for A = 3 and
4, Fig. 1 exhibits relatively narrow enhancements at that we attribute to the
3 H and } H bound states. For both targets the structure is independent of
the angle and is centered, within the resolution of the experiment, right at the
correct binding energy. While barely discernible for 2He at 9’;1"7 x = 0%, the

structure becomes more evident for 844, = 6°,12°. It is clearly visible for
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all three measured angles for “He. The resolution of the experiment does not
allow for a separation of the ground and first excited states of 4 H, although
the reaction mechanism favours the excited state. The preliminary analysis
yields a cross section for the 3 H state of a few nb/sr and roughly 20 nb/sr for
the 4 H state. Further quantitative statements are expected after completing
the analysis of the data.

4 Summary

The measurements on ' H (e, e’ K1)Y established the basic high precision data,
to extend the experiments on associated hyperon production to nuclear tar-
gets. For A > 2 targets a full spectral function is used to describe the struck
nucleon in the nucleus. In each case the kinematic model derived from hydro-
gen is used in impulse approximation to describe the qf production of hyperons
off nuclear targets. Moreover, for A = 3,4, we observe clear evidence for the
3H, 4 H bound states produced in electroproduction. After completing the
analysis, we expect to obtain quantitative measurements of the electropro-
duction cross section for all of the targets studied: ' H, 2H, ®He, *He, C, and
Al.
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