Electroproduction of strangeness on 3*H bound
stateson Helium
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Abstract. TheA(e,€K™')X reaction has been investigated at Jefferson Laboratory. Data were taken
for Q? ~ 0.35Ge\? at a beam ener%y of 345 GeV for'H 3He and*He targets. Evidence fdk-
hypernuclear bound states is seen¥8He targets. This is the first time that the electroproduction
of these hypernuclei has been observed.
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The high intensity CW electron beams at Thomas Jefferson National Accelerator Facility
provide the ability to study the electroproduction of strangeness, a complementary
approach to experiments with pion and kaon beams [1]. Jefferson Lab experiment
E91016 measured th&e, € K™)X for Helium targets. Angular distributions of kaons
were measured at forward angles with respect to the virtual phgtoBata for'H and

2H targets have been are presented elsewhere [2].

The scattered electrong/, were detected in the High Momentum Spectrometer
(HMS) in coincidence with the electroproduckd, detected in the Short Orbit Spec-
trometer (SOS) in Hall C of Jefferson Lab, see [3]. During the experiment the spec-
trometer angle for detecting tlé was kept fixed; thé< ™ arm was varied. Three angle
settings between the virtual photgh and the ejected kaon were studi@@% ~ 1.7°
~ 6° and~ 12°. Special high density cryogenic targets were used, the background, con-
sisting of random coincidences as well as contributions from the aluminum walls of the
targets cells were subtracted to obtain charge normalized yields.
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FIGURE 1. Differential cross section in the center of mass for electroproductidbés a function of

the angle between the virtual photon and the emitted kaon in the laboratory. The curves show theoretical
calculations for the excited state (dashed) and ground state (dashed-dotted), resp. which have been
renormalized to fit the data [4, 5].

For 'H(e,K™)Y the two spectrometer coincidence acceptance as well as radiative
processes are computed by Monte Carlo simulations [2, 3]. A parametrizationydiNhe
cross section has been derived by fitting the kinematic dependences'sf(te K*)Y
cross section over the acceptance; the same parametrization has been used for our data on
34He. Using the impulse approximation, we obtain momentum and in-medium energy
of the struck nucleon in the nucleus from full spectral functions [6] for the Helium
targets. Excess yields close to tha threshold are attributed to final state interaction

295

Downloaded 07 Feb 2006 to 129.57.9.140. Redistribution subject to AIP license or copyright, see http://proceedings.aip.org/proceedings/cpcr.jsp



(FSI) [2]. For®*He we model the FSI by an effective range approximation [7]. The
analysis of the quasifree electroproduction of kaons on Helium is described in detail
in [8]. In the regions of the quasifrei-thresholds forA = 3 and 4, we find narrow
enhancements that we attribute}pl and4H bound states. For both Helium targets,
these structures are evident at all angles and are centered, within the resolution of the
experiment, at the correct binding energy [9]. Fig. 1 shows the angular distribution for
the reactiorfHe(e, K )2 H. Furthermore, Fig. 1 shows theoretical calculations for the
ground as well as the excited state*sfe(e, e’K+)j‘\H taken from [4, 5]. The resolution
of the experiment does not allow for a separation of the ground and first excited states
of j‘\H, although data taken at forward angles should strongly favor the excited state,
as supported by the theoretical curves. The analysis yields a cross section f\chl the
state of less than 5ribr and 25 njgsr for thetH state, both at the smallest angle. These
measurements of the angular distributions¥@rie(e, K )3“H are very important for
precise studies on the hypernuclear wave functions [4].

For the first time the electroproduction of the bound hyperm%léiand j‘\H has
been achieved. Fot*He targets spectral functions are used to describe the struck
nucleon in the nucleus. A model derived from dt(e, €K™)Y data is used in impulse
approximation to describe the quasifree production on Helium.
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