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A hypernucl eus is a nmany body system conpri sed of conventi onal
(nonstrange) nucl eons and one or nore strange baryons or hyperons.
The presence of the strangeness degree of freedom (flavor) in a
hyper nucl eus adds a new di nension to our evolving picture of
nucl ear physics. At the hadron level, such systens provide a new
many body spectroscopy, where dynam cal symmetries may appear
whi ch are forbidden in ordinary nuclei by the Pauli Principle.
Thus a hypernucl eus provides a |aboratory in which to explore new
di nensi ons of the hadronic nmany-body probl em

On the elenentary interaction |evel, several novel features of the
hyperon in nucleon interaction play a significant role in

hyper nucl ear physics. Because of isospin the _ and the nucl eon
cannot exchange one pion so there is no dom nant OPE tensor force
as exists in the nucl eon-nucleon interaction. (The K and K*
exchange tend to cancel nore conpletely than do the _ and p
exchange in the NN force). This may contribute to the anomal ously

smal | bindi ng observed in _ + 4he system The absence of a direct
OPE force ensures that shorter range properties of the baryon-
baryon interaction are inportant in hypernuclei, and the two pion
exchange, which is overshadowed by the OPE in the NN force, is the
maj or | ongrange conponent of the interaction. Because the _ - _
mass difference is only sone 80 MeV, the _ and _ couple nore
strongly than do the nucleon and _ in the nonstrange sector. This
strong coupling leads to a nonnegligi bl e second order tensor force
in the _-nucleon channel, and to sizable three-body forces. The

strong coupling, conbined with a sizable -~ to T mass difference

and the charge dependence in the “-nucleon OPE force, inply a
nmeasur abl e charge symetry breaking in the hyperon-nucl eon
interaction. A large charge asymetry is in fact observed in the
A=4 mass isodoublet. Thus, novel aspects of the hyperon-nucl eon

i nteraction produce observable effects in _ hypernuclei. The _ as
a di stingui shabl e baryon, resides in the 1S shell for the

hyper nucl ear ground state. Broad structure in the spectra of the
I ight systens has been observed, but the significant physics lies
in the fine structure of those spectra which requires a high-
intensity, high-resolution facility to exploit.

El ectromagneti c production of hypernuclear levels will strongly

popul ate unnatural parity states starting forma j=0% nucl ear
target. This contrasts to the hadronic production nmechani sns
where the spin flip anplitude is small. In addition, since the
nonentumtransfer is |large, one expects to selectively excite
states with high angul ar nmonentumtransfer. Therefore CEBAF can



not only provide high resolution data, but it also provides

conpl ementary data to hadroni ¢ production.

Experinent 89-009 is a proposal that enphasizes the fact that the
features of CEBAF, including beamquality, as well as the
properties of the el ectromagnetic interaction, can provi de unique
i nformati on about strange nucl ear systens, and that this

i nformati on may address fundanental issues which should shed |ight
on our current understandi ng of hadronic may body systens. It
denonstrates that energy resol utions, an order of magnitude better
than previously attainable in hypernuclear reactions, are possible
at CEBAF. The ultimate goal of the programis to obtain

hyper ncul ear spectra with resolution on the order of 200-300 keV,
and al though the first phase of the experinental programwill
provi de about 1 MeV resol ution, the inplenentation of a short
orbit high resolution hadron spectronmeter at a | ater date woul d
provi de resolution of a few hundred keV. However, a resol ution of
1 MV is a factor of 2 better than present limts with hadronic
reactions, and can provi de new i nformati on on hypernucl ear
systens, particularly in the |ight nass region.
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