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Reports of narrow states in C-hypernucleus production have appeared from time to time. The 
present experiment is a repeat of the first and seemingly most definitive such experiment, that on 
a target of 'Be, but with much better statistics. No narrow states were observed. 

A vigorous spectroscopy involving A hyperons in nuclei has been with us for 30 years. 
But it was completely unexpected, when it was reported some 15 years ago7 that narrow 
C-hyperon nuclear excitations exist in 'Be[l]. Such narrow excitations were thought to be 
impossible because of the strong conversion C - A occurring in nuclear matter. 

Various reports of structures were reported, in 12C, l60, and 6Li[2]. Based on these 
reports, various conclusions concerning the C spin orbit splitting were advanced. Several 
points should be made here: 1) the data were statistically poor-in every case; 2) the data 
were mutually inconsistent; c) and all states-save one case-were in the continuum. 

Because of the above considerations, we decided to repeat, with an order- of-magnitude 
better statistics, the most dramatic of the reported structure, that of 'Be. 

We have taken advantage of the very low E+ production near 600 MeV/c by running there, 
where a sizable beam intensity exists. At lower incident momenta, the available intensity is 
not adequate. At 600 MeV/c, the (K-, A-)  reaction picks out neutrons and makes Eo's; the 
(K-,a+) reaction picks out protons and produces C-s, and at about the same rate. These 
facts simplify our interpretation, since we need not consider C+ production. 

We use Moby-Dick and we calibrate the spectrometer with the (K-a+) reaction on pro- 
tons in a polyethlene sample. The cross section scale is based on the amplitudes of Gopal et 
a1.[3] who analyzed (K,a) reactions in all isospin channels from 400 MeV/c to &er 1 GeV/c. 
The resolution is shown in Fig. 1 for a solid sample of CH2. A significant improvement over 
the previous experiments is the suppression of hyperon decay backgrounds involving electrons 
and muons by Cerenkov vetos, by time-of-flight, and by a muon-range veto detector. 

The answer to the question posed by this talk is directly answered by Fig. 2. The 
histogram is our data from (K-, A - )  on 9Be. The points are taken from the CERN experiment 
of Bertini et d.[l], and normalized to our results. Our statistics are shown on the left scale, 
those of CERN on the right. With an order-of-magnitude more data, we do not reproduce the 
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Figure 1: The calibration for the Moby-Dick resolution and efficiency. 

CERN structure. We conclude that the putative structure is just an unfortunate combination 
of st at is t ical fluctuations and imaginative thinking . L 
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Figure 2: A comparison of the data of the present experiment (the histogram+ith the data 
of ref.[l] 

If you grant us our conclusion, the next question is "What can we learn from these data?". 
Can we learn something of the E-nucleus interactions? The answer is Uprobably yes", but 
we cannot at this point be entirely sure. 

Some things are clear, however. Fig. 3 shows Eo and C- production on common exci- 
tation scales, where the energy zero denotes zero binding of the C in either case. Note the 
big difference, implying a huge isospin dependence in these reactions. Remembering that Co 
production involves only neutrons and C- involves only protons, and considering that 'Be 
has a neutron halo, it seems evident to ascribe this difference to the "loose" neutron (the 
binding energy is only 1.8 MeV) of 9Be. 

We have done some fitting to the quasi-free formalism of Dalitz and Ga1[4], developed for 
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Figure 3: The comparison of the (K-, ?F-) and (K-, ?F+) reactions on 'Be. The histograms 
are the data; the dashed curve is calculated from the model of Dalite and Gal.[4] 

E's. Only two parameters enter, the Fermi distribution parameter, kF, andfhe difference 
between the nucleon and hyperon well depths. 

Dalitz and Gal have applied this to p-shell A hypernuclei, and deduced the very reasonable 
number of 28 MeV for the A well depth. We can try to apply this simple model to E's, 
understanding that it will have to account for the isospin degrees of freedom lacking in the 
A case. We will furthermore have to deal with the much larger nuclear excitation inherent 
in C production, 80 MeV beyond that for the A. Figure 3 shows the application of that 
formulation using the values of k~=270 MeV/c and U y  =x28 MeV suggested by Dalitz and 
Gal. It can be seen that the fit, involving only a single normalization parameter, in the 
case of C- production, is excellent. Over an excitation energy of 40 MeV, the fit starts to 
fail, undoubtedly because of the presence of multi-step background processes. The model 
obviously does not work for the (K-,n") channel (the solid line histogram). The intuitive 
explanation is that we are seeing the effect of the loosely bound neutron in 'Be. 

One simple suggestion for describing the data is to enhance the quasi-free model by 
including two components: one for the isosymmetric 'Be core and the other for the loosely 
bound neutron in 'Be, and displaying a much smaller Fermi broadening. 

A quantitative interpretation awaits the application of a more sophisticat.d model. We 
are now in the process of establishing reliable cross sections and fixing the effective number 
of nucleons participating in the (K-K) and (K-, ?F+) reactions. 

References 

[I] R. Bertini et d., Phys. Lett. B90 (1980) 375 

[2] C. B. Dover, D. J. Millener, and A. Gal, Physics Reports 185 1989 

[3] G. P. Gopal et crl. Nucl. Phys Bl19 (1977) 362 

[4] R. H. Dalitz and A. Gal, Phys. Lett. B64 (1976) 154 





Portions of this document may be illegible 
in electmnic image products. Images are 
produced from the best available original 
docmntnt. 


