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INTERACTION OF STRANGE PARTICLESWITH NUCLEONS�P. Kulessaa;b, Z. Rudya, W. Cassing, M. HartmannbL. Jarzyka, B. Kamysa, H.R. Kohb, H. Ohmb, K. PyszdH. Ströherb and A. StrzaªkowskiaaM. Smoluhowski Institute of Physis, Jagellonian University30-059 Craow, PolandbInstitut für Kernphysik, Forshungszentrum Jülih52-425 Jülih, GermanyInstitut für Theoretishe Physik, Universität Giessen35-392 Giessen, GermanydH. Niewodniza«ski Institute of Nulear Physis31-342 Craow, Poland(Reeived July 7, 2000)The interation of the strange partiles (�, K+) with nuleons is inves-tigated. A omparison of alulated (within CBUU model) and measuredK+ spetra in proton�nuleus reations is made and shows good agreement.Experimentally determined prodution ross setions of heavy � hypernu-lei in ollisions of protons with Bi and U targets, obtained at COSY-Jülih,are ompared with alulated values and agreement is obtained if resat-tering of the � partiles on nuleons is taken into aount. The lifetimesof heavy � hypernulei produed on Bi and U targets were measured. Thevalue obtained for Bi (161�7�14)ps (the most preise value in literature)and the new value of the lifetime obtained for U (152�10�25)ps are on-sistent with possibility of the violation of �I = 1=2 rule for nonmesoni �deay.PACS numbers: 25.80.�e, 05.60.�k, 24.10.Cn1. IntrodutionThe interation of the � partiles with nuleons an be studied e�ientlyonly via �N interation in hypernulei beause there are no � beams and� targets available. In the present ontribution we would like to show thatit is possible to extrat an information on strong and weak �N interation� Presented at the Meson 2000, Sixth International Workshop on Prodution, Proper-ties and Interation of Mesons, Craow, Poland, May 19�23, 2000.(2243)



2244 P. Kulessa et al.by studying prodution and deay of heavy hypernulei. The strong �Ninteration manifests itself in hypernuleus prodution due to the fat thatresattering of � partiles on nuleons signi�antly inreases the stikingprobability of the � partiles. The weak interation is responsible for deayof the � partile in the so alled nonmesoni deay: �+N ! N +N . Suha proess dominates the deay of heavy hypernulei beause the mesonideay � whih prevails for free � partiles � is then strongly prohibited bythe Pauli exlusion priniple.2. The K+ spetra in p+ A reationsTo investigate the validity of the Coupled Channel Boltzmann�Uehling�Uhlenbek model (CBUU), K+ spetra were alulated and ompared withexperimental data. This is also a test for � prodution, sine K+ mesons areprodued simultaneously with the � partiles in the assoiated strangenessprodution proess (p+N ! K+ +�+N or �+N ! K+ +�). The datasets for p+Pb [1℄, at 2.1 GeV were ompared with alulated values and verygood agreement was ahieved (see Fig.1 � the alulations represented bya ontinuous line). Other data sets were also desribed aurately [2, 3℄.
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Fig. 1. The alulated K+ spetra (lines) for p+208Pb ollisions at 2.1 GeV inomparison to the data [1℄. The dotted, solid and dashed line are alulated forK+N elasti ross setion values of 0 mb, 10 mb and 20 mb, respetively.



Interation of Strange Partiles with Nuleons 2245An important aspet of the propagation of partiles in nulear matter isresattering. The K+ mesons are very good for resattering studies beausethey are not absorbed in nulei. In �gure 1 CBUU alulations for di�erentvalues of K+N elasti ross setion are presented. The best agreement withmeasured data is ahieved for ross setion value about 10 mb what agreeswell with the data for K+N elasti sattering [4℄.3. Resattering of � partile on nuleonsThe e�et of the �N elasti ross setion on the prodution ross setionof hot hypernulei is presented in Fig. 2 for p+238U reation as a funtionof proton energy [5℄.
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Fig. 2. Energy dependene of the prodution ross setion of heavy hypernulei inthe p+238U reation with and without taking into aount �N resatteringWithout taking into aount �N resattering the expeted produtionross setion is almost 30 times smaller for energies above 1.5 GeV than inase with resattering inluded. Measured prodution ross setion agreewell with theoretial value if resattering is taken into aount, see Table I.TABLE IComparison between alulated and measured prodution ross setions of hyper-nulei produed by protons on U and Bi targets [5�7℄.theory experimentU(1.5 GeV) 110 �b 150+150�80 �bBi(1.9 GeV) 330 �b 350� 140 �b



2246 P. Kulessa et al.4. The � lifetime in nulei and �I = 1=2 ruleThe lifetime of hypernulei is determinated by the lifetime of the � parti-le in the nulei. The mesoni deay of �-partile � whih dominates for free�� is strongly bloked in hypernulei due to Pauli priniple. Therefore thenonmesoni deay �+N ! N +N plays an important role for hypernulei.Suh a deay of the � partile in heavy hypernulei an by indued by itsinteration with protons or with neutrons. The measurement of the mass de-pendene of the hypernuleus lifetime gives the possibility to determine theratio of the � deay indued by neutrons Rn and by protons Rp [8℄. A ratioRn/Rp larger than 2 implies a violation of the �I = 1=2 rule for nonmesonideay. The new experimental data for the lifetime of heavy hypernulei of([161�7(stat:)�14(syst:)℄ps for Bi [7℄ and [152�10(stat:)�25(syst:)℄ps forU target [9℄) are presented together with theoretial alulations in Fig. 3.They show that �I = 1=2 rule may be violated on the on�dene level of0.85 for nonmesoni deay, more restritive than that found in Ref. [8℄.
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Fig. 3. Theoretial alulations of the lifetime of heavy hypernulei as a funtionof the mass together with experimental data for di�erent values Rn/Rp [8℄.The work was supported by the DLR International Bureau of the BMBF,Bonn (Grant POL99/007) and the Polish State Committee for Sienti�Researh (Grant No. 2P03B 16117).
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