Nucleon-nucleon interaction in the scalar-isoscalar c hannel within the c hiral unitary mo del E. Oset, a;b H. T oki, a M. Mizob e a and T. T ak ahashi a a R ese ar ch Center for Nucle ar Physics (RCNP), Ib ar aki, Osaka 567-0047, Jap an b Dep artamento de F � { sic a T e� oric a and IFIC, Centr o Mixto Universidad de V alencia-CSIC, 46100 Burjassot (V alencia), Sp ain W e study the nucleon-n ucleon interaction in the scalar-isoscalar c hannel using the c hiral unitary mo del. The chiral unitary mo del is based on the non-linear c hiral lagrangian, where the inv erse t-matrix is expanded in terms of the pion momen tum. The nucleon-n ucleon interaction is expressed in terms of correlated tw o pion exc hange interactions. The chiral unitary mo del has b een applied to meson-meson systems. The scalar and the vector channels were describ ed very nicely as discussed in ref. [1]. In particular, the scalar channel could b e describ ed even with the low est order term with a suitable cut-o� of ab out � � 1GeV up to p s � 1 : 2GeV. In this case, the T-matrix is given by the lo w est term, T 2 , as T = T 2 [ T 2 � T 2 GT 2 ] � 1 T 2 = [1 � T 2 G ] � 1 T 2 : (1) The scattering cross sections hav e b een repro duced very well as demonstrated in ref. [2] with the use of all the av or SU(3) channels. This is in contrast with the chiral p erturbation, which could b e used only for small energies. This success of the chiral unitary mo del is extremely encouraging for the description of hadron-hadron interactions from the microscopic theory as QCD. There are de�nitely hadrons of the quark origin. How ev er, hadrons interact very strongly among them, which should b e describ ed with the care of the chiralit y . W e can now rely on the chiral unitary mo del for the hadron-hadron interaction. The c hiral unitary mo del has b een applied to the meson-meson systems and the meson- baryon systems. Hence, w e would like to work out the baryon-bary on interaction no w with the chiral unitary mo del. W e calculate the diagrams shown in Fig.1, where the solid line denotes the baryon and the dashed line the pion. W e iterate the in teraction up to all orders using the chiral unitary mo del. As for the intermediate bary on state, we take the n ucleon and the delta isobar. The details of the form ulation for the T-matrix are describ ed in ref. [3]. Figure 1: The F eynman diagram for the nucleon-n ucleon interaction with correlated tw o pion exchanges describ ed in the c hiral unitary mo del. W e sho w in Fig.2 the nucleon-n ucleon interaction in the scalar-isoscalar c hannel. As ex- p ected,there app ears the intermediate attraction. W e can extract the range and the strength from the in termediate attraction at r � 2 : 5fm. The range is expressed in terms of the mass as m � 450MeV, while the strength is g � 8. These v alues are close to those of the Bonn p oten- tial. [4]. It is amazing to get the short range repulsion in this c hannel as seen in Fig.2. This is completely new. In this sense, the use of the short range repulsion in the scalar-isoscaler channel as due to the P omeron exc hange in the Nijmegen p otential is very interesting. [5] W e need further study b oth from the c hiral unitary mo del and also from the comparison with exp erimental data. Figure 2: Nucleon-nucleon interaction in the scalar-isoscalar channel in MeV as a function of the distance r in fm. It is now very interesting to study the baryon-bary on in teraction in the av or SU(3) chan- nel. W e shall follow the w ork of the Juelich group, but replace the meson-meson interaction by those of the chiral unitary mo del. [6] References [1] J. A. Oller, E. Oset and J. R. P elaez, Ph ys. Rev. Lett. 80 (1998) 3452. [2] E. Oset and A. Ramos, Nucl. Phys. A635 (1998) 99. [3] E. Oset, H. T oki, M. Mizob e and T. T ak ahashi, RCNP preprint (1999) [4] R. Mac hleidt, K. Holinde and Ch. Elster, Phys. Rep. 149 (1987)1. [5] P . M. M. Maessen, T. A. Rijk en and J. J. de Swart, Phys. Rev. C40 (1989) 2226. [6] A. Reub er, K. Holinde, H. -C. Kim and J. Sp eth, Nucl. Ph ys. A608 (1996) 243.