The shrinkage in hypernuclei and the Λ–nucleus interaction

J. Mareš^a and R.J. Lombard^b

a Nuclear Physics Institute, CZ-250 68 Rez near Prague, Czech Republic b Groupe de Physique Théorique, Institute de Physique Nucléaire, 91406 Orsay Cedex, France

It has been known for long time that the Λ coupling constants from the relativistic mean field (RMF) models cannot be unambiguously determined from the available data on the Λ single particle levels in hypernuclei [1]. Recent results of the KEK-E419 experiment [2], which revealed distinct reduction of the hypernuclear size caused by the Λ participation, could help to resolve this ambiguity and set bounds on the possible Λ scalar and vector couplings.

In this work, we have studied the influence of the Λ particle on the core nucleus in Λ hypernuclei with the aim to learn more about the Λ–nucleus interaction. Our study is based on the Bertlmann-Martin inequalities [3], which link the r.m.s. radius and the kinetic energy of the 1s orbit to the lowest dipole transition energy. We have extended our previous application [4] of the BM relations to the RMF hamiltonian where the non locality was expressed via the spatial dependent effective mass of the Λ hyperon.

The BM relations appeared to be a useful tool to obtain valuable information on the Λ properties inside the nucleus. Together with the knowledge of the hypernuclear size from the E2 transition measurements, the BM inequalities can make possible to discriminate among various models of the Λ-nucleus interaction and their parametrizations.

References [1] J. Mareš, J. Žofka, Z. Phys. A 333 (1989) 209; M. Rufa et al, Phys. Rev. C 42 (1990) 2469;

C.M. Keil, F. Hofmann, and H. Lenske, Phys. Rev. C 61 (2000) 064309. [2] K. Tanida et al, Phys. Rev. Lett. 86 (2001) 1982.

[3] R.A. Bertlmann and A. Martin, Nucl. Phys. B168 (1980) 111, B182 (1981) 35. [4] R. J. Lombard, S. Marcos, J. Mareš, Phys. Rev. C 50 (1994) 2900.