Retardation effects from quark confinement on hadron dynamics

Renat Kh. Gainutdinov and Aigul A. Mutygullina Kazan State University, Department of Physics Kremlevskaya 18, Kazan 420008, Russia e-mail:Aigul.Mutygullina@ksu.ru

Study of the effects of quarks and gluons confined within hadrons on nucleon dynamics is of fundamental importance in understanding the strong interaction. The quark-gluon retardation effects are important for describing the short-range (SR) part of the NN interactions. They can also be very important for describing the dynamics of dense nucleon matter especially at large densities [1]. We investigate the effects of quark-gluon retardation on low-energy nucleon dynamics within the generalized quantum dynamics (GQD) developed in [2]. The GQD allows one to describe the evolution of systems of hadrons whose interaction is nonlocal in time due to quark-gluon retardation effects [2,3]. We consider the dynamics of the system of nucleons whose interaction is described by an interaction operator constructed with in relativistic quark model. It is shown that quark-gluon retardation effects give rise to an anomalous off-shell behavior of the two-nucleon amplitudes. The elements of the two-nucleon T matrix as functions of momenta have the large-momentum behavior which within Hamiltonian dynamics leads to the ultraviolet divergences. Since the off-shell properties of two-particle amplitudes are crucial for the three- and many-body results, the anomalous off-shell behavior of the two-nucleon amplitudes can have substantial effects on the dynamics of few-nucleon systems, and on the properties of nuclear matter.

[1] S. Pal, M. Hanauske, I. Zakout, H. Stöcker, and W. Greiner, Phys. Rev.

C 60, 015802 (1999).

[2] R.Kh. Gainutdinov, J. Phys. A: Math. Gen. 32, 5657 (1999).

[3] R. Kh. Gainutdinov and A.A.Mutygullina, Yad. Fiz. 60, 938 (1997) [Physics of Atomic Nuclei, 60, 841 (1997)]; Yad. Fiz. 62, 2061 (1999) [Physics of Atomic Nuclei, 62, 1905 (1999)].