– 18 –

A Study of the^{90}Zr(p,t)^{88}Zr Reaction

P. Guazzoni^a, L. Zetta^a, A. Vitturi^b, A. Gollwitzer, G. Graw, R. Hertenberger, B. D. Valnion, F. Nuoffer^c, G. Staudt^c, M. Jaskola^d, and J. N. Gu^e

a Dipartimento di Fisica dell’Università and I.N.F.N, I-20133 Milano, Italy b Dipartimento di Fisica dell’Università and I.N.F.N, I-35100 Padova, Italy c Physikalisches Institut der Universität, D-72076 Tübingen, Germany d Soltan Institute for Nuclear Studies, Swierk, Poland e Institute of Modern Physics, Academia Sinica, Lanzhou, P.R.China.

The^{90}Zr(p,t)^{88}Zr experiment has been carried out using the 26 MeV proton beam from the Garching HVEC MP Tandem, the long focal plane detector for light ions and the Q3D magnetic spectrograph. The experimental reaction data have been previously reported [1].

The experimental angular distributions have been analyzed using a double-folding procedure to calculate the real part of the triton-nucleus potential in the framework of the model of Kobos et al. [2].

The potential is described by U_F (⃗r) = λ ∫ d⃗r_1 ∫ d⃗r_2ρ_T (⃗r_1)ρ_t(⃗r_2)t(E, ρ_T , ρ_t, ⃗s) where ⃗s = ⃗r + ⃗r_2 - ⃗r_1, ⃗r is the separation of the centers of mass of the target nucleus and the triton, ρ_T (⃗r_1) and ρ_t(⃗r_2) are the respective nucleon densities, and λ is an overall normalization factor. The effective nucleon-nucleon interaction t calculated in nuclear matter from the Bonn potential and parameterised in terms of a local density- and energy-dependent two-body interaction [3] is used. The target nucleus density distribution ρ_T was the experimental one [4] obtained from electron scattering and unfolded from the finite-charge distribution of the proton. A Gaussian form [5] for the density distribution of the triton, and a volume Woods-Saxon potential for the imaginary part have been used.

The DWBA calculations have been made in the finiterange approximation with a cluster form-factor, using the computer code DWUCK5 [6]. The angular distribution of the ground-state transition was fitted with the code TROMF [7], which allows a simultaneous fit to both the elastic-scattering data in the entrance and exit channels and the reaction data [8].

For the proton channel the experimental data from Van Der Bijl et al. [9] at E_p = 25.05 MeV have been used, and for the triton channel the experimental data from Hardekopf et al. [10] for 15 MeV triton elastic scattering from 90Zr have been used.

As shown in fig. 1 the fit to the experimental data is rather good.

Fig. 1: The results of the fitting procedure with respect to the elastic scattering data, for the entrance and exit channels, are shown together with the angular distributions for some^{88}Zr levels, compared with the calculations performed using Double-Folded triton potential.

References

[1] U. Atzrott et al., Jahresbericht 1994, p. 18 [2] A. M. Kobos et al., Nucl. Phys. A425 (1984) 205 [3] G. Bartnitzky et al., Phys. Lett. B386 (1996) 7 [4] H. de Vries et al., Nucl. Data Tables 36 (1987) 495 [5] G. R. Satchler and W. G. Lowe, Phys. Rep. 55 (1979) 183 [6] P. D. Kunz, computer code DWUCK5, University of Colorado, unpublished [7] M. Walz, computer code TROMF, University of Tübingen,

unpublished [8] M. Walz et al., J. Phys. G14 (1988) L91 [9] L. T. van der Bijl et al., Nucl. Phys. A393 (1983) 173 [10] R. A. Hardekopf et al., Phys. Rev. Lett. 35 (1975) 1623