– 15 –

γ-vibrational states in^{180}Ta^♦

M. Loewe, J. de Boer, J. Choinski^a, T. Czosnyka^a, J. Iwanicki^a, A.I. Levon^b, H. J. Maier, P. J. Napiorkowski^a, P. Olbratowski^c, G. Sletten^d, J. Srebrny^c, and M. Würkner a Heavy Ion Lab., Univ. of Warsaw, Poland c Nuc. Phys. Div., Inst. of Exp. Phys., Univ. of Warsaw, Poland d Niels Bohr Inst. Tandem-Accel.-Lab., Risø, Denmark

1. Motivation

Recent experiments showed that assuming realistic branching ratios, large matrix elements are needed to explain the measured cross sections depopulating the K=9^− isomer in^{180}Ta to its K=1^+ unstable ground-state [1,2]. The energies of the lowest intermediate states connecting the isomer and the ground-state are known to lie between 1.0 and 1.5 MeV [2,3], but spins and precise energies of the intermediate states are unknown. Vibrational states are possible candidates for intermediate states.

2. Experimental set-up

A 5.6 % in^{180}Ta enriched Tantalum oxide target was bombarded with 225 MeV^{58}Ni projectiles accelerated by the Tandem van de Graaff of the Niels Bohr Institute. For comparison a similar, but natural Tantalum oxide target was irradiated, too. For each target coincidences were recorded between 55 PIN diodes and NORDBALL’s Compton-suppressed Ge-detectors.

3. Results

Fig. 1 shows a projectile-gamma coincidence spectrum after subtraction of the natural data from the normalized enriched data. Three lines can be seen clearly. The I=11^− line at 1262 keV is known from [4,5]. Our data is in agreement with a band proposed on the K=11^− state in [5]. In this publication a 1013 keV transition to the I=10^− first rotational state of the K=9^− isomeric band was seen.

We think that this line comes from the decay of the I=8^− first rotational state at 1289 keV belonging to the K=7^− γ-vibrational band with bandhead at 1134 keV. Tentatively additional lines can be seen at 947, 1141 and 1188 keV. Their origin is unknown, but they must have “collective character”. In fig. 2 the lowest states of the proposed γ-vibrational bands in^{180}Ta are shown. The computer code GOSIA [6] was used to calculate the interband B(E2) values. For the B(E2,7^− → 9^−) and B(E2,11^− → 9^−) we get about 8 W.u..

Fig. 1: Projectile-gamma coincidence spectrum

References

[1] D. Belic et al., Phys. Rev. Lett. 83 (1999) 5242 [2] M. Loewe et al., Acta Phys. Pol. B30 (1999) 1319 [3] M. Schumann et al., Phys. Rev. C58 (1998) 1790 [4] G.D. Dracoulis et al., Phys. Rec. C58 (1998) 1444 [5] T.R. Saitoh et al., Nucl. Phys. A660 (1999) 121 [6] T. Czosnyka et al., Bull. Am. Phys. Soc. 28 (1983) 745

Fig. 2: Proposed γ-vibrational bands in^{180}Ta

♦ This work was jointly funded by the following agencies: the Munich and the Niels Bohr Institute Tandem-Accelerator-Laboratories;

Volkswagen-Stiftung; the Government of Bavaria; WTZ grant UKR-036-96; the Polish State Committee for Scientific Research.