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Rotational and Vibrational bandsin 1°®pPd
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The %8 Pd nucleus has been studied with tAtMo(*! B, p2ny) reaction at 43 MeV incident energy.— v —t,

~—~— charged particle coincidences and directional correlation ratios were measured usisp#iotrometer
formed by four Compton suppressed HPGe detectors aadcharged-particle ancillary detector system. The
struture of the bands was interpreted within the framework of the cranked shell model and total Routhian
calculations.

The nuclei around = 44 and N = 60 are susceptible  y—y andy—y—charged particle matrices. The—ray transi-
to dramatic changes in shape with the addition or subtrac-tions belonging td°®Pd were identified by setting gates on
tion of a small number of nucleons [1]. In the region of Pd charged particle foldp (see Fig. 1). The data were analysed
the rotational alignment of proton{,,) and neutron/;; /2) using the VPAK [9] and RADWARE [10] spectrum analysis
intruder orbitals can give rise to a significant increase in codes.
aligned angular momentum, resulting in a variety of col-
lective behaviors. Previous experiments'6f—1°°Pd show
that the majority of states populated by (k) reaction are
members of decoupled collective bands built on quasineu-
tron states [2-4]. 100 -

On the other hand, the nuclei in the region of Pd and Ru
are characterized by vibrational structures and modest de-
formation at low energies because they are nea#Zthe50
shell closure. It can be commonly mentioned that the struc-
ture of their lowest-lying states is dominated by vibrational
degrees of freedom as reflected in the typical vibratioral
2T and4™ triplet of states at about twice the energy of the
first 2T state [5]. This statement is corroborated by empiri-
cal analysis E-GOS, proposed by P. Regan [6]. . 3 (b) 1p

In this work, we present the results of an investigation
of 1%8pPd with the 1°Mo(!!B,p2n~y) reaction at 43 MeV
beam energy. The beam was provided by the Pelletron Tan-
dem Accelerator of the University ofa®™Paulo. The tar- r
get used was sufficiently thick in order to stop the recoils. 21
Gamma rays and charged particles have been detected us-
ing the SACI-PERERE array. SACI [7$(stema Ancilar de
Cintiladoreg is a 4r charged particle telescope system con-
sisting of 11 plastic phoswich scintillators, disposed in the -
geometry of a dodecahedron, which enabled the selection of : 2(1)0 1 4(1)0 o5 500 T =
the evaporated charged patrticle fold in coincidence with the Energy (keV)
observedy—rays. PERERE [8]Requeno Especdmetro de

o . I Figure 1. Gamma-ray spectra (a) Total projection and (b) gated
Radia@o Eletromagetica com Reje@o de Espalhamenjo i particle fold1p. In (a) most lines are from®"1%Ag and in

is the y-ray spectrometer consisting of 4 HPGe detectors ;) from 1%pd. The transitions marked with asterisks belong to
with BGO Compton-shields. A partial selection of specific 107pq,

channels can be made by detecting and identifying some or

all of the evaporating particles in coincidence withrays. Previous to the present work, only three bands were
Events were collected when at least 2 Ge detectors fired inknown [11, 12]. Two new rotational structures at relatively

coincidence. A total of 8810 Compton-suppressed events high excitation energy were identified (labelled 3b and 4 in
was collected. The data have been sorted into symmetrizedrig. 2).
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Figure 2. Gamma-ray spectra from the dated matrix. In band
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transitions are indicated by arrows. Sum of gates on (a) 627, 766
and 833 keV transitions belonging to band 3b and (b) 440, 638 and

1623 keV transitions belonging to band 41fiPd.The transitions
marked with asterisks belong 18”Pd and the transition marked
with “c” is an unidentified contaminant.
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ing interaction, show that the(h, /» ® g7,2) configuration
has a low excitation energy (for two quasineutrons) with an
aligned angular momentuiy ~ 8A and signature splitting
Ae’ ~ 100 keV. This is in agreement with the experimental
Routhians (see Fig. 4) for bands 3a and 3b.
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One of these new bands (3b) corresponds to the unfa-Figure 4. Experimental quasipartidle) Aligned angular momen-

vored signature of(h1,/2 ® g7/2) configuration. The fa-

vored signature band (3a) was identified in previous work

[11]. TRS calculations (Fig. 3(a)) predict a nearly axial
symetry with3, ~ 0.19 and~ ~ 4° as deformation param-
eters.
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Figure 3. Total Routhian Surface calculations (&);;,» ®
(97/2,ds/2) and (b) exciteduh11/2)2 configurations abw = 0.25
MeV in 1°8pPd. The thick dot indicates the position of the equilib-
rium deformation.

The quasiparticle Routhians, calculated with the CSM,

tum i, and(b) Routhians as a function of the rotational frequency
hw for positive and negative parity bands'fi Pd.

TRS (Fig. 3(b)) and CSM calculation show that another
configuration with positive parity and lower excitation en-
ergy is the excitedvhy, »)* with o = 1 as a favored sig-
nature and an aligned angular momentiym= 7h. In this
configuration the first neutron crossing (at ~ 0.3 MeV)
is blocked. Experimentally, band 4 presents similar char-
acteristics with the assumption of & I= (5T) state as a
band head. For this reason we assign to band 4 the excitec
(vhi1/2)? configuration.

A low spin v—vibrational band, with some states previ-
ously observed by L. Svensson [5], was identified and ex-
tended up toT = 10+,
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