o,

cossmenns
S6LOANNSNNNTD
NNCTHTYTA
TUITTH
NCCARARRANNA

AYGNa

E7-86-359

A.Berinde, L.David, L.Trache

FEEDING OF YRAST STATES IN %% nNb

1986

e ek e 7 P T ST e tn 4 ma TR e



—

© ObbennHeHnbIi HHCTHTYT HAepHbIX HCcienoBaHigi Jly6Ha, 1986.



Introduction

The nucleus ang belangs to the regian of the mass table in which
Z is near 38 and where a fairly strang subshell closure is abserved.
The neutron number approaches N=50, this being a strong shell closure
(ggSr 50 core}.

Previously some levels were populated by the 9240 (p,¥
89 y (3He,3n8) /2/ reactions, Gellagher et al. have measured the
decay of the 3 = 9/2* /37 ground state of BgHD to various levels of
89 8%b in ?Pzr (p,2np),

89 reactions,

y "V aqd

Nb and most recently Diano et al. studied
Y (}He,lny), and 902: (}He,pSnU) 74/

Results

We studied this nucleus through the reaction 7“Ge(19F,hny).

Standsrd in-beam gamma-ray spectroscopy methods have been applied:
measurements of gemma-ray excitation functions (Elgr = 50-70 MeV),
gamma-ray angular distributions (E = 62 MeV),’and gamma-gamma
caincidences (E = 62 MeV) were performed vith a heavy-ion beam
accelerated at the Bucharest FN tandem Van de Graaf.

Fig. 1. Double ratios
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In fFig.l gamma-ray yields as functions of incident energy are
shown for the trangitions in Bng abgerved in the present reaction.
The slopes of the yield curves increase with ecxcitation energy of the
levels invalved. The entry states of residual nuclel, however, are nnrmally
much higher in energy {han the investigaled levels so that the lstter
arc populated mainly by cascade feeding in heavy-ion induced fusion-
cveporalion reactions. Thus more detailed information can be derived
from o plat of the excitation functivns of {the direct feeding cross
sections ('(i, Mo [’) for a sel aof reference lines of the yrnasl
levels, vhich sre shown in tig.2. The intensitics are noimalized

to the graund state {1ancition.




Fig. 2. Excitatian functions of the
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In particular it appears that the measurement of the excitation
function of the direct Feeding crose section to a level gives us
directly the spin of the level. The direct feeding is the population
of the level by continuum gamma-rays from the primarily populated
states. We obtain the direct feeding of a particulaer level as a
difference between the sum of gll gamma-lines depopulating a particu-
lar level and the sum of all discrete gamma~transitions wvhich papulate
that level.

Although side feeding intensity curves are associated with relati-
vely large errors (the nuclear alignment may slightly change with
incident energy; the additional gamme-rays populating these levels,
vhich are not observed in the gamma-gamma coincidence measurement
exist) they provide more reliable acguments far spin discrimination
than plots of total yields which may mainly reflect the cascade
feeding.

The ordering of transitions is based on singles and coincidence
intensities; the J asgignments are based on the side feeding,
angular distribution and branching ratio (fig.3). Transitions from
the 35 and 830 keV levels wvere not observed in the present study
because of high angular momentum (16-20h) induced in our reactian;
these levels were observed by Gallagher et al., and are included to

clarify the level scheme.

Discussion

An explanation of the states observed can be given on the basis
of the shell mcdel.

The levels in giNb4a can be explainzd either as due to the
seniority of three states Wv.z coupled to ZgerD' either as due to the
seniority of five-states ﬂ%l'z coupled to ggerD'

The low-lying (positive and negative parity) levels have been

tentatively identified sa having the seniority of th.ee structures

A( 77.‘)4“ ,/7-31)-1).




1) The syatemat;c of positive parxty states in g; 48°* 89Nb. 21

17’ ) Z_ CJ I(g’ﬂ) (89/3).)]' / J”> ror 87y,

4
7=>= ‘j— ' “39/1)71’ (39/z);rJ' ,'J” > ror M,

2) The systematxca of negative parxty statea in B7V, Bng, 91Nb:

'J-”- Jl(f// )” (39/3),{7 ,(7 ) for B7v,
177 = §— 1t (O P e

3) The recent measurement of the high spin structure of BBZr

Nb:

/5/

suggests that these configurations can be strongly mixed

119 «( J,??/L )-2 and (ﬁng »2). For the high-lying levels
(E+ > 3.8 MeV) the interaction of five quasiparticles in the 135/2,
orbital (three-proton and two-neutron holes) must be considered.

—yia
0
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s Fig. 3. Level scheme for Nb
e
paw obtained in the present

work. All indicated

Levels for which no gamma-

rays are shown are taken
from the results of

/3/
Gallagher et sl.
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On the other hand, the similarity of the strong Q' -ray cascade in
Bng with the ground quasiband cascade in the neighbouring even-even
nuclei gglraa and 22"048 suggests that these states could be regarded
as resulting from a weak coupling of a proton particle or hole to
their core excitations.

We would like to express our sincere thanks to Academician G.N.Fle-
rov and Prof. Yu.Ts.Oganessian for their hospitality, and teo V.V.Kama-

nin for helpful discussions.

coincidencee were observed.
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Bepuune A., Haeup H., Tpaue JI. E7-86-359
3acelleHHe HPACT~COCTOSHHHA B 88 Np

Ha nyuke TAXCIWX HOHOB 19 F B xny -KaHane peaklHH Hccie-
mopanach CTPYKTypa ypaBHeHHH Nb. HaMmepeHHs NPOBOOHNHCH C
novompbk Ge{Li)-cnexrpoMerpoB. HsMmepeHa dyHkuuA BoaBykaeHHA
NPAMOTO 3ACENIeHHA YpOBHel KBa3UPOTALHOHHLIKX TNoOnec B obnacTw
adepruit wowos ot 50 MaB po 70 MaB. HamepeHun yrioBue pachpene—
JIeHHA raMMa—-KBaHTOB C HCMIONIb30BaHHEM TeXHMKH raMMa-ramMMa CoB—
nageHu#. YKa3piBAWTCH CIHHM M YeTHOCTH HOBBIX JHepreTHYeCKHX
ypoBHeR. B paMkax OG6CJOUEYHOH MOAe/lM NpoBeleHa HHTeDHNpeTAlHA
MONY4YeHHbIX DaHHBEX .

PaSoTa BhmosHena B JlaGopaTOpwH siiepHbIX peaknuit OMAU,

CooBweine OGbeNMHEHHOrO MHCTHTYTR AJEpHBIX HccnefopaHuf. HyGxa 1986

Berinde A., David I., Trache L. E7-86-359
Feeding of Yrast States in 89y,

The level structure of 5” Nb has been investigated using
the (¥ F, xny ) reaction and in-beam gamma-ray spectroscopy.
The measurements were performed with the y -y coincidence tech-
nique using Ge(Li)-detectors. The direct feeding excitation
functions of the quasirotational band levels and the angular
distribution of gamma-rays have been measured in the ion
energy range from 50 MeV to 70 MeV. New energy levels, their
spins and parities are inducated.The data are explained on
the basis of the shell model.

The investigation has been performed at the Laboratory
of Nuclear Reactions, JINR.

Communication of the Joint Institute for Nuclear Research. Dubna 1986
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