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Rotational bands and shape changes if®Rh
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The %Rh nucleus has been studied by in-beanspectroscopy with the heavy-ion fusion-evaporation
reaction'®Mo(*!B, a2ny) at 39 MeV. Gamma-gammiaeoincidences and directional correlation ratios were
measured. Four rotational bands have been identified with similar characteristics to those iAoty
odd-proton nuclei. The positive-parity yrast band based onsthg, configuration and the negative-parity
P42 band, showing large signature splittings, exhibit band crossings at the frequencies of 0.38 MeV and 0.48
MeV, respectively. Experimental Routhians and alignments as weBl(&1)/B(E2) ratios were extracted.

The structure of the bands was interpreted within the framework of the cranked shell model and total Routhian
surface calculationgS0556-281®7)01706-9

PACS numbsgps): 21.10.Re, 23.20.Lv, 25.70.Gh, 27.64.

I. INTRODUCTION combinations. Previous to the present work, the only infor-
mation on the structure of this nucleus was based on the
In the A~ 100 mass region, the proton Fermi level spansB-decay measuremnts itP°Ru [12], particle transfer reac-
the upper half of thergg, intruder subshell aZ increases tions [13], and an unpublished work with th&zr(*°C,
from 40 to 50. Over this range, thedeformation tendencies P2nvy) reaction[14], in which several positive-parity levels
of this relatively highj shell vary smoothly from triaxial With spin up to 17/2 were suggested, but ng-ray transi-
collective to prolate noncollective formfd], while the g,  tions were reported. The spin of the ground state is known to
deformation decreases from about 0.3 to nearly 0. On th8€ 7/2" with the configuration ofrgy/,, while the configu-
other hand, the neutron Fermi leveM460) lies below or ~ation of the 1/2” isomeric state is of arp,, parentag¢12].
near the bottom of theh,;,, high shell with a driving force In this work, we present the results of an investigation of

10 H 10 11 :
towardsy=0°. The normal-parity quasiparticle states in this 1022h [\;,v]lthFou?wrgt(ati% ’r?azlnb?norlg?/\(/;g?eni dfn %:&’}"ﬁggﬂtﬁ dOf
region originate from ther(pq/,,P32,f52) and v(g7,,ds)) g4l

1

subshells, which do not modify significantly thedeforma- they resemble closely those seen’ffiRh [5].
tions. The equilibrium deformation of the nucleus will de-
pend on the interplay of the driving forces when two or more Il. EXPERIMENTAL PROCEDURE
high-j quasiparticles are involved. Thegg, bands in the ) ) 10
odd Rh and Ag isotopeswith proton Fermi level in the nghl-lspln states of '*Rh were populated by the
middle of the subshelishow large signature splitting. When Mo(*'B, @2ny) reaction at 39 MeV beam energy. The
one or twoh,, quasineutrons are coupled to that Cor]ﬁgu_beam was Browded by the Pelletron accelerator of the Uni-
ration, resulting in two-quasiparticlodd-odd °219Rnh [2]  versity of S@ Paulo. The target used was20 mg/cn?
and 19619%\g [3 4] nucle) and three-quasiparticle bands metallic self-supporting foil of enriched®Mo. The y-ray
(1%3Rn [5] and 1°519%g [3,6,7)), respectively, the signature measurements included excitation functionsy-t coinci-
splitting is either small or disappears and thedences, and directional correlati@DCO) ratios. The coinci-
B(M1)/B(E2) ratios become relatively large. This could in- dence data were obtained with two Compton-suppressed
dicate a transition from triaxial to prolate collective shapeHPGe detectors placed at50° and two HPGe detectors at
[8]. Another type of band, with no signature splitting and =140°, and a multiplicity filter composed of eight Nal)
very largeB(M1)/B(E2) ratios, has been observed also indetectors was placed above and below the target. These data
this mass region. The interpretation for these bands is usualyere gain matched and sorted into two-dimensional arrays.
given by assuming a higK- configuration, which contains A symmetrizedE, X E, matrix was constructed containing
two go, quasiprotons, e.g.1°%Cd [9], 1%Rh [5], and about 70<1C° coincident events and the analysis of data was
107.1000g [4,10]. An accurate description of this type of performed using th@ANORAMIX code[15]. In order to ob-
bands[11] falls beyond the scope of the standard totaltain the multipolarities of they transitions using the DCO
Routhian surfac€TRS) predictions and cranked shell model method, separatde (+50°)XE,(*140°) matrices were
(CSM) and will not be attempted here. also constructed and the analyses of data were performed

The nuclear structure of th#°Rh nucleus is very inter- using thevaxpak codes[16]. A E, Xt matrix was used to
esting to study, because it should present many of the abovsearch for delayeg rays in a 20-500 ns time interval. The
mentioned phenomena. However, it is a very difficult symmetrizedE, X E, matrix was used to establish the level
nucleus to be produced in a fusion evaporation reaction, bescheme of'°Rh. Background-subtracted gate spectra were
cause it lies on the neutron-rich side of the stability line andyenerated from this matrix. Examples of spectra constructed
is therefore hindered by a lack of suitable target-projectilefrom the sum of gates are shown in Fig. 1. Theay tran-
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FIG. 1. Sum of background-subtracteely-coincidence spectra I e Sl | o
of the ®Mo(!B,a2n) 1%Rh reaction at 39 MeV showing transi- 0 s 13 5/2 —X 3_571333/2-
tions in positive- and negative-parity bands. The spectri@)iand %‘ A L st 2
(b) were constructed from the sum of gates on the 149.2-, 453.3. ¥ a9 ¥ g5t ss "¥ K910,
645.3-, 809.9-, and 914.8-key rays and from 140.4-, 185.2-, 22 149.2 )
326.1-, 522.4-, 667.6-, and 662.9-key/ rays, respectively. The
N : 7,10 i - .
(*) indicate known contaminants from th&”-1°%g nuclei; ques FIG. 2. The level scheme of°Rh obtained from the'®Mo

tion marks are for unplacegl rays. (1B,a2ny) reaction at 39 MeV.

sitions belonging td"®Rh were identified by setting gates on ground statéband 1 and on the 1/2 isomeric state at 130
the known 149.2 and 326.1 keY rays[13]. The DCOQ ey level (band 3 were confirmed and extended to
ratios are referred to a quadrupole transition gate and reflegt—21/20+ gnd|17= 17/2", respectively. Furthermore, two
the multipolarity of coincidenty rays. The sum of gates on pey sideband& and 4 were observed and are firmly estab-
several quadrupole transitions was used in order to determingned by they-y coincidences, as shown in Fig. 1. The
the DCOQ ratios of wealy-ray transitions. The theoretical yrast, positive-parity bantband 2 shows theE2 transitions
DCOQ ratios are 1.0 if the transitio_n_s involved are of theslightly stronger than thé1 below the band crossing, but
quadrupole character. Farl =1 transitions, the DCOQ ra- apove it(band 2 only theM 1 transitions were observed. The
t!os are less t_han 0.85. 1t shpuld be noted thbt0 transi- negative-parity bandband 3, however, is characterized by
tions could give DCOQ ratios between 0.81 and 1.03 forgyrongE2 and very weak or unobserved1 transitions. At
large mixing ratios. higher energies and spins, band 3 is strongly fed by band 4
which presents similar characteristics to band 2.

The assignment of spins and parities in bands 1, 3, and 4
was based on the DCO ratios, rotational band characteristics,
The level scheme of%Rh, shown in Fig. 2, was con- and the systematics of odtinuclei in this mass region. In
structed up td "=(29/2") at an excitation energy of 4318 the case of band 2, the positive parity was corroborated by

keV on the basis of the-vy coincidence relations, consider- the CSM calculationgsee Sec. I}, while the Al=1 se-

ing intensity-energy balances. The energies and the relativguence of spins based on tt#1/2*), 2979 keV level was
intensities for ally-ray transitions assigned t#°Rh were  chosen mainly on the basis of a close similarity with the
extracted from coincidence spectra and are listed in Table 9Rh nucleug5]. However, this choice is not a unique one,
The table also contains the level energies with their proposesince a sequence of spins 23/2, 25/2, 27/2, 29/2, and 31/2 is
spins and parities, as well as the measured DCOQ ratios. Thdso possible.

observed levels are grouped into four structures with rota- The experimental Routhian®'() and alignmentsi{ for
tional band characteristics, labeled 1-4 for purposes of disthe four bands in'®Rh as a function of the rotational fre-
cussion. In the present study, the bands based on the 7/2quency ¢ w) are shown in Fig. 3 and were calculated fol-

[ll. EXPERIMENTAL RESULTS
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TABLE I. Energies, spin assignments, relative intensitieg ,( 12 T T r v T x T
and DCOQ ratios Rpcog) for the y-ray transitions in the
100\io('B,@2n) 1%Rh reaction at 39 MeV. The-ray energies are @) -5 5ph
accurate tat 0.3 keV.E; andE; are the energies of the initial and T
final states corresponding to each transition. s b a i
"
E, E; Eq (SN , Rocoo 2 o
[keV] [keV] [keV] el
o
63.6 4557 3925 5/2—3/2" 248 ‘r l
140.4 2308.6 2168.1 1712-15/2" 19.915 0.72
149.2 149.2 0.0 9/2—7/2" 100.q12) 0.7(1) .-
185.2 2493.8 2308.6 1972-17/2 37.613 0.82) . . . ,
192.2 7945 6025 1312-11/2¢ 31.7113) 0.72) 0 . . . . . .
216.0 31954 2979.4 (23/3—(21/2") 26.1(15) L1 oottty ]
2225 2716.3 2493.8 217219/ 32.515 0.81) N o® 1t (+,+1/2)
239.4 1604.4 1364.9 1712-15/2¢ 14.912) Tl - i ) j ; E:+11//22))
2629 3925 129.6 32-1/2- 13.315 0.62) T ® T~ 03 1) J
2743 2990.6 2716.3 2372-21/27  19.012) 0.7(3) o . .o 3 (-412)
276.6 2519.4 22426 21/2-19/2°  3.1(12) S . Tl o Ejjl’fz))
280.4 34758 31954  25/2-23/2°  13.912) < o7 MR ) o ]
315.1 33057 2990.6 25/2-23/2°  11.1(10) o
326.1 455.7 129.6 5r2—-1/2" 36.29 1.11) ab
360.8 3836.6 3475.8 (2713—(25/2") 7.6(7) e
426.1 881.8 455.7 712—5/2~ 2.4 5)
4533 6025 1492 1172592 2937 0.72) 2O om0 o2 030 085 040 043
460.0 2979.4 2519.4 (212-—21/2" 1447 ho (MeV)
481.2 4317.8 3836.6 (2912—(27/2") <1.0
5224 978.1 4557 912.5/2" 21.424) 1.01) FIG. 3. Experimental quasiparticl¢a) alignments and(b)
5225 2168.1 1645.7 15/2513/2 9.6(10) Routhians as a function of the rotational frequeray for the ro-

5704 1364.9 7945 15125 13/2" 15.110) 0.72) tational liands labeled 1-4 #°Rh. Tlhe solid symbols correspond
N to a= + 5 and the open ones t@= — 5. The following symbols are
602.5 602.5 0.0 11/2—-7/2 7.009) T . 7
used for the bands: circles, band 1; squares, band 2; diamonds, band
638.2 2242.6 1604.4  19/2-17/2" 8.1(24)

3; and triangles, band 4.
645.3 7945 1492 1312-9/2* 34.10 1.01)
662.9 2308.6 1645.7 17/2-13/2° 12314 1.0

667.6 16457 978.1 1372-9/2- 20849 1.01) the level of _intl%rest. The experimen_a(M 1)/B(E2) ratios
7364 29794 22426  2172-19/2" 3.1( 4) for band 1 in 5R_h are shown in Fig. 4, together Wl_th the
7483 23940 16457 (1713—13/2 4515 0.93) lower and upper I|m|ts for_bands 2, .4, and 3, respegtlvely, as
7625  1364.9 6025 15125 11/2" 5.7 7) well as the theoretical estimates using the geometrical model

809.0 16044 7945  1772-13/2° 2049 102  °f Donauand Frauendofig].

877.6 2242.6 13649  19/2-15/2" 3.1( 6)
914.8 2519.2 1604.4  21/2-17/2" 1056 1.03
0437 2308.6 13649 17/2-15/2 2.8 6) IV. THEORETICAL CALCULATIONS

1373.7 2168.1 794.5 15/2-13/2" 2.8(4) A. CSM calculations

The quasiparticle Routhians, calculated with the cranked
lowing the procedure described [d7,18 with Harris pa- shell model, based on a deformed Woods-Saxon potential
rameters of.7,=4%2 MeV ~! and 7,=404* MeV ~3 taken including pairing interaction§20] are shown in Fig. 5. The
from 10%Ru [19]. The low-lying collective bands 1 and 3 calculations were performed f@&=45 (8,=0.19, 8,=0.0,
show a large signature splittingA@’~ 200 keV) and an y=—30°) andN=60 (8,=0.19, 8,=0.0, y=0°) at fixed
alignment of about 8 and 2, respectively. Around the fre- deformations, which were indicated by the TRS predictions
quencies of 0.40 MeV and 0.48 MeV, a band crossing idor the 7gg, and wge,® (vhy1,9)? configurations in'Rh.
observed in bands 1 and 3, respectively. Above these cros$he various quasiparticle states are classified by parity and
ings, bands 2 and 4 exhibit a gain in alignment 6fé&hd 5  signature ¢r, «) and the slopes of the trajectories are di-
# relative to bands 1 and 3, respectively, an absence of sigectly related to the aligned angular momentun (n order
nature splitting, and enhancementMflL transitions. to simplify notation a letter code was used. For the protons,
Experimental ratios of reduced transition probabilitiesthe first availableyg, orbitals are labeled by lower case let-
[B(M1)/B(E2)] are indicators of the deformation param- tersa, b, c, d, e, andf, and thewrp,;, orbitals are labeled by
etersy and 8, and can also give insight into the structure of g and h, while, for the neutrons, the first available,
the band. All the experimental data for these ratios wererbitals areA, B, C, andD, and forvg,, and vds, orbitals
obtained from the spectra gated by the transitions populatingre E, F, andG, H, respectively.



2790 F. R. ESPINOZA-QUTN)NESet al. 55

5 band 4 |
10" F losRh o\, band 2
N e
2
- g
10' - §
i i i . £
1=
=1
Ko Q £
) AN AN / H
2 T e P
‘“ / / Y/ Z
é 100 | i/ &
]
g
% @band 1
b ® band 3
& O-—Ong,, N
10" <+ — <dng,,(vh,,,) J
G--—Omnp,, 5 o~
O = =0 TP, H(MRy,) >
D> g, Vi, Vs %
k|
At :
10° S
hn'ad 5
band 3 g
512 92 132 172 212 252 292 &
1) ‘
0.1 02 03 0.4 VO.S 0.6 0.7 0.8
FIG. 4. Reduced transition probabilities #°Rh. The experi- hio (MeV)

mentalB(M1)/B(E2) ratios are given by solid symbols: circles, o ] ) ]
band 1; and squares, band 3, and upper or lower limits, shown for FIG. 5. Quasiparticle Routhians as a function of rotational fre-
some levels in bands 2, 3, and 4 1#Rh. Calculated values are duency for neutrong) calculated aB, = 0.19,8, = 0, y=0° and
given by open symbols connected by dashed, dotted, and doRrotons(b) calculated a3, = 0.19, 84 = 0, y=—30" in lOS_Rh-_
dashed lines. The estimates were made using the equilibrium defol-n€ foIIowm% convention is used for tlhe levels: solid line
mation 8, = 0.19, B, = 0, y=—30°, andK =7/2 for mrge;, bands (7=+,a= +?), dotted line _(7T= +,a= —5),1 dot-dashec_i line
(circles. For the remaining bands the deformation paramegers (7= —,a=+3), and dashed linerf=—,a=—3). The configura-
0.19,8, = 0, y=0° andK = 7/2, 1/2 , 17/2, and 7/2 were assumed tions are labeled by letters.

for mges®(vhyy)? (left-pointing triangley py, (squares
TP1® (7Ggr)® (diamondy, and mge,® v(Nhyy,972)  (right-

172 J ! ] ¢ Saxon potential, and a monopole pairing residual interaction
pointing triangleg configurations, respectively.

[20,21]. The nucleus!®Rh is very y soft and its energy
. . o minimum is very shallow below the band crossing, extending

The lowest available one-quasiproton excitations corre; i : . S
spond toa andb ( ) configurations, which show a large toward oblate-collective deformations, as shown in Fig. 6.
eﬁergy splitting Zgg’ are a%signed ,to the two signagturghere is a strong indication for configuration-dependent tri-
branches of the yrast barfdand 2. The first two negative- Zﬁ?gty IFFtige g(z)e]—quasmroton configuratiogs;, [Fig. 6a)]
parity quasiproton excitationsg( h) are an admixture_ c_)f Th(la/z resﬁlt fc.)r yrast configurationa (mggy) at
P12, Ter2, ANdpy and also have a large signature splitting, ;. | _ 5 317 eV is shown in Fig. @). For this configura-
where theg (—,3) configuration corresponds to the favored tion alver large neaativ deforr.natilon b/~-30°) and a
E2 stretched cascadband 3. Bands with these configura- » & Very 1arge hegative
: ) . Zaial 9 large signature splittind250 keV atfw~0.32 Me\) are
tions have be?‘” previously observed in ot_her clei of ._predicted belowfiw=0.4 MeV. The signature splitting of
this mass region. Mor_eover, as the rotatlo_nal frequency '”'2%0 keV is close to that extracted from band 1. Above this
creises, a band crossing of the yrast bangl is observed arou requency, the three-quasiparticle configuration containing
hw=0.40 MeV and corresponds to the alignment of the first h ; b ith |
two h uasineutronsA andB), resulting in a net gain in Wo hyyy, quasineutron 4AB) becomes yrast, with a result-
anoulfa\lr/zr%omentum of about iLE) The ne?a band c?ossin ing prolate-collective shapey¢-0°), asshown in Fig. 60).

g ; . . 9 This configuration is predicted to have a small signature
corresponds to the breaking of the figs, qua5|p.roton pair splitting (~50 keV athw~ 0.45 MeV), comparable to the
i(r??%ean?agosgigzcggg?léﬂﬁ _u?z:t‘rits)rmev, butis blocked experimental value for band 2. The-deformation change

y 9 from triaxial- to prolate-collective shape is due to the strong
driving force of the ¢h;;,)? quasineutrons, which also re-
sults in an alignment gain of %0 Sinceh,4;, quasineutrons
Total Routhian surface calculations were performed in or-dominate the nuclear shapg+0°) and the energy splitting
der to get a quantitative estimate of the equilibrium deforma-of the gq, quasiproton tends to zero aroume-0°, the small
tion and to follow the nuclear shape evolution, as a functiorsignature splitting £ 50 keV) of the three-quasiparticle con-

of the rotational frequency. The calculations employed thdiguration is essentially between the and b quasiproton
Strutinsky shell-correction formalism, deformed Woods-states.

B. TRS calculations
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(a) (b) bandAl =1 and crossoveAl =2 transitions from each band
state, were estimated for the one- and three-quasiparticle
configurations of\Rh and compared with the experimental
results in Fig. 4. Effectivey factors were used to relate the
angular momentum of each quasiparticle configuration to its
magnetic moment vector and were obtained from the
Schmidt estimates, with an attenuation factor of 0.7 for the
spin g factors[22]. The deformation parameters used were
obtained from the TRS calculations for each configuration
and the proton and neutron alignments were derived from the
guasiparticle Routhians in Fig. 5. In the case of thgy,
E E 3 yrast band, a&K=7/2 projection and a correction for large
02 freermperf ety TR experimental signature splitting200 ke\) were used, while
' ' ' ' ' ' ' for the 7gq,® (vhy1,)? band, theK =7/2 projection was as-
(©) @ sumed to come essentially from tigg, quasiproton. A pair
0.3 bt TTTP T AT of alignedhy, quasineutronsié104) coupled to thegg,
E E 3 quasiproton with a relatively larg¢ value is responsible for
02 ] F 3 the enhancement d¥l1 transitions, as seen in band 2. The
] E ] E calculations for band 3 were performed assuming a pure
01 ] ] 3 p4/> configuration with they factor=0.03 andK =1/2. In the
case of a pur@s, (g=1.97) theB(M1)/B(E2) ratios would
00 increase by a factor of about 100. For the high-
mP1® (7ggp)? band @ac) with a pair ofgg, quasiprotons
coupled to the deformation axis, larg€M1)/B(E2) ratios
are in agreement with the experimental lower limits for band
_0.2' S ] 4. Another three-quasiparticlege,® v(h1112,97) configu-
00 01 02 03 00 01 02 03 ration (@AE and bAE) could be considered; however, the
B.cos(y+30) theoretical B(M1)/B(E2) ratios result in smaller values
than those for the experimental lower limits for band 4.

B.sin(y+30)

-0.1 3 E 3 E

FIG. 6. Total Routhian surface calculations for one- and three-
quasiparticle configurations in'®Rh. (a8 a configuration,

h©=0.317 MeV, minimum atf5,=0.197, 5,=0.008, y=—32°. Band 1 is the yrast band with strond1 andE2 transi-
(b)_aAB conflguraotlon,ﬁw=0.4_44 MeV; minimum atﬂz=_0-1_9@ tions. The observed large signature splitting of 200 keV, ac-
$4=0.009, y=2.2°. (E) 9 Conf@”ra“or‘;ﬁ‘a’_o'317 Mfer' mini- cording to the CSM and TRS calculations, corresponds to the
mum atj3,=0.197,5,=0.010,y=—12.6.(d) gAB configuration, -, ye5t"one-quasiproton excitationa @nd b) with a large
fiw=0.444 MeV; minimum a{3,=0.210, 8,=0.009, y=9.3° (the negative y value (y~—30°) The calculated
thick dots indicate the position of the equilibrium deformajion . . .

B(M1)/B(E2) ratios usingAe’ =200 keV andK=7/2 are
T - in very good agreement with the experimental results and

The situation Is 5|m_|l_ar_when examining thee (.me) thus tr){e?rg /2 cc?nfiguration was assigﬁed to band 1.

configuration. The_ equmbrlum.deformanon remains almost The thre%-quasiparticle band 2 is characterized by strong
unchanged at a triaxial-collective shape~{—12°) for fre- M1 transitions and is built on the second (21y&tate of the

qguencies belowhw=0.40 MeV, as shown in Fig. (6). s .
_ I _yrast band, as shown in Fig. 1. The difference between the
Around £« =0.30 MeV the energy splitting between the fa two structures 1 and 2 is clearly exhibited in the rotating

vored (g) and unfavoredif) signatures is-180 keV, which frame (see Fig. 3 where band 2 has negligible signature

is close to that observed for band 3. As a consequence of thse littina and a qain in alianment of abouk 8elative to band
additional strong driving forces of th&B pair, the energy piting 9 9

. . 2
minimum is pulled towards positivg values (y~10°) for 1. These characteristics are expected fargy,® (vhiy)

X . ST configuration AAB andbAB). TRS and CSM calculations
the gAB configuration, as shown in Fig(@. Such a defor- indicate that the first band crossing occurs around

mation change does not affect significantly the signatur%wzo_40 MeV and corresponds to an alignment of a pair of

splitting value corresponding to the configuration. At . .
ﬁFc)u:O%81 MeV thisp valueg is arozlrﬁj 3009 keV for the _h11/2 quasineutronsAB). This phenomenon causes a change

TPy® (vhy1)? configuration, which is in complete dis in y deformation from triaxial- to prolate-collective shapes.
1/2 11/ ) - . . o s )
agreement with that for band 4. Since the signature splitting corresponds to the splitting be

tween the two quasiprotonsa(and b), it decreases ay
increases from-30° to 0°. On the basis of the geometrical
model, the enhancement of tMel transitions is caused by a
In the semiclassical model of hau and Frauendoff.8], coherent superposition of the magnetic moments of a
the M 1 transitions are assumed to originate from the precesstrongly coupled protongg,) and of the two aligned neu-
sion of the perpendicular component of the magnetic motrons (/).
ment around the total angular momentum vector. Using this On the other hand, band 3 is characterized by strong
approach the branching rati® M1)/B(E2), between in- EZ2, weak, or unobservell 1 transitions, and a large signa-

V. DISCUSSION

C. Estimated branching ratiosB(M1)/B(E2)
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ture splitting (200 keV). The 7p,» configuration ¢ andh) pected value for £gy,,)? quasiparticles. The largk value
is expected to have a very large signature splitting vgith provides also a possible explanation for the negligible signa-
being the lower branch, while the other one) (should be ture splitting observed experimentalfjd1]. It should be
weakly populated and difficult to observe experimentally.noted thatK~8 usually implies an isomeric state for the
These properties were also seen in other Addiclei in this  bandhead. However, a lifetime of less than about 20 nsec
mass region. TRS calculations suggest triaxial-collectivecannot be measured with the experimental setup of the
shape ¢~ —12°) and a large signature splittifg80 keV) present experiment. Bands with this type of configuration
for this configuration. In addition, at”=5/2" the experi- have been observed already in this mass region in nuclei
mental B(M1)/B(E2) ratio is rather small(roughly such as oddN °°Cd [23], odd-odd '%Ag [4], and odd-
1.0un?€? b?). The theoreticaB(M1)/B(E2) ratio was cal- Z'®Rh [5]. In view of the above arguments, the
culated for a purerpy, configuration and is two orders of 7P1® [ (9g2)? 1k — g coONfiguration was tentatively assigned
magnitude smaller. However, admixtures frqmy,, pap, to band 4.
andfg, are present in the first two negative-parity quasipro-
ton excitations ¢, h), increasing the effectivg factor and
the quasiparticle angular momentum projection along the
symmetry axis K), resulting in largeB(M1)/B(E2) ratios, A level scheme for the states populated in a heavy-ion
comparable with the experimental ones. reaction has been proposed for tH&Rh nucleus. Four rota-
The three-quasiparticle band 4 decays preferentially tdional bands were observed, which are consistent with the
band 3, around™=17/2". The experimental signature split- systematics of the odd-nuclei in theA=100 mass region.
ting in band 4 is negligible and n&2 crossover transitions Most of the band structures were interpreted within the
were observed. Essentially three types of configurations wertsamework of the CSM and TRS. Triaxial deformation could
considered for this band: namelymp,,®(vhi)2 ~ explain the large signature splitting in the one-quasiproton
79922 (¥h11/2,97/2), and wpy,® 7 (Jo2)?lk—s. In the first  configurations and the absence of strdvig transitions. A
case, the coupling of thevh,;,,)? to the wp,, configuration ~ shape change, between the yrast and the three-quasiparticle
is expected to give a fairly large signature splitting, of thebands, above the crossing frequencyha@$=0.4 MeV, oc-
same order of magnitude as for band 3, in contradiction wittcurs due to the alignment of a pair bf, quasineutrons
the experimental results. Similar results would be obtainedvhich induce the disappearance of the signature splitting and
with any other combination of two low-lyingh{1/2,97/) the enhancement &fl 1 transitions. The data presently avail-
guasineutrons. For the second type of configuratiorable indicate that the negative, three-quasiparticle band can
70g,® v(h11/2,972), @ small signature splitting would be ex- be ascribed to a higK- configuration [coupling the
pected. In addition, the experimental lower limits for the (wgg;,)? to the (wpy,) band. This type of highk band
B(M1)/B(E2) ratios for the 21/2 and 23/2 levels are appears also in other nuclei in this mass region.
around 13uy%/€? b? in disagreement with the theoretical re-
sults (=9uy?/e? b?). On the other hand, for the third con-
figuration 7py,® 7(ggp)?, the theoretical estimates
(=18uy?/e’b?) are consistent with the experimental lower  The authors would like to acknowledge financial support
limits; see Fig. 4. Furthermore, this band presents a gain ifrom the Brazilian Conselho Nacional de Desenvolvimento
alignment of about & relative to band 3, which is the ex- Cientfico e Tecnolgico (CNPQ.

VI. CONCLUSION
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