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In the last decade, a number of nearly degeneratd the two bands. This crossing of the two bands in
pairs of rotational bands with same parity have been ré%Ag has been an unsolved problem in nuclear struc-
ported in nuclei of mass A130 [1] and A~100 [2] re- ture physics. A comparison with the calculated values
gions. These bands are known to be strongly connecteding triaxial projected shell model (TPSM) approach
to each other. It has been proposed that a possible readicates that these bands originate from two different
son for the occurrence of these doublet bands is spontgudasi-particle configurations but constructed from the
neous breaking of chiral symmetry in triaxial nuclei duesame mean-field deformation. The deformation param-
to the presence of three orthogonal angular momentders employed by TPSM af@= 0.149 andy = 3(F.
of the valence protons, valence neutrons and the corEhe triaxial basis generated by Nilsson potential are
However, for the two bands to be chiral partners, therojected onto good angular-momentum states through
near degeneracy in level energy and spin is a necessdhyee-dimensional angular-momentum projection for-
but not a sufficient condition. In addition, these bandsnalism. These projected basis are then employed to
should exhibit nearly similar moment of inertia, quasi-diagonalize the shell model Hamiltonian. The main aim
particle alignment, signature staggering behaviour anaf the present letter is to dig more physics on the nature
more importantly, the transition probabilities. of adiabatic crossing on degenrate doublet bands in in

106
Indeed the nuclei®Pr [1] and1%4Rh [2] exhibitthe A9 nucleus.
best overall energy degeneracy. However, in both cases . . .
the quasi—particlgéligr?ment bghaviour has been found In order to probe further the adiabatic crossing of the
to be different which indicates different shapes assoc Wo degenrate doqblgt ba}ndslﬁiSAg hucleus, we have
ated with the two bands. This has been supported aluated the K-dlstrlbutlon§ of the wavefunctions for
dissimilar behaviour of the measured B(E2) rates of thpoen da?(lijsblgft a?g:jmsé;gfép_roéen?gazrilscﬂ]%:gesi%ﬁ;t'za'
main band are a factor of 2-3 larger than that of the pardbtained by using thg-values of 96 and 156. In the

ner band, which rules out the possibility of static chiral- .

ity. In mass~ 106 region, the doublet bands observedresent TPS.M approagh, as compared to the partlple-

in 196Ag nucleus that aré built omgy 5 x Vh2, . are rotor, the projected basis are not orthogonal and in Figs.
. : /27 7T11)2 1, only the diagonal components of the expression :

being proposed as resulting from the chiral symmetr

(K,K') = SyvrCkv <V[P [V > cy are shown. In
The observed B(E2) rates for the two bands are nearjy . v ove équationy, are the amplitudes of the yrast-

S o € Nhd the partner-band wavefunctions. Figs. 1 provide
moments of inertia are quite different. Thus, the intery, diagonal K-distributionBk = P(K,K) for the pro-

prgtation of observed doublet bands_ in this nucleusqgf:tion of the total angular momentum along the inter-
chiral partners needs to be substantiated by theoreti kdiate(i)—, long (I—) and short(s—) quantization

models. Different theoretical models have been used EB(is for

study nuclear chirality with varying degree of success, odd- and even- angular-momentum states, re-
Spectively. We interprd as a measure for the proba-
However, fort®Ag nucleus the observed degenrate en b Y P b

. ] ility of th jecti f the total I t
ergies are available up to I=20 for both yrast and thbI Ity Of Ihe projection o1 Ine tota’ angu'ar momentum

. .on the respective axis and its distributions in the fol-
partner band and the data clearly depicts the crossw|1&Ning manner. The g, proton hole tends to align its

j with the l-axis and the /2 neutron particle tends to

align its | with the s-axis. The projections gfof the
*Electronic addresggwhr . bhat @mai | . com two quasiparticles generate partl§f andKs, respec-
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FIG. 1: (Color online) The probability distribution for thpeojection of total angular momentund! = 1™=8",10",12 ... for
even members and’=9-,11" 13" ... for odd members on the lor({¢)—), intermediatgi—), and shor{s—) axis for the yrast
and its degenerate partner bandiRAg nucleus.

tively. The collective angular momentum provides thaninima at® = 0, 71/2, 11, 3711/2. The appearance of
other part, which increases withWhereas at =7 the  these maxima signals that chirality develops [2]. If chi-
two partner bands (blue and red) look different, theyal symmetry is spontaneously broken, the angular mo-
become very similar with increasirg TheK; distribu- mentum vector lies outside the three principal planes of
tions are peaked &; = 1 for the yrastband anid, =2  the triaxial density. There are four equivalent orienta-
for the partner band. For both bands tde= 0 com- tions in the upper hemisphere, two left-handed and two
ponent is very small. This means that there is no turdght-handed. Tunneling between these four positions
neling between the upper and lower hemispheres wittestores chiral symmetry for eigenstates of the Hamil-
respect to the s-I plane, which reflects the fact that thinian, which is localized around these positions. The
two bands are regulakl = 1 sequences. The further tunneling decreases with the length of the vedtand
discussion can be restricted to the upper hemisphechirality becomes more apparent. It is to be noted that
Ki > 0. Forl =7 the distributions of the yrast and yrast band does not develop the same signature of chi-
partner band contain only one componintl and 2, rality and only a slight admixture d&€;=3 is seen in the
respectively. This means that the probability does natveni states. The fact that the yrast band contains only
dependent on the conjugate angig which rotates the oddK; and the partner band only evnexplains why
vector J of the total angular momentum about the i-the two band cross without mixing and repel each other.
axis. In the case of partner band, a second component

at Ki = 4 develops with increasing The probability

function of the superpositionA exp2i®] + Bexp4i®]  pofarences

with AB < 0 [The caseAB > 0 can be disregarded because the orienta-

tion of the J of the proton hole and the neutron particle along respettivg [1] C. M. Petrache, et al., Nucl. PhyA 597, 106
and short axes causes a preferred orientatiof aifaboutrr/4 between these (1996)'

axes] has maxima atb = T[/4, 37-[/4’ 57-[/4’ 77-[/4 and [2] S. Frauendorf, Nucl. PhyA 677,115 (2000)
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