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Comment on “Two-phonon y-vibrational strength in osmium nuclei”
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Claims in a recent paper by Wat al. [Phys. Rev. (64, 014307(2001)] for the yy character oK™=4"
bands are based on a flawed argument. A paper they do not cite has explained this weakness in detail, and
concluded a dominarg boson or hexadecapole structure is required to explain other data inconsistent with the
yvy description.
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Wu et al.[1] report new lifetime measurements for levels quasiparticle phonon nuclear mod&DPNM) calculations
in 18199s which provide satisfying confirmations of earlier predict the 5/2[402]_+3/2"[402]. component should
B(E2) values from Coulomb excitation experimeri].  make up about half of th&™= 4" hexadecapole phonon and
They then conclude that the new experimental results alsghe other 2QP components are ones which would not be ob-
provide confirmation for their earlieyy interpretatior3] of  served in the proton-transfer reactions.
the K™=4" bands. The purpose of the present Comment is A key point emphasized in Reff4], which weakens con-
to point out there is a weak link in the chain of logic leading siderably the arguments based B@& strengths, is that the
to this _conclusio_n, and_ a_llso that thi_s problem ha_ls alreadyk 7— 4+ pands can be expected to have other components
been discussed in detail in Ré#l], which was not cited by than theyy ones contributing to th&2 strength to they
Wu etal.[1]. . . bands. As described in R¢#], several earlier workg7—11]
Wu et al. consider the ratio point out thatsdg interacting boson approximatioiBA )
calculations predict the lowest™=4" band has primarily a
_ (K=2|E2[K=4) I (g boson, or single-phonon hexadecapatbaracter. All
(K=0[E2|K=2)" thesdgIBA calculations predict larg&2 strengths coupling
the K™=4"T" and y bands. Kuyucak warnefl2] that E2
in which (K=2|E2|K=4) is the intrinsicE2 matrix ele- decays from & "=4"T band mimic those from &y band,
ment connecting th&”=4" band with they band, and so it is very difficult to distinguish between these configura-
(K=0|E2|K=2) is the one connecting thg and ground tions by examining th&2 decays. Th&E2 strengths from
bands. This ratio was shown to be consistent with the Valug‘]e T Configurations are quite |arge‘ F6?8,190,19bsy sdg
V2 expected if th& "=4" band were a doublg-phonon.  |BA calculations [11] yielded B(E2;I,K™=4,4"—1,K™
The weak link is in the claim t.hat this consistency implieszz,zt) values of~10 W.u., comparable to the experimen-
theK”=4" bands have a dominanty character, a CONCIU- 5 \4jyes (Matrix elements for decay to some other mem-
sion which cannot be safely made since other conflguratlonBerS of they band were underestimated by factors up-t,

1 Tt .
in the K7=4 bands are also_ expected to contribute to thebut further efforts to “fit” these were not made due to limited
E2 strengths, as will be explained below. In other words, ar,

; . i vailability of computer timg13]. However, even if fine
obse_r\_/ed raticR consistent withy/2 WOUId be anecessary tuning these calculations did not improve the agreement, the
condition for a pure double-phonon configuration, but is no

- o . . . tfactor of ~2 for these cases could correspond to approxi-

a sufficientcondition to claim ayy interpretation for the " . .
band. mately equalE2 transition amplitudes from the conﬁgure}—

As acknowledged by Wet al. [1], the y interpretation tions in Ref.[11] a_md vy components added coherently, in
is not consistent with several other types of data, such a§ontrastto the claim of Wet a+|.[1] that theyy components
(p.p’) results for %0s which showed th&~=4" band ~Make up=75% of thekK”=4" bands.
was populated with a4 strength several orders of magni- ~ The sdg IBA resuits [11] were criticized[3] because
tude too large for ayy interpretation, and required a domi- SOmeE2 matrix elements were underpredicted, as mentioned
nant g boson (or hexadecapojestructure for thek"=4*  above, yielding someéE2 intensities a factor ob-4 too
band [5]. (a,a’) results [6] showed similar largeE4 small. However, Bakeet al. [5] report that theE4 matrix
strengths foK "=4" bands in18190s. Also, the $He,d),  element is~60 times larger than predicted for the IBA 4
(t,a), and @,3He) single-proton-transfer reactions show state that is analogous to they K=4 bandhead, so thg4
large admixtures of the 5/2402]_.+3/2'[402], two-  strength is~3600 times too large for &y state. This dis-
quasiparticle(2QP configuration in theK™=4"* bands of crepancy for theyy interpretation is much more serious than
each isotopgamplitudes squared of-30%, ~45%, and the factor of~4 for thel" description.
~54% in 1881901985 respectively[4,8]. These 2QP com- Wu et al. [1] overestimate theyy to y E2 strength by
ponents are inconsistent withay interpretation 7], but are  assuming the total amount coupling the bands is due to the
explained almost quantitatively if tH€™=4" bands are pre- yy component. Until theE2 contributions from thd" and
dominantly single-phonon hexadecapole excitations, sincey components can be determined separately, conclusions
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TABLE I. Successes of differe{"=4" band interpretations Intuitively, transitions betweel’ and y bands could be
for various types of data. considered the destruction of one phonon and creation of
another, so strong2 decays might not be expected. How-

Y K=4T, (or ever, an explanation in terms of the detailed microscopic
Type of data interpretation  hexadecapole  guy,ctyres of the individual phonons was proposed in Ref.
Interpretation [4]. It involved the coherent summation of favorE@ tran-
E2 strengths: 0 ) sitions connecting specific 2QP components predicted by
KT=4% —K™=27 random-phase-approximation calculations to dominate the
hexadecapole ang phonons. This suggested explanation
B(E410§.s.—>4§=4) % J was supported by preliminary QPNM predictions-e8 W.u.
for B(E2;l,K"=4,4"—1,K"=227). Although this is
5+[402),+2+1402], X smaller than the experimental value by a factor-a3, it is
2QP component still very large for a microscopic calculation, and indicates

such effects are too important to be ignored.
Thus the QPNM and IBA, two of the most successful and

drawn from theE2 data about the character &f"=4" used models for heavy deformed nuclei, both predict the
bands are ambiguous, and tEd and 2QP results should be lowestK”™=4" band has d" character, consistent with the
considered more meaningful. strongest evidence from experimental data as seen in Table I.
The overall situation is summarized in Table I, where (Thesd IBA predicts ayy character for the same band, and
indicates that an interpretation explains the experimental rethis difference in predictions indicates the truncation to only
sults, andX indicates that it does not. Parentheses forHBe sandd bosons is not justified for these stajedso, both the
data indicate the uncertainty which exists because fol'the QPNM and IBA predict largd” to v E2 transitions, so it is
interpretation full quantitative agreement has not yet beem serious omission to ignore them. SmaHley components
achieved, and for thgvy one it is not yet clear how much of are undoubtedly present also. More precise estimates of their
the observed strength should be attributed to decay of eadizes could be obtained from a theoretical study sufficiently
of thel and theyy components. More worlof a theoretical general to include all expected modes of excitation, and ca-
nature is required to reduce these uncertainties. Sincdthe pable of giving predictions for all types of available data,
(hexadecapo)enterpretation can reproduce much of &2 including E2, E4, and single-nucleon transfer strengths.
strength, and is required as the dominant component to eX8ince the experimental strengths are large for all these data
plain theE4 and 2QP results quantitatively, the best expla-types in ¥8190199s  these isotopes are an ideal testing
nation of all the available data is obtained if th€™=4" ground for studying the interplay of these various modes of
bands have predominantlyggboson(or hexadecapojechar-  excitation. It is hoped this Comment will inspire such a

acter, rather than avy one. study.
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