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Shell closure atN=164: Spherical or deformed?
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Brenneret al. [1] recently reported the apparent evidence for a spherical shidl=d64. Some arguments
are given which may make it necessary to reconsider this conclyS6656-28137)02702-1

PACS numbdps): 21.10.Re, 27.96:b

Brenneret al.[1] compared the systematics of the empiri- theoretical predictiongsee for exampl¢ll)), gives an indi-
cal ratio (e/A), with the calculated? factor for nuclei with  rect indication of the possible deformations of these nuclei.
atomic numberA>200. Here,(e) is the nuclear quadrupole  In [1], the authors did not discuss why they called the
deformation, (A) is the pairing gap-parameter, and shell withN=164 spherical. Apparently, the only reason that
P=(NpN,)/(Np,+N,), whereN, and N, are the valence f[hey obtained the vaI_ueJ=164 from Ref.[13], where an
protons and neutron numbers respectively. Phiactor can  improved parameter fit for the deformed nuclear potential is

be viewed as proportional to the ratio of the valeqee mad(_e. But, Iooking at Fig. 5ifL3], one will observe that the
interactions to the pairing interaction. Thus, it is logical to POSSible spherical neutron shells wht=126, 136, 170, 184,

expectP to be correlated with an empirical measure of the"’“?d 196, were emphasized, b_Ut not'any With-164. Cer-
ratio (e/A). j[amly, there is a shell emphasized with the number 164, but
it corresponds to a proton shél=164).

In addition, an important property of these heavy nuclei
with N near 164 is their fission ability. The fission process is
characterized by a rather sharply defined threshold energy,
referred to as the fission barrier.[Ih3], it is stressed that the

systematics within the framework of traditional shell clo- detailed dependence pf the barrierirandZ appears not to
sures,Z=82, 126 andN=126, 184. They found that the ¢ "€Produced by their modelee page 625 ifl.3).

X On the other hand, Brennet al. [1] noted that a de-
factor systematics reproduces more accurately the features of _ : .
) o ) ormed subshell gap & =152 could influence the fine struc-
the experimental ratio if a shell closure is presumed a

N=164 ure observed around the proton numBer90 [see Fig. 2 in

This result is very interesting because studying the deca Al Because the influence of the deformed shell with
. y Ing . ying =162 may be stronger than the one wilk=152[11], we
properties of several new isotopes with atomic numbers

Z=106, 108, 110, and neutron numbers near 162, it has beé%ould expect that thé-factor values be influenced by that

established3—5] that a huge increase of their stability oc- Shell. Moreover, the differences in tiRefactor values calcu-

. : lated for a supposed shell withi=164, are not dramatically
curs as compared to the predictions of models which do not. S :
ifferent from those calculated by considering a shell with

take into account the presence of a new sf&lr]. =
Furthermore, thev-particle energy measuré¢8,8] for the N=162. .
N=163 isoto e,273110 E.>11 MeV) provides ,direct and In any case, it is not clear how to demonstrate whether or
P Ve P not a certain shell is spherical on the basis only of the

convincing evidence that a neutron shell closure indeed ex: ' .o numbers in the shell closure. Erom the results ob-

ﬁc‘zaEnd \'/Z:Sgaftgrd 2321:1%)66\,53'% nﬁ;\,a;t %Qé?]hzrb\c/)iltui Nl\glev tained by Heis®t al.[14,15, it follows that the same magic
a numbers can be reproduced by a purely quadrupole de-

lov‘fﬁ:éfé?(%g:}itCéofsgrﬁewdsﬁgﬁugssupﬁfivﬁ162 had formed Hamiltonian, or with a combination of the same
Hamiltonian with higher multipoles.

been predicted in several theoretical pagé®-12. But, in So, it is my opinion that the results of Brenretral. [1]

contrast with the conclusion of Brennet al. [1], the pre- - . . .
. . could be interpreted as a possible confirmation of the pres-
dicted new shell ought to be deformed, not spherical. ence of a deformed shell with=162.

Experiments like those described in Ref&-4,8,9 do
not allow us to determine if the new shell wit=162 cor-
responds to a spherical shell or to a deformed one. However, | am especially grateful to Dr. Yu. Lazarev for his out-
the coincidence between the experimental values of sucktanding comments and to Dr. Yu. Labanov and Dr. R.
qguantities such as-decay energy, half life, etc., with the Nazmitdinov for important discussions about this paper.

Actually, in Ref.[2] a remarkable correlation was ob-
served between the empirical valueg@f\) and theP factor
for all even-even nuclei foz=42-98. Nevertheless, these
authors observefl] that theP-factor values in the actinide
region, cannot reproduce quite well the experimefi¢ad)
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