VOLUME 43, NUMBER 3

PHYSICAL REVIEW LETTERS

16 JuLy 1979

Possible Origin of the ‘“‘Anomalous’’ Interference Terms in 192-194pt

F. Todd Baker

Department of Physics and Astvonomy, The University of Geovgia, Athens, Geovgia 30602
(Received 5 April 1979)

It is noted that, if g, deformations are included in the rigid asymmetric-rotor model of
Davydov and Filippov, previously measured values of My,?, Mgy, Myyr?, Myy?, and Myt
M, =iNs|[M(EN| 7], including their relative signs, may be simultaneously predicted

rs
for 1%4pt,

Experimental determinations'~® of the sign of
the interference term P, = My,2 My, 2 M,, .2 [ M,
=i™s||M(Ex)| )] have shown that P, <0 for the
nuclei 1°21%¢pt, Measurements*™® of the quadru-
pole moments of the first 2* states (2) have
shown that M,,> <0 (i.e., these nuclei may be
qualitatively described as having an oblate intrin-
sic shape). These signs of P, are therefore
anomalous since Kumar” has pointed out that for
either a rotational model or a vibrational model
one expects P,=P;M,,? to be negative if the sec-
ond 2% state (2) is a predominantly K =2 state.
Isakov and Lemberg® have shown that P, <0 also
for the rigid asymmetric-rotor model (ARM) of
Davydov and Filippov.®

Lee et al.’® have recently shown that the re-
sults of Coulomb excitation of 1°2:1%‘pt are con- |

X

sistent with an ARM description of these nuclei,
Their results, however, are insensitive to the
reduced matrix element M,,® and are therefore
insensitive to the sign of P,,

Baker and co-workers®® have shown that M, *
<0 (relative to M,y,>M,?) for all stable even-A Pt
isotopes. The origin of a strong B(E4,0%-4") is
customarily interpreted as evidence for static 8,
deformations,

The preceding discussion provides the motiva-
tion for this Letter: It is of interest to incorpor-
ate B, deformations into the ARM and to examine
the effects on the predicted E2 properties of tran-
sitional nuclei. Surprisingly, this straightfor-
ward extension of the ARM has not previously
been done. The moments of inertia for a nucleus
with a shape given by

R(6, ¢) = Ro[l +BycosyYy, + %‘/—2_32 sinp( Yy, + Y, _,) + B4Y4o] (1)

may be shown to be
I1,=4B,%B, sin®(y - %7) + 108,2B,, (2a)
I,=4B,°B, sin*(y —47) + 1082 B, , (2b)
1,=4B,% B, sin(y) . (2¢)

The irrotational relation between the inertial pa-
rameters, B,=3B,, has been assumed., With
these moments of inertia, the Hamiltonian may
be diagonalized in the | JMK) basis where

| JMK)

_ 2J+1
T[167%(1+ 6,,) ] V2

[DMKJ‘*'(_DJDM-KJ]- (3)

The reduced matrix elements are then easily
evaluated; a uniform charge distribution with
radius given by Eq. (1) has been assumed.

The results of such a calculation for °*Pt are
shown in Tables I and II. Table I shows the pa-
rameters B,, B,, and y determined by fitting the
E, matrix elements M,,%, M,,?, M,,?, and M,,>
for *¢pt, All three parameters of the model
were treated as free parameters. The value of
B, is in good agreement with the previously meas-
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ured value.?

The computed reduced matrix elements are
compared to the experimental values in Table II,
The agreement is very good; in particular, the
“anomalous” sign of P, is correctly predicted
even though M,,? <0,

It is therefore concluded that if the existence
of large values of B(E4,0%—4") for transitional
nuclei is interpreted as resulting from static
hexadexapole deformations, the finding that P,
>0 is not anomalous within the vigid asymmetvic-
votor model. It should be noted, however, that
this finding does not rule out other current mod-
els of the transitional nuclei. Indeed, the micro-
scopically obtained y-soft model of Kumar and

TABLE I. Parameters determined by fitting M,?,
Myy%, Myys?, and M,,? for 1 Pt, The parameters are
those of Eq. (1) of the text.

R, (fm) By By v (deg)
6.947 0.151 -0.070 41.71
195
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TABLE II. Experimental and predicted values of reduced matrix ele-
ments M,.s)‘=i)‘<s'|)M(E)\)ll 7) for 1Pt. The parameters of Table I have

been used. The units are e-fm”.

Myy:? M gy M g M,y,? Myt
Data —127.3(6)2  9.0(2)®  145.5(25)®  —83.(8)® <—964°
Theory -127 8.44 139 -61.2 — 1486
2Ref, 11, bRef. 4. CRef, 2.

Baranger'?!® (which fails to predict correctly
the sign of P, for **Pt) might also be improved
by including the B, degree of freedom; investiga-
tion of this is outside the scope of the present
work., The calculations described here merely
provide a simple example of the ways in which
E2 and E4 nuclear properties can have important
influences on each other.

A complete description of this model and its
application to W, Os, Pt, and Hg nuclei will be
published elsewhere. This work has been sup-
ported by National Science Foundation Grant
No. PHY 76-08788,
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Multiple satellites appear in absorption spectra on both components of the Cs 6s-9p
doublet perturbed by xenon at densities of the order of 10'® atoms/cm®, The profiles of
these perturbed lines computed with the Anderson-Talman theory, and the density depen-
dence of the absorption at the multiple satellite frequencies, definitely identify the origin
of the satellites as the combined additive effect of one to four perturbers.

it provides significant evidence from which real-

istic poetntials for the interactions of excited
atomic states may be inferred.'”® In the nearest-

The appearance of satellites on atomic spectral
lines perturbed by foreign gases, known for
many years, is of considerable interest because
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