A..-_UR -85-554

Covlz-gsor¢l --3

Los Alamos Natens! LaBorstory @ 02eaed by The Unwerity of Calilornia 1o the Un a8 Btates Department of Evcrgy under Contact W-7405-ENG. 24

LA-UR--85-554
DEB5 007664

~ TIMLE: CALCULATED MASSES AND DECAY PROPERTIES FOR HEAVY AND SUPERHEAVY ELEMENTS

AUTHON(D): G. A.._ Leander, Oak Ridge National Laboratory, Oak Ridge, TN
P. Moller, Univ, of Lund, Lunu, Sweden
J. R, Nix, T-9

SUBMITTED T0:  Proceedings of the International Workshop XIII on Gross

Properties of Nuclel and Nuclear Excitation, Hirschegg,
Kleirnalsertal, Austria, Janua.y 14-19, 1985.

DISCLAIMER

This report was prepared as an socount of work sponsored by sn agencv of the United States
Government. Neither the United States Government nor any agency th.reof, nor any of their e
employeses, makes any warranty, express or implied, or assumes any legal liablility or responsi. Ly
. bility for the soouracy, completeness, or ussfulness of any informstion, apparatus, product, or W\

, proosss disclosed, or represents that its use would not infringe privately owned rights. Refer-
snoe hersin to any specific commercial produst, process, or servics by trade nams, trademark,
manufscturer, or otherwise dow not necessarily constitute or imply its endorsement:, recom-
mendstion, or favoring by the United States Government or any agercy thereof. The views

and opinions of authors expressed herein do not necessarily state or reflect those of the
United Stetes Government or any agency thereof.

By accopianas of g arlidie. the publisher retagn.aen 1Nal the U S Govarnmant 1s1aind & nenaaciugive. royaty-free hcanse 10 publish 8! reprosuce
e pubhahel form ot thah Contribulioh. or 19 BHow 61hars 10 do 80, lar U S Government purpeese

The Los Aismas Mshond! Labaratery 1eauests that the Bud'ither 1GeNLTy this Bri¢ie 88 work Poriermad urde! Ihe Buapiced of INOU B Depa’iment of Enerpy

OSTABUTION OF TS BOCUMENT 1S LITED ) “@
{

Los Alamos National Laborator
O S A amC@S Los Alamos,New Mexico 8754%

BA st acss a.a.



About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov


Calculated masses and decay properties for heavy and superheavy slements

*
G. A. Leander, P. n611er' and J. R. llx.

'UNISOR, Oak Ridge Associated Universities, Box 117, Oak Ridge, Tenn. 37830
‘Depanment of Mathematical Physics, Box 118, $-22100 Lund, Sweden
¥Los Alamos National Laboratory, Los Alamos, New Mexico 87545

Within the framework of the macroscopic-microscopic method, models have been
developed that allow the calculation of nuclear masses and fission barriers to
an accuracy of approximatively 1 MeV, on the average. In one such calculation

Moller and Nix studied nuclei from 16O to the heaviest known clcmontsl-3).

In
that calculation the rms deviations between calculated and experimental masses
and fission barriers were 0.835 MeV and 1.331 MeV respectively. We have now
used that model to extend the calculations to additional nuclei up to Z=122. A
table where we list calculated ground-state masses, Q, . OB and Qp. will be
published elsewhere. However, since there were some masses missing in the 1980
calculation for 1Z=108 and 22109 that are now of interest in connection with
the recent discoveries of these >l.un:nts we give the results for these missing

elements here. Thus for 264108 and 265108 our new calculation gives the mass

excesses 120.90 and 121,95 MeV. For the isotopes 26‘-268109 the results are
128.26, 127.77, 128.52, 128.19 and 129.05 MeV. Experimentally, Armbruster and
collaborators have obtained the masses 120.97 MeV and 128,06 MeV for 265108

and 266109, respectively.

Our results for the superheavy region are quite different compared to earlier

calculations, compare for instance with the calculation in 1972 by Fiset and
4)
ix

N . The maximum shell correctior now occurs at 2Z=114 and N=178, ctf.
figure 1. The most longlived nucle! in the superheavy region are now 288110
and 290110. both with a calculated halflife of around 200 days. We feel that

these new results are probably more correct than the older results. In the
present version of the model the spin-orbit interaction strengths for protons
and neutrons and the range a of the Yukawa folding function (which tregulates
the surface diffuceness of the single-particle potential) have been carefully
determined by comparing calculatead and experimental levels in saveral deformed



and spherical regions of the periodic systems). To obtain a model valid
throughout the periodic system we keep the range constant and use an

1)

Axpression, linear in 1A, for the spin-orbit strength '. In addition, in the

1-3) of nuclear ground-~state properties from 16o to the heaviest of the

study
known elements it was found that the agreement between calculated and
experimental results were usually excellent throughout the entire region. When

the macroscopic model parameters were Jdetermined in 1980 the last element for

which we included experimental masses was 102No. In the present extrapclation
towards the superheavy region we note that the difference between the
experimental and calculated mass for 266109 is only 0.46 MeV. Thus the ° mcdel

extrapolates well 7 2 units beyond the last element to which the model
parameters were adjusted. We are at present studying other nuclear properties
in the trans-fermium region to learn more about the reliability of the model
for predicting the properties of the superheavy region, but already at this

stage the extrapolation properties appear promising.

We have profitted from discussions with P. Armbruster, W. D. Myers and W. J.
Swiatecki. This work was partly supported by the Swedish Natural Science
Research Council and the Office of Energy Research of th US Department of
Energy under contract no. DE-ACO5-760r00233 with Oak Ridge Associated
Universities.
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