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Calculated masses ●nd decav properties for hoa~ ●nd suporho8vv .Iomonts

●
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‘UNISOR, Oak Ridge Associated Universities, Box 117, Oak Ridge, Term. 37830

‘Department of Mathematical Physics, Box 118, S-221OO Lund, Sweden
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Within the framework of the macroscopic-microscopicmethod, 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
16 1-3)
O to the heaviest known ●lwnents . In

that calculation the rms deviations between calculated and ●xperimental masses

and fission barriers were 0.935 MeV and 1.331 MeV respectively. We have now

used that model to ●xtend the calculations to additional nuclei up to Z=122. A

table where we list calculated ground-state masses, Qa ? Q~and OEC will be

published elsewhere. However, since there were some massss missing in the 1980

calculation for Z.loe and Z8109 that ●re ~~owof int@rest in connection with

the recmt discoveries of these 21.mvnts we give the results for these missing

●lements here. Thus for
264

108 and
265

108 our new calculation gives the mass

●xcasses 120.90 and 121,95 MeV. For the isotopes
264-268

109 the results are

128.26, 127.77, 128.52, 128.19 and 129.05 MaV. Experimentally, Armbruster and

collaborators have obtained the masses 120.97 MeV and 128.06 MeV for
265108

●nd 266109, respectively.

Our results for the suporheavy region are quite different compared to ●arlier

calculations, compare for instance with the calculation in 1972 by Fiset ●nd
~ix4),

Tha maximum shell correction now occurs ●t 1=114 ●nd N-178, cf.

figure 1, The most longlived nuclei in khe superheavy region ●re now 288110

●nd 290110, both with ● calculated halflife cf ●round 200 daya. We feel that

these n-w xesults ●re probably more correct than the oldor rowlta. In the

present version of the model the spin-orbit interaction strengths for protons

and neutrons ●nd the range ● of the Yukawa folding function (which regulates

the surface diffuhenesc of the single-particle potential) have been carefully

determined by comparing calculated ●nd ●xper,imental lsvels in aaveral deformod



and spherical
5)

regions of the periodic system . To obtain a model valid

throughout the periodic system we keep the range constant and use an
1)Expression, linear in .1, for the spin-orbit strength . In addition, in the

●

1-3) of nuclear ground-state properties fromstudy 160 to the heaviest of the

known ●lements it was found that the agreement between calculated and

experimental results were usually excellent throughout the entire region. Wt,en

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

which we included experimental masses was No. In the present
102

extrapolation,

towards the superheavy region we note that the difference between the
266

.
experimental and calculated mass for 109 is only 0.46 MeV. Thus the -model

extrapolates well 7 Z units beyond the last element to w!~ichthe 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 ptopertlas of the superheavy region, but already at this

stage the ●xtrapolation properties appear promising.

We have pro?itted 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

Energy under contract no.

Universities.
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