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Experiments on the production of elements 112-116 Mable I. Polarizabilitiest (in a.u.) for Rn and element 118
Dubna, Russia, have proven the existence of the enhancattulated at different levels of correlation.
stability of their neutron-rich isotopes. Furthermotes t Atom a Ref.
existence of element 118 has been demonstrated usingthe  f MP2 CCSD CCSD(T)
**Ca beam and th&“Cf target [1]. The produce®?118 & 3499 3496 3478 3504  present

isotope has half-life #0.89"°", 3, ms in agreement with 2922 2848 2861 2861  calc. [6]

the theoretical predictions and decays ifttl14 or ] ] j 35.766  exp. [5]

282112, which undergo spontaneous fission,. 118 5001 44.45 46.64  46.33 present
Chemical identification of element 118 is a matter of 54.46 49.47 52.50 52.43 calc. [6]

the near future. Predictions of its chemical propgrtie
especially those important for gas-phase chromatograph;we also give here estimates of atomic, or van detsWal

exper iments [2] are, therefore, needed. Vgry accurate .Cf’eldii (Rwaw) of element 118. They were determined using
pu!atlons can nowadays_ be performgd using fully reIatl\g correlation between the maximum of the radial ghar
istic methods and algorithms. Thus, in this work we predensity of the outer valence AOs [7] and known

dict atomic properties of element 118 and its homolog Iﬁgv (Fi : .

. T . g. 1). The obtaine®4w(118) is larger thamR,qw
on the basis ddb initio Dirac-Coulomb (DC) calculations aw
using the DIRAC package [3]. In the D@b initio of the other gases due to the same reason an that for

method, the many-electron relativistic Dirac-Coulomb

Hamiltonian
4,44 118
H e —ZhD +Zl/rij @) Xe A
. i i<j 404 ke
is employed, where 5
© Ar
— 2 D:g 3,6
hy =calp+pc”+V,,.. ) y
3,24 ©
The atomic orbitals are four-component spinors
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Fig. 1. Correlation betweeRm.(Nps2) and R for the

whereP,(r) andQu(r) are large and small component,rare gases. The obtained valueRy(118) = 4.55 a.u.

respectively. The Faegri uncontracted 26s24p18d13f5g2h .

basis set was used for Rn and element 118 [4]. The eIec-T.he calculated properties can be used for further pre
fron correlation was taken into account at variouslgevedictions offadsorpnon behaviour of these elements on
of theory - Moller-Plesset (MP2) and Coupled Clustefartous surfaces.

Single Double (Triple) excitations [CCSD(T)]. The Har-

tree-Fock (HF) values were also obtained for comparison References
in order to elucidate the influence of correlation. [1] Yu. Ts. Oganessi&t al. Phys. Rev. C 74 (2006)
The calculations of polarizabilitytf were performed 044602.

with the use of the finite field method. The strengths [2] H. W. Géaggeler, A. Turler, In: Chemistry of Super-
the field were chosen as 0.0001, 0.001 and 0.01 a.u. The heavy Elements, ed. M. Schéadel, Kluwer, 2003.
results are summarized in Table 1. The obtained D] DIRAC 04, written by H.J. Ja. Jensetral. (2004).
CCSD(T) values are in very good agreement with eX4] K. Faegri, Theor. Chim. Acta 105 (2001) 252 .
periment for Rn [5] and much better than those calculat§g] CRC Handbook of Chemistry and Physics” &6li-

in Ref. [6] using the MOLFDIR code. The latter values tion, ed. D. R. Lide (2005).

are not accurate due to the small basis sets used. TéleC. Nash, J. Phys. Chem. 109 (2005) 3493.

0(118) is larger tha of the other gases due to the relaf7] J. P. Desclaux, At. Data Nucl Data Tables, 12 (1973)
tivistic expansion of the outer gpatomic orbitals (AOs). 311.

158



