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Relativistic Electronic Structure Theory for SHE
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Relativistic Effects on Atomic Properties of Group-12

Elements
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Ad-atom on the embedded gold cluster




Relativistic Quantum-Chemical Methods and
Systems

Dirac-Fock method
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Dirac-Coulomb-Breit

Y EN J)?;

h=a hy(i)+=
[ 2IJT|J

he(i,j) = -V2[(@ia)ri™* + (@iri)@riri"]

Electron correlation: Cl, MP2, CCSD(T)

Systems Examples Properties

Atoms till Z=122 el. conf., IP (0.01 eV)

MCDF Rf - Hs IP, IR, E°




Molecules |113H,114H;, |De, Re K
118H,

Relativistic Density-Functional Theory Method
(DFT-RGGA)

Single-particle equations
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t=ap+b - Dirac kinetic-energy operator

Electronic and magnetization densities
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Systems: chemically interesting
(trends/rel. effects./exp. predictions)

Systems Examples Properties

Molecules RfCls, DbOCl, De, Re, N;
SgOZC|2, BhO3C|, DHads;Tads
HSO4

Cluster/solid Hg-Auy,, 112-Au, DHags, Tads

Aqueous RfCls*, DbOCIs%, c.f. (Ki),

SgOFs, etc. Kyq




Predictions of the Adsorption Temperature for the

Heaviest Elements

For a comparative study: Ka(Ta) =Kg(Tg)
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Model of localized adsorption
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Properties of Hg and element 112
Property Hg 112
Imax (6S/7s), A 1.217 1.113
IR, A 1.36 1.41
m, g/at 186 283
no s™ 2.9940" 2.2140"
DHags, kJ/mol 121.6 (101 — exp.) 64.6
Tads, K 428 (exp.) Taas(Hg) - 200




Calculated Adsorption Energy of Hg and Element
112 on Gold Clusters of Different Size
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