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1999 The ground states of the halides and oxides contg.
transactinide elements Rf (element 104), Db (element
105), and Sg (element 106) were calcd. at t MP2, QCISD,
ccsD, and CCSD(T) levels of theory using one- and two-
compone relativistic effective core potentials. Spin-
orbit effects are rather sm geometries, harmonic
vibrational frequencies, charge distributions, overl
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populations, and dipole moments, but considerable for
atomization energie Electron correlations are necessary
for any accurate detn. of the mol. properties, in
particular for the evaluation of atomization energies.

Th lengths of Sg compds. are consistently longer than
those of the correspon compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slig smaller
than those for the corresponding W compds. due to spin-
orbit and correlation effects. The differences tend to
increase with the no. of ox atoms in the compds. Metal
charges and dipole moments are larger for the compds.
than for the W compds., implying that Sg is more ionic
than W. T structures are calcd. to be more stable by
about 2 kcal/mol than the C4v for TaCl5, TaBr5, DbCls,

and DbBr5.



F: SgF (7
P: 3g /jjJ
132:55059 Structures and Stabilities for Halides
and Oxides of Transactin Elements Rf, Db, and Sg
Calculated by Relativistic Effective Core Potenti
Methods. Han, Young-Kyu; Son, Sang-Kil; Choi, Yoon
Jeong; Lee, Yoon Sup Department of Chemistry and
Center for Molecular Science, KAIST Taejon 305-701, S.
Korea J. Phys. Chem. A, 103(45), 9109-9115 (English)
1999 The ground states of the halides and oxides contg.
transactinide elements Rf (element 104), Db (element
105), and Sg (element 106) were calcd. at t MP2, QCISD,
CCSD, and CCSD(T) levels of theory using one- and two-
compone relativistic effective core potentials. Spin-
orbit effects are rather sm geometries, harmonic
vibrational frequencies, charge distributions, overl
populations, and dipole moments, but considerable for
atomization energie Electron correlations are necessary
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for any accurate detn. of the mol. properties, in
particular for the evaluation of atomization energies.

Th lengths of Sg compds. are consistently longer than
those of the correspon compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slig smaller
than those for the corresponding W compds. due to spin-
orbit and correlation effects. The differences tend to
increase with the no. of ox atoms in the compds. Metal
charges and dipole moments are larger for the compds.
than for the W compds., implying that Sg is more ionic
than W. T structures are calcd. to be more stable by
about 2 kcal/mol than the Cdv for TaCl5, TaBr5, DbCl5,

and DbBr5.
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Methods. Han, Young-Kyu; Son, Sang-Kil; Choi,
Yoon Jeong; Lee, Yoon Sup Department of Chemistry
and Center for Molecular Science, KAIST Taejon
305-701, S. Korea J. Phys. Chem. A, 103(45),
9109-9115 (English) 1999 . The ground states of
the halides and oxides contg. transactinide elements
Rf (element 104), Db (element 105), and Sg (element
106) were calcd. at the HF, MP2, QCISD, CCSD, and
CCSD(T) levels of theory using one- and two-component
relativistic effective core potentials. Spin-orbit
effects are rather small for geometries, harmonic
vibrational frequencies, charge distributions,
overlap populations, and dipole moments, but
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considerable for atomization energies. Electron
correlations are necessary for any accurate detn. of
the mol. properties, in particular for the evaluation
of atomization energies. The bond lengths of Sg

compds. are consistently longer than those of the
corresponding W compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slightly
smaller than those for the corresponding W compds .

due to spin-orbit and correlation effects. The
differences tend to increase with the no. of oxygen
atoms in the compds. Metal charges and dipole

moments are larger for the Sg compds. than for the W
compds., implying that Sg is more ionic than W. The
D3h structures are calcd. to be more stable by about
2 kcal/mol than the C4v ones for TaCl5, TaBrS5, DbC15,

and DbBrS.
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relativistic effective core potentials. Spin-orbit
effects are rather small for geometries, harmonic
vibrational frequencies, charge distributions,

overlap populations, and dipole moments, but
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considerable for atomization energies. Electron
correlations are necessary for any accurate detn. of
the mol. properties, in particular for the evaluation
of atomization energies. The bond lengths of Sg
compds. are consistently longer than those of the
corresponding W compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slightly
smaller than those for the corresponding W compds.

due to spin-orbit and correlation effects. The
differences tend to increase with the no. of oxygen
atoms in the compds. Metal charges and dipole

moments are larger for the Sg compds. than for the W

compds., implying that Sg is more ionic than W. The
D3h structures are calcd. to be more stable by about
2 kcal/mol than the C4v ones for TaCl5, TaBr5, DbCl5,

and DbBrS.
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relativistic effective core potentials. Spin-orbit
effects are rather small for geometries, harmonic
vibrational frequencies, charge distributions,

overlap populations, and dipole moments, but
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considerable for atomization energies. Electron
correlations are necessary for any accurate detn. of
the mol. properties, in particular for the evaluation

of atomization energies. The bond lengths of Sg
compds. are consistently longer than those of the
corresponding W compds. by 0.04-0.06 A. The

atomization energies for Sg compds. are slightly
smaller than those for the corresponding W compds.

due to spin-orbit and correlation effects. The
differences tend to increase with the no. of oxygen
atoms in the compds. Metal charges and dipole

moments are larger for the Sg compds. than for the W
compds., implying that Sg is more ionic than W. The
D3h structures are calcd. to be more stable by about
2 kcal/mol than the C4v ones for TaCl5, TaBr5, DbCl5,

and DbBrS5.
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Methods. Han, Young-Kyu; Son, Sang-Kil; Choi,
Yoon Jeong; Lee, Yoon Sup Department of Chemistry
and Center for Molecular Science, KAIST Taejon
305-701, S. Korea J. Phys. Chem. A, 103(45),
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the halides and oxides contg. transactinide elements
Rf (element 104), Db (element 105), and Sg (element
106) were calcd. at the HF, MP2, QCISD, CCSD, and
CCSD(T) levels of theory using one- and two-component
relativistic effective core potentials. Spin-orbit
effects are rather small for geometries, harmonic
vibrational frequencies, charge distributions,
overlap populations, and dipole moments, but
considerable for atomization energies. Electron
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correlations are necessary for any accurate detn. of
the mol. properties, in particular for the evaluation
of atomization energies. The bond lengths of Sg
compds. are consistently longer than those of the
corresponding W compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slightly
smaller than those for the corresponding W compds.

due to spin-orbit and correlation effects. The
differences tend to increase with the no. of oxygen
atoms in the compds. Metal charges and dipole

moments are larger for the Sg compds. than for the W
compds., implying that Sg is more ionic than W. The
D3h structures are calcd. to be more stable by about
2 kcal/mol than the C4v ones for TaCl5, TaBr5, DbClS,
and DbBr5.



F: SQF ' 7994

Pz 3

132:55059 Structures and Stabilities for Halides
and Oxides of Transactinide Elements Rf, Db, and Sg
Calculated by Relativistic Effective Core Potential
Methods. Han, Young-Kyu; Son, Sang-Kil; Choi,
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Rf (element 104), Db (element 105), and Sg (element
106) were calcd. at the HF, MP2, QCISD, CCSD, and
CCSD(T) levels of theory using one- and two-component
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effects are rather small for geometries, harmonic
vibrational frequencies, charge distributions,
overlap populations, and dipole moments, but
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considerable for ~atomization energies. Electron
correlations are necessary for any accurate detn. of
the mol. properties, in particular for the evaluation
of atomizdtion energies. The bond lengths of Sg
compds. are consistently longer than those of the
corresponding W compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slightly
smaller than those for the corresponding W compds.

due to spin-orbit and correlation effects. The
differences tend to increase with the no. of oxXygen
atoms in the compds. Metal charges and dipole

moments are larger for the Sg compds. than for the W
compds., implying that Sg is more ionic than W. The
D3h structures are calcd. to be more stable by about
2 kcal/mol than the C4v ones for TaCl5, TaBr5, DbC15,

_and DbBrS.
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and Sg Calculated by Relativistic Effective Core
Potenti Methods. Han, Young-Kyu; Son, Sang-
Kil; Choi, Yoon Jeong; Lee, Yoon Sup Department of
Chemistry and Center for Molecular Science, KAIST
Taejon 305-701, S. Korea J. Phys.
Chem. A, 103(45), 9109-9115 (English) = 1999 The
ground states of the halides and oxides contg.
transactinide elements Rf (element 104), Db
(element 105), and Sg (element 106) were calcd. at
t MP2, QCISD, CCSD, and CCSD(T) levels of theory
using one- and two-compone relativistic effective
core potentials. Spin-orbit effects are rather sm
geometries, harmonic vibrational frequencies,
charge distributions, overl populations, and dipole -
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moments, but considerable for atomization energie
Electron correlations are necessary for any
accurate detn. of the mol. properties, in
particular for the evaluation of atomization
energies. Th lengths of Sg compds. are
consistently longer than those of the correspon,
compds. by 0.04-0.06 A. The atomization energies
for Sg compds. are slig smaller than those for the
corresponding W compds. due to spin-orbit and
correlation effects. The differences tend to
increase with the no. of ox atoms in the compds.
Metal charges and dipole moments are larger for the
compds. than for the W compds., implying that Sg is
more ionic than W. T structures are calcd. to be
more stable by about 2 kcal/mol than the C4v for
TaCl5, TaBr5, DbCl5, and DbBrS. . 7
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compone relativistic effective core potentials. Spin-
orbit effects are rather sm geometries, harmonic
vibrational frequencies, charge distributions, overl
populations, and dipole moments, but considerable for
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atomization energie Electron correlations are necessary
for any accurate detn. of the mol. properties, in
particular for the evaluation of atomization energies.

Th lengths of Sg compds. are consistently longer than
those of the correspon compds. by 0.04-0.06 A. The
atomization energies for Sg compds. are slig smaller
than those for the corresponding W compds. due to spin-
orbit and correlation effects. The differences tend to
increase with the no. of ox atoms in the compds. Metal
charges and dipole moments are larger for the compds.
than for the W compds., implying that Sg is more ionic
than W. T structures are calcd. to be more stable by
about 2 kcal/mol than the C4v for TaClS, TaBr5, DbCl5,

“and DbBrS5.
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charge distributions, overl populations, and dipole
moments, but considerable for atomization energie
Electron correlations are necessary for any

accurate detn. of the mol. properties, in
particular for the evaluation of atomization
energies. Th lengths of Sg compds. are

consistently longer than those of the correspon
compds. by 0.04-0.06 A. The atomization energies
for Sg compds. are slig smaller than those for the
corresponding W compds. due to spin-orbit and
correlation effects. The differences tend to
increase with the no. of ox atoms in the compds.
Metal charges and dipole moments are larger for the
compds. than for the W compds., implying that Sg is
more ionic than W. T structures are calcd. to be
more stable by about 2 kcal/mol than the C4v for
TaCl5, TaBr5, DbCl5, and DbBrS5.
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131:121173 Ionization potentials of seaborgium.
Johnson, E.;? Pershina, V. Fricke, B.
(Florida Agricultural Mechanical University,

Tallahassee, FL, GSI-Rep., 99-01, 16 (English)
1999. Ionization potentias were calcd. of neutral
atoms and pos. ions of Sg, C Mo, and W. The
calcns. were performed within the
multiconfiguration Dira approxn.
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132:55063 Prediction of the Bond Lengths,
Vibrational Frequencies, and Bond Dissociation Energy
of Octahedral Seaborgium Hexacarbonyl, Sg(CO)6.

Nash, Clinton S.; Bursten, Bruce E. Glenn T.
Seaborg Institute for Transactinium Science, Lawrence
Livermore National Laboratory Livermore, CA 94550,
Usa J. Am. Chem. Soc., 121(46), 10830-10831
(English) 1999 The authors calcd. geometries and
energies of pentacarbonyls and hexacarbonyls of Mo,
W, and Sg as well as dissocn. energies and
vibrational frequencies of the hexacarbonyls Mo (CO)6
, W(CO)6 , and Sg(CO)6 in the frameworks of HF, MP2, !
and CCD, CCSD, CCSD(T) methods. - :



. /4 2007
learics e [ ln 07 7 | 777

5 (31 W
7 % Viag —bypu et 2 4L,

r ) fl dn
MMM%L 03 /[/%Wﬁj j/i'g .z‘z
ity wnd At
v &f//&mfz @ “leid) B

Danjectinik o Elenedtd £




Qe o_é
U Gl oD i
L o

thod




