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12 B158. - KoneGaTeabHo HHAYUHPOBAHHEE NPOrPECcCHH
B . 9/EKTPOHHOM  cnekTpe rexkcadropnaa’ HPHAHS. —
Brand J. C. D, Goodman G. L. Vibronically induced;

= Jahn — Tellér progressions in the electronic spectrum of——

iridium hexafluoride. «Canad. J. Phys.», 1968, 46, Ne 15,
1721—1724 ' (anra.) , ‘ ' e
Cnextp mnorjomenust napos IrFg mexnay 0,7 u 1,3 p.
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KPaMepcoBo CHpoXKAenHe, He MOXeT GWiTh pacuienziems |
31 CUCT ~3JIEKTPOCTATHY. CHJ. B COOTBETCTBHH C 3THM B!
B CIEKTpaxX He HAGJIOAeTCA paCLIeNAenHs Aas COCTOsHHl |
v 0 Vv , HO AT vz HAGJIIOAACTCST KOPOTKAs nporpec- |
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CHST 32 CYCT AHMOJIBHOpA3pelIeHHOi KoJeGaTeabHON YACTH '
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GbITh OGYyCJIOBJIEHA NPHMECbI0 HeueTHbIX, OPOHTaJIbHO BbI- |
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- 89: 120134f Raman scattering of neat and mixed crystals
of iridium fluoride (IrF¢): the Jahn-Teller interaction in
the ground state. Bernstein, E. R.; Webb, J. D. (Dep. Chem.,
Colorado State Univ., Fort Collins, Colo.). U. S. NTIS, AD
Rep. 1978, AD-A052754, 31 pp. (Eng). Avail. NTIS. From

2

Gov. Rep. Announce. Index (U. S.) 1978, 78(14), 137. Raman
scaticring data for neat and mixed crystal IrFs samples at 77 K :

are reported. r(eg) And ws(ta) both evidence nonvanishing

Jahn-"Teller interactions for the ground state. The linear |
Jahn-Teller parameters for these modes are D2 < 0.001 and D5 = °
0.02. The v5 Jahn-"Teller interaction is large enough to quench :
an expected exciton splitting of ~1/20 cm almost completely. -
The w2 Jahn-Teller interaction is small enough so that exciton !
interactions predominate; however, normal v2 k = 0 sharp line :

exciton structure is not obsd. Anomalous phonon behavior is

obsd. and discussed with respect to other hexafluoride phonon !
data. The non-Jahn-Teller active modes »1, v3, v4, rs behave in a -

fashion consistent with other members of this series. . .
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121: 216068t Spectroscopy of hexafluorides with an odd number
of electrons: operators of interest for electronic spectroscopy
and for the Jahn-Teller effect. Boudon, V.; Michelot, F.;
Moret-Bailly, J. (Laboratoire Physique, Universite Bourgogne, 21000 -
Dijon, Fr.). J. Mol. Spegti:osc. 1994, 166(2), 449-70 (Eng).
A simplified model describing the electronic levels of a (fa)n
configuration is proposed. A new tensorial formulation for Jahn-Teller
(linear, quadratic, ...) operators is developed. Particular attention is'
given to the case of electronic states with G' symmetry and to their
vibronic structures. Calcns. and predictions are made for the a and e

/ W L //‘4 1%) electronic states of IrFe. - |

. A.199Y, 12, n 18



VY | /996

/ 21B1275. ChnexTpockonus rekcadTOpMAOB C He- |
YeTHBIM YMCJIOM 3JIeKTPOHOB. BuGpoHHLIe NMoJIOCKHI
IrFs. Spectroscopy of hexafluorides with an odd number
of electrons: The vibronic bands of IrFg / Boudon V.,
Rotger M., Avignant D. // J. Mol. Spectrosc.— 1996.— 175,
N 2.— C. 327-339.— Amnrmn.

Mccnenosanmt MK-cnextprl norsomenns B 6anxuein UK-
o6nacTH rasoobpa3Horo ~Ii((,.bnpewxox\'eno yTOYHEeHHOe OT-
HeceHMe 3J1eKTPOHHO-KOJIEDAT. NEPEXOMoB JUIS NMEPBHIX NMATH
anexTponnuix cocroanuit IrFe. Ilna onucanus sxcnepum. nau-

.[l' /7. HBHIX pa3sBUTa MOME/b, BKJIOYAIOLIAaX YNPOIIEHHBIN TEH30p-
HBIT GOPMaTH3M ONMCaHus JIHeiHEX yneno SIna—Tennepa
B YeTHIPEKIbl BHIPOKAECHHOM JIEKTPOHHOM COCTOSHMM MoJle-
kyn Tuna XYe. ) o ~ I'. M. Kypamuina
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125: 259972h Ultraviolet absorption spectrum of gaseous IrFg'
in the 200-500 nm region. Boudon, V.; Rotger M.; Avignant, D.‘
(Lab. de Physique de 1'Univ. Bourgogne (Unite associee au C.N.R.S.),
Universite de Bourgogne, 21004 Dijon, Fr.). Spectrochim. Acta, Part A
1996, 52A(10), 1175—-1182 (Eng) The theory of the electronic transi-'
tions of iridium hexafluoride is briefly reviewed. The authors present

the UV absorption spectrum of this mol. in the gas phase over the 20000-;
50000 cm—! reglon Some new electronic transitions are obsd. Their

y W phys. origin is discussed and some values of the v,(A;g) totally sym. .
stretching mode frequency in these highly excited electronic states are '

/VWszen s skl e
O

C 41956, 128 N o
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! 124:214879w Spectroscopy of hexafluorides with an odd. num-
ber of electrons: the vibronic bands of IrFe. Boudon, V.; Rotger,
M.; Avignant, D. (Lab. Phys., Univ. Bourgogne, 21004 Dijon, Fr.). J.
Mol. Spectrosc. 1996, 175(2), 327—39 (Eng). The low resoln. absorption
spectroscopy of the first five excited electronic states of IrFg has made
possible some new assignments for the vibronic transitions of this mol.,’
and the detn. of new vibronic parameter values. They are more accurate'
than those found in the literature. In this aim, we introduce a simpli-
fied tensorial formulation for the linear Jahn~Teller terms in a fourfold
degenerate electronic state of an XY¢—type mol., which allows easier
M ) computation of matrix elements and avoids the use of perturbation theory. !

Methods for IrFe synthesis (using a dynamical flow system) and purifn.
are also presented. o S :

05,1996, 139, w16
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124: 214827c¢ Spontaneous Raman scattering spectrum of zas-‘
eous IrFg in the ground electronic state. Rotger, M.; Boudon, V.;
Nguyen, A. T.; Avignant, D. (Lab. Phys., Univ. Bourgogne 21004 Dx-
jon, Fr.). J. Raman Spectrosc. 1996, 27(2), 145-8 (Eng) The Raman
spectrum of IrFg in the 100—730 cm~? region was obsd. in the gas phase
using argon laser excitation. New values for the v,(A;y), v2(E;), vs(F3y)
and probably 2v,(F,,) band centers are given. The O, Q and S branc
contours of the v, (E;) band are described for the first time. The ground |

. vibrational state population anal. allowed confirmation of the Ir-F bond
I r length found in the literature. No evidence for a Jahn—Teller effect in
M} L‘ the X(G ) electmmc state was obsd. . ‘
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133:50237 "  Gas-Phase Molecular Structures of
Third Row Transition-Metal Hexafluorides WF6, ReF§,
OsF6, IrF6, and PtF6. An Electron-Diffraction an
Initio Study. Richardson, Alan D.; Hedberg,
Kenneth; Lucier, George M. Department of
Chemistry, Oregon State University Corvallis, OR
97331, USA Inorg. Chem., 39(13), 2787-2793
(English) 2000 » The mol. structures of WF6,
ReF6, OsFé6, IrF6, and PtF6 were measured by
electron diffraction from the gases, the last from
both PtF6 itself and f a vapor assumed to consist
of a mixt. of 02 and PtF6 obtained by heating salt
O2PtF6. For models of Oh symmetry the bond lengths
in the 1st three members of the series are
essentially identical, but the Ir-F and Pt-F bo are
resp. ~0.01 and 0.02 A longer. Models of D4h
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from Oh symmetry must be small.

symmetry were also test for ReF6, OsF6, and IrFé6 in
which operaticn of the Jahn-Teller effect is
thought possible. For these models the same trend
was seen in the av. bo length values. The effect
of three-atom multiple scattering was also studied,
and exptl. ests. of the effects of vibrational
averaging (shrink on the distances were obtained.

Normal-coordinate analyses based on the obsd.
wavenumbers ~ yielded stretching force consts.
consistent with the us inverse bond-length/force-
const. relation. Ab initio MO optimizations of
mols. constrained to Oh symmetry were carried out
at several levels of th and basis-set size. Less
extensive optimizations of ReF6, OsF6, and IrF6
with D4h symmetry were also carried out. The best
overall agreement with both the exptl. values and

the distance trend for Oh symmetry was obtaine with

the Hay-Wadt (n+l)VDZ basis on the metals and the
aug-cc-pVTZ on the fluorines at the MP2 level, but
these bases with B3P86 and B3PW91 d. functional
theory were nearly as good and with B3LYP only
slightly worse. The D4h structures for ReF6, OsF6,
and IrF6 with the cited bases at the B level were
slightly more- stable (resp. 0.8, 2.6, and 1.4
kcal/mol) with t axial bonds shorter by ~0.04 A in
ReF6 and 0.07 A in OsF6, but ~0.05 A lo in IrFé6.

The significance of these values is uncertain. The

_exptl. bond lengths (rg/A) with estd. 2.sigma.

uncertainties for the models of Oh symmetry are W-F
= 1.829(2), Re-F = 1.829(2), Os-F = 1.828(2), Ir-F
= 1.839(2), and Pt-F = 1.852(2); the Pt-F value
from the O2PtF6é sample was 1.851(2) A. Although
the exptl. data neither confirm nor refute the
existence of the Jahn-Teller effect in ReF6, OsF6,
and IrF6, they ensure if present the distortion



