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6’ * 2451022, - CpaBsHenue pacnpefeienus — SJEKTPOHHOI

TJIOTHOCTH = HHTEPMCAHATHBIX- THAPHAHLIX KOMIJIEKCOB

- HNbgJ;; v unrepmeanatnoro ruapuaa HNb. Hccaeposauue
anajorun knacrep — o6beM, Vergleich der Elektronen-
dichteverteilungen  der Hydrido-Interstitialkomplexes.
HNbgJ;; und des Interstitialhydrids HNb. Ein Beitrag zur
Cluster-bulk-Analogie. Fritsche H.-G., Diibler F,
Miiller H. «Z. anorg. und allg. Chem.». 1984, 513, Ne 6,
46—56 (meM.; pe3. aHIJL.) ;

B pamkax meroga CCII—Xa—PB nposemeHH pacueThr
cuctem Nbg, NbgH, NbeJg®+, NbeJy; 'u HNbeJgdt, —cucrenm,
Hayuenue K-pmxeommmmzﬁm Mozeneit
xnacreproro coenunennst HNbgly, skcmepuMm. obHapy:e-

ﬁmmmz/ HOro H ONHCAHHOTO B JIHT-pe. Jlnst HarAsiAHOCTH ONHCAHHS

TIOJYUeHHBIX pelICHHil TMOCTPOEHH KapTel  3JMCKTPOHHOIL
W’y W nnotHoctd (p) u auddepenunansuoit p. Kapra p nokasu-
: / BaloT, UTO AJIS BCeX KJacCTepoB paclpejefeHHe p KOMNaKT-

HO B o6nacTsX BOJIH3H siiep,.a B 06aacTAX CBSI3H O 3Ha-

X [98Y 19 wiY



uHTeJbHO Menbule. B xnacrepe NbeJy; BHyTpenunit oxrasmup-
Nbg. xapakrepuayercsl CTaGHJAbLHBIM  paclpejeaHHeM p; CJa-
60 3aBHCALIHM OT BJHSHHS OKpY:Keuus J. AtoMapHHIT Bo-,
Jopox aaxke BHYTpH okrasapa Nb, xapaktepusyercs moutw
chepuy. cHMM. ‘pacnpenenenneM p. CpsizmBanue H—Nb B
HNb n HNbgJ;; xapaktepuayercst nepeHocOM 3JEKTPOHHOIX
IJIOTHOCTH € MeTaana na H. M, Ky3bMHHCKHIT
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10 51033." DaekTponHoe CTPOEHHE M MEXaHH3M CBSI3bi-
BaHHs BOMOPOAa, BHeapenHoro B HuoGuit. Elektronenstruk-

tur und Bindungsmechanismus fiir interstitiellen Wasser-

stoff in Niob. Opitz Christian, Griinler Bernd, Mil-
ler Hans. «Wiss. Z. Friedrich—Schiller—Univ. Jena. Na-
tur—wiss. R.», 1985, 34, Ne 5—6: Beitr. theor. und phys.
Chem., 667—672 (HeM.; pe3. HeM., aHTJL, PyC.)
PaciuxpenubiM MeTooM XIOKKeNs PacCYUHTAHO SJIEKTPOH-
Hoe cTpochHe OKTasaphy. kaactepos Nbg (I) i NbgH (1),
MOZeNHpyoWHX MeTamny. Nb # METAMT ¢ BHEAPEHHLIM B
MeXI0y3JHe BOAOPOJAOM COOTB. HOas 1 u 11 HafijeHbl OnTH-
MH3HPOBAHHBC JJIHHH CBA3cH MeXLy O/HXKaHWHMH aTo-
mamu Nb, 2,94 u 3,09 A coors. Paccunrannas 3Heprus
cBsiay atoma H B 11 cocrasuaa 2,2 3B. Ananua 3acesiento-
creit MO no Manaukeny B Il mokasan, 4To BHEAPCHHE Bo-
A0pOAa B HHOGH{ NPHBOAHT K ociaaGieHHIo CBA3H Nb—Nb
H3-32 H3MEHCHHsI 3JIGKTPOHHOH IIOTHOCTH nlz/x1 N}\O lagg.
S — . . A. Tonons
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¢ 107: 223544j Ab initio calculations of the electronic structure

"and cffective magnetic moment of niobium(Nby). . Wahnatroem,
Tomas; Rosen, Arne (Dep. Phys., Chalmers Univ., Technol., S-412
96 Goeteborg, Swed.). Surf. Sci. 1987, .189-190, 788-94 (Eng).’
The electronic structure of Nbs.clusters is caled. within tﬁe
spin-polarized local d. approxn. using the LCAO method. .The
calcns, were performed for a pyramidal and a planar structure with
cqual bond lengths extending from the value in the bulk to the value
for the dimer. The position and symmetry of the HOMO and LUMO
levels depend strongly on the bond length in the pyramidal as'well as
the planar structure, All clusters are diamagnetic except for. the
planar structure with a bond length longer than 4.85 au for which a
net spin polarization is obtained. - - RNEY. SN

0.A.198% 16¥, nAY



/Vg /v’z 109: 61672m Evidence of structural isomerism in small niobium

lusters. Hamrick, Y.; Taylor, S.; Lemire, G. W.; Fu, Z. W.; Shui,
J. C.; Morse, M. D. (Dep. Chem., Univ. Utah, Salt Lake City, UT
84112 USA). J. Chem. Phys. 1988, 88(6), 4095-8. (Eng).
Evidence is presented of structural isomerism for clusters Nbs, Nby;,
and Nbiz. The reactivity of Nba with N2 and D2 was used in detg.
the isomers. oo ’

- Ufo-
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U7 156615] Collision-induced dissocintion processes of niobium

vidiron tetrantomic monopositive ions: figsion vs. evaporation.

5 “h 8. K Lian, Li; Hales, David A.; Armentrout, P. B. (Dep.

ﬂﬂ }’/f . [/WM" *zm, Univ. Californin, Berkeley, CA 94720 USA). J. Chem. Phys.
%, 89(1), 610~11 (Eng). Cross sections for dissocn, of Nbe* and

%dw n¢ induced by collisions with Xe were measured using guided
) t=-bram mass spectrometry. Sep. cross sections for different
duct p d. The ] t-cnergy products are Nb2+ +
wducts wero measured. e lowest-energy produ I
ﬂ[&ﬁ MW “nend Fest + Fereap. . S Ay

C. A 1988, 109 N 1%
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113: 1211852 Jsoroess of niobium clusters: direct spoctroscopic
cvidence. - Knickelbein, Mark B.; Yaung, Shihe QChcm. Div.,
Arconne Natl. Lab., Argonne, IL 60439 USA). J. Chem. I'hys. 1990,
$53(2), 1476-7 (Fng).  The existence is conformed of Nb cluster
isomers displaying different reactivitics. Photoionization efficiency
sbectra are presented of Nbyz measured under conditions where: a)
the reactive form is the predominant isomer, and b) the reactive form
has been eliminated leaving mostly the unreactive form. The

y. ionization potentinls are also detd. for Nbs and Nbyo clusters.

O.A. 1990, 113 /Y
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118: 132598r Density-functional study of niobium clusters.
win, Leif; Salahub, Dennis R. (Fac. Artg Sci., Univ. Moztres.
Montreal, PQ Can. H3C 3J7). Phys. Rev. A 1993, 47(2), R774-R777,
(Eng). Local- and nonlocal-GTO-spin-polarized—d.~functiczs)
calens..were done for Nb clusters having two to seven atoms. The
most stable geometries, found with geometry optimizazion, Rave a2’
) high at. coordination. The.trends in the exptl binding eneryies
bond dissocn. energies, and ionization potentials were well reprnduced,
m with the exception of the pentamer boad dissocn. erarpy which was
4%- f’[LM too low. The possible causes are discussed. These are the et
extensive state—of-the-art calcns. to date for the clusters of 1
transition metal. L ! . .

¢.A 1993, 118, N G
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126: 163804z Photoelectron spectra and geometric structures of
small niobium cluster anions. Kietzmann, Hardy; Morenzin, J.;
Bechthold, Paul S.; Gantefoer, Gerd; Eberhardt, Wolfgang; Yang,
Dong-Sheng; Hackett, Peter A.; Fournier, Rene; Pang, Tao; et al.
(Inst. Festkorperforschung, Forschungszentrum Juelich, 52425 Juelich,
Germany). Phys. Rev. Lett. 1996, 77(22), 4528-4531 (Eng), American
Physical Society. Photoelectron spectroscopy measurements and d.
functional theory calcns. are combined to det. structures of Nb,~ (n =
3-8) clusters. A detailed comparison between obsd. and calcd. electronic.
binding energies shows that the clusters have low-symmetry compact
3—-dimensional structures and the lowest possible total spin, except for
the three— and five—atom clusters which are in triplet states. The
authors find evidence for the coexistence of two isomers of Nbg= under
‘some exptl. conditions. This approach shows great promise for structural
characterization of small clusters. .

C. 4. 1993, RS wild
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126: 52303r Spectroscopy of mass—selected niobium trimers in

" argon matrixes. Wang, Huaiming; Craig, Robert; Haouari, Hanae;

Liu, Yifei; Lombardi, John R.; Lindsay, D. M. (Dep. Chem. Cent. Anal.
Structures Interfaces, City Coll. New York, New York, NY 10031 USA).
J. Chem. Phys. 1996, 105(13), 5355—5368 (Eng), American Institute of
Physics. The absorption (scattering depletion) spectrum and Raman
spectra for Nb; in an Ar matrix prepd. by the mass selected ion deposi-
tion technique were obtained. The absorption spectrum in the visible -
region shows 3 overlapping transitions, centered at 20,300 em=? (A),
18,800 cm=! (B), and 17,000 cm~! (C), resp. Resonance Raman spectra
obtained with excitation into these bands display two distinct fundamen-
tal frequencies at 227.4 + 2.9(e") and 334.9 + 2.8(a";) cm~? which indicate
that the ground state of the Nb; mol. has a nearly equilateral triangular
geometry (Dgp). The f, (bond stretch) and fi, (stretch—stretch interac-
tion) force consts. for Nb are 1.95 and 0.05 mdyn/A, resp. The Raman
excitation profiles bear a strong resemblance to the triniobium absorp-
tion spectrum, but the peaks seem more closely spaced than the absorp-
tion spectrum. Both a'y and e’ vibration are obsd. with the same intensity
near the peak A, while the a'; vibration dominates the profile at the
peak B. Neither displays much intensity near the peak C.
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[”"3 { g] 129: 455128 Structural characterization of niobium-cluster
anions from density—functional calculations. Fournier, Rene;
Pang, Tao; Chen, Changfeng (Department of Physics, University' of
Nevada, Las Vegas, NV 89154 USA). Phys. Rev. A: At., Mol., Opt. Phys.
1998, 57(5), 3683-3691 (Eng), American Physical Society. We did an
extensive search for the lowest—energy isomers of Nb,~ (n = 3—8) with
a local-spin—d. method. We report the calcd. optimum geometries for
various cluster isomers, and their vibrational frequencies and electron
binding energies. We describe two simple ways to account for final—

( ﬂw /7 state effects on electron binding energies, based on Slater's transition
W ) state method, which yield results consistent with one another and with
#a0 T

expt. L —

CA- 1999, 129 V'Y
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/]: 7 g /0 130: 100942¢ Structural, electronic, and vibrational propcnies;

) j lof neutral and charged Nb,, (n = 8, 9, 10) clusters. Gronbeck, Hen-

rik; Rosen, Ame; Andreoni, Wanda (Department of Physics, Goteborg

University and Chalmers University of Technology, S—41296 Goteborg,

Swed.).- Phys. Rev. A: At., Mol., Opt. Phys. 1998, 58(6), 4630-4636 (Eng),

American Physical Society. We present a theor. study of the structural,

vibrational, and electronic properties of small niobium clusters (Nbg,

‘Nby, and Nb,) using d.~functional theory with local as well as gradient—

N M] , cor. exchange correlation d. functionals. For Nbg and Nb,, several low—

L MV’P% energy structures were obtained, whereas for Nby, there seems to be

: / only one isomer that is energetically preferred. Vibrational spectra are

Wb/ . in the range 100~300 cm=* and are sensitive to the structure. Electronic

/l/ Q P4 ‘properties are investigated by means of the densities of states, which

ﬂm) depend strongly on the geometry. The theor. results for the ionization

Wg) . ‘potentials and vertical detachment energies are in good agreement with
Available exptl. data.

@
CoA 1999 130, &
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F: Nbn+
Py 3
132:171728 FT-ICR study on hydrogenation of niobium
cluster cations Nbn+ (n=2-15) in seeded supersonic jet
and multiple-collision-induced dissocia of NbnHm+
hydrides. Vakhtin, Andrei B.; Sugawara, Ko-ichi

National Institute for Advanced
Interdisciplinary Research Tsukuba 305-8562, Japan

J. Chem. Phys., 111(24), 10859-10865 (English)
1999 Hydrogenation of niobium ‘cluster cations Nbn+
(n=2-15) in a seeded supersonic jet of H2/He and
multiple-collision-induced dissocn. (MCID) of resulting
NbnHm+ hydrides have been studied using a Fourier
transform ion cyclotron resonance (FT-ICR) mass
spectrometer. The nascent NbnHm+ hydri trapped in the
FT-ICR cell have broad m distributions with no apparent

C.- A 4960, 3L



prevalence of odd or even m. A pulse of argon applied
to the trapped clusters causes a dramatic squeezing of
the initial m distribution (throu the collision-induced
removal of weakly bound H2 mols.), favoring several
particular hydrides for each cluster size n, e.qg.,
Nb7H8+, Nb7H11l+, and Nb7H12+ for n=7. The max. m values
of these stable hydrides are close to stoichiometric
compn. of NbH2 for the clusters with n<13, and approach
th of NbH at larger n. The hydrides obsd. in our expts.
are different from products of the Nbn++H2 reactions
performed in the FT-ICR cell at room te which show only
even and strongly n-dependent m values. The MCID of the
NbnHm+ clusters occurs through the sequential desorption
of H2 mols. yiel NbnH+ and Nbn+ as final dissocn.
products for odd and even m, resp.” Base the expts. on
the MCID of Nbl2H18+, an explanation is suggested for
diffe reactivities of the Nbl2+ clusters toward H2 in
the ICR and fast-flow-rea expts.



F: Nb8
o 660
132:129556 A vibrationally resolved negative ion
photoelectron spectrum o Nb8. Marcy, Timothy P.s
Leopold, Doreen G. Department of Chemistry,
University of Minnesota Minneapolis, MN 55455, USA
Int. J. Mass Spectrom., 195/19s, 653-666
(English) 2000 The 488 nm neg. ion photoelectron
spectrum of Nb8, obtained at an instrumental resoln. of
~5 meV, displays a clear vibrational progression mode
with a frequency of 180 .+-. 15 cm-1 in neutral Nb8 and
165 .+-. 20 in Nb8-. The normal mode displacement of '
0.4 .+-. 0.1 ul/2 A indicates a very small geometry
change upon electron detachment. The electron affini of
Nb8 is 1.513 .+-. 0.008 eV. These results are discussed
in light of previous neg. ion photoelectron
spectroscopic and d. functional studies o Nb8 and Nb8.

C.A-R6€0, 124
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