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105: 197413¢ Analysis of the reactivity of small cobalt elusters.
Rosen, Ag  Rantala, T ' (Dep. Phys, Chalmers Univ, ‘Uechanl,
Swed,). 2. Phys, D: Aty Maol. Clusters 1986, 3(2-3), 205-4 {Eayh
"The electronic structure was caled. of small Co clusters Within thel
local spin d. approxn. by using the LCAO method. 'The calens. were!
made for simple geometries with the optimized no. of interat. bonds,
both for the bond length of Co: and the bulk metal. The Ferng
energy is smaller for Con clustera withion = 3, 4,5 and-nt > 10 than fuil
other clusters. 'Uhe varlation of the Fermi envrgy With the cluster!
wize correlates with the obsd, Ma tendeney for chembsorption, g
found for Co clusters in u supersonic beam. Magnetic maments g,
somewhat smaller for these active elusters, The lowest unoceupicd
lovels of majority apin appear closv to the highest occupied levels of

inority spin which ia not the case for the fnert clusters,
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113: 65654n Binding energics of tronsition metal clusters

measured with photcdissociathx). thng, Lar:s_mn; \n,n;;, Shihe

(Postdoctoral Stn. Phys. Chem., Xiamen Univ.,, Xiamen, Peop. Rep.

China). ~ Wuli Huaxue Xuebao 1990, 6(3), 272-6 ((,h).; The

. binding energics of transition metal (Co, Nb, Fe, Ni, V, Ta, Pd)

clusters have been measured as functions of cluster size and compn,

with cluster size up to 20 atoms. The photodissocn. measurentent

W showed that the binding energy is roughly const. with different
cluster sizes but differs with different cluster compns. For almost all

clusters measured, the primary onc-photon fragmentation pathway is
ML@ always found to be loss of a single metal from the cluster,

Bp Wr, ter, Niw, 1T, Jer, Pl
C.A-1990, /3, x &
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120: 174563x _Collision-induced dissociation of Coa* (n = 2-18)

[} with Xe: bond cnergies of cationic and neoutral cobalt clustors,

A = T g dissociation pathways, and structures. Hales, David A.; Sy, C.
X.; Li, Lian; Armentrout, P. B. (Dep. Chem., Univ. Utah, Salt

Lake City, UT 84112 USA). J. Chem. Phys.! 1994, 100(2), 1049-57

(Eng). The kinetic energy dependence of collision-induced dissocn.

(CID) of Coa* (n = 2-18) with xenon is studied by using a guided ion

beam mass spectrometer. Examn. of the general dissocn. behavior'

over a broad collision energy range shows that cobalt cluster cations’

dissoc. exclusively by loss of single atoms (cluster evapn.), with no
evidence found for elimination of mol. cluszter fragments. Bond

dissocn. encrgies for cobalt cluster cations, Cot* (n = 2-18 etd.

Irom measurements of the CID thresholds, Bom-'i energies rBﬁEmr

2 cobalt clusters, Coa (n = 4-18), are derived by combining these’
W cationic bond energies with ionization energies for Con from the'
literature. The_ dependence of binding engrgy on cluster size is:

similar to that obsd. for iron clusters, and indpires some speculation

% ue wé’ awjﬂ”/.’,e&&?dir}g;lusm,ion efrachures, o oo sy



Lty reny /99y
s

Lggm LN, /é& e ot J
oF -, -

 lm - /4 //)
0, W7 YT

%pz’w& sroece @ Lot mecd idl




A S S
cAngles; VR AN,

< )
/0#'
)

/a/m/




o@/w/‘ 1993/ Pedl (55 %)
L9E-8 SR »Y
‘ /&e/,/x/( ?/ R4



G Hod, Pus 88, 2k |, [1%
oo il S @ |
QU (sl &,

i Cll, Pa%,\gqg/ 200 A | p Mis-20d

\Ltw{@‘\XQ
Qmo&aou 5{’. el (ﬁ@aﬁ e&xﬂers

wille 1, nglicalions Jor oludde
${)mc{49<f‘ _ o



£,

Lo
.
/

N=3-13

mw/. Aac -

ZM?)

1995

124: 242739u Theoretical study on electronic structure of cobalt
clusters. Li, Jun; Tong, Xiao—min; Li, Jia—ming (Inst. Physics, Aca-
demia Sinica, Beijing, Peop. Rep. China 100080). Wuli Xuebao 1995,
44(11), 1727-33 (Ch). Based on multiple—scattering self-consistent—
field method, the authors have investigated the electron structure of Co,
cluster (n = 3—13). Comparing the calcd. ionization potentials for dif-
ferent geometries and electron configuration with the exptl. values, the
authors can study the appropriate electron configuration and geometric
structure of Co,. From the occupation of local 3d valence electron in
configuration, it was found, that the av. at. magnetic moment of Co
clusters decreases as the no. of atoms increases. From the geometry of
cobalt clusters, the possibilities of various ways of formation of Co, cluster
were also surmised.

C.A. 1996 (28 v /8




cluster anions studied by photoelectron spectroscopy. Yoshida, !

Hiroyuki; Terasaki, Akira; Kobayashi, Katsiyoshi; Tsukada,:

Masaru; Kondow, Tamotsu (Sch. Sci., Univ. Tokyo, Tokyo, Japan

ﬁ - 5 (/ é’ 113). J. Chem. Phys. 1995,. 102(15), 5960-5 (Eng). The
2]

— - /598~
I 123: 41132w Spin-polarized electronic structure of cobalt;

photoelectron spectra of Cou- (3<n<70) were measured at the photon’
energy of 4.025 eV by use of a XeCl excimer laser. For Coq- with
n=3, 4, and 6, the geometric and electronic structures were obtained
from the spectra in comparison with the 2alcd. spectra by the’
spin-polarized DV-Xa method. The spectra obsd. are reproduced
reasonably well by the calen. with postulating the most probable’

eometrical structures. The 3d band with the majority spin is sepd.
WW¢ . /(, gy 1.0-2.8 eV from that with the minority spin; the former is
completely filled while the latter is partly filled and extends above,
¥ Fermi level. The magnetic moments and the av. exchange energies of
-]%’ . L’M i /  these cluster anions were estd, For Coa- with n>7, the obsd. electron
i affinity depends linearly on the reciprocal of the cluster radius and

ﬂ%ﬁ 9,4 . approach the work function of a cobalt metal, as n increases. Below
?¢ n=6, the electron affinity deviates from the linear dependence. This'

A

[’Mm lz/ 7 e structure occurs at n7. The spherical conducting drop model
suggests the presence of mobile electrons in Cou- with n>7. ;

finding indicates that a size-dependent transition in the electronic
C.A.1998, (23, nY 7
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125:19496n An analytic relationship between size and joniza.

tion potential of transition metal clusters. Zhao, Jijun; Chen,

Xiaoshuang; Wang, Guanghou (Department of Physics and National

Laboratory of Solid State Microstructures, N. anjing University, Nanjing,

Peop. Rep. China 210093). Chem. Phys. Lett. 1996, 254(1,2), 21-24'

(Eng). Based on the effective~coordination—no. (ECN) model, we have

constructed an analytic expression for the size dependence of ionization

j potentials (IPs) for transition metal clusters. An approx. formula of the
surface ratio as a function of cluster size for the close—packed structures

has been fitted from the icosahedral-like structures. The IPs of Co,,

/a/%g/n Ya, Nb,, and Ni, are calcd. and compared with expts. as well as with
predictions of the conducting—spherical-droplet (CSD) model. It is found

that the present approach agrees with expt. much better than the CSD

model. -
@/@ X?) %?) @ /%?
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131:303468 Electronic states of transition metal !
clusters. Fujima, Nobuhisa; Yamaguchi, Tsuyoshi .
Faculty of Engineering, Shizuoka University .
Shizuoka 432-8561, Japan Mesosc. Mater. |

Clusters, 249-258. Edited by: Arai, Toshihiro. |
Springer: Berlin, Germany. (English) 1999. A review !
with 19 refs. We calcd. the electronic states of the 3d
transition metal clusters by using the local d.

. '
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functional method, and clarified their extraordinary

characteristics, which are mainly caused by the chem. .

bonding 3d electrons in the clusters.. We first clarify
the structure of chem. bonding in Mn clusters and its
size dependence, and discuss the origin of the magic no.
which has been obsd. in the cationic clusters. Second,

we calc. the electronic states of binary Co-V clusters

and discuss the extraordinary stability to the hydrogen-
adsorption of Col cluster.




2 - | Loo{
N=4

+ [135: 294221r Model potential nonlocal density functional calcu-
lations of small cobalt clusters, Conn < 5. Pereiro, M.; .Man'kovsky,

S.; Baldomir, D.; Iglesias, M.;" Mlynarski, P.:~ Valladares, M.; Suarez,

D.; Castro, M,; ‘Arias, J. E. (Facultad de Fisica, Departamento de Fi-

sica Aplicada, Universidade de"Santiago de Compostela, Santiago' de

‘Compostela, Spain). Comput. Mater. Sci: 2001, 22(1-2), 118-122 (Eng),

Elsevier Science B.V. Small cobalt clusters Co,(2'< n < 5) are studied

MW by using self-consistent nonlocal generalized gradient approxn. (GGA)
- d. functional methods. “An emphasis is made on a proper treatment of

~ z&,{{ .exchange and correlation effects. The enhancement of the magnetic mo-
menta as well as the bonding.properties of these clusters are discussed

in terms of the cluster size and symmetry. We compare some results

from deMon—KS (D) module release 3.2 and the computational scheme

of Sambe—Felton and Dunlap (SFD). _
. (
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132:127966 Global potential energy surfaces for the °
CO2 and CS2 molecules Zuniga, J.; Bastida, A.; Alacid,
M.; Requena, A. Departamento de Quimica Fisica,
Universidad de Murcia Murcia 30100, Spain Chem. Phys.
Lett., 313(3,4), 670-678 (English) 1999 Global
potential energy surfaces for the ground electronic .
states of the CO2 and CS2 mols. are detd. We use the
many-body single-value surfaces previously constructed
by Murrell and Guo (J. Chem. Soc. Faraday Trans. 2 83, -
683) and refine their parameters by the nonlinear least-
squares metho order to reproduce the obsd. vibrational
frequencies of each mol. The fi made by computing
variationally the vibrational frequencies using sets of
optimal generalized internal coordinates. The quality
of the  potentials checked by computing vibrational |
frequencies of isotopic species and high excitedﬁ
vibrational energies not included in the fits. i

o |
C. A L9860, 734, .
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