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9 J1102. 3AnekTpoHHas  CTPYKTypa Kapbuma HHKedas.
The- electronic structure of nickel ~ carbide. Kifaura
Kazuo, Morokuma Keiji, Csizmadia I. G. «J.
Mol. Struct.», 1982, 88, Ne 1—2, Suppl.: «Theochem», 5,
Ne 1—2, 119—125 (aura.)
Iposeneno mccnenosanie cTpoenns Mmonekyant NiC g
oM paMKax MeToa OGOGIIEHHBIX BAJeHTHHX CBA3ell (OBC).
/Ml Ilposoamance  takxke CCII-pacueTH, ¢ HCMOMb3OBaHMeM
MaTpHUB! TUIOTHOCTH, MOJy4YeHHO{t B pamkax OBC-MeTona
V{[ A / 0 B KauecTBe  HauaJbHOro npuGanxkenus. Haiigeno, uto Mo-
JeKyna o6afaeT 3aMKHYTON 3/eKTPOHHOIY o6osoukoil, Ni
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i C coesmHeHB! TpOiiHONi cBA3blo- -(re=1,805 A). Cpssb
Ni=C cuapHOo nonspusopana, 3apsg Ha Ni-0,56. nep-
rus pHccouHamHu Do, MojiyueHHast B paMKax OBC-MmeTO0a2,
cocTaBaseT 23 KKaJj/MOJb. <D?'H,uameu-ranhuaﬂ KoJacOaTeb-
Has yactota w.=1219,3 cM—!, yTo Xopowo corsaacyercs ¢
oleHKoit aToil Beaiunubl (1123 cm—!) na ociose e (P+C).

B. A. Kyaikos:
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t 16 526, DAeKTPOHHOE CTpOeHme KapOuaa mHuKes. The'
electronic structure of mnickel carbide. Kitaura Ka-j

zuo, Morokuma Keiji Csizmadia® L7 G.;

«J. Mol. Struct.», 1982, 88, Ne 1—2, Suppl.: «Theochem», |

5, Ne 1—2, 119—125 (aura.) !

Merozamn CCIT MO JIKAO 1 oGoGuieHHbIX BaJICHTHBIX !

cxeM (OBC) paccunTaHbl 3JEKTPOHHOE CTPOCHHE H NMOTEeH-~|

IHAAbHBIC KPHBBIC OCHOBHOTO COCTOSHHS MOJICKYJIBL NiC.!

/;RW d/} B pacuerax HCMOJb30BajCs Gasuc CrpymmipOBAHHEIX raycs
) cOBHIX (-uHii, JBYX3KCIOHEHTHbIl JJIs1 OCTOBHBIX H Tpex-:
oKCTIOHeHTHBI! Aas Bajdenthex  AO. VYcranosseno, 4TO

@ ' NiC B OCHOBHOM COCTOSIHHH XapaKTepH3YeTCsT NOJHOCTLIO
/ 0/ 3aN0HEHHOI 3MCKTPOHHOiT 060J0uKoit ¢ (popMaIbHO TPOii-:
ot cpsaspio n 2 nemojedenmsmi napami  (:Ni=GC:).|

Buiuncnennbie MeroioM OBC CHeKTPOCKOMHY. NOCTOSHHbIE
NiC’ cocTaB/H: paBHOBEeCHOe MexKbsaepHOe pacCTOTHHE
R.=1,805 A, mnoanast 3HEprHs E=—1544,093 ar. exa,
sueprus _auccounaunn De=23 KKan/MOJb H _4acrora Kose-!

X. 1983, 19, W /6



0aHuit we=1219 cM~!. COOTB. CNEKTPOCKOMHY, TOCTOSHHEIE,
paccunranuvie Mmerozom CCII MO JIKAO, cocraBuau:
Re=1673 A, E=—1543919 ar. ex, w.=1512,2 cm-l.
Cesasp B NiC sBasercss cymecTsenHo noasipHoii. Cpenan
BeiBOA, uTo NiC MoxkeT BCTymaTh B p-UMH, THOHUHBE AJS
kapbewo. . H. A. Tonoas
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/111: 201964b The nickel-Group IVA molecules nickel carbide
nickel silicide, and nickel-germanium (NiC, NiSi, and Ni(}c):
Shim, I; Gingerich, K. A. (Chem. Dep. B Tech. Univ. Denmmri
Lyngby, DK-2800 Den.). Z. Phys. D: At., Mol. Clusters 1989,
12(1-4), 373-6 (Eng). All-electron ab initio calens. have been,
applied to clucidate the electronic states and the nature of the chem,
bonds in the mols. NiC, NiSi, and NiGe. The ground states of all
three mols. are 12+, but due to the open 2d shell of the Ni atom the
mols. have many low-lving electronic states.  The NiC mol. is
QW/)[ MW strongly polar, and the low-lying electronic states are those arising
when the angular momenta of the 3Fg Ni* ion are coupled to the
?,W/ angular momenta of the ¢Sy C-anion. The chem. bond in the NiC
) mol. has triple bond character duc to the valence bond couplings
between the Ni 4s and 3dr electrons and the C 2p electrons. The
0fmﬂW chem. bonds in the mols. NiSi and NiGe are very much alike; they
i are double bonds composed of one ¢ and one = bond. The » bond is
due to the doubly occupied delocalized MO composed of the Ni 4s
& orbital and the Si.3pe or the Ge 4po orbital. The x bond originates
from the valence bond ccupling hetween the localized hole in the Ni
3dx orbital and the valence pr electron of Si or Ge.
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+-6B51033. MoJsekyabl HHKeJsi C aTOMaMH - 3/IEMEHTOB!
IV-it rpynnst: NiC, NiSi u NiGe. The nickel-group IV mo-'
lecules NiC, NiSi, and NiGe: [Pap.] 4th Int. Meet.
Small Particles and Inorg. Clusters, Aix-en-Provence,
5—9 July, 1988 / Shim I., Gingerich K. A. // Z. Phys..
D.— 1989.— 12, Ne 1—4.— C. 373—376.— Amura. i

Hesmnupuy. Merogamu Xaprpin — Poxka H KOH(Hrypau..
B3aHMOJENCTBHSI DPACCUHTaHa 3JMeKTPOHHAs CTPYKTYpPa MO-'
aekya NiC, NiSi n NiGe. [Ipocniexxena KOppensilHs Mexay.
9JIeKTPOHTILIMA CocTofinHAME  atoMa Ni H COCTOSHHAMH,
JIByXaTOMHBIX CHCTeM H ONpeje/eHbl BepTHKaJbHble 3Hep-
rui  BO30YXKJEHHst JBYXaTOMHBIX MoJeKya. Pesyabrathl
Goabliell 4acTbio CHOPMYNHPOBAHBI HA KauyecTB. YpPOBHe,
H Kacalorcsi yuactusi 4s- u 3d-anektpoHoB Ni B oOpaso-
PaHHH CBA3H. _ A. B. Hemyxun
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'v%‘i'SO: 357337c All-electron ab initio investigations of the elec-

" tronic states of the NiC molecule. Shim, Irene; Gingerich, Karl A. :

(Department of Applied Chemistry, The Technical University of Denmark, :
Lyngby, DK 2800 Den.). Chem. Phys. Lett. 1999, 303(1,2), 87-95 (Eng),
Elsevier Science B.V.. The low-lying electronic states of NiC are
investigated by all—electron ab initio multi—configuration self~consistent—
field (CASSCF) calens. including relativistic corrections. The electronic !
-structure of NiC is interpreted as perturbed antiferromagnetic couplings :
of the localized angular momenta of 4Fg Ni* and 4S, C-. The predicted |
ground state, 12+, is well sepd. from the dense manifold of excited states !
by an energy gap of 6465 cm~1. Multi—ref. configuration—interaction
(MRCI) calcns. result in r,=1.621 A'and w,=874 cm~! agreeing well ;
with new exptl. data by Brugh and Morse. D, is detd. as 2.76 ¢V, and '
Doas2.70eV. o E e T
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