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21'B52.  Omueprui AMCCOUMAWMH JABYXAaTOMHBIX MOJEKY. 1969
.” . nepexonubix anementos. I. Hukeap. Kant.Arthur. Dis-
L _sociation encrgies of dialomic molecules of the transition

‘clement. I. Nickel. «J. Chem. Phys.», 1964, 41, Ne 6, 1872— ey g
111876 (amura.) '

. 4 . Vamepen TemmnepaTypHBIl XOJ4  KOHCTAHTDI pasnoBecHst|
L | INi,==2Ni B rasosoit ¢ase HaZl KIJIKIM  HIKeJIeM
‘L '(r-pa 2000—2200°K). Koncranra papuopeciis, a TaKixe|
. 1:naunse no ckopocti a(¢y3mn (sueitka Kuyacena) u mace-
w. . CMEKTPOMETPHY. AaHilple MO3BOJISIOT  OUEHHTL  BEJIHUHHY i
) _| :sueprim juiccounamint  Mosexy bt Niz. B npeanonozenn,
- ‘yTO HH3KOJEXaUlle 3JIeKTPONNLIC COCTOSIHS He BHOCAT

|_!pKJaa B MOJL. 3JEKTPOIHYIO (QYHKUHIO pacnpejeseniis it uTo
{CMHHOBAsT MYJbTHIUIETHOCTb — HEKOTOpAst CPEAHsIT MeXAy
| ntakcnmanbuoit (6) u mmmnmaasuoit (1) (a nmenno 2,45),
‘oKa3pBaeTcsl, uTO  sueprust Juccounaumn Niz  pabna
'54,5+5 xxa/moass. Ecmr mpuuaTth, uTO TEmIoTa CyGanMa-

i

unr mkeast npi 0°K pasna 100,7 xkaz (PPKXuy, 1939,
:Ne 15, 52664), To mo.ayuelfinas 3Hepris AUCCOLIAILII NO3BO-
{I5eT OUCHHTb TEMJOTY CyGMIMAMNH TBCPAOTO HHKeas C
_1ipenpaiicHiieM ero B MoJ. ras (146,97 kxaa). IloTenuian

Tks A




-

ommaain Niz onenen 6,4%0,2 26, 2 Snepris AMCCOMIALIII| .

‘nona Nip*. B 83,07 KKaa/s0a0,

ST,
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6 77, Ducpru AHCCOUHAUHM JBYXATOMHBIX . MOJICKYJ
nepexoaubix ajaementos. I. Hukeab. Kant Arthur. Dis
sociation energies of diatomic molécules of the transilion
elements. I. Nickel. «J. Chem. Phys.», 1964, 41, Ne 6,
1872—1876 (anrJ.) v v
"' Ha macc-CIekTpoMeTpe HCcaeoBaH map, HAXOAMLHIICST B
‘PaBHOBECHI 11aJ PACMIABAEHHbIM HHKeleM NpH T-pe Bbille
2000° K. Hikesap HaXOAWJACS B TAHTAJIOBOM THIJE, TIO-
KPBITOM H3NYTPH TOPHEM It HarpeBaJcs 3JIEKTPOHHOIT 60OM-

Gapauposkoil. B rasoBoii pase oomapyxenst mMoaeky sl Nip.
Wamepenue otnouwenist Tokop Honos Niz* u Nit B sasucu-
MOCTH OT T-Pbl NO3BOJIHJIO OLUEHHTH SHEPrHIO AHCCOUHALHH

D0 (Niy) =54,5£5 _xxaa/noab. Ilp 1cnosib30BaHHH  3TOI

ST =1t “Te[ioThl_cyGanmaunn nukeng 100,7 xx@a/smorb

NoAyyeHo, YTO TeMIOTa CyOAHMAllii _JHMepon Ni, pashxa
146,9+7—kxa2[ 3040 TccolHammiil HoHa NI+ ole-

ne;@'l’z’S,S,,O_-'_ij,ﬁr;r_cq/l/,u_ggw._ —__E. dpanresny

b JOE . 6D
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Kant A.
J.Chem. Phys& 1964, 41, 2359
Ni, (D) |
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< g : . s B EAESE
’ 11 A510. Teopus Y&-cnektpos Nip u Nig 1 runoresa,
/: oGbsicHAIOWAs YACTOTHbIE CABHIH Nif atoma Ni B Ar-mart-
(/) 'l. " puue. Anderson Alfred B. Theory of  ultraviolet
l/: l[’)spectra for Nip and Nis and hypothesis for argon matrix

b * firequency shifts for Ni atoms. «J, Chem. Phys., 1977,

6, Ne 11, 5108—5111 (aura.) i .

C momousio Teopun MO, HCMOJIB3YIOLCH TlapaMeTpH3o-

- annpie no Y @®-cnekTpaM Ni B rasonoit ¢ase AO 3d, 4s
Z@Wvééé/y w 4p, MHTCPNpETHPOBAHbI snekrponnbie mepexoas Nip n
, * ' Nis IToxTBepiKaeno panee n&gnnomelmoe oTHeceHIE™TPex
Y ssra6TMoaaBlINXCs nepexoaos iz i HHTEPNpEeTHPOBAHBI 1Ba
VLM Wy . - nepexoaa MOJEKYJIbl Nis. ITokasano, ll'rc? l\l:])i;:, “p Nig nmeior
@ ;mmex’mylo reomerpuio. HacroTuble caBHri 1Jd atomoB Ni

3 Ar-MaTpuue OGDACHCHB Pa3pPHIXARIOULIMIL B3anMOJEIi-
P LI ST

S

crpuami Mexay Ni o Ar.



B. (Chem. Dep., Yale Univ., New Haven, Conn.). J. Chem,
At. orbital 3d and 4s
ionization energies and the 4p orbital exponent are assigned

v using gas phase UV Ni atom spectra. These paramelers are used

. in a MO therory, producing an accurate description of the 3
ﬂM — obsd. clectronic transitions in Niz'und the 2 obsd. transitions in
©r/ s Nis, and they show the latter has a linear geometry. HOMO-LUMO

est in intensity.

7 3 Phys. 1977, 66(11), 5108-11 (Eng).

transitions are not necessarily the strong i
ire responsible for

ey .%/J. Antibonding interactions with the Ar matrix

the Ni atom frequency shifts.

*
/. /ﬁ?.g@fﬂ/y ®

_87:'31-154b-Thé6ry of ultraviolet spectra for“d>ialomic
nickel and triatomic nickel and hypothesis for argon
/ ' matrix frequency shifts for nickel atoms. Anderson, Alfred

7777




21 B165. Teopusi yabTpadnonerosbix cnektpos Ni, K:
Ni; n runotesa o cmemweHusix 4yactor atomos Ni B apro-

. - TI~
ﬂﬂb@ :

0/ HoBoit matpuue. Anderson Alfred B. Theory of
ﬂ "’ ultraviolet spectra for Ni, and Ni; and hypothesis for
C Z{g argon matrix frequency shifts for Ni atoms. «J. Chem.

Phys.», 1977, 66, Ne 1.1, 5108—5111 (anra.) )
B coc®BercTBHH ¢ aTOMHBIMI Y®-CNeKTpaMm HHKCAS B-
ra3osoit ¢ase npopesenbl OTHecenHs 3d aTOMHBIX OpGH-

v taneil, 45 HOHH3all. SHeprHii H 4p OPOHTANBHOM SKCIOHEH--

Tel. Ha ocnoBanmy TOJyueHHBIX MapaMETPOB BHINOJHEHH

9 ¢ [’ . pacuerst MO, no3BoJisOUlHE TOYHO YCTAHOBHTH TPH 9JCKT-
POHHBLIX Tlepexona, HaGmopaembie B crmektpe Nip u gpa —

- B cmekrpe Niz, a Taxkke npeIcKasblBaloUie JiHelHylo-
a 1
[///’Zﬂ/&/ reomeTpHio nocaennero. IloxazaHo, 4TO Tepexoms ¢ Hau-
pplclleil 3aceseHHONl Ha HaHHH3LIYIO BaxaHTHYI0o MO He-
o6s3atenbo HauGoJee ' uHrencHBHble. IIpexmonaraercs,
yTO AaHTHCBSI3LIBAIOULNE < B3aHMOACIHCTBHA ¢ Ar-MaTpHueit-
OTBETCTBEHHBI 32 CMELEHHsT YacTOT aToMa HHKeJs.

el 6. T Tabuyma
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%\3 10 [439. YabTpaduoseTOBblE M BHAMMBIE = CHEKTpbI

P ABYXATOMHBIX, TPEXATOMHLIX H BBICUIMX KJACTEPOB HHKes.
# Moskovits M, Hulse J. E. The ultraviolet-visible
7 ~
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s - .
- spectra of dialomic, triatomic, and higher nickel clusters.
«J. Chem. Phys.», 1977, 66, Ne 9, 3988— 3994 (aura)
IMosyueHsl 3eKTpPOHHBIE CHEKTpLl NOTJIOLICHHS (200—,
600 1M) MpoayKTOB OcCarKAeHHsi aTOMapHOTo Ni npu 10°K
B Matpiue n3 Ar. Oguapyxkenst Junui Ni, IIHPOKas 6Gec-
CTPYKTypHas mosoca ¢ LEHTpoM mpH 410 Hm H 2 monockl
377 u 529 um ¢ KonebarenbHoft CTPYKTYpOIl Wo==330 cM~L.:
VYKa3aHHBE NOJOCH OTOXKAECTBJCHBI, COOTBETCTBCHHO, C M€~
pexomaMi X38—<-B3S,=, X3~ «+CIl n  X%Fygm<
«A%%,— Monekysn Ni,. Ilpu HarpeBauHH  MaTpHUB A0
35° K naGnionades CAsnr mojockl X «B x 420 uM CTPYK- '
TypHas (0o~~200 cM—!) mosoca 480 mm (X<A). Cnenan!
BLBOJ 06 0Gpa3oBaHHH B MaTpHue KjacTepoB Ni,. Inpo-.
Kast HHTelicupnas nosoca 335 HM OTHeCEHAa K BBICUIHM, HC-:
_ OTOXK/ICCTBJICHHBLIM NO KOJI-BY aTOMOB Ni knactepam. Ilpn
JanbHeiieM nocTeneHHoM HarpeBanHH MaTpHUbL o0HapyHe-’
HO ee MoKeaTeHMe, THMHYHOE Ui HIKEJEBOro KOJJIOHAR;:
€ro CNeKTp CoMmocTaBJjcH € Pe3y/bTaTaMH pacueTon TO Teo-
pun Makcsessa—T apuerra. [loKa3ano yBeJHUECHHC SHEPruit
nepexofa ¢ puicmux 3ausaTeix MO Ha HH3WHE HE3AHATHE \
npit nepexoge ot Nip K BHICIUHM KjacTepaM H KOJIJIOHAY.
_But6a. 22. - L C. ®..b
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’@ 87: 31363w The ultraviolet-visible spectra of dintomfc,
triatomic, and higher nickel clusters. Moskovits, M.; Hulse,

J. E. (Lash Miller Lab., Univ. Toronto, Toronto, Ont.). o

P ! Chem. Phys. 1977, 66(9), H8-94  (Eng). The UV-visible

j "speetra of Niz and Nia trapped in Ar matrixes are ‘reported.
Three bands were obsd. for the former, 2 with voo at 377 and 529

nm resp. and wo ~330 cm-! and 1 continuous band centered at

410 nm. Two bands of Niy were identified, a continuous 1 at

— ~420 nm and 1 with vo at 480 nm and o of 200 cm-t. The
Lrenito
| 3

e

spectra of higher, uncharacterized clusters were also obsd. These

showed 1 intense, broad band centered at ~335 nm., Ni colloid

formed upon rml_onged wm"“:f) of the matrix and its spectrum
'g‘,&{c&/%‘ﬁmnpnrcs well with that caled. from Maxwell-Garnett theory.
é “T'he HOMO - LUMO transition increases in energy as one

progresses from Ni2 to bulk Ni. The obsd. spectral transitiong

are compared with reported values computed by various approx.

Mo calens., and several discrepancies are found between the

@ / ’ predicted and obsd. energy difference.

O Z I TRy

— i o)



" energy De = 4.14 eV. . The bonding of Ni is dominated by the

77

89:.169415n The clectronic states of Niz and Niz+. Upton,
Thomas H.; Goddard, William A., III (Arthur Amos Noyes Lab.
Chem. Phys,, California Inst. Technol., Pasadena, Calif)), .
Am. Chem. Soc. 1978, 100(18), 5659-68 (Eng). Extensive ;
generalized valence bond-(GVB) and configuration interaction |’
calens. (POL-Cl) were carricd out for the h)wcst states of Ni,
and Niz* for bond lengths -from 1.6 to 4.0 A. 'The six lowest
states of Niz are essentially degencrate with an av. equil. ‘hond
length Re = 2.04 A and De = 2.92 eV. A 42y ground state is
found for the ion with a bond length R. = 1.96 A and dissocn,

interactions of the 4s orbitals on each Ni with each Ni of Niz
corresponding to a (45)1(3d)? configuration. The lowest states
lead to singly occupied & orbitals on each center with other 3d
occupations leading to 100 electronic states within about 1.0 eV
of the ground state. - - : .

CA J95F LI WO
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3 B30.  daektponusie cocrosuus Ni; u Nipt. Upton
Thomas H, Goddard William A. The elegtronic
states of Ni, and Ni,*. «J. Amer. Chem. Soc.», 1978, 100,
Ne 18, 5659—5668 (anr..) : PR

B oGaacmn Mexbanepubix paccrosmiit or -1,6 10 4,0 A
TIPOBCACHB PACYEThl HHIKHHX 3.JEKTPOHHBIX COCTOSAHMIl MO-
qiekysist Nig 1 nona Nigt, Daekrponnas crpyxrypa npoaxa-
JH3HpOBaHa B TEPMHHAX OGOGUICHHLIX BAJEHTHBIX: CXOM.
Haiiaeno, uTo cBA3b B PaccMOTPEHHEIX MOIEKYIaxX 0{yca108-
JecHa ‘B3aumogciicTsHeM 4s-opOuTaseit atoMoB Ni, HMelo-
LHX INCKTPOHHYIO Kondurypaumnio (4s)!(3d)°. PacueTsi no-
TCHLHAMBHLIX KPHSBIX BBIOJHCHBI METOI0M KOH(QHTypal,
B3aHMOEIICTBHS € YUCTOM TOJbKO BAJICHTHBIX 3JCKTPOHOB.
Bumstiie 3.1¢KTpoHOB 0CTOBA, OTBEYAIONIEr0 CTPYKTYpE aTo- |
Ma Ar,. OMHCBIBAJIOCH 3(PPCKTHBHBLIM I[IOTCHIHAIOM, co:xep-’
ZKAIHM  YJICHBI, OTBCTCTBCHHBIE 33 BHYTPHATOMHYIO 3JeK-
TpoHirylo woppensuuio. Haitneno, uto 6 wmkunx snergT.poxx-{

o

®




HBIX COCTOSIL Ni; mpakruyecky BBIPOZKTCHB H Xapaxre-’

PH3YIOTCS DaBHOBCCHEIM MCKDAICPHHIM  paccTosiineM R,
OKOJI0 2,04 A u SHeprHedt nuccoumanuu 2,92 I8 (3Kcriepiy. .
OuCHKa Beauynhst R, B Nia pasna 2,49 A). Ocnopany |
cocrosnuey Nijt sipasercs  .cocrosmme ‘2.~ c sHeprueil |

AHCCOUHauny 4,14 3p u R.=1,96 A. Otmeyeno, yto 3acene-
uHe 3d-opGuraneii nmopoxiaer 100 3neKTponHbIX COCTOS-
whit Ni,, pacnonoxermpix BLIILIE OCHOBHOTQ'He GoJee, uyeMm
Ha 1,0 ss., . ;s 3 B. Hemyxuu

e s s i S0 T L2 e 2O
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3 A102.  SackTPOHHBIE COCTOSNNMY N1y 3y N1+ )
Thomas H, Goddard \Villi‘:l\mz}\.‘"]l\l‘lf‘f' '}Jhgt(;“
ctronic states of Ni, and Niy* <«J. Amer, Chém' Soe e-
1978, 100, No 18, 5659—5668 (anr..) . + O0C.>,
Paccunransl notenu. Kpupbie (ITIK) ans PiAa Huskoy
Kawux cocrosauuit Nip u Nip* gas MEXaToMHKx paccre-
siunit B Hutepsase 1,6—4,0 A. Pacuerp NPOBOMIMICE Bo.
JICHTHOM NPHGJMKCHHH € MOAH(HUHPORAHIEIy s‘bq’CKT;,s'

N\ HBIMH NOTEHLHaJaMH O0CTOBOB aToMoB Nj B C}KaTOM'Faycco
L ) -

L \\g\

Vé/l// ! qa s
b4

S

P [/IFINB

nom Gasuce (4s4p5d)—[3s 2p2d]| meropamu 0606iueHyy
BasenThbiX cxem ((OBC), OBC+KB ¢ HCOODIL 6a3uco§
KB ans onucauus cxemul tepmos Nip H Niy+, a Takxe KiBI
B Gojiee WIHPOKOM Ga3ice A yTOYHEHHS 0M10KeHHsA [y3.
KoJiexKawHnx Tepmos. IToxpoGio NpoaHaIH3HPOBayg CTpyK-
typa cps3n Ni—Ni, koropas o0yc/10BA€Ha MaBipy o6pa-
30M B3aHMOJENICTBHEM 4S—4s 3/1eKTPOHOB aToMoB  Nj I
HanGosee HH3KOMEKAHE YPOBHH NpPaKTHYECKH BLIDQX e |
Hbl H COOTBETCTBYIOT COCTOSIHHAM C BaKalCHSIMK ‘g 0-0p- |
|
|
:

“Guransx. ITonyyenw cienyomue 3uadenus PaBHoOBeCHL1x

MEHATOMHLIX pacCTOSIHHA M 9HeprHil AHCCOLMauuy (D,)
(B ckoGKaX npupegenwl SKCNEPHM. 3HAYCHHA): paug Ni, |
R.=2,04 A u D,=992 3p (2,4%+0,2 3B), 117 ocHoBHOrG
COCTOANHA 43, = Nij,+ R,=1,96 A u D.=4,14 sp 3,8+
+0,2 38). OGcyxpaercs oTnecense nonoc B SNICKTPOHHOM
CNeKTpe nornouienus. - B. . Bapanosckuix

|
/

—
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© 91: 219669n The A -= X system of diatomic nickel in argon “

\/‘//' matrixes. = Ahmed, Fakhruddin; Nixon, Eugene R. (Dep.

/ ;2/ Chem., Univ. Pennsylvania, Philadelphia, PA 19104 USA). o
Chem. Phys. 1979, 71(8), 3547-9 (Eng). The 1st observation is‘I

reported of the vibrational frequencies of the Niz mol. in is
ground electronic state (we = 331 em-1 for 6Niz in solid Ar),
Initially laser excitation of the Ni:/Ar matrix revealed weak Nis
fluorescence along with stronger einission features probably due
to Ni atoms. Several h of irradn. with UV laser light resulted in |
Lé{ R an aggregation process in which the at. emissions disappeared
/ and the A-X system of Niz grew in intensity. With each of the
UV lines from the Art laser, relaxed emission was obsd. from p’
= 0 of the A state to 2.0 vibrational levels of the ground state X,
starting with the 0-0 band at ~22,250 em-1, The 3 strongest
components of each band in the A — X cmission system are
assigned to 3Niy, 5NiNi, and ©Ni2. Some weaker lines which .
appear on the high frequency side of. the higher »" bands are |
clc:}xrlyr\gl(xe to the less abundant isotopes, ¢ Ni(1.19%
_and ©Ni(1,05%). e

w
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9B118.  Cucrema A—X ‘monexyan Ni; B apronogon
matpuue. Ahmed Fakhruddin, lNixom_'Euge-
ne R. The A-»X system of Ni, in ‘argon  matrices,
«J. Chem. Phys.», 1979, 71, Ne 8, 3547—49 (aura) -

HcenepoBanbl uacToTsl  KosieGawuii MoJnekyner Ni, g
OCHOBHOM coCTOsIHHH (0e=381 cM~!) B apProHoBoO#l Mat-
puue. ITomyuensr 3MHCCHOHHbBIE CMEKTPH CcHCTeMBl A—X
Mostekysst *8Ni; npu 1-pe 10° K. Bo3Gysxpenie ocyliecTs-
JISI0Ch aprOHOBHIM JIA3CPOM C MOWLHOCTBIO 340 MBp Ha
Amne Boanbsl 27 488 cM~l. OGuapyxeno, yro
MBlE B CHEKTPC TPH HaHG0Jee HHTEHCHBHbIX NHKa, coor-
BETCTBYIOT Hau(oJiee PacnpoOCTPaHEHHLIM H30Tomay HHKe-
ast — 8Nip, 6Ni, (npupoanoe cooTHOlIenue KOTOpHIX —
67,88% m 26,23%) n **Ni®Ni. Heckombko cnaGux NHKOD
B BU-yactn cnektpa 00YCJIOBJICHE! McHee pacnpocrpanen-
HLIMH  H30Tomamu nukesst — SINi(1,19%), %2Ni(3,66%) i
64Ni(1,08%). Ilpupenensl KoseGaTesblbie KOHCTAaHTH pajs
JICCJICAOBANNON CHCTEMB M TPOBCACHO CPaBHeHHe uyacTOT
KoneGauuil, paccuwraHHbIX Ha HX OCHOBe, ¢ 3KCnepHMeH-
TaJbHO MOJYYCHHLIMH 3HAYCHHSIMH 3THX YacTor.

_.B. A Capaes

, Habuopae-
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Y7l =605

The A—>X system of Niz in argon matrices, Ahmed
Fakhruddin, Nixon Eugene R, «J. Chem.
Phys.», 1979, 71, Ne 8, 3547—3549 (anra.)

471786 Cucrema A—X monexyn Ni, p Ar-matpuuax. !

Ionyyennt CHCKTPBHl  HHAYLHPOBaHHO Ar+-nasepou

. Gayopecuenmin  A—>X MoJekya  Ni, p Ar-maTpuuax.

CTpyKTypa KoacGatenpibix flonoc B cnexkrpax, o6ycuos-

JICHIIas Ha/yleM B MaTpHuax Pa3JHYHHIX H30TONMHY. MO- |
JeKya $8Nj,, SSNj6ONj, 50Ni,, oanozuauno CBHIETENLCTBYET

O TNpHHAzMexHOCTH Ha6JiogaeMoro H3TyYeHHsT MoJieKyJaM .
Ni2. Onpegenena KoneGaTeJpHast  wvacroTa MOJIEKY.T |

B OCHOBHOM COCTOSIHIIN (0.=381 cM~!. g 59N.i2). Or-
MEYCHO pacxoxaeHHe TNOJy4eHHBIX pe3yabTaToB' ¢ paHee
OnyGAHKOBaHHBIM AAHHEIMH 1O HCC/IE0BAHMIO CNEKTPOB

rorlomentita Niz b wnepruhix matpumax. B. C. Hsanon |
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90: 192818a Ab initio Hartree-Fock and configuration-in<

/' teraction treatment of the interaction hetween two nickel
(Z atoms. Shim, Irene; Dahl, Jens Peder; Johansen, Helge (Dep.
.)6 Chem. Phys., Tech. Univ. Denmark, Lyngby, Den.). Int. .

Quantum Chem. 1979, 15(3), 311-31 ‘(Eng). "The interaction
between 2 Ni atoms in the configurations (3d)8(4s)2 and
(3d)3(4s)1 was calced. using ab initio methods (Hartree-Fock and
Cl). The ‘results of the calcns. compare favorably with the
optical spectrum. The discrepancy between the caled. and the
exptl. dissocn, energy is discussed, and a new est. of the dissocn.
energy is given. The CI calens. show that the interaction
between the 2 Ni atoms is of a very complex nature, In spite of
this, the binding can be interrreted in a simple way. The bond
is mainly due to the 4ss; MO while the 3d orbitals of the 2
nuclei are exchange coupled. : T : |

O (G798 y 2/



. plmtitic §19 3 24
ﬂ 10 Mivs.” HecaenoBanre B3saHMOLENCTBHS MeXAy ABY-
L Ms atomamu Ni neammupuueckum meronom Xaprpu — Poka
jm xondurypaunonsoro m3aumopeiicteus. Shim Irene,
Dahl Jens Peder, Johansen Helge. Ab initio .
Hartree — Fock and configuration-interaction = treatment ‘
of the interaction between two nickel atoms. «Int. J.
‘Quantum. Chem.», 1979, 15, Ne 3, 311—331 (aura.; pes.. {

A

Py ,&f ey <ppanu., HeMm.) .

/ et HesMnupndeckum MmeroxoM Xaptp — Poka 1 METOLOM
KOH(HrypaUHOHHOro B3aNMOAEICTBHA HCCACAOBAHO 3JIEKT- x

;W/W‘ pontioe” crpoenne Niz (1) aas Koudurypailiiir o00HX arto- |
' MOB 3d845 I 3¢%35t— Ucnoab3oBan 0asuc rayccoBCKHX °

>3]
&!JQ/&&'W ¢-unit 14s11p5d, crpynnupopauusiit B 8s6p3d. TlpupeaeHst |
SHEPTHH CHHIVICTHBIX, TPHIVIETHBIX H KBHHTETHBIX COCTOSHHIL, |
i
i

9’ [IOTEHU. KPHBble, PACHpeAeJCHUS INCKTPOHHOI MJIOTHOCTH.
9 OcHOBHHM cocTosinieM Haitgeno 'Zg%, npuueMm asa Apyrux

CHHTJICTHHIX cocrosuus T'g 1 '2,~ pacnosoxensl mo sHep-
run Gmako Kk ocnoBHomy. CBsizb B I ocymecrBasercs
TOJbKO 4S-3;ekTponamy, dannmaiownmy MO 4sg,. Pesyss-
TaThl PACYCTOB COMVIACYIOTCSI C SKCNEPHMCHTANLHBIMH OMTHY.
CHeKTpaMu, 'Suephm JIHCCOUHAIHH uax'mmga pa.nno}“x 1,4238 |
P sy (okemepuM. onenxa 172). ! B..JL JleGeaes
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18 B32. HccaenoBaHHe B3AHMOIACHCTBHA MCAMAy ABymn
aTOMaMH HHKeJsl He3MNHPHYECKHM METOAOM Xaptpu — Po-
Ka C yueroM KOH(HrypauHoHHOro p3anmoneficreua. Shim
Irene Dahl "Jens, Peder, Johansen Helge.
‘Ab intitio Hartree — Fock and configuration-interaction
treatment of ' the interaction between two nickel atoms.
«Int. J. Quantum Chem.», 11979, 15, Ne 3, 3111r331
(amro; pe3. hpani, HOM.) L :

Hesymupayeckiy . merogom CCIT MO JIKAO ¢ orpann-

 YEeHHBIM Y4YeToM Kouurypai. B3aHMOACHCTBHS (KB) pac-
. ‘cunTaHbl NOTEHIHANTBHbIE KPUBHIE JUIT PASTHHLIX SJICKTPOH-
HBIX cocTostnit Fosekysbi Nip. Pacuer KB yuurnnar BCE

" "BO3MOIKHBIC TEPEXOAbl. MeXay 3s- u 4d-o6osoukami, UTO

03BOJIAN0  TIONYUHTH TIPABIJIbHYIO  \INCCOUHAUMIO Ha JBa
‘XapTpH-(HOKOBOKHX: aTOMa. BasHC COCTOST H3 CrPYINHpO-
BallibIX TFAYCCOBCKHX (ymKuuii (14s, 11p, 5d[8s, 6p, 3d).
‘Pacuer atoma-Ni merozom CCII 8 sTOM Gasjice PHBOAHT
® CACAYIOUINM PA3HOCTSAM SHOPTHIl MEKJY ALHSUIIMI TCPMa-

- ofll OOHOBHLIX KOHGNTrypauuil 3F (3d) 8 (45)>—3D (3d)%(4s)!=|"

L 00018 (0,0011),  'S(3d)1°—=D (3d)° (45)!=0,2540

'(0,0638) . aT. ex;. 9KCMEpUM. PE3YABTATH, TPHBEICIMINE p

4

~ “cKoGKax, 3auHTCABHO OTVIHYAIoTCa OT PacUCTHHIX, 4TO OOy-

CJIOBJCHO TJI.".00p. "KOPpPEJSL. sppexramu. Pacuer CCIT:

_ psaa cocromiuit Nip mpH MeKDBAICPHOM paccTommim R=| -



' XKAWHX K PAIWBIM SJIGKTPOHHBIM KOH(DHIypauusM, yKasbl-

,;5 at.”'¢l. MoKa3ad, vro Bkaansl d-AO B8 3aceseHHOCTDb Te-

PCKPHIBAHHS MaJbl . H . MPHMEPHO HA TIOPSIAOK “MEHbIUe, 4eM
Bkaax ot s-AO, Tak ¥TO XHM. CBsi3b wmexpy aromamu Ni
o6ycaoBeHa B OCHOBHOM . 4S0g-opGuranblo. Hamnune Gums-
KHX ‘TI0 3HEPIHH. COCTOSIHMHIT * OIHO CHMMETPHH, TpHHALJIC-

BAIOT H1a 3HAYHT. Posib dbdekroB KB. MO #, xax caeact-
Bl¢, SHEPrHH.® orpannycHHoM (pacuere KB cymecrsetno
3aBHCAT. OT BHIGOPa. HCXOAHOH KOHDHIYPAaUHH, OANAKO, -

* GopMa MOTCHLHABLHBIX, KPHBBIX 3aBHCHT TOJBKO OT TOTO, ! ‘
: B Kakylo H3 koudunypauuit csoGomuoro atoma- (3d)8(4s)?’

. (3d)%(4s)! mepexoant “KOHQHrypamHs —MOJEKYJH B

- AHCCOLHAW, mpeaeJre. B MEePBOM - OJyyae KpHBbIE HMEIOT

OTTa/IKHBATEJBHBIN ~ XApPaKTep, . TAK 4YTO B3aHMOJEHCTBHE
oiexkay mByMs aroMaMi Ni HaNoOMHHaeT BaH-1ep-BaanbCo- .
‘BO -B3aHMOJE/ICTBHE MEX/JY aTOMaMH ‘6/1arOpOJHBIX Ta3os, .
410 00BACHEHO . HECTOCOOHOCTBIO TTYO0KO PaCloJIOXKEHHBIX

-.d-AQ'x o6pasoBaHMI0 XHM. CBA3H. Bo BTOpOM cayyae Kax

;. CCII, Tax 1 KB mpuBoasT K 0Opa3oBaHHio - CBA3H, 0Oy-

' gmHe M 3HEPTHS ;IMCCOUHAlHH OLEGHEHH cooTs. B 4,15 at. ei.:

croBaeniol 4s-AO; ormeueno, uro 3d- u 4p-AO me BHOCAT
3aMETHOTO BKJ21a B ©BA3b. OCHOBHLIM Hai1eHO COCTOAHHE
1%,, XOTH OueHb GTH3KO OT HEro (B mpejenax 1 xKan/mMoub)

. pacnonioxenst - \I'g, 'Sy~ @ (B mWparesax 6 KKau/Mob) |

384, 384+, 3, (R=4,35 at. en.). Pasuopecroe paccros-

u 1,42 38 (KB, 3%,*). Tocuenuss BeHunna PACXOANTCS
¢ axcnepuy, ouenkoi ' (2,36£0,22, «J. Chem. Phys.», 1964,

© 41, 1872). Oxnako, awauH3 Gojiee \1OCTOBEPHBIX IJICKTPOH-

HBIX CICKTPOB, TOJYYGHHBIX B HHIKOT-pHOI Marpuue - («J.
‘Chem. Phys.», 1977, 66, 3988) B KOMOHHAUHH C JaHHBIMH
pacuera naer GoJee GJIH3KYIO K PacUCTHOI OLEHKY SHEPIHH
JiccouHaund, 8 1,72 38. Pacounpanible SHCPIiH NepexonoB
"XOPOLIO CONNIACYIOTCS C JKONEPHM. CMCKTPaMH, UTO TDH-

! BOAUT aBTOPOB K BHIBOLY O IOCTOBEPIIOCTH ‘PACCUHTAHHBIX

' TOTEHILHAJAbHBIX KPHBbIX.

A. Baratypbsin
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5 J196. Heammlpnqe’cxoe HCCJEe0BaAHHE CBA3K' B ';.'E,_vx-\
aATOMHOIT MoJsieKyJae Hukeast. An ab initio study of the‘bon-
ding in diatomic nickel. Noell J. Oakey, Newton)
Marshall D, Hay P. Jeffrey, Martin Ri.‘\]
chard L, Bobrowicz Frank W. «J. Chem. Phys.», ,‘
1980, 73, Ne' 5, 2360—2371 (aura.) ) y

PacueTsl 3/CKTPOHNOIT  CTPYKTYPH 1 noTenir. KPHBEIX
BLINMOJHCHB! 1JIs1 OCHOBHOro 3%,+ 1 psxa BO30YKACHHBIX
cocrosiinit_Nis. HMcnoab3oBanocs npnGamxenie apdexTns-
Horo noteiliiand ocroBa. PacueTnl npoBoxuaich b raycco-
BOM GasHCe AJsl BaJIeHTHHIX oOpO6HTajeir THna (452p5d)—
—[352p2d], ONTHMH3HPOBAHHOM AJisi ATOMHOrO COCTOSIHHA
3D u 3areMm cHoBa onTHMH3NpoBanHoM ans Nip orpannyein-
HBIM MeTofoM XapTpu—®oKa, 0GOGUICHHEIM METOIOM Dpa-
JICHTHBIX cXeM i MeTofoM KB (neckonbko BapnanTtos, or-
JIHYQIOWIXCST CTCMNCHBIO yueTa MeXKATOMHEIX H BHYTPHATOM-
HBIX Koppcnw"x).wl(aqqcmo yucra KOppensilioHHOl 3Hep- |

"""" — e o |
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“rmi 3aMeTHO BaiiseT ~ Ha pacucTioc 3Havenne e

(43,4 xkan/monb B HanGosiec IIHPOKOM 6asuce KB). Ile-
4)eCMOTp IKCTICPHM. pannbix no De € y4eToM HOBBIX CBCAC-
Hijit o BO30YXKACHHBIX coctosinusix Niz, TIOyueHHbIX B X0A€
janioro pacuera, mpusea K anaueniio De (sxcmepuM.) =
=465 KKkaa/Moab BMeCTO HCTOJb30BaBLICroc pance 3Ha-
yonns 55+5 KKaa/MOMb. CpsspiBanne B Ni, o0ycnoB:1eHo
npeHMyIecTBen o criapHBaHHeM 5-37eKTPOHOB 2TOMOB Ni
s cocrossax 3D (3d%4s"). Huswme 030y AeHHbE COCTO
HIs CBA3aHbl C NEPEXOJOM Tina 5Gg—>SOu, PTlu: PeaynbTa-
THl cpaBHHBAIOTCS € pacueTHBIMH maHHBIMH APYTHX aBTOPOB
(s TOM umcie TO Cuy). B. U. BapanoBCKHH
(A
QY



8635. Hesmnupuueckoe MCCJCHOBANHE CBA3H B ABYX-
atomnoii Moackyae mukeas. Noell J. Oakey, New-
ton Marshall D, Hay P. Jefirey, Martin
Richard L, Bobrowicz Frank W. An ab initio
study of the bonding in diatomic nickel. " <J.” Chem.

flxys.», 1980, 73, Ne 5, 2360—2371 - (anra.) |
C mcnoJsb30BaHHeM MNPHOMIKCHHA HCIMIHPHY. 3Q(CKTHB-
HOrO OCTOBHOrO MOTeHUHajsa B paMKax Meroaa XapTpi—
doxa, oGoGuiennoro Meroga BajentHsix cxem (OBC) u
MeT0a KoHQIrypal. B3aiMOAElCTBHA (KB) paccuntaio
un i/ 90 = 2/CKTPOHNOE CTPOGHIC HIKHIX 5JCKTPOHHBIX COCTOSHHIY
/ . MoJeKyan Nip. Banmeuribtit 6a3HC BKJIOYaJ rayccoBbl oOp-
GuTany, ONTHMH3HpOBaHHble AJsi cocTosmus 3D atoma Ni.
B pacucrax MerosoM KB ncrnospsonanbl op6uTani, noay-
- yennule MerogoM OBC, 1 yuTeHa BHYTPHATOMHASL 3HCPTHA
koppeasuus. B mpuGmokennn KB . pas  pasnosecHoro

MexkbsiiepHoro  paccrosuns b Niz mosydeno  3uauenie
. 4927 ar. em, a O3HCPrHs  ANCCOMHAUMI . COCTaBiaa

4(/ ﬁf/ 43,4 kkaa/Moab. Hukuue 1eCTb COCTOSIHMIT B N&Rcoomer-
. /1// . CTBYIOT 3,1_(;;_{1_90_}{;101’1,,Kou(bnr_ypaumr_c_AByMﬁ,_zu;;p}(_amu Ha

OMIWUL G 11 :
ﬂﬂ/ M4 795D




OMO. Ilpn ypeanueriiit CTCMCHH yueTa KOPpeasi. 3dgex-
TOB 3HCPLHH 3THX COCTOSHMHIL OGPA3ylOT 30HY MIMPHHOI
Metee 0,2 KKaa/MOAb, I TOWHasl CHMMETPHS HIZKHCTO U3

. HHX HaJeKHO le MOZKeT OBITD ycTanosBJsena, Ha ochoBanuu

NOJYUCHHUX AAHHHIX MO MCHbSICPHBIM DACCTOSIHHAM
SHEPrHAM HIKHHX 3JCKTPOHHBIX cocTostniit Nis, a Takike
HOBeMLIHNX 3KCHCPHM. AAaHHLIX NPOBCACHO MepeonpejieleHie
SKCMCPHM. 3HEPrHH  AMCCOMHAHH,  cocTaBHBulell 46
+5 KKaji/Monb (mo GoJec paHHHM JaHHBIM OHA paBHsIach

¢ 54%5 kkan/moan). Merogom OBC. paccuntaHsl suepri i

CHJLL OCHHJJISITOPOB ONTHY. IEPCXOA0B, I 1a OCHOBAaHHH

'9THX pacucTOB NpoBcAcHAa HHTepmperauist cnekTpos Nip

B BHAHMON H Y@-o6aactsix. CneKTPOCKOMHY. NapaMeTphl
At AUMOJbHO-pa3peuicHlibiX ONTHY.. NMCPCXOA0B H3 OCHOB-
1Horo coctosuust Ni; COMOCTABJEHBI C 3KCHEPHM. OLCHKAMH
STHX BOJHYHH. - K. A Toroap
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V93: 174178z An ab initio study of the bondin in diatomic |
nickel. Noell, J. Onkey; Newton, Marshall D.; Hay, P, Jeffrey;
Martin, Richard L.; Bobrowicz, Frank W. (Theor, Div., Loa
Alamos Sci, l.ab., Loa Alnmos, NM 87545 USA). J. Chom. Phys.
1980, 73(5), 2360-71 (Eng). .Hartree-Fock, GVI3 (general
valence bond), and CI ¢alens. were performed for dint. nickel
using an ab initio effective core potential, A basis set specifically
optimized for the 3D state of at. Ni is far superior to the more
common basis obtained from the 3F at. state. Correlation effects
are significant in detg. the bond energy. In particular, the 2
electrons of the s-s bond must be appropriately correlated, In
addn., correlation effects which one would interpret  as being
principally \intra at. in character have a marked effect on the
mol. properties. The theor. predicted bond dissocn, energy (D.)
of 43.4 kcal/mol is significantly lower than the exptl. est. of 55 &
5 kcal/mol. However, mol. partition functions caled. using the
present results indicate that the exptl. value should be revised!
downward to a value of ~46 + 5 kecal/mol, in good agreementf
with our calcns. An interat. distance of 4.27 bohr is computed|
and compared with exptl. ests. Spectroscopic parameters for,
di{)ole—nl owed transitions from the ground state were detd. from|
SCF and GVB calcns. and discussed in relation to the exptl.|
obsd. visible and UV spectra_attributed to Ni»._ . i



/%, | - \ /950
3 (O//%ze/ﬂ " /goaz//zbce/cc/mg e

iz Wﬂ/’ ' @bée(/wé /W@/ooe/ogwm/u&wu

Hlyptoniiiay.. Muaamé U O ‘;'2’
HUANPIR- . L0CIM QR 61 W/ﬁ VVLM/

.COC/MJWW ‘ j@g@/h /yg L [ waaﬁw 0/772@/47
‘ Q - /980 ) |



I BI3Y el e KfLLeE st g e EAL o
SRS T RLEE AT L, IO

v
=T

//) 7 #poB nepexoAHbIX MeTAan0B C 3d-3MEKTPOHAMH OrpaHHueH-
(54 nbim Meromom X®. Wolf Andreas, Schmidtke
e ‘Hans-Herbert. Nonempirical calculations on diato-

mic transition metals. II. RHF investigation of lowest

closed-shell states of homonuclear 3d  transition-metal

dimers. «Int. J. Quantum Chem.», 1980, 18, Ne 5, 1187—
1205 (aura.; pes. $paHiL., HeM.) .

OrpaunueHunM MerofoM Xaprpu— QPoka  paccunTanbl

- oTeHLHANbHbE - KDHBBIE HH3UIHX COCTOSIHHIT € 3aMKHYTOl

):j 724 &
R
/L

.o6on0ukoil (1Zgt) MoJeKys AHMCDPOB IEPCXONHHX MeraJ- )
iq0B ¢ 3d-3/ICKTPOHAMH: é(élb Nis, .Co,, Feo, Mny, Cry, Vo,
. Tis, Scp. Ha mpmyepe CW;"u Scp HCC/ICN0BAHO ~ BAHsHHE
| GasicHoro 1a6opa (OT MHHHM. IO GMN3KOro K ABYX3KCHO- |§
@ penTHOMY € YYETOM NOJAPH3Al. ¢-UMi) rayccoBHX OPGH- |
Q rancl. PacculiTalBl 1 CONMOCTABJCHH € IKCTEPHM. NAHHBLIMH |
.~ (\ § pesyJabTaTaMi IOJySMIHPHY. BHUHCJIEHHIT . pABHOBECHHIE
@ @ | MEXKbSIICPHLIC P3CCTOSTHIS, OCHOBHBIE "HACTOTHI KonebaHuit
& J TOTEHIHAJH HOHH3aWMH BCEX PACCMOTPEHHBIX MOJEKYJ.
OGeyAeHN KauecTB. ACMCKTH IJICKTPOHHOrO CTPOGHHA M
BbICKa3aHBl . COOGPAXKEHHsT O TOM, Kakoe cocTosHye M. 0.
_ OCHOBHBIM. JUJISt. TOM_HJIIL. HHOI{. MOJICKVJIBL. A, B. Hemyxun

2 /GFS L
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] 23B25. Honusaumus Banenthos 0GON0YKH B Maawix'
KJACTEPAX HHKEAR: BONHOBHE GYHKUMM C  HapymenHof |
cummerpHeii aas Nipt u Nigt. Newton Marshall D.»l
Valence ionizatfom— Smmatt nickel clusters: symmetry- |
roken wavefunction for Ni,*+ and Ni,*. «Chem. Phys, !
Lett.», 1982, 90, Ne 4, 291—295 (aura.) :
Conocrasiensl pesysbraTh PacyeTa SHepruii HoHH3auum |
C BaJIGHTHOH OGOVIOUKH JJi ABYXaTOMHOIO Kaacrepa Nis u |
Yerbipexatomnoro kaacrepa_Nis ¢ cummerpueii D, orpa- |
HHYCHHBIM M HEOTDaHHUYeHHBIM —MeToxaMu XapTpn — doka. !
IToka3ano, uTo 45-COCTOSIHHA HOHa OCTalOTCSl I€JIOKaH30- |

BAHHEIMH, B TO BpeMs Kak 3d-Ampxa CYIEeCTBCHHO" |
_JIOKaJH30Bana Ha aTtome. A. A Jlesuy

. ] +_
Y) Neg O

X. 1982 19 N3



/VLJ" | 1984

I 97: 133855g Valence ionization in small nickel clusters: |

f symmetry-broken wavefunction for nickel clusters (Nia+ |

u and Ni¢*). Newton, Marshall D. (Dep. Chem., Brookhaven |
L(/ Natl. Lab., Upton, NY 11973 USA). Chem. Phys. Lett. 1982,
90(4), 291-5 (Eng). The 4s and 3d ionization manifolds for Nis !

and Ni¢ (Da) clusters are compared, using symmetry-broken |

SCF wavefunctions. 'The 4s ion states remain delocalized '

whereas each 3d ion hole is essentially localized on a single atom,

thus causinf appreciable 4s polarization. Significant overlap of
e

W . 4s and 4d levels is predicted for clusters with a8 few as 4 Ni
M atoms. BEmi r—
7&0%;[

¢.A.198% ﬂu/é.
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12 1173. Houu3auus BaJEHTHBIX YPOBHeN B HeGO/b-
WHKX KJacTepax Hukens. BosHoBble dyHKuMn c Hapymen-1
Hoit cummerpueit s _Niot u Nigt. Valence ionization in
small nickel clusters. Symmetry-broken wavefunction for
Nis* and Nij*. Newton Marshall D. «Chem: Phys,
\I\;ett.», '1982, 90, Ne 4, 291—295 (amrdi.):

DJIeKTPOHHBIE BOJH. -1 HOHH3OBAHHLIX _ KJACTEPOB
‘Nigt 1 Nig+ (cumM§ieTpia snepoil . KOW®ATypaunn D)
paccuntaupL B-upuGmpkeny CCIT Ge3 Hanoxenus orpany-
YyeHHH Ha NpOCTpaHcTBeHHYI0 cHMMerpHio MO. Veranosse-
'HO, 4TO BOJIH. ‘D-IHH HOHOB, OOPa3yIOMUXCS TIPH YyAaJeHHH
9JeKTPOHA € 3d-YPOBHS, HMCIOT TIOHHXCHHYIO CHMMETpHIO
(Coow anst Nigt m Cop ana Nigt). 3d-puipxa sokamusyeres
Ha 0AHOM #3 aroMoB Ni; mpH 3TOM TPOHCXOIHT CHJbHas
nosnspuzauns AHpdysHbx 4s-opburaseil, BeaeacTBHe uero
H3GBITOUHBIT TONOXKHT. "3apsy], Ha 3TOM aTOME COCTABJISET
Beero 0,3 B Nip+ u 0/1 B Nigt. CuMmMeTpHs cocTosiHuil ¢
4s-AbIPKOIT He Hapyulaercs. PeslakCalHOHHBIC KOMMOHCHTL
sHepruit sionusanun 3d- H 4s-ypoBHeill Ppas3nHYAOTCH  Ha
0,1—0,2 a. e.,, ueM OOGBACHSICTCS TCpeKpbiBanHe 3d- u d4s-

TMOJIOC Ha 3KCNEePHMEHTAJIbHOM ‘(IJOTOQJ'ICKTPOHHOM CIIeKTpe

Ni. _A__B, 3aiiuesckuji
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\ ) 8 I132. i DNeKTPOHHOE CTPOEHHE MOJeKyJbl  Nij. Saﬁ-i
weBckuii A. B, Tonmoas U. A, I 3eBuuRKimb. 3.}
3suanganse I H «©K o¢u3. xumun», 1982, 56, Ne 4,
769—776 . i

Crnun-nonsipi3oBaunblit Bapuant Meroga CCIT Xa-pac-|

CCSAHHLIX BOJIH TPIHMEHCH K PacyeTy 3JEKTPOHHON CTPYKTYy-|

pol MoJekysbl Niz. ITosmyueHbl KpuBble TOTEHL. 3HEPTHH I
CNCKTPOCKOMHY. KOHCTAHTHl TPCX IH3KOJEKAUUIX 3JCKTPOH-|

“ ‘_/),, ublx cocrosnuit (3C). VYcranosiacno, uyrto ocuoBuoe ICi
nmeer cumMmerpuio 3, I XapaKTepuayercss PaBHOBECHBIM|

MeXKBsIICpHBIM paccrosimiieMm 4,09 a. e. u vacrtoroit Kose-|

Ganuit 488 cm—!.' ITpoananu3npoBano pacnpeaescHie 3a-|

PSAOBOIT TIJOTHOCTH B MOJIGKYJIe TIO aTOMHBIM TapMOHHKAM. |

Paccuntansl 9HOGPrHH M CHJbl “OCUHJISITOPOB OMNTHYECKHX

JHMOJMbHBIX TIEPeXON0B 13 OCHOBHOTO Il TCPBOro BO3GYIXK-!

xennoro (*Cg=) OC 1 TPOBENCHO OTHECCHHE TIOJOC BKCMe-|

puM. cnextpoB. .Hccrenosano BausHHe pasMepHocTit Ga-

9 1982, 18 N



"31ICHOrO HaGopa Ha PE€3y/bTaThl PacyeTos; IMoka3zamno, uro!
AJd TMPaBHJLHOrO ' ONpeAe/]CHUS  mopsaka C/IeI0BaHHA |
SJ/ICKTPOHHBIX TCPMOB HCOGXOAHMO BKJIOYATh B 6a3HC ATOM- .
nete  f-rapmonnki. Onpemesicusl 3naueHus refisen6epros-
CKHX OGMeHHBIX MHTerpanos. Ilposexeno cpaBHeHHEe pe-

SYJIbTAaTOB € AaHHBIMH PAaCUCTOB METOOM KOH(urypauuon-
NIOTO  B3anuMOICHCTBHSA. A. 'B. 3aiiuenckuit

(@i,
bier
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/7 96: 225768p Electronic structure of a nickel molecule.

Zaitsevskii, A. V.; Topol, I. A;; Dzevitskii, B. E.; Zviadadze, G.
N. (Inst. Metall. im. Baikova, USSR). Zh. Fiz. Khim. 1982,

ﬂm L( fp . 56(4), 769-76 (Russ). By the self-consistent X, scattered wave!
) field method the ground and a series of excited Ni, states were'
caled.  For lower states values were obtained of spectroscopic

@M’) 'y Wﬂ/)'consts. and an anal. was conducted of charge in the mol. |

Energies and oscillator strengths were calcd. for optical tmnsitions(i

3 from the ground and 1st excited states and bands were assigned !

; QW’) in the exptl. optimal spectra. From the calcd. electronic termsJ
the value of the Heisenberg exchange integral was caled.

O
C A /991, 96 w46,
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‘Mpeic/ICHHsA 3apsina B MOJIEKYyJe, Paccunranu SHEPrHH H |-

o 7y 198

- V15 B28. - AuekTponHOe CTpoOeHHe MoJaexkyant Nio. 3aii-!
uesckuit A B, Tomnoas HU. A, ~H3€BHIL-]|
kuit B. 3, 3suananse I H. K. ¢us. xumun», 1982,
56, Ne 4, 769—776 ’ :
CamocornacoBaHHBIM MeTOA0M X@-paccestHHHIX BOJIH pac-
CYHTAHBl OCHOBHOE K Ppsifi BO3GYXIEHHBIX 3JeKTPOHHBIX
cocrosiinit Niz. JIJI HHIKHHX COCTOSIHHIT NMOMyueHbl 3Haye-
HHST CMEKTPOCKOMHY. MOCTOSIHHBLIX M NPOBENEH aHaTH3 pac-

CHJIBl OCUHJUIATOPOB ONTHY. TIEPEXOAOB H3 OCHOBHOLO M
nepBoro BO30YXKAEHHOrO COCTOSHHII H INpPOBEJEHO OTHe-
CeHHe TMOJOC 3KCMEepHM. ONTHY. cneKTpos. .Ha ocHoBaHHI |
pacyeroB 3JIEKTPOHHBIX. TCPMOB OLEHEHH - BEJIHYHHBI reii-|
3eH6eproBCKHX OOMEHHBIX HHTErpaJjoB. .. Pesiome;

Y 1984, 19 NS
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4 ' 101: 30500j Spectroscopic studies of the jet-cooled nickel]
¢7J dimer. Morse, M. D.; Hansen, G. P.; Langridge-Smith, P. R. R,
Zheng, Lan Sun; Geusic, M. E; Michalopoulos, D. L.; Smalley, R.

E. (Rice Quant. Inst., Rice Univ., Houston, TX 77251 USA). J.

Chem. Phys. 1984, 80(11), 5400-5 (Eng). The 1st gas-phase

electronic spectrum is given for Niz. Niz was produced by laser

vaporization of metallic Ni in the throat of a supersonic nozzle. By

using resonant 2-photon ionizthon, bands previously obsd. in inert

matrixes and attributed to Niz are conspicuous in their absence.

Further to the red, an abrupt onset of complicated spectral structure

indicates ra&id predissocn. above 16,680 cm-1. It is argued that this

3 y represents the true dissocn. limit, and places Do =2.068 + 0.01 eV.
WW ‘A congested pattern of spectral features from 6000 to 9000 A

. . confirms theor. predictions of a large no. of low-lyi g electronic
. 217@ A /1 * ) states in Niz. Rotationally resolved bands near 8500 & ats Soconic
] of a AQ = +1 transition, with "' = 4, @' = 5. Rotational anal. of|

/@ é these bands yields a bond length of 2.200 % 0.007 A for the ground'
0 A/\ ——/’ . state of Niz, which must be of either 1 T, or 3T, electronic symmetry

J [ ‘/t species. Both the long bond length of 2.20 A and the high value of,|

Q" are in agreement with theor. predictions, and confirm that no'
substantial 3d participation contributes to the chem. bonding of Ni,. !

C.A./98Y, tol, WY
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24 B1168.  CnekTpOCKOMHYECKHE HCCACAOBAHHS RMMepa
/nm(e.nn, oxJaxaeHHoro B ctpye. Spectroscopic studies of
the jet-cooled nickel dimer. Morse M. D., Han-
sen G. P, Langridge-Smith P. R. R, Zheng
: Lan-Sun, Geusic M. E, Michalopoulos.D.L,
Smalley R. E. «J. Chem. Phys.», 1984, 80, Na 11,
5400—5405 (anra.) : :
ViaMepenn CNexTpH JBYX(OTOHHON HOHH3ALHH Mojeky:
Niz, OXJaxKIeHHHX B CBEPX3BYKOBOM NOTOKe reusi. MHc-
napeHHe OCYWECTBJASJIOCh C TNOMEUIaeMoil mepex Comaom
u(( '4 HHKeJIEBOil NPOBOJIOYKH C HCMOJb30BAHHEM BTOPOH rapwmo-
N HHKH uMmnyabcuoro HAT-nasepa (40 MK /uMnyasc),
B Kay-Be JeTEKTOpa HCMOJb30BAJCA BPEMSNpPOJETHHI Mace-
cnektpometp. IlepsonayanbHoe BO3GYXKAEHHE OCYILECTBIS-
JIoCh TNepecTPaHBaeMBEIM J1a3epoM Ha KpacCHTeNe, a HOHK-
3auHa — skcHMepHHM ArF-nasepom (193 nm). B o6aacty!
570—350 uM He OOHapy»>KeHO 3/EKTPOHHBIX TIEPeX0j0B, Ha-
6/I0aBUINXCS PaHee B aproHoBHX Matpuuax. Ilpeamonoxe-|
HO, 4TO BCe ITH CHCTeMH mnojoc Niz Jexar BHue aucco-|

X-198Y, 18, w3




uHal. npejesa H B ras. ¢ase He HaGMOAAIOTCS BCJGICTBHE
6ucTpoit mpeauccounauk. (B Gosee xpacHoit o6aactH mo-
JIy4yeH CJOXHBIH CIEKTp, CBA3BIBAEMbIi C HAaJHYHEM MHOTHX
HH3KOJIEKAIMX 3JeKTPOHHHX cocrosnnit Niz. Hamepenn
BpeMeHa JKH3HH pas3JHYHBIX BHOPOHHBIX YpOBHEil Niz n
TIOKa3aHo, YTO pe3koe (Ha TPH TOPsAKa) H3MeHeHHe Bpe-
MeHH XH3HH B o6nacTH 3Heprun Bo30yxaenns 16680+
+10 cm—! cB3aHO C HaJHyHEeM B 3TOf 06JacTH QHCCOUHAL
‘npenena Nip (Do=2,068+0,01 3B). C BHICOKHM paspeme-;
nueM (0,04 cM~!) u3Mepena BpallatejbHas CTPYKTypa I1O-
Jocst 8751 A mosekyn S8Ni%Ni u 58Niy H BHINOJHEH ee ana,
au3. [Tokasano, uTo aTa MoJOCa NOJIKHA OTHOCHTBCA K ne-
pexoay ¢ Q=5 u Q”=4. PaccuuTano CJ1el. MOJeK.
NMOCTOSIHHBIE: B’=0,1042+0,0006 cm~!, r'=22364%
-+0,007 A, B”=0,1203+0,0007 cM~!, r”=2,200=£0,007 A.
VcraHoBaeHo, uTo ochoBHoe cocTostiHe Niz MpHHAIJEKHT
tuny T, au6o 3I'y. Tlodyyennsle AaHHHE XOpOLIO corva-
CYIOTCSL C TeOp. pacyeTaMH M MOATBEPXKIAIOT MpEIrnoJoxke-
HHe O ToM, 4TOo 3d-OopGHTanb HE BHOCHT CYLIECTBEHHOrO
BKJaja B XHM. cBA3b B Nia. , ~ C. B. Ocun

(ol~
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2J1254.  CnekTpOCKOMHYECKHE HCCACHOBAHHS JHMEPOB
HHUKEJfl, OXJMAMXICHHBIX B CBEPX3BYKOBOA crtpye.. Spectro-
scopic studies of the jet-cooled nickel dimer. Mor-
se M. D.,, Hansen G. P, Langridge-Smith P.
R. R, Zheng Lan-Sun, Geusic M. E, Micha-
lopoulos D. L, Smalley R. E. «J. Chem. Phys.»,
1984, 80, Ne 11, 5400—5405 (anrs.) -

B o6aactu 600—900 nM monyuen cmekTp HcmycKanms
AHMEpOB, OXJaXMACHHHX B CBEPX3BYKOBON cTpye. Boa6yx-
JeHHe OCYIIeCTBJAJIOCh  2-f rapMOHHKOIX HMIYJbCHOrO

ﬁ ’ Nd : MAT-nasepa. AnajH3 CTPYKTYPH CHEKTPOB IO3BOJIHA
(,LZ ‘ﬂ. / 0) aBTOPAM PacCYHTATh BEJHUHHY 3SHEPTHH NHCCOUHALMH K-
MepOB B OCHOBHOM cocTosiHHH: 2,068%+0,01 cM~!. ns we-
KOTOPHIX MOJIOC MPOBEJEH ‘BpalllaTeJbHHIT anaan3. OTmeye-
HO, uTO CTPYKTypa CMEKTPOB XOPOLIO COrJIacyercs ¢ pe-
3yJbTaTAMH TEOPETHY. PacyeToB, BHIICIHEHHHX paHee MJist
PaBHOBECHOro MeXDbANEPHOro paccTosiiHsg B Nip: 2,200+
=0,007 A. ABTopaMH BHICK23aHO NpENNOJOXKEHHe O caa-
60OM YyYacCTHH 3d-$emponoa B CBA3BIBaHHH, . M. T

ch 1958 /8, ~ %

Qs
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103: 201167d On the electronic structure of the nickel dimer(4+);
ion and.its relation to the metal-metal bonding in binuclear
nickel(II) complexes. Sordo, J. A.; Gomez Beltran, F.; Pueyo, L.
(Fac. Quim., Univ. Oviedo, Oviedo, Spain 33007). J. Solid State
Chem. 1985, 59(2), 220-7 (Eng).  Toward understanding the
electronic structures of Niz+ thiocarboxylates, calens. were done on
the electronic structure of the Nix+ dnper in vacuo. Two small-sjze
STO basis sets were used to study basis effects. All electrons were
included and all the mol. integrals were computed accurately.
Potential-energy curves were caled, for several multiplet electronic
states; bond lengths, dissocn. enerfles, and vibrational consts, were
obtained. The bonding in Nix+ is discussed in terms of the MO
energies. Ol S A B —




Vi ” O, ALLOF 1985

”Z‘ 5B51028." 06 anextpoHHOM cTpoenuH HoHa Niyj*+ y casi-:
3bIBAHHM  METAJJI—MeTaNa B OHAJEPHHX KOMMJeKcax
Ni(24). On the electronic structure of the Nigf+ ion:
and its relation to.the metal—metal bondmg in bmu_clear
Ni(I) complexes. Sordo J. A, Beltrin F. Goémez,
Pueyo L. «J. Solid State Chem.», 1985, 59, Ne 2, '220—
227 (auru.) ‘
Pacuer s1€KTPOHHOTO CTPOGHHSI HHXKHHX COCTOSIHHIT -
éz()/lg mepa Nig'+ (I) H COOTB. NMOTEHUHANBLHHIX KPHBHX BHIIOJ-
LefIl Hen Heammupuu. Meronom CCIT MO JIKAO ¢ orpamuuen-
. I 2 HbIM yueToM KoHurypau. B3aumogeiictus (KB) B opmo-
C”L/L%/vm%/z/ IKCMIOHEHTHOM Gasnce OpOHTaJsell CJEATEPOBCKOrO . THNa, a
TaKXe C BKJIOUCHHEM JBYX3KCnoHeHTHbX d-AO. Pacuer!
npoBejieH /sl BCeX MYJbTHMIETOB I ¢ 3/eKTpOHHOj Kou-
durypauneit {Ar}og%0ung!ut0s*0n"* (x=0—4), B pam-
kax KB yureHo B3anmoneficTBHe KOHQHIYPaLMii §g%8,4—x
(x=0—4). OcnopubiM cocrosmueM I Hnaitneno =6, paB-

X-/986, [9,nS




HOBecHOe MeXKbsimepHoe paccrostnne 1,76 A. Ha ocHope
COMOCTaBJICHHS Pe3y/ILTATOB pacuera ¢ PEHTTeHOCTPYKTYP-|
HBIMH JaHHBIMH JJs1  OHAJEpHHIX nmuoxapGoxamanmx
koMmnuiekcoB Ni(2+4) cmenan BBIBOJ, YTO HEMOCPEACTBEHHOE
B3auMopeficteie Ni—Ni B 3THX KOMIJIEKCaX MaJo H He

onpenenﬂer HX anex'rpOHHoe choeHHe H TeOMETpHIO. 1
O. B. I'puuenko’
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-’_',)l J133. daekTpoHHOe cTpoeHHe HeGOJBLIHX KJIACTEPOB
uukeas. The electronic structure of small nickel clusters.
Tomonari Mutsumi, Tatewaki Hiroshi, Nakamura
Takashi. «J. Chem. Phys.», 1986, 85, Ne 5, 2875—2884
(anrn.) Mecro xpanennss TTIHTB CCCP

Hesmnupuyeckum Merogom CCIT MO JIKAO B Goabluux
6asHcax CrpynmHPOBAHHHIX TayCCOBHIX (-UHH, BKJIOYalO-
WHX MONAPH3AUHOHHBE (-UHH, C YYeTOM KOH(HIrypauHOH-
HOFO B3aHMOJENCTBHE HCCJAE0BAHO 3JEKTPOHHOE CTPOeHHe
knacrepoB Niy, x=d—6. O6HapyxKeHO, YTO Aas KOPPEKT-
HOTO OMHCAHHS 30HHON CTPYKTYPhl KJacTepOB HEOGXOAHMO|
nposesenne pacuetoB nmo cxeme CCIT ¢ napyurenmem cum-|
METPHH, YTO NPHBOJHT K JIOKaJiH3aUHH d-ABIPKH HA OLHOM
u3 aToMOB Kaactepa. Houusupyemnle opOHTanu d-tHma
coBnagaioT ¢ ypoBHeM ®PepMH HIH.GIH3KH K HeMy M mep-
BHIi MOTEHLMAN  HOHH3ALUHH MPH BCeX X PaBeH OKOJIO.
4,5 3B, uTo corsacyercss C SKCmepHM. AaHHRIMH. OTMeveHo,|
YTO 30HHas CTPYKTYpa BCEX KJacTepOB CXOAHA C TaKOBOI |
4718 MeTaJIHYeckoro Ni. ... . B. JL Jle6enes;

h /987, (8, N1 M p=(L6)
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456k The nickel dimer and trimer.” Shim, Irene;’
(Chein,, Dep. B,  Tech. Univ.' Denmark, Lyngh K-2300"
Den. 'ATOQ. ASI. Ser.; Ser. B -1987,.-168(Phys,  Chem:; Smalli
Clusters), :523+30 :: (Eng).. The chen, ‘bonds and 'the 1 i
electronic ‘states 'of  the ‘mols. Niz- and 'Nis. were investi

performing. all eléetron .ab initio Hartree-Fock.and CI cal o !

tesults’ reveal ‘that the' chem..bonds. in’ Niz-and Nis are of. similar;

y == qnatures: Thus, in each mol. the bond is mainly due, to'a delocalized!
/ZW , l«ﬂ%[//) MO comlposed of.the Ni 43 orbitals..The 3d ¢lectrons localize around'
.the,. nuclei, and i their ; weak . intoractions “give. ride; to *bands" of

, Jaw=lying electronic: states. - A3 for:the' Niz mol.,” thy lowest lying'

/ﬂlfy(/blé/( ?ﬂé,é/'sutesio the ‘linear . Nis mol. aré due to a localized hole’ in the 3dé
\ / s&qbshe‘lil'pf tmj{\_iNi(titéoxx\).é 'I‘(hse xc(n':_ud) ‘s(%uu) 1c;l‘ (Lixgbl\;i:(‘ﬁ(g_)},u(bﬁgn.
‘derived “as’ 8Au[,..(18a1)2...(3u2)2(4a2)1(6az)l. . 1)2(14b1)1...(6ba)?

(/6)0” ww ' ‘(7ha)1].. With:the: Ni-Ni bond distances fixed t0.4.709 ‘a.u,, the bent!
‘Nia mol.. with a' Ni-Ni~Ni angle of 90°.is 0.08 0V_nore stable than!
‘the linear mol. and 0.29 eV, more stable than the triangular mol..: " !

/Q Yl
¢.A-/948, /09, W L6 &5
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.+ 216354k Kstimation of tle bond cnergy of the nickel
" ymic monopesitive ion from the photodissociation of the
‘,'kpl—nrgon ion(14-)(NizAr+). Lessen, Dan; Brucat, P.J. (Decp.
5 Iniv. Florida, Gainesville, FL 32611 USA). Chem. Fhys.
1988, 149(5-6), 473-6 (Eng). Ni2Ar* ions generated in a

3 ’ “.-driven plasma/supersonic expansion were photodissocd. at
/ ﬁ “ent photon energies. This weakly bound ion fragmented into’
0

Ll

=arily Nig*. (+Ar) at 3.0 eV and into Ni+ (+Ni+Ar) at 3.5 eV,

_eating the Ni-Ni* bond dissocn. energy is between these limits.

O
C.A/_&?S’&@, l\/x\/
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5 B1201. PesonanchHas AByX¢oToHHas JHCCOUHANHSA
Ni;*, Resonant two-photon dissociation of Niy* [ Les-
sen D.,, Brucat P. J.// Chem.  Phys. Lett.— 160,
Ne 5—6.— C. 609—613.— Awura. T s

HccnenoBana pesoHancHasi ABYX(GOTOHHAasi MHCCOMHALMS
OXJIaXKJCHHBIX B CBCPX3BYKOBOM NyuKe HOHOB 58Ni,* u
58Ni®Ni+,  oGpasyeMbIX B HMIYJbCHOII Bucom'fp'ﬂoﬁ'
naa3me. B Kau-Be HCTOYHHKA BO3GYX/JACHHA MCNOJb30BaH |
HMIYJbCHHII NCPECTpaHBAaCMEIi Ja3ep  Ha KpacHtene C|
IIHPHHOI noJock Bo36yxaeHus 0,2 cM—! (po6.n. nepe-!
crpoiikn 16 250—23500 cm~!), nmerekTopom HoHOB Ni+
CJYXHJI BPEMANpPOJETHHIT Macc-crekTpoMerp. HaGmopaa-|
JIHCb MOJIOCH, OTHeceHHble K nepexonaM A (v'=18—24) «
«~X(v"=0), B(v'=8—16)«X(v"=0) u C(v'=8—10)«
<X (v”=0). 3uaueunss T, 0, 0X (B cM~!) nms S8N,+:
cocrosune A —13178,1; 182,4; 0,60; cocrossnne B —
14823,6; 183,7; 0,94; cocrosiuue C— 15 081; 158; w.x. He
onpejesieHO H3-32 HEAOCTaTKa SKCNepuM. Mauuuix. Ipeasa-!
PHT. aHaJH3 YKas3biBaeT Ha CYIIeCTBEHHYIO Da3HHUY B Xa- |
pakTepe cBsI3H B MoJeK. HOHe Nigt u Hefitp. mosnekyne Ni,. .

, , , ; M. Koso6al
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i/ 1J1166.  dueprus ceasu Ni+. The bond energy of!

Nig* /[ Lian L., Su C.-X., Armentrout P. B. // Chem, |

Phys. Lett.— 1991.— 180, Ne 3— C.. 168—172.~i

Anra. ’ . |

B Macc-cnekTpoMeTpe ¢ HOHHHIM NYYKOM HCCJACLO0BAHA.

3aBHCHMOCTb CTOJIKHOBHTE/IbHO-HHAYLHPOBAHHOIT JHCCOLHa-,

ung (CHIO) Nigt u Nigt npu croskuosenusx ¢ Xe or

KHHCTHY. 3ueprAH. TIOpordBoe noBegenHe ccuenis CUg

leﬁ - Ni;* no3BosH/0 ONpeae/NuTh 3HEPTHIO CBA3H 3TOr0 HOHA:
208+£007sB. .

| Cp‘/qgif//‘/ |
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® 1 B1217. 3ueprus cpsa3u B Niy+. The bond energy of]
Ni,* / Lian Li, Su C.-X,, Armentrout- P. B. // Chem.
Phys. Lett.— 1991.— 180, Ne 3.— C. 168—172.— Anra.

HccaepoBana 3aBHCHMOCTb KHHETHY. SHEPTHH NpPOAYKTOB
JIHCCOUHALHMH TNPH CTOJKHOBeHHsiX  HOHOB. Nio*+ u Nigt c‘
atoMaMmi Xe Kak (¢-UHsi KHHeTHY. SHEPrHH HCXOAHKX MOJMek.
nonos. Honn Nig+ u Nizt nosnyyasauch npu JasepHoM Hcna-|
PeHHH MEeTaJJ1a B INOTOK resiHs (HMIyJbCHHIft J1asep Ha na-|
pax Menu). H3 aHanu3a mOpOroBOro CEYEHHs  JHCCOUHALHK
HHIyUHDOBAHHOM CTOJNKHOBEHHSMH  ONpeJeseHa SHeprus
ces3n (D°) B none Nig*, 2,08+0,07 3B. 3ra Benuunna
MOATBEPXK/CHA AAHHBIMH MO CEYEHHIO  JHCCOUHAIHH HOHA
Ni;+,. oqHaKo OHa 3HAYHTCJBHO HHXKe . Auanasona 3,0—
3,5 3B onpeaenentoro -aas D°(Nixt) u3 mccnenosanuit mo,
doronuccounauun NiAr+ u ouenku. 3,264-0,5 3B caenan-!
HoOil Ha 6ase pe3ysbTAaTOB HCCJENOBAHHI MapOB HHKeJs 3¢-|
(Y3HOHHBIM Macc-CIIeKTPOMeTpHY. MeTofoM. - O6cyxment!
BO3MOXKHbE TPHUHHBL TAKOrO PAcXOXJEHHS, B HaCTHOCTH



I

HCCJIEI0BaHHAX . 10 (HOTOAHCCOLHALHH TNOJYYaNHCh B BO3-!
6y)K11€HHbIX 3JIEKTPOHHBIX COCTOSIHHAX; B AeﬁCTBHTC."leOCTH
Heenenosasnuch HoHn NipArt, a me Nigt.  B. M. Kos6a'

@
O
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115: 732721 The bond energy of the mickel diatomic monopositive
Lian, Li; Su, C. X.; armentrout, P. B. (Dep. Chem., Univ.!
Utah, Salt Lake City, UT 84112 USA). Chem. Phys. Lett, 1991,

180(3), 168-72 _(Eng). The kinatic energy depencience of collision-induced

dissocn. ef Niz* and Nis* with Xe was nvestigated with a guided |

ion-beam mass spectrometer. From e uissuvu. cruss—section

threshold for Niz+, the binding energy of Niz* was detd. to be 2.08 = |

0.07 eV. This value was comirmed y the dissocn. crvss section for:

Nis*. This value is well below the range of 3-3.5 eV obtained from

the photodissocn. of Ni2Art. The origins of the discrepancy between

(a) the two studies are discussed. . e .

o190, 15 n8 @
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= 4b1038. CpaeHMTensHoe M3yyeHue JHEpPrun  puccoyma-’
‘uum Niz u Ni;*. Comparative study of the dissociation:
energies of Ni; and Ni;* /Bauschlicher Charles W., Ir.,|
;Partridge Harry, Langhoff Stephen R. //Chem. Phys. LeH.f
“—1992 .—195 Ne 4 .—C. 360—364 .— Anrn. i

YcpepHeHHbIM  METOROM  (DYHKUMOHAaNa  CBS3aMHbIX nap
paccuutanel  3Hepruu  puccouymauum Ni; u  Nit. Haipeno,:
YTO WOHM3auus yBenuuusaeT 3Heprfito Auccounaumu Dy wa'
0,17 3B. A, A. Cadoros’
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/ 117: 138021y Comniparative study cf the dissociation energies of
the nicke! dimer and nickel diatomic monorositive jon. Bauschlicher,
Charles W., Jr.; Partridee, Harry; Langhoil, Stephen R. (Ames Res. .
Cent., NASA, Mofiett Ficld, CA 94025 USA). Chem. Phys. Lett.
1992, 195{4), 350~4 (Eng). Calens,, at the internally contracted av.
coupled-pair-functional leve! of theory, gave a dissocn. energv (D)
for Niz+ that was 0.17 eV larzer than that of Niz. This finding i3’
consistent with the collision-induced dissocn. expts. of L. Lian, et al.,:
-(1991), but rules out the rzsults from: the resonant two-pheton’

! dissocn. expts. of D. Lesscr and P. J. Brucat (1989), which vredicted -
() that the Do value of Niz2* was about 1 e\ilizrgxsr than that of Ni-. I

C.H. 1992, UE n 1Y
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, 7 © 6491 Cpasnutensioe H3yuenue 3néprm'1 AHCCOUMaL K
/\ Ni, u Ni,*. Comparative study of the dissociation energies}
. L‘g - of Ni, and Ni,* / Bauschlicher Charles W. (In), Partridge

Harry, Langhoff Stephen R. // Chem. Phys. Lett. .— 1992
— 195 , Ne 4 .— C. 360—364 .— Anrn.

Heamnupuueckue pacuerst ¢ MCnonb3oBaHMem metopa ca-
MOCOr/IaCOBaHHOrO NONA M yCpPeaHEeHHOro dyHKUuMoHana cBs-!
33HHBIX N3p MNOKa3anW, 4YTO 3HEPrus CeBs3u D, ans Ni,* na'

0,17 3B npessuuaer Dy(Ni,). Ira BENH4YMHA XOpOowWo ~¢orna-
Cyercs ¢  paHHbIMW, NOMYYEHHbIMK ~ B 3KcnepumeHrax nol
MHAYUMPOBAHHOM CTONKHOBEHWAMM AMccouHaumm, “Ho pacxo-’
2 AUTCA C [A3HHBIMKM NO PEe30HaHCHON ABYX(DOTOHHOM MOHU3a- |

wawe
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.120: 147770f Photoelectron spectroscopy of nickel group dimers:
the nickel,palladium, and platinum diatomic mononegative ions
(Niz-y Pdr, and Pt:-). "Ho, Joe: Polak, Mark L; Ervin, Kent M.
Lineberger, W. C. (Dep. Chem. Biochem., Univ. Colorado, CO USA).
J. Chem. Phys. 1993, 99(11), 8542-51 (Eng). Negz. ion photoelectron
spectra of Nir, Pdzr-, Pts- are presented: for electron binding energies'
up to 3.35 eV at an instrumental resoln. of §-10 meV. The metall
cluster anions are prepd. in a flowing afterglow ion source. Each'
dimer exhibits multiple low-lying electronic states and a vibrationally!
resolved ground state transition. Franck-Condon analyvses yieldedf
the anion and neutral vibrational frequencies and the bond lenzth
changes between anion and neutral. - The electron affinities are detd.
to be EA (Niz) = 0.926 & 0.010 eV, EA (Pd:) = 1.685 + 0.008 eV, and
EA (Pt2) = 1.898 + 0.008 eV. The electronic configurations of the
ground states are tentatively assigned. Comparison of the nickel
group dimers to the coimi; metal dimers sheds light on the d orbital
contribution to the metal bonding in the nickel group dimers. s 47
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11 B1112. @DoToINeKTPOHHAR cneKTpocKkonus mmepo-:
rpynnsl wuiens:  Niz, Pdi Pt Photoelectron spectroscopy
of nickel group dimers: Niz Pd;; Pt; /Ho J., Polak M. L.,
Ervin K. M. Lineberger W. C. //). Chem. Phys. .—1993!
—99 Ne 11 .—C. 8542—8551 .— Anrn. i

Mayuenst DIC NiPd, Pi; ¢ paspewenuem 8—10 M:B:
ANS~ 3HEpruii  CBA3LIBAHMA  3NEKTPOHOB MeHee 335 3B.|
O6HapyXeHbl  HECKONbKO  HU3KONEMALMX 3NeKTPOHHbIX|
COCTOSIHUI M NEpPexofAbl C OCHOBHOIO COCTOSHMS C Kone6ar. |

e paspewenunem. OnpepeneHsl konebar. yacTtoTs! 3apsxKeH-|
HOrO W HEHTP. aTOMOB M ANMHLI cBS3el MexAay HUMK, a
TaKXe€ CPOACTBO K 3nekTpoHy: 0,926 0,01 (tl_i;), 1,685+
40,008 (Pd;), 1,898+0,008 3B (Ph;). O6cymaena 3NeKTPOH- |
Has. CTPYKTYpa AMMEPHbIX aHWOHOB. Bubn. 37. I K.
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119: 103740w On the semiompirical calculation of transition
metal compounds in their lower oxidation states. Sizova, 0. V.;
Baranovskii, V. I; Ivanova, N. V. (St.~Petersburg. Gos. Univ.,'
St.-Petersburg, Russia). 2Zh, Strukt. Khim. 1993, 34(2), 20-7,
Russ). The multiconfigurational INDO method can be used to

escribe the wave functions and the lower mol. terms of the title
compds. (Niz, NiCO, Nis, Ni(CO)J) in a wide range of interat.'
distances. A parametrization is roposed for transition-metal atoms’

W 0 J Q’M M based on spectroscopic data for the lower terms of M and their
/7' fona M+, § 8 i . ‘

WelD, Wiy, elCO)y

B

C_A./998 /9 n /O




ft /99Y

% " 14B1191. [fAnuma csasu Ni,*. The bond length of Ni,*
/ Asher R. L., Bellert D., Buthelezi T. Brucat P. J. //:
Chem. Phys. Left. .— 1994 .— 224 , Ne 5-6 .— C.

525—528 .— Awrn. ;

N3mepen BpawarensHo Pa3s’pelenHbli . daoroAMccoq.'g
‘cneKTp cenektupoBaHHbix no macce Ni,*. [MposeaeHa MH-|

TepnperauMs Bpawat. CcTpykTtypol.. M3 Tspawar. uon-ccrar-m-.lz

OCHOBHOro COCTOSHMA nonyyena ANMHA CBA3K Ni:
2,2254+0,005 A. AHanus KowTypa BPawWart. nonocbl NoKasbi-!
BAeT, 4TO OCHOBHOE COCTORHME MMEET YrnoBOi MOMEHT,
dZ/) . BAONbL OCH CBA3W. IDTO COOTBETCTBYET COCTOAHMIO ‘I"g, xomi
v CyuwecTsyowmnii Teop. pacyeT npepckasbisaer Ans OCHOBHO-|
ro cocrosuus ‘3.t. T - ..F. K.

X 1995 N 1Y
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74 ' 43B1452. JAnuna ceasu Niy*. The bond length of Ni,™
/ Asher R. L., Bellert D. Buthelezi T., Brucat P. J. //
Chem. Phys. Lett. .— 1994 .— 224 , Ne 5—6 .— C.|

525—528 .— Amnrn.
° M3mepeH BpawaTensHo-paspelleHHbli CnekTp dortoaucco-
umaumu Ni;T M onpepenena BenuuuMHa MmexspepHoro pac-
CTOSIHUA ANS _WMOHa B OCHOBHOM 3NIEKTPOHHOM COCTOSIHWH,
2,225+0,005 A. lMpu 3TOM paHHble aHanM3a KOHTypa nono-
Cbl He COrnacyloTcs C Teop. NPEACKa3’aHuaMW O Tune oc-|
HOBHOrO aneKkTpoHHoro coctosnus, ‘It (cornacyrorcs c!
gunom “I,). ) B. M. Kos6a!
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% 121: 118309¢ The bond length of Ni+s. Asher, R. L; Bellert, D;
‘ o{,o 'ﬁuthelezi. T.; Brucat, P. J. (Department of Chemistry, University of
Florida, Gainesville, FL 32611 USA). Chem. Phys. Lett. 1994,

224(5-6), 525-8 (Eng). The rotationally resolved photodissocn.

spectrum of mau-:;i ecteg Ni+2 g:csi beenxlxu obsa; Much of thetf

spectrum is conges and perturbed, making the assignment of, .

spectroscopic_consts. difficult. However, the use of an accidental

’ . perturbation in the upper state is shown to simplify the interpretation'
of the rotational structure, greatly. The bond length of the'

[l{,{ ) vibrationless ground state of the Ni+2 ion as detd. from the rotational.
const. of that state is 2.22520.005 A. Rotational band contour anal.

ﬁ ,ﬂ 6’({( - indicates the ground state has an angular momentum (spin plus

e - ll""'l' RChr i ] W 2 ‘.E—'” et 17 ’Iv I\.-—“‘
5 . it) a_long the bond axis, 0, of 9/2 which is .ilnctlmaiaten,t with the
\ab initio theor. prediction of a ground 4Z+; state but is consistent

9’7&/’% W(’ ' with a 4T state. B

O |
(A 1994, £ 000, 118 7%
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o ' 13B1150.  Cwuna cesisu Ni,*. The bond strength of Ni,*:
/ Asher R. L., Bellert D.~ Buthelezi T., Brucat P. J. //i|

Chem. Phys. Lett. .— 1994 .— 224 , Ne 5—6 .— C.!

529—532 .— Awrn. : 1

Mo 6bictpoit npepmccouMaumn (perucTpupyemon kak pes-!

KO€ W3MEHEHME BPEMEHW XKM3HW BEPXHMX COCTOSHMI), Ha-:
6niopaemoii B CneKTpe PE30HAHCHON [BYXBONMHOBON hOTO-!
amccoumnaumu woHa Ni,*, ouenga ero 3mneprus Auccouua-%
um D=232+0,02 3B, uro 6onbwe, uem 8 HeHTpanbLHo#M!
monexkyne Ha 0,25 3B u cornacyercs c Tteop. npeacKasaHu-'

AMH. B - Y\ !'('psﬁa:

O
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121 1IS3Hew The bond strength of Nits. Asher, R. L Bellert!)

Tr; Buthelezi, T Bruest, PoJ. (Department of Chemistey)

University of Florida, Gainesville, FL 32611 USA).  Chem., ”ly’s'l

glett, 1524, 224{5-6), 520-32 (Eny). The bond dissoen. energy, Do,

jf Nitz i3 estd, to be 2.5220.02 ¢V from the onaert of }n;li(l!
o

. St
/20 "aZ} ‘j)(-p/ﬂz/; <iwnen. in the rese=ant twa-color photadissoen. (R2CD) spectrum.!

This predissocn. manifests its<if in an abrupt change in the lifctimes!

/{/Wewgwaq of some of the upper states shove the adinbatic dissoen. limit butl

~ without the onset of continu.im absorption or nuticeable broadening|

(jﬂ/{m of apectral features. The value of the hond strength detd. by this]

~7tudy is larger than that of the neutral mol, by 0.25 eV, in rough]|

//Zéﬁ]/{[LWpt{ agreement with literature theer. predictions. _ ih
W&/M?/wa&/(@ag’m .

C.A- 199, 124, 710
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122: 118057q Ni: revisited: reassignment of the ground electronic
state. Pinegar, Jacqueline C.; Langenberg, Jon D.; Anington,'
Caleb A.; Spain, Eileen M,; Morse, Michael D. (Dep. of Chemistry,'
Univ. of Utah, Salt Lake City, UT 84112 USA). J. Chem. Phys.
1995, 102(2), 666-74 (Eng). Resonant two-photon ionization
spectroscopy was used to study jet-cooled Niz produced by pulsed
laser ablation of a nickel target in the throat of a supersonic nozzle
using ariqn as the carrier gas. Spectral regions previously investigated
using helium as the carrier gas were reinvestigated, and the improved
cooling achieved was found to suppress transitions arising from an Q
= 4 state that had been thought to be the ground state. Seven new
vibronic progressions were assigned, with spectroscopic consts, detd.
for the excited states. The predissocn. threshold in Niz was
reinvestigated, and a revised value for the binding energy is given as!
Do°(Ni2) = 2.042 % 0.002 eV. The ionization energy of Niz was found
to be 7.430 + 0.025 eV, and from this result and the revised bond
dissocn. energy of the neutral, the binding energy of the cation was
caled. to be Do°(Niz*) = 2.245 £ 0.025 eV. Similarly, Do°(Niz-) =|
1.812 + 0.014 eV is obtained using Do®(Niz) and the electy, ’
affinities of Ni and Niz. Twenty bands were rotationally resolveq .ﬂ
originating from a lower state of 0° = O¢* or Ou- which.we argys j,
the true ground state, in agreement with ligand field' and ab initjy
theor. studies. The rotational anal. also yielded a ground state bonq
length of 2.1545 £ 0.0004 Afor #Niz. =~~~ Y
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(9GS
+ 2151193, Ni, yrounenuuiii. lepeoTHecele OCHOBHOro'
anexTponHoro cocvosuua. Ni, revisited: Reassignment of the
ground electronic state / Pinegar lJacqueline C., Langen-
berg Jon D., Arrington Caleb A., Spain Eileen M., Morse
Michael D. // J. Chem. Phys. .— 1995 .— 102 , Ne 2 .—
C. 666—674 .— Awrn. !
MeToaoM  CNEeKTPOCKONMM  PEe30H3AHCHOW  ABYX(hOTOHHOMN
MOHM3auumu muccnepoBanbl monekynot Ni; nonyuarowmecs npu‘
Na3’epHOM MCNapeHWu MeTanna B CBEPX3BYKOBYIO CTPYIO ap-
rona. Mo cpasHeHMlo C paHee NPOBEAEHHLIMM AHANOTH4YHOrO
POAa IKCNEPUMEHTaMM, A€ B KayecTse rasa-HOCHTeNs wc-
nonb3osancs renui, AocturHyto 6Gonee rny6okoe oxnaxpe-
nue monekyn Ni, B pesynstatre okasanuce «nofasneHsi»!
nepexopbl u3 cocrosHua (=4, kotopoe npeAnonaranocbl
OCHOBHbIM 3NEKTPOHHLIM COCTOSIHMEM. AHaNM3 BpawWaTensHoM
cTpykTypbl 20 HOBbIX NONOC MNOKasan, YTO THN OCHOBHOrO:
aneKTpoHHOro coctoaHus Niy—Q= 0+ .  Q=0,". 31’01'
cornacyercs C NPEACKa3aHUAMK, CRENaHHLIMK B pamKax Te-
OpHM NONs NUraHROB M Pe3ynbTaTam HEIMNMPHY. PacyeTos.
B _cnextpax Habniopanycb cemb HOBbix_nonoc. Paccuutambi "

~ -




npusepersl 3HaueHus To, W, W,X, ANS 'BEPXHUX INEKTPOH-
HbIX COCTOSHMA Tpex u3oTonomepos *“Ni, Dueprus csssu:
Do°(Ni;=2,042 3B, 3Heprus noHusaumum . Ni; 7,430 3B, anuna:
CBA3U B OCHOBHOM 3MEKTPOHHOM cocTosHuM 2,1545 A. Oue-;
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1998

F: Ni2

P:3

11B143. TeoMeTpHs, NEKTPORHAA CTPYKTypa H MarHeTH3M HeGonsumx
xnacrepoB Ni[n] (n=2-6, 8 u 13). Geometry, electronic structure, and
magnetism of small Ni[n] (n=2-6, 8, 13) clusters / Reuse F. A, Khanna S.
N. // Chem. Phys. Lett. - 1995. - 234, N 1 - 3. - C. 77-81. - Aum. B pamkax
‘bopMannaMa (yHKIHOHANA IJIOTHOCTH C HCMONB3OBAHMCM npuénuxennst
‘MO JIKAO paccuHTaHEI CTPYKTYPHbIC apaMETPb!, JMEKTPOHHAA CTPYKTYPA H
ManiHTHBIE MOMEHTBI Masbix x1acTepos Ni[n] (n=2-6, 8, 13). Ilokazauo, uTo
KaxJblit M3 KJIAaCTCPOB HMCET MHOXECTBO PaXNIHYHBIX ~AICKTPOHHBIX
COCTOSHMI, COOTBETCTBYIOLHX PAaMTHYHBIM TEOMETPHY. KOHGHTypauuaM H
MYNBTHIUIETHOCTAM H PacNOJIOXCHHBIX 6/1H3IKO K OCHOBHBIM ICKTPOHHBIM |
cocTosnmsAM. OGCyXneHbl NPOCTPAHCTBENNbIE H MATHHTHBIC XapaKTEPHCTHKH |
PAVTHYHBIX WIEKTPOHHBIX COCTOANML. Bu6. 30. |

X. 1996 N 1/ |
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, 125:180096s The rovibronic structure of Ni,* via resonant two-

pa- feady.
SN -
A atuen -
/Wi,

€/€/ /ZC |

color photodissociation. Bellert, D.; Buthelezi, T.; Lewis, V.; Dez-
fulian, K;. Reed, D.; Hayes, T.; Brucat, P. J. (Dep. Chem. Center
Chem. Physics, Univ. Florida, Gainesville, FL 32611-7200 USA). Chem.
Phys. Lett. 1996, 256(4,5), 555—-560 (Eng). - Rotationally resolved photo-
dissocn. spectra of mass—selected internally cold 58Ni,* were obsd. for
twenty bands in four different electronic transitions of the isolated ion.
The rotational anal. provides rotational consts. as well as the total
angular momentum (spin + orbit) along the internuclear axis for both
states in each transition. The rotation—vibration const., a,, and the
equil. bond length r, were also detd. for three electronic states. An est
of the excited state lifetime is also presented. - _ )

CA1996, L4S, I
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% + 124: 325744t A theoretical study of the dissociation energy of J
Ni,*. A case of broken symmetry. Merchan, Manuela; Pou—-Amerigo,

Rosendo; Roos, Bjoern O. (Departamento de Quimica Fisica, Universi- |

tat de Valencia, Dr. Moliner 50, Burjassot, Valencia, Spain E—46100).

q..._ Chem. Phys. Lett. 1996, 252(5,6), 405-14 (Eng). The electronic structures

{- Z and potential curves for the lowest electronic states of the Ni,* cation;
é U / have been studied using MC—SCF theory (CAS—-SCF) combined with ‘
second—order perturbation theory (CASPT2) and nonorthogonal CI. The*

wave functions for the so—called o—hole states break symmetry at all 1
ﬁ = M % internuclear distances longer than equil. CAS—SCF and CASPT?2 cal-
U/ cns. were first performed using C, symmetry. Full symmetry was

Ni,* has a X~ ground state with a computed bond energy of 2.47 eV
and a bond distance of 2.19 A. The approach leads'to a sogxyewhat larege
binding energy due to double counting of the resonance energy. An est.|
of the error yields a binding energy of slightly less than 2.4 eV. Calcns.‘
using D2y, symmetry give a binding energy (Do) of 2.25 eV and a bond
distance of 2.22 A, in apparent agreement with expt. (Do =225 eV, r,
=222 A), indicating that the symmetry breaking error is independent
of the internuclear distance, - R

C.H 1996, 129, WY

M W restored by mixing two symmetry related CAS -SCF wave functions!
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F: Ni2+
P:3 i

165124. TeopeTHuecKoe H3yueHHE. IHEPTHIT UCCOLHALIH Ni[2]{+}. [ToHikenne
cummMeTpiti [Bonnosoii gyukwm]. A theoretical study of the dissociation energy of
Ni[2]{+): A case of broken symmetry / Merchan Manuela, Pou-Amerigo Rosendo,
Roos Bjorn O. [Chemical Physics Letters] // Chem. Phys. Lett. - 1996.-252,N 5 -
6. - C.405-414. - Anrn. ' ’

———————e———
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" Acad. Sci., Chem. 1996, 44(2), 123-135 (Eng),” Polish Academy of Sci-

“Tunctional theory with gradient—cor. exchange—correlation functionals

/99 €

126: 229846y Density—functional calculations of the binding
energy for a series of the transition—metal dimers and mixed
dimers. Romanowski, Stanislaw; Bartczak, Witold M.; Sopek, Miro-
slaw; Pietrzak, Tomasz (Univ. Lodz, 90-236 Lodz, Pol.). Bull. Pol.

ences. The binding energy vs. internuclear distance has been calcd. for
a series of transition—metal dimers and mixed dimers: Ni,, NiCu, Cu
Agg, AgPd, Pdz, Au,, AuPt, Pt,. The calcns. were perfornfed using d.

in the Gaussian 94 suite of programs, The counterpoise correction to the
binding energy was applied. The results for the 3d and 4d metals are
in very good agreement with the available spectroscopic data.

o

€. H. 1994 A& wiy
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F: Ni2
P:3

- 1451248, CnekTpbl KOMGHHALHOHHOTO paccesanns oTo6paHHbIX no Macce AHMEpOB
HHKC/IA B MaTpHUaX u3 aprona. Raman spectra of mass-selected nickel dimers in
argon matrices / Wang Huaiming, Haouari Hanae, Craig Robert, Lombardi John
R., Lindsay D. M. [Journal of Chemical Physics] // J. Chem., Phys. - 1996. - 104, N
10. - C. 3420-3422. - Aura.

TMonyuenst cnextpst nornowenns 1 KP mimepos Hikens s MaTpHUax H3 aproa.
Llentp nonocs! nornowenna Hatinen npi 480 1w, B CreKTpax pe3onancuoro KP
naiiaena nporpeccis ¢ ‘omera'(e]=259,2"+-'3,0 cm{-1} 1 ‘omera'[e]x[e]=1,9'+-'0,7
cm{-1}. OGcywnensl usotonubie 3ddekTsl B CMCKTPE  KOMOGHHALMOHHOrO
paccesmns. e

oK 1597
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- 134: 136882g Ab initio density—functional calculations of the
geometries, electronic structures, and magnetic moments of Ni—C
clusters: ‘ Rey, C.; -Alemany, M. M. G.; Dieguez, O.; Gallego, L. J.
(Departamento de Fisica de la Materia Condensada, Facultad de Fisica,
Universidad de Santiago de.Compostela, Santiago de Compostela, Spain
E-15706). Phys. Rev. B: Condens. Matter Mater. Phys. 2000, 62(19), |
12640-12643 (Eng), American Physical Society. We have performed ab
initio mol. dynamics simulations of the clusters Niy, Cs, C3, NiC,, (n=1-
6), and Ni,C,, (n=4-6) using a fully self—consistent d.=Tunctional method
that entploys—linear combinations of AOs as basis sets, std. norm—
conserving pseudopotentials and the generalized gradient approxn. to
exchange and correlation. Our results for the pure clusters, which arée
compared with those obtained by other ab initio calens., are in'good
agreement with available exptl..data.” Linear forms are energetically
preferred for all the mixed clusters except NiC,, NiCg, and Ni,Cq, which
have cyclic structures. These latter findings differ markedly from results
obtained recently using a tight—binding mol. dynamics method, which
predict rhombic geometry for NiC; and three—dimensional structures for
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