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Stockholm). ~“Proz. Phys."Soc.” (London) 82(528), 637-8(1963).1..
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Bands of NiH and NiD in the violet region of the spectrum.
E. Andersen, A. Lagerqvist, H. Neuhaus, and N. Aslund (Univ.

‘Spectra of NiH and NiD) are taken in absorption. Bands in the!

.. -violet region of the spectrum were analyzed:/ they belong to al....

2A-2A transition. Asp—As2 sub-bands as well as Aj—As sub-

" bands are investigated for both mols., and for, NiH also a As—|

As; band. For the O-O bands, To and B are tabulated for the
s, v = 03242, 0" = 0; X2, v’ = 05 x *sp, v’ = O states
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/ 3 1169.  Monoce noraoutennss NiH n NiD B dmoneTo-J

/YL % ’ BOIT 4acTH chekTpa. __A_n_dgrg_é,n‘Ez_.L,a.q_e~§"q_v_j st A

Neuhaus H., Aslund N. Bands of NiH and NiD in'

(“ Y\} the violet region of the spectrum. «Proc. Phys. Soc.»,
L 1963, 82, N\ 4, 637—638 (aur.a.) :

[Tonyuennt mosocel morsomenus Moaexkya NiH u NiD B
o6aacti 21 000— 25000 ca~3, - npnHafiesxaie nepexony
2A—2A. Inst o6enx MOJEKYJM BhJeJNeHbLl MOJOCH! Agro—
—A5/2 H A3/2-—A3/2, a nas Ni—euwe no.noca'A3/2—-A5/,_,.
IpuBenenbl  MOJYYEHHBIE 3HAYEHHS TNOCTOSIHHBIX  AAS
Q,0-nosoc NiH u NiD.

% 1965 5%
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" o6aacti 21 000 —25000 cm~l. ITokazaHo, YTO 3TH NOJOCKE

Bp - 192777 9B

V 8 b107.  Monocet 'noraowmenns NiH u NiD B dnonero-
Boii oOnactu - cnektpa. Andersen E., La agerq-
wvist AL NeuRaus H, ASTund N BAfidsof ~NiH
and NiD in the violet region of the spectrum. «Proc. Phys.
Soc.», 1963, 82, Ng 4, .637—638 (anra.)

[Tonyyens! MOJOCH NOMJIOMWEHHT MOJEKYJ N1H i NiD B

npunaggexat nepexogy 2A—?2A. Ilns oGeux MoJieKyJ Bbl-
aenenst mosocht Agjo—Agjo 11 Agjg— 839, a st Ni—ewe
nonoca Agj—As;y. Ilpusefensi- noiyyenutie 3Haqemm
nocrostHubX Ans 0,0-mosoc N1H i NiD. ,

vy . . & Tm=—eee-o-.. M3 pesiome asTopos
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-1655 BANDS OF NiH AND NiD IN THE VIOLET
G

ION OF THE SPECTRUM. E. Andersén A. Lagerqvist,

'H. Neuhaus, and N. Aslund (Univ. of “Stockholm). ~ Proc.
--| Phys. Soc. (London), 82: 637-8(Oct. 1, 1963).

Spectra of NiH and NiD are taken in absorption and photo-
graphed in a large concave grating spectrograph. Bands in
the violet region of the spectrum were analyzed. They be-
long to a 2A—2A transition.’ Ay— A, sub-bands as well as

__|Ay—A,, sub-bands are investigated for both molecules, and

for NiH also a Ay—A,, band. The parameters for the 0—0
bands were derlved. (auth)
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B R;)tational analysis'of violeE bands of NiH hnd NiD. A"N>il§J__
W & |Aslund, Hinrek Neuhaus, Albin Lagerqvist, and_Evert Andersen
f (Univ. Stockholm). A7k Fysik 28(24).271-83( 19613 Eng).

o Spectral bands of NiH and NiD) in the violet region of the spec-|
e trum belonging to T3="A Transition have been analyzed. Both
o _|NiH and NiD show As;2-As2 and Ays-Ay» subbands. NiH, in

addn., shows a As2-As2 band from which the spin-coupling
consts., A’ and 4", for NiH have been caled. T.R. Kasturi

colmrery @
(0866 %,7
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728294 ROTATIONAL ANALYSIS OF VIOLET BANDS
| OF NiH AND NiD,, Nils.Aglund, Hinrek Neuhaus, Albin

Ar ¢
"1 Spectra of NiH and NiD were taken in absorption through| =~ *

| Ay — Ay, sub-bands as well as Ay — Ay sub-bands have

..~ — 4 the following constants in cm™! were derived: v, we,

P T

LnEer vist, and Evert Andersen (Univ. of Stockholm).
iv Fysik, 28: 271-83(1964).

a King’s furnace and photographed in a large concave
grating spectrograph. Bands in the violet region of the
spectrum, belonging to a 2A — 2A transition were analyzed.

been investigated for both molecules, for NiH also a -
Ay — Ay, band. The discovery of the latter sub-band
made it possible to calculate the spin-coupling constants
8 A’ and A” for NiH. The upper 2A state as well as the
 lower 2A state are both inverted. For the 0—0 bands

. weXe and B. (auth)
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“{0—1 2A5,—2Ag /o 1 mOANOAOCH 0—0 11 1 —0 39—

‘Onpenenenbl Hayaja noJioc. Bhinosen Bpauwtatesbublit_ana-

AP 7977—47
Bpamarenbhuii awanua  duonerosmx nonoc
WAslund Nils, Neuhaus Hinrek, La-

4 1356.
analysis of violet bands of 'NiH and NiD. «Arkiv fys.»,
1965, 28, Ne 3, 271—283 (anra.)

Ccororpaguposatisl cnekTpel 1orJoweHs moJsiekyn NiH
n NiD, nonyuaemuix B neun Kunra npu T-pe ~2800°C

¢ mucnepeneit 0,5A/xuxn. B cnexktpe Monekynsl NiH na6mo .
‘namuck noanosocst 0—0 1 0—1 *A5/o—*Ag/5, moanosoca

.j0—0 2Ag/,—*A3,, ¥ noanosoca 0—0 *A3;9—*A5/9. Han

0—0 n

monekyanl NiD na6momamich noanonock 1—0
2
A3/,

gerqvist Albin, Andersén Evert. Rotational|
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Ju3 nosnoc. Bblumcaenbl BpawaTeabHble NOCTOsIHHbIE By M
D, anst xoneGaTenbHbIX NnoAypoBHeii B BepXHeM H mnxueml
SJICKTPOHHBIX COCTOSIHHSX B NPEAIIOJIONKEHHH, UTO 3SHEprHs
YpoBHel MOkKeT ObITh omicana ¢-joit aas ciayyas a CBfI3H
no I'ynny. Onpenenena nocrosmuas A cmm-opﬁm'anbuoro|
B3anMojeiicTus mnst mosekyJast NiH. ITokasano, uto 'rep.\ibli
BEPXHEro M HHKHEro cocTosiHnii oGpaiutensl. Buba. 12 nass.

C. Crankesny [
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¢ -10 1182,  Pacuernl coepmHenHit nepexoaHnx MeTaaJion
'pacmugenubm MCTOAOM XIOKKC.'IFI ‘€ BapbHpPOBaHHEM Treo-
metpud. L. O BansHuu BHyTpeunux op6uraneii Ni-Ha onu-
‘caine ‘cBa3n' Ni—H. Fritsche Hans-Gerhard.
Abstandsabhingige EHT-Untersuchungen an ‘Ubergangs-
7/ Tl\rllct;lllverbifn%ungﬁn. bl.laZum. Einilu}?J Ai{(lr}e{{e’r Orbittaflgz des
1 ickels -auf ;die Ausbildung einer Nickel-Wasserstoff-Bin-
i dung. «Wiss, Z. F. Schiller-Univ.. Jena. Math.‘naturwiss. |
LT . R», 1977, 26, Ne 4-5, 629—636 (Hewm.; pes. awTaL.)
= PacummpenniM  MerofoM  XI10KKenss B MHHHM. . - Gasuce
k"‘%ﬂ/@ op6m~a.rxe€'( CJISTEPOBCKOTO THMA B BaJEHTHOM NpPHOMHKe-
HHH HccenoBaHO anextponnoe crpoense NiH ans unrep- !
BaJa MexbsiAcpHHIX paccrosuuil 0,75—5 A. Pacuerst mpo-
BeleHB B-Tpex Gasucax mias Ni: tonpxo 4s-AO, nonosmuy-
Tenbho' 3d-AO, ponosmurtenbho 3d- 'u 3p-AO. Tlokasawmo,
YTO JAjs 06pa30oBaHHsi MOJICKYJB CYILECCTBCHHA - SHEPTHS
orrankupamus 3p‘AO n 1s-AO atoma H. \Tlpennoxena
SMOHPHY. -UHsl, ONMHCHBAKWAA 3TO OTTANKHBAHHE 1A |
paccrosnuit 0,75—3,25 A. PRSI N R

} G20 %7 2 0
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e 18 B31.  Hciaeposanue pPacwHpennsim MavcnoM  Xiok-
£\ / { Keast coennHeHui MEPEXOAHBIX METAJIVIOB Nips  -IBHPOBAHHH
A Paccrosinmit. 1. O Bausuuu BHYTPEHHHX OpOMTadell Hukeas
Ha o6pa3zobanne CBsi3M HHKeab-Bonopon. Fritsche H. G.
Abstandsabhiingige EHT-Untersuchungen an UObergangs- |
metallverbindungen. I. Zum EinfluB innerer Orbitale des
Nickels auf die Ausbildung einer Nickel-Wasserstoff-Bin-
dung. «Wiss. Z. F.—Schiller —Univ. Sena. Math. —

4 naturwiss. R.», 1977, 26, Ne 4—5, 629—636 HeM.; pes.
//Lw&ész s 4 e p
> &, B pamkax PMX sumosmen pacuer s3amvoneiicrsns Ni— g
é;.?’ elett 7 H ,m‘:; paccrosmmit 0,75 <R<5A B MHHHM, -6ayg¢__§amm- J1

AO. Haiizeno, yro B obpasonamun monexyms NiH BavKHYI0
[posib_Hrpaer sHeprusi orraikupanus :(Eor) Mexay 3pn; |
1sy. IMoxasawo, uto Eor (3pNi, 15g) Moxker GuTh ampox- |
cumHpoBana bymxumeirt 46,41 exp (—R_IO.3082}’ zas .
0,75<R<325 A. e Pegiowme |

%"'/’/ ‘ " mx OCT (4s, 3d, lsx) ® B Gasuce, LomomeHHOM 3Pm-l




y 87: 29334u Potential energy curves for nickel monohydride

/ Wi and nickel dihydride. Guse, M. P.; Blint, R. J.; Kunz, A. B.
(//Z ﬂ ‘(Dep. Phys. Mater. Res. Lab., Univ. Illinois, Urbana, 1IL.). Int.
p?/. dJ. Quantum Chem, 1977, 11(5), 7256-32 (Eng). The potential

energy curves f{or the NiH and linear HNiH mols. resulting from

the 3d*4s2 and 3d94s configuration of nickel are caled. using the

q unrestricted Hartree-Fock and perfect pairing generalized

ﬁ Jeegsle 7 valence bond methods. NiH bonding in the 3d*4s?2 configurations
v7ece "/» is by means of an sp hybrid orbital which comes from the 4s2
-y shell leaving a singly occupied nonbonding orbital free to hond to
/7# ?Zafmnother H atom. The bond to the 3d°4s configuration contains
“primarily the 4s orbital leaving an empty orbital in the N 34

/&/ )74 shell which in turn bonds very weakly with another H, These
. ~ results are compared to similar studies of the H atom on Sc, Mn
%‘2(%6/’— and Cu and some implications for hydrocarbon catalysis are

_considered,

CF 1S FFa &



174
N Ha

"

,{;/M/ZCC’
Ieeseasie,
9"/—'667%:&4

a2, 195
»3

T P A= .

3 B39. ‘Kpum,le noTcHuuaabHoi 3aHeprum mas NiH u
NiHy. Guse M. P, Blint R. J, Kunz A. B. PsTential
emergy- curves for NiH and NiHg «Int. - J.  Quantum.
Chem.», 1977, 11, No 5, 795—732&(anrn; pes. (pani,
HeM.) :

Paccyntanbl KpHBLIC NOTCHUHAJBHON SHCPTHH MOJCKYJLL
NiH u muueiinoit camm. momexyast Nitl,, xoppenmupyiouuie
C 3exTponnbiMH xondurypaunsmu 3d®4s? u 3d%s artowma
Hukens. Mcmomb3opanel JBa npHOMNKEHHS: HeorpaHHuel-
uulit Meron Xaprtpn—®oka u oGoOulcHHBII MeTox  Ba-
JCHTHBIX CXeM B NPEANOJOKEHHI COBEpPUICHHOro Ccnapi-
Banust. Basucunlit naGop cocrasien H3 JABYX3KCMOHCHTHHIX
rayccoBblX (yHKUMit € yd4eroM mnoaspuaal. 4p-opSuTaveil.
Haiineno, uto oGoOuienublii METOx BaJEHTHHIX CXeM 60Jib-
me MOAXOMHT 15T OMHCANUST PacCMaTPHBACMBIX MOJEKYJ,
T. K. IPHBOZHT K GoJjiee HH3KHM 3Hauenusa suepriui. Ipo-
anannsuponano usMenenne MO npu H3MeHeHHH MeXKbsaep-
HbIX paccrostumit. Cpenano 3axualouenne, uto 3d-opOurann
Ni ‘He BHOCAT cyiecTBEHHOro BKJajxa B o0pa3oBaHHe cBsi-
3n. Tlposexeno cpasuenue ¢ MoJekyJaamMiu THapumaos Sc,

Mn un Cu. OrmeueHo, UTO moJydeHHBIE Pe3yJabTaThl MOLYyT |

OLIThb NOJIE3HBI npH paccMOTpeHHH SIBJIEHHIT KaTaJH3a la

MeNeXOdHBIX  MEeTasIax. ~A. B. Hemyxun

Ommviitte 595

——————— &

/
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2 J1110. Morenunanbible KPHBLIC ans NiH u NiHe..!
Guse M. P, Blint R. J., Kunz A. B. Potential ener-
gy curves for NiH and NiHg. «Int. J. Quantum. Chem.»,
1977, 11, Ne 5, 7256—732 (aurs.; pes. ¢paHiL, HeM.)

Paccuntanbl TNOTEHL. KpHBble MOJCKYI NiH a Nil,
COOTBETCTBYIOLLHE 3d84s? u 3d%s xoudurypauHau Ni..
Pacuersi NPOBOLMJNCH B FayccODOM Ga3ice C BKJIOUCIIH--
eM TOJSIPH3YIOLIHY. 4p-¢-unit HeorpaHHuCHHLIM METOAOM:
Xaptpu—®oka H 0GOGIUICHHBIM MCTOAOM BaJICHTHBIX cxeM.
HaiineHo, 4TO OCHOBHBIM COCTOSTHHEM MOJICKYJIbI NiH saB~
nsetcst . 2A-cocTOsHHE, cooTpeTcTBylomee  KOH(Hrypauuir,

34%s. OcCHOBHOE COCTOslHHE MOJCKYJbl co cnuHoM 1 BO3-!

jkaer n3 3d84s?-xondurypalii Ni. IMokasaHo, uTtO, KakK'
§ B cjayuac APYrHX NCPEXOLUbIX MCTA/I0B,  3JAEKTPOHEY
3d-op6uTaan MNPAKTHUECKH HC yyacTBYOT B 06pa3oBauity,
xumuu. cBsizH. C TOUKH 3peHHA NOAYHEHHBIX Pe3y/IbTaToOR
paccMaTpHBAIOTCS  1IEKOTOPHIC mipo6AeMEl  KaTamHTHY. ar
THBHOCTH HHKEJs. ‘ A. B. l‘onbuc}t
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V24 B968.  duporepmuucckne peakunu Howos Nit+ ¢ H,,
HD u D;. Armentrout'P. B, Beauchamp J. L.
Endothermic reactions of Ni+ with H,, "HD and Da.
«Chem. Phys.», 1980, 50, Ne 1, 37—43 (anrn) .

Panee paspaGoraunniM meromom (P. B. Armentrout,
J. L. Beauchamp, «Chem. Phys.», 1980, 50, 21—25) npo-
BE/ICHO HCC/ICAOBAHHE D-UHil B3aHMOANCTBHA HOHOB .Ni+ ¢
Hy, HD u D, npn pasublXx 3HAYCHHSAX MX KiumeTiwy, sixepnm

(? (E). TlocTpoensl 3aBHCHMOCTHI ceuennit p-uuit (o), npuBo-
d ‘

AAUMX K 3HAOTepMHY. oGpazosannio NiH+ u NiD+ or £
IIposeaennasi HiTCPHPETALHT NOPOrOBbLIX 3HATCHIY Snep:
THil a5t STHX MPOLECCOB MO3BOMNAA MOAYYNTL Cled. pegy.
wunbl  snepruii cpasu: _DO(Ni+—H) =1,864-0,09 3B ,
D°(Ni+—D) =1,9040,14"3B. Ycraunosneno, uro NOJIHbE g,
p-LHll [LISl BCCX TPEX CHCTEM OMHHAKOBHI, OAHAKO, - png
p-unu Ni+ ¢ HD naGmionaercs cunbio brpakenubiii maq.
tonupiit adpdext. A Kamnoi u3 uccaenoBaHHBIX p-ith

X /‘7 /z/ﬁe nosiyuehnas 3aBHCHMOCTb G or L ofcykmaetcsi B paMkax
b XD 7 eTIPOCTLIX MOJ@AEH  SHNOTEDMIY, peakunit.___B. A. Capaen
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%7 ‘/'9:’.: 210102d Uindothcermic reactions of nickel(1+) ion with

P

Crpmeecin 70055 750

Oy, 75 F0

dGistomic hydrogen, hydrogen deuteride, and diatomije
deuterium.  Arnentrout, P. B.;  Beauchamp, J, L. (Arthyr
Amos Noyes Lab. Chem. Phys., California Inst. Technol
Pasadena, CA 91125 USA).  Chen. Phys. 1980, " 50(1), 37-43
(fny). An ici-beam app. was uscd to study the reactions of Nj-
with Hednd D2 as functions of kinetic energy. These reaction;
led to the endothermic formation of Nill+, PRE end 2l and
NiD*, resp.  Interpretation of the threshold Tor these procedse
gave the av.-bond energies, DNi+-H) = 1.56 £0.09 eV and
£0(Ni*-D) = 1,80 £0.14 eV. The total reaction cross sections for

all three systems are similar; however, a striking isotope effect

O 2 7980 T2 4oe

vas obsd, for Ni+oreacting with HD. The dependence of the
cross sections on relative kinetic energy is discussed in terms of
jsitole. m(»dnk,f()r,(.}‘.t-_rc;u"!mn. - 5 :

’
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5 GO
A, Ommecets 411625 7980
1 50 B138. AHanu3 BpawaTteabHON CTPYKTYPbl TOJOCH
502,64 um NiH. DeVore T. C. Rotational analysis of
the 502,64 n and of NiH. «High Temp. Sci.», 198),

12, Ne 4, 259—266 (amru.) o
Hsyuen CrneKTp H3JayueHHS NiH (I) (o6nacte 500-
600 HM) B030YXKHEHHBII B IUIaMeHH N2—H,—Bo3nyx.
AtoMnt Ni sBommmi B maaMa #3 BOAH. p-pa  Ni(NOy),
umn NiCl,. TlpoBefen aHasM3 BpalLaTeNbHON CTPYKTYpH
senenoft nosockr 502,64 M. XapakTep pacmpejeleHius HH-
‘/é( ¢ M s TeHCHBHOCTel BpallaTeJbHbIX KOMNOHEHT YKa3hlBaeT Ha
10, uto mojoca siBasteTcss 0—O0-nosocoit %7ty /2—2my 2 Nepe-
xona. OueHensl 3HAUEHHSt BPAL(ATEJbHBIX TOCTOSHHBIX (B!
npenmonoxenusr 0 caysae A mno Tynay) B, =
=6,541(5) cm~! u B,”=7,061 (5) cu~'. B pamkax MoO- |
geny CsraeHa, YYHTHIBAlOULEll XEMHIIOMHHECUEHLHMIO npy
Bo30yxAeHHH | B TUIaMenu IOKa3aHo, uTo HHXHee |
271, /9-COCTOSIHHE CMellleHo Ha ~4000 cM—! MO oOTHOMWIeHHIO
'K OCHOBHOMY _COCTOSIHHIO 25{2. e oo aeEA. B, BoGpoBJ

X-20.498)]
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94: 147881n_Rotational analysis of the 502.64 nm band of
nickel hydride. DcVore, T\ C. (Dep. Chem., James Madison )
Univ., Harrisonburg, VA 22807 USA). High Temp. Sci. 1980,
12(4), 259-66 (Engs‘. ‘The 502.64-nm band of NiH, first reported '
by R. E. Smith (1973), was obsd. in emission using a Ni-doped r
H-air diffusion flame as the source. Rotational anal..of this !
band indicates that it is the zero-zero band of a 2IIy3-2IIy/2
transition. The rotational consts. detd. for this transition are H,'
= 6.54(5) cm-l and By" = 7.06(5) cm-l. A chemiluminescent
excitation model based upon the energy of the previously
analyzed states of NiH predicts that the lowest 2ITy/2 state lies |
within 4000 cm-t of the A2As/2 ground state. R k




Oz71722¢qy 7825 4 1970

M// 1 B520. Paccmorpenne NiH u Np meropom JIKAO Xg °
( B paclHpCHHOM 6a3ucﬁ’cﬁf"ﬂa6¢'ﬁ&? Dunlap B. I,
Yu H. L. An extended basis set LCAO X, treatment of
‘ﬁ,/v NiH and Ni,. «Chem. Phys. Lett», 1980, 73, Ne 3,
l yz 525—529 (aHra.) o

B pamkax merona JIKAO X, c ucnosbsosanueM yTou-
HeHHOrO BbIPAXXEHHS JJS TOJHO 3HEPTHH H Y4eToM He-
cepny, BKIAAOB NMPH anNmPOKCHMALHH 3JIEKTPOHHON mJoT-
HOCTH MNpOBeJeH pacueT psila cocTosHHit Mosekynm NiH u
Ni,. HUcnoab3oBan rayccockuit Ga3uc (14s9p5d) npns arto-

ma Ni (c moGaBkoit nnpdysubx p-, d-, f-dp-unit) u 5-yzen-

ﬂe/ nulfi 6a3uc XyauHard c nHobGaBkoii  AHQDYysHBIX p- g

d-¢-umit gnsa atoMa H. B kau-e ochoBHoro coctosinusa NiH

/ﬂ ‘C ,)/ Haitfieno 2A (sneprus muccownaunu D.=2,33 3B, pasmo-

/t e.-eeer, BecHoe MEXbAAepHoe paccrosinne Re=2,76A), npu stom
;a Cilr XapaKTePHCTHKH MOTEHUHAJbHOR KPHBON XOpoIWO corsacy-

/‘ > J0TCSl C Ap. HEIMIHDHY. pacyeTaMi H C 3KCHEPHM. MAaHHLL-
@ﬂ mMi. Jis N, pacyethoe ocHoBHOe cocTostie —3II, (D=

=291 3B; R.,=3,84 A), uto mjoxo corsacyercs ¢ pe-

//ff//j// sysabTaTaMu Ap. pacyeroB. ITpeanosioxeno, 4To 3TO pacxox-
' JleHHe ecTb CJeACTBHe HeTouHocTeii Ga3Hca B pacyete Me-

tonoM_JIKAO Xa. . _ _ M. KysbMHiicku#

,,,,,,, Pkl |
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Z“("/ 12 M140. ~Pacuer NiH u Ni; mMeTONOM JIKAO Xa B ¢
pacuHpeHHOM Gasnce—An ecxtended basis set LCAO Xa
?trcatment of NiH and Ni. Dunlap B. I, Yu H. L.

«Chem. Phys. Lett.»>, 1980, 73, Ne 3, 525—529 (anra.)
Pe3y/bTaThl PacueToB MCTOLOM JIKAO Xa B pacuwHpei-
K/{ X HoM OGasnce MOJIEKYJH NiH o6Hapy:XHBaIOT corJjacie ¢
5 ALK SKCIePHMEHTOM M He3MIHPHH. pacueramu. OnHAKO 'pe3yJib-
/‘ AEtL

-

rath ans Nip, ykassipaioulite 1a yuacTHe B 0O0Da30BaHHH
CcBsI3H MexKay aToMaMi Ni d-3/7eKTpOIiOB, HaXOAATCA B
pe3KoM NpOTHBOpedHH C pa3/HYHBIMH HEIMIHDHU. pacuera-
MM, 4TO, BEpOSITHO, CBF3aHO ckopec ¢ 3ddexToM 6asuca,

a fie C (yHIaMEHTAJbHBIMIL PasHUHAMH MEXKAY METONOM
S : (DyHKIHOHANA MJOTHOCTH i cxeMoit Xaprtpu — Poka. -
S ’

. - _A E/p,.\xoumm J
7780 A/ 2

N
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V/93: 138260m An extended kasis set LCAO Xa treatment of

nickel monohydride and diatomic nickel. Dunlap, B. I; VYu,

Jf . «eek, H L. (Sur. Sci. Div,, Natl. Bur. Stand., Washington, DC 20234
" USA). Chem. Phys. Lett. 1980, 73(8), 525-9 (Eng). An

ft 5(1%0/, extended basis set LCAO Xea calen. of NiH yields agreement

/ with expt. and ab initio calens. However, for Niz2 the present
results are in sharg disagreement with various ab initio calens.,

possibly due to basis set effects rather than fundamental

differences between d. functional and Hartrece-Fock based

approaches.




/980
NV |
LR Z"W”LLW _9 é{jﬂ

| TGy Rerscery
/»fg’;— 1980 6 44 &10

/=) ;

Coy Fodbp 122




/I‘/j i Onmueee 11150 7987

&t 8 J1120. JNIeKTPOHHAs CTPYKTypa THAPHAOB mnepexoj-

upix merassos NiH u PdH. Electronic structure of tran-

D,‘Z ¥4 sition-metal hydrides: Nitfand PdH. Bagus Paul S,

/ NG // Bjorkman Cecilia «Phys. Rev. A: Gen. Phys.»,
1981, 23, Ne 2, 461—472 (aunr.) -

Meronamu CCIT H  B3aumopeficTBHs ~ KoHHrypaumit

(BK) mpoBeeHbl pacueTH SJACKTPOHHHIX CTPYKTYp MoJe-

ya NiH u PdH. Hcnons3osanauce Goabuie OasHcHble

Gopsl C/IITEPOBCKOro THNa, BKJoyaiomue AO s-, p-, d-

a ‘st f-rana. BuluHCAeHHST NPOBOXMIHCL AJS TPeX COCTOSHIIY

ﬂ,({)/f’//z‘:/’, mosekya 2A, 21, 2X+, kotopele Moryr OBITb 06pa3oBaHmt |

e / (d%')-xondurypauun aromos Ni u Pd. JHasx NiH

Al /7. loCHOBHOE COCTOfIHHE OKa3a/loCh 2A, coctosiHua 2[I n 2+

Nk ¢ 7 _ Jexann Buiute npumepro Ha 0,1 33. B ciyuae PdH ochos-

¢ ‘//C/,;’j/‘//f"i joe cocrosinne 2T+, Tpu 3TOM COCTOfiHHe 2A  OKa3aJjoch

t/ ’

f poite Ha 0,6 3B. ABTOpH OGBSCHSIOT 3TO TeM, uto B PdH
4d-3MeKTPOHBI, YYacTBYIOIIHe B 0Opa3oBaHHH CBA3l, MeHee
Joxkaan3oBanbl, yem 3d-anekTpoHst B NiH. Mexbsaaepuse
/7 PacCTOSIHHA M CHJIOBBIE NMOCTOSHHBIC, BHIYHCAEHHBlE KaK Me-

“ cogom CCII, Tax u BK, 3HauuTeabHO OTJAHYAOTCH OT
fgé . /gé)//l/ "skcnepum. Bemund. s NiH, xak npeanonaraior astops,




STO BLI3BAHO TEM, UTO OrpaHueHHoe KOJ-Bo KOHMuMrypa-
UHit He NaeT BO3MOXHOCTH MPaBUJABHO BHYHCAHTH BKAAL
-B_KOPDEJSUHOHHYIO SHEPrHI0 OT BAJHTHBIX 3MeKTPOHHBIX
oGonouex aroma Ni. Jlas PdH maoxoii pesyasrar aBTOPBI
_TIPHIACHIBAIOT Heyuety pessTis. s¢dexros. A. B. OGyxos

>.
ITHC
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94: 71802q Electronic structure of transition metal hydrides: '

nickel hydride \iWill) and palladium hydride (PdII). Bagus,
Paul S.; Bjoerkman, Cecilia (IBM Res. Lab., San Jose, CA
95193 USA). Phys. Rev. A 1981, 23(2), 461-72 (Eng).
Ab initio SCF CI calcns. were performed for NiH and PdH to
study the behavior of the d electrons and their effect on chem.
bonding. SCF calcns. were carricd out for the 3 low-=lying states,

23, 2], and 23+, which can be formed with the metal atom in tho

(a%1) configuration. , The ground state of NiH is 2A with the 211

-and 23+ states only about 0.1 eV above. In the case of PdH the
2%+ ‘state is the lowest with the 2A ~ 0.6 eV above. Thia |

difference can be attributed to the participation of the 4d
clectrons in the PdH bond. The 3d clectrons in NiH scem to be
more localized and "at. d-like". In both cases the potential
energy curves are too broad and the equil. bond lengths are
longer than those found from spectral data. For both mols., the

O A STy

—————— e e e

_CI results are considerably improved over those from the SCF



calens.  L.owever, there are still significant differences b‘ct\\cc_n
the computed (CD and obsd. values for the groupd—sté\t_u \_cqucl;
bond length and force const. Two effects are .conslde\:e in &r e
to understand thesc errors. For NiH, the lnmt_cd CI is una ct o
properly account for the differential gorrclnhon encrgy ‘ob ble K

B ois! and 3dsds? terms. of the free Ni atom and this prosd y
" leads to the crrors in the calen. For PdH, 5hffcrcnhéa bt\‘.xl:.
correl+ion enecrgics areé likely to be much Jess important, bug
relativintic effecte wie likely 2 be im ortant. Some excl
states and vertical term energies were, aiso caled. and cog'\parc
‘with expts. results, : ; !

PR » e = .
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4 1538. Teoperuueckoe u3yuenne NiH, ~OntHueckui
cnekTp M morenunanbusle kpusbie. A theoretical study of{‘
NiH. Optical spectrum and potential curves. Blom-
berg Margareta R. A, Siegbahn E. M, Roos'
Bjér)n 0. «Mol. Phys.», 1982, 47, Ne I, 127—143;
aHII.
(Merono.\{ CASSCT c¢ yyeToM KoHGHrypau. Baanmoueﬁ-;
CTBHSL PAcCYHTAHBl KPHBHE IMOTEHU. SHEPrHH IJsl  Tpex,
nkHHX coctostmuit NiH: 2A, 21 n 25+, JIauna  CBA3H,
R(Ni—H)=1,470 A u semmunHa AG 1/2=1911 cu~! xo-i
OI0 COBMAfaloT C SKCHepHM. 3HaveHusamu 1,475 A u
1927 cM—! cooTBercTBeHHO. IlpoBeser pacueT  ONTHY.!
cnektpos NiH. Ycranosieno, uto B obnacti 15000 cm—!|
CyLIeCTBYeT TOJbKO OJHO BO30YXKAEHHOE COCTOsIHHE 2A,!
a He JBa, KaK yTBepxpaaiocb B paGore (Bagues et all
«Phys. Rev. A», 1981, 23, 461). Bu6a. 33. 10. B. Umnxos!

Y /583, (8, MY .
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Jand poten:iai curves. Blomberg, Margareta R. A.; Siegbahn, Per

NEEES

98: 24785j A theoretical hiua} of nickel hydride: optical spectrum |

E. M.; Hoos, Bjoern O. (Inst. Theor. Phys., Univ. Stockholm, S-113
46 Stocknoim, Swed.). Mol. Phys. 1982, 47(1), 127-43 (Eng).
Potenti:* curves for the 3 lowest states of NiH, 24, 211, and 22+, were|
caled. &« both the CASSCF( complete active space SCF) and the'
multiref. CI level. For the 2A ground state, the bond distance, 1.470'
A, and t' e AGy2 value, 1911 cm-l, cbtained at the CI level agree well!
with exptl. obsd. values, 1.475 A and 1927 cm-}, resp. A large part of|
the optica! spectrum of NiH was alsa caled. at the CI level. There is
only 1 excited 24 state at 15,030 ¢mil, in contradiction to the earlier,
signment of 2 2 states ¥ . this region..

A 195 % .



Ny (et 13352 ) 792

Niekhessed M-, 4ibta ¥
ngof,

gt Phys. Fo Metald - Plys.
W% ?%% /j w1176
5ouc &L(&/)/Sls 07! /u:a’)[; ]Z %ZWGI{ZM&_

Vill aud |f
f “hy még

/>/'{ h/.,ZIM



| /Vo‘/{ @ﬁ, 8 29K | 1983

' 96: 171521g Tho spectrum of nickel hydride (NiH). Some

new transitions. Scullman, R.; Loefgren, S.; Kadavathu, S.

Adakkai (Inst. Phys., Univ. Stockholm, S-113 46 Stockholm,

Swed.). Phys. Scr. 1982, 25(2), 295-301 (Eng). Two new NiH

4 sub-systems, called 2A3/2-X24s5/2 and 2$1/2-X2As/2, were analyzed.
The 2432 sub-state belongs probably to the earlier known A2A

2 .Z state of B2A state. A perturbation in the v" = 1 level of the
3 - A ground X2As/2 state indicates other nearby low-lying states. The

‘2, y observation of the 2 rather 2A3z-X2A%/2 bands is an evidence

that the states might be better described by Hund's coupling

case (c) than by case (a). . =~ . o e 55 B g s ==

O
@fA'/\gXZ, _._9_'_6_} MO
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16 B156.  Cnektp NiH. Hekoropnie HOBble nepexonu.]
Scullman R, Lofgren S, Kadavathu 8S.!
Adakkai The spectrum of NiH. Some new transi-|
tions. «Phys. scr.», 1982, 25, Ne 2, 295—301 (aur..) |

B oGaacti 4000—7500 A u3MepeHBI 3JCKTPOHHBIE CMEKT- !
pel ncnyckanusi monekya NiH, Bo3Gyxaaemble B HHKede-
BOM MOJIOM KaToAe NpH MNpPONYCKAHHH Yepe3 Hero cuecH

Z Z‘ Ar/H,=200: 1. HaGmoneus nepexoabt A2As;o—X2As; (no-

/) : aocet 1,0 1 0,1), BAs50—X2As5/2 (0,1), 2Azjo—X?A3,, (0,0)
H JBe HOBBIE CHCTEMBI, OTHeCEHHBe K mepexozaMm 2A; ,—
X?Ass2 u 2D70— X2Asse. TlpoaHann3upoBaHa BpalaTeb-
Hasi CTPYKTypa moJjoc. PacueT MOJCK. MOCTOSIHHBEIX 3aTpyA-|
HEeH HaJHyHeM CHJBbHBIX Bo3MmyweHHil.. Ilpeanonoikeno, yto
noacocTtosiHue 2Az/p SIBASICTCS KOMMOHEHTOI OZHOrO M3 H3-
BecTHbIX cocTosiHHil A2A man BZA. OGHapy»KeHH Bo3Mmylie-
HHS BpallaTesibHBIX YpoBHell Ha KoJebaTeabHOM  ypoBHE|
v=1 ocHoBHOrO_cocTOsIHHA X?As/2, K-pble CBHIAETEIbCTBYIOT

Y1962 19,716,




0 HaJAHyHH GAH3KO pacrmojoxeHHoro (Ha ~2800 cm—! "BHI- .
1Ie OCHOBHOrO) HH3KOJeXKallero 3JeKTPOHHOro COCTOSIHHS, |
peposiTho, Thna [, a TaKKe COCTOSHHSA 2%, OTMeueHa He-
06bIuHO GOJiblilasi BeJHYHHA A — yABOEHHsS JJIsi COCTOSIHHIT'
2A u 20, o ] C. B. Ocun.
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& 11540. Cnekrp NiH. Hexoropbie HOBbie nepexoabl. |
The spectrum of Nifl. Some new, Transitions. Scull-
man R, Léofgren S, Kadavathu S. Adakkai.
«Phys. scr.», 1982, 25, Ne 2, 295—301 (aur.a.)

CnexTp HCIYCKaHHSI MOJIEKYJ NiH c¢ororpaduposan ¢

,BLICOKHM paspelleHHeM B o6aactu 4000—7500-A. B crnekrt-

pe HACHTHHUHPOBAHHI [BE HOBHIX MOACHCTEMBl  M0JOC:

Ny jp—Xsp2 1 2072—X%8s5)2. CocrosiHie *Azys siBasieTcs, i

' [0-BHAMMOMY, KOMIOHEHTOii ~cocTosinns ~AZA wan B?A.
bé(‘/)/ O6uapy:KeHbl  BO3MYIUeHHs — YPOBHs v”=1 COCTOAHHS |
X2Asso. TlokasaHo, uTO cOCTOsHHS 2As/z M X2As/; nyume |

OM¥ICHIBAIOTCS B TPEANONOXKEHHH C-CBSI3H TIO Tynay, ueM|

B TpeANOJIOXKeHHH a-cBA3H. Buba. 14. B. C. HsaHoB|

| O
Qv 1982, 1§ w8.
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f) ., 10 B23. O BKaIOYeHHH aToMHoit xoppe.nmum B MOJleKy-
L : J'mpﬂble pacueTsl COEIMHEHHI TepeXoHbIX M’c"fil'.ﬁn?)i”NlH
Walch Stephen. P, Bauschlicher Charles W,

On incorporation of atomlc correlation in transition-metall
molecular calculations: NiH. «Chem. Phys. Lett», 1982,

86, Ne 1, 66—70 (aHra.)

[!,/) ) : MHorOKouqmrypauuounuM merogom CCIT u pacumpen-
) neiM MetogoM KB pacculTaHbl CNeKTPOCKONHY. NOCTOSIHHBIE
ocHoBHOoro cocrosinust X2A Mosekyasl NiH. Vuer atTomuoit

KOpPPEJISILHH CYUIECTBEHHO YJYYUIHJ CONJacHe MeXAy  Teop.|

H 3KCIEpHM. NOCTOSIHHBIMH: NpaBHJbHOE OnmHcaHHe cB-B NiHl

Tpe6yer cGanaHCHPOBAHHOrO yyeTa cocTosiuii atoMa Ni c|
KoHurypauusamu 4s23d® u 4s'3d°. - H. Al ’I‘onom;j

O
X. 1983, 19 N10.
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i B pac'xc'rmk
i
|
'

6 I81. O pxaouenui atomioii Koppes T
MOJIEKYS, CONCPAKALIMX MEPEXOAHBIL MCT:‘..’UI:'NL_H.. On in-
corporation of alomic correlation in  transition-metal
molecular calculations: . NiH. Walch Stephen P,

Bauschlicher Charles W. Jr. «Chem. Phys.|
Lett.», 1982, 86, Ne 1, 66—70 (aurm) -

MertogoM MK CCIT ¢ yucroM Koubpurypau.. Baanmoeii-!

;u ﬂ ﬁo CTEHSI Hccaexoeano aacxkTponnoe crpoense NiH B ocnos
/ poM coctosiuud XA, Hcrnosnb3oBannas cxema mnpHBesa K
CYIICCTBCHIOMY YYULICHHIO COMJIACst C SKCMCPHM. AQHIDI-

Mil TS JUMIHGL CBSII, SHSPMMI JUICCOLMALI 1t KoJeba-

TeabHOiT uacTOTHl 1 Gojiee TMpaBHJBHOI Iepejauc MOTCHIL.
KPHBOIT ' CPABHIHTEABHO € XapTpH-(POKOBCKHMII pacueraji.

Ormeueno,. 4to, XoTs cpsisb 3 NiH omuchiacres Kondi-

rypausueit 4s'3d° kondurypamui THIZ 4523d® BaxHBl TIpH

MAJBIX MCIKDBSACDHHIX PACCTOSHHAX [ IAS MNPABINVILHOrO

onucanns cpoiicts Nill HeoOX0miMO YYHTBIBATL HX B3al-|

MojciicTEHE. T TR i C. S . SRS - )

PO, L2 N8 . '
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/ QWM " 17 562.  PacucTbl MOAENBHBIX CHCTEM AMR KATAAHTHYe-!
oLll J/ﬁ/{)( CKHX peaKuHii C y4acTHEM NepeXoAHbLIX METAJJIOB METOLOM
; - crpynnupoBannoro KB. Contracted CI calculations of mo-
atd// ;M dels for catalytic reactions involving transition metals.
Blomberg M, Brandemark U, - Petters-
/& . son L, Siegbahn P. «Int. J. Quantum Chem.», 1983,
= 23, Ne 3: Proc. 4th Int. Congr. Quantum Chem., Uppsala,
/7,{@,64{5“( ¢ 13—20 June, 1982. Contrib. Pap., Pt 3, 855—863 (aura.)
R " Ha ocHoBe pacueToB HeaMmHpHYecKHM MeTogoM KB mc-
,}MZ:U ' /M/«Zrtf/ﬁ' »l'c'é/: ceJ0Balbl MOAE/bHBIE KaTaaHTHY. PeaKkuUHH OKHCIHTEJAbHOro
. MPHCOEHHCHHST — BOCCTAHOBHTCJIbHOTO 3JHMHHHPOBAHIsL:

\“\(‘H iQ%NHWzN% (1), Ni+C;Hg==Ni(CHs), (2), Pd+H,==|

—_—

PdH, . (3), Pd(H:0)s+H,==Pd(H;0).H, (4). Pacuern
‘RbiNOJCHbB OGOGLIEHHbIM MHOrOCCHIJIOUHBIM NPSMBIM MeETO-
W,L.’ oM KB (P. E. Siegbann, «J. Chem. Phys.», 1980, 74,
_71647) B crpynnupoBanuoM npHOJHIKEHHH, B KOTOPOM
HCMOJIL3YIOTCS  Pe3yJbTaThl pacuera Mo . TeOPHH BO3Mylile-

/9 HHiT AJS 3aMOpaXKHBalHs OTHOLICHHS MEXKAY HEKOTOPBIMH
LY/ xosppuunentamu passoxenus KB, uTO yMeHblIaeT uucso
BapbHPYCMBIX MapaMeTpoB H MO3BOJSET MNOJYUHTb Koppe-

/\f / Y AAill. SHEPTHIO ¢ TOWHOCTBIO He Xyxe 2% MNpH_COKpauleHuu




o6bema BLIUHCACHHI B ~2 pasa. OpGuTadi, HCHOAb30OBAH-|
uble B pacuere KB, moayuens merogom CCIT B mnoamom’
aktusHom npocrpancrse (ITAIT CCIT) aas p-umit (1) w
(3) u_wmeronom CCIT mas peakumit (2) u (4). Oas ato-|
MoB Ni u Pd Gbii HCnosb30Baubl Gasuchl, MpeAJoKeHHbie.
Xysunaroit u_corp. coors. SDZC—1 (H. Tatewaki, S. Hu-'
zinaga «J. Chem. Phys.», 1979, 71, 4339) u MIDI—1:
(Y. Sakai, H. Tatewaki, S. Huzinaga «J. Comput. Chem.»,’
1982, 3, 6), B K-pbiX JAONOJHHTENLHO 3d- M 45-0600UKH|
GBIIH paclienyieHsl Ha 2 (YHKUHH Kaxpaass M Ao6GaB/eHbl|
2 puddysuse p-pyukunn u 1 nuddysnas d-pyskuus.,
Jas Ni ucnonb3oBan Takxke M Gosbmuit Gasuc (l4s,11p,
6d, 1f/5s, 4p, 3d, 1), B3artnit us (Walch S. P, Bansch-;
licher C. W. «Chem. Phys. Lett.», 1982, 86, 66). B cayuae
(1) reomerpuio onTHMH3HpoBaJH Ha ypohe KB ¢ Goabuiny:
‘GasucoMm, B cayuae (2) mHcnoab3oBanHm  MeHbluHii Gasuc,
aauny cssisi Ni—C u yron CNiC ontumusuposamn B
pamkax KB, ocra/ibHble reoMeTpHu. mapaMeTpbl — B paMKax:
CCII. B cayuae (1) moTenunanbHasi KpHBasi TPHIJETHOrO
TepMa HMeeT MHHHMYM JJsl  JIHHeiiHOH  KoHdurypauuu
HNiH u Gapbep AJisi YrJoBoit CTPYKTYpPhl B COMVIaCHH C
sp-rubpuansanueii Ni. B cayusae cuHrjerHoro tepMa Hau-
Gosee craGuibHOi HaiigeHa yraosas cTpykrypa (57°)
COOTBETCTBYIOWAst Sd-THOGPHAN3AUHH C ZHEpPrHeit CBA3H MO
orHomenuio k Ni(!D) n Hy—9,6 kkan/moiab, = mpuueM'™
MaJloe 3HaueHHe yria oGyC/OB/ICHO 3HAUHTEJbHBIM BKJIAJOM |
H—H cea3uBanns. B cayuae (2) manpasJjennbie OpOHTa H)
‘atroma C ‘He palor cesasbiBanusg C—C THna, B CBSA3H C qeut
paBHOBeCHast CTPYKTYpa B CHHIVIETHOM COCTOSIHHH OTBEYaer
yray 94° W JIeXKHT Bbillle JHCCOLHALHOHHOrO npejena Ha
12,1 kxan/monb. B cayuae (3) u (4) reomerpHs d)%ar—f
menta PdH, Gbia onTHMu3npoBana Takke Ha yposie KB.
B cayuae (3) MHHHMYM 3HEPrHH OTBedaer MOYTH He pac-
tanyToit cessn H—H (1,46 at. en.) npu paccrosnnu Pd— f
C 3Heprueif "—5,5 0J1b.

B ]

“TYalMio B PeAJbHBIX KATAAHTHY. LEHTPAX Ha IMOBEPXHOCTH
;METaJsla MJH B METaJJIOKOMIJEKCHbIX CHCTEMaXx. ‘
A. Baratypbasiy
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3 7 B2y Teopernueckoe muccaeposanne Nill. Ontnueckuit ®
NeKTp H moTeHunaabuble xpusbie. A -theoretical study of
NiH optical spectrum and potential curves. Blomberg
Margareta R. A, Siegbahn Per E. M, Roos
Bjorn O. «<Mol. Phys.», 1982, 47, Ne 1, 127—143 (aura.)
Pacyer nOTEHUHAJBHBIX KPHBBIX JUIST TPEX HHIKHHX CO-
croauuit_NiH %A, 2II u *2+ nposeaen meronom MK CCII
8 CaMOCOT/IAacCOBAaHHOM NPHOMHIKEHHH TOJHOTO AKTHBHOTO
npocTpancTBa, a Takike Merogom KB c mcnonb3oBamuem
pasIHYHBIX GasucHBIX KoHGurypaumii. Bcero aas- pacyeral
cocrostiist 2A mcrnosb3osano 34 456 xondurypaumit, aas
cocrostuns 21 — 31278, a pas 28+—22 106 koudurypa-
i, Tans atoma Ni BmGpaH 6a3nc (1256p4d/854p2d)\
CTPYNMHPOBAHHBIX | rayccoBHX ¢-muit ~ ¢ pmobasnennem
onHoit mossipusau. d- M Tpex p-GyHKuUHH, a ans atoMa
Y — Gasuc (5s/3s) c poGaBieHHeM OAHOI TOJSPH3ALHOH-
Hoit p-dyukunu. Hamayuwee corsacie ¢ sKcnmepnMm. aam-
HBIMH 1451 ocHoBHOro cocrosiunsi NiH (Egq=3,07 3B, re=|
'=1,475 A, AG;2=1927 cm~') naer wmeron - KB (Ei=!|
=2,28 3B, r,=1470 A, AGi;p=1911 em-!). Ilna cocros-|
uuit 2II u 28+ pacuer meronom KB naer -coots. 3Haqemm}



E; 2,04 u 2327 35B ur, 1,53 u 1,54 A. Cssasp NiH B!
OCHOBHOM (2A)-cOCTOSIHHH OGYCJIOBJCHA TJIaBHBIM 06p830M!
B3anmojeiictBiueM 3de—AO Ni, a B B036yKIEGHHHX CO-|
crosunsax — 4s-AONi ¢ Is-AOH. Hdas Bcex cocTosumit
HeCBA3bIBaOWIast OpOHTaNb sBAsieTCst rHOPHAHON  4s3d,-:
op6uransio Ni. Atom H Hecer oTpHu. 3apsa— 3HaueHus,
ZH u_aunoapHoro momenta (mOJyyeHHHE B PAMKaX Me-|
Toga MK CCII) paBubl ans  cocrosHus 2A—0,13e u-
11,0.10-% cm, ana 2[1—0,18¢ u  13,0-10-3° cM, . ;(.vm"
25+—0,20e u 13,3-10-% cm. Pacuer ontnu. cnektpa NiH|
meronom KB noxasas, uto nepexozaM B 2A-COCTOSIHHSI CO--
oreercTByioT 3Heprun 13 060 m 22310 cm—!. DtoT peayib-|
TaT NMPOTHBOPEYHT CAEJIAHHOMY paHee Ha OCHOBE CNEKTPO-
CKOMHY., JaHHBIX  OTHECEHHIO  JABYX  IepexoaoB INpH
15000 cm~! k mepexoaam B 2A-cocrosHns. Jas pacueros
Gosee cioxHbIX coeaunenuii Ni npeasoxken Gasuc 5s4p3d
CrPYNMNHPOBAHHBIX .FAyCCOBHIX (DYHKIHI, OXHO3KCIIOHEHTHEII
AJ151. ocTOBHBIX opGutaseil. Pacuer NiH meronom KB ¢ mc-
MO/Ib30BaHiHeM 3TOro Gasiuca H NPHOMHMKEHHS «3aMOPOKEH-
HBIX» OCTOBHBIX  1s-, 2s- u 2p-AONi  nmaer ‘3snauvennus
E;=2,27 3B, r.=2,79 ar. ex., XOpOIIO COMMIACyIOILHeCst CO
3HAYeHHSAMH, K-pble Nosyyensl AJisi Gosbiiero Gasmca.

. f 1 0. Tpuuenko
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8 J158. BaxHoe cBs3aHHOe  CHHIJeTHOC COCTOSIHHE |
NiH,._ An important bound singlet state of Nin.}

omberg M. R. A, Siegbahn P. E. M. «J. Chem.,
Phys.», 1983, 78, Ne 2, 986—987 (auru.) ' !

[ToBepXHOCTb MOTEHUHAJbHON SHEPrHH 3JEKTPOHHOrO CO-,
crosuusi 1'A; cumMmerpuunoii (Cp) Momexkyan NiH, pac-’
CYHTaHA MHOTOCCHUIOUHBIM METOJOM MPSIMOro KougHrypai. |
p3aumogeiicteus.  OaunoyacTHuHble ¢-UUH H CCHUIOYHHIE
Konourypaumu uaitaensl npn nomomwu meroga CCII ¢ noJ-
HEIM y4eToM KOHGHIYpalHii B aKTHBHOM IIPOCTPAHCTBE.
VCTaHOBJIEHO, YTO 3TO COCTOSIHHE SIBJISICTCS CBS3aHHBIM KakK |
[0 OTHOLICHHIO K CHHIVICTHOMY JHCCOUHALHOHHOMY TIpe-|
Zeny (sHeprus AHccouuaunn 9,6 Kkaa/Moab), Tak H 0!
OTHOLIEHHIO K OCHOBHEIM cocTosnusM Ni n Hp (sHeprus
nuccounamun 3,7 KKaja/MOJb). PaBnoBecHule 3HAYEHHS |
Mexbsigepunx paccrosunit Ni—H n H—H pasum 2,73 n|
2,62 a. e. coorsercrBenno. ITockosbky yros H—Ni—H'
3HAUHTEbHO MeHbllle NpsAMOro, Mexay aromamu H cy-|
LeCTBYeT XHMHY. CBSi3b I MOJEKYJly MOXKHO CuiiTaTb LHK-;
JHYECKOIt. A. B. 3aiiueBckHit !
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14 61304. Baxwuoe CBSI3AHHO WUHIJETHOE COCTOSIHHE

NiH.. An important bound singlet state of NiH. B lom -
¢

g M. R. A, Siegbahn P. E. M.. «J. Chem.
Phys.», 1983, 78, Ne 2, 986—987 (anra.)

C noMouiblo 0606uieHHOr0 MeToAa KOHGHrypalu. B3anMo-
AeilCTBHSI C YYeTOM KOPPeJAUHH BaJCHTHBIX H d-3J1eKTpO-
HoB paccuntaHa IJB mnoTeHuHanAbHON SHEPriH B CHCTEME
Ni+H,, orBeualomas AHCCOUHALHH C COXPAaHCHHEM CHM-
MeTpiH Cyp M3 JIHHCIIHOrO COCTOSIHHA 13gt uepes cocros-
uue 'A;, K-pas cpaBHHBaeTcsl ¢ moTenuuasbuoit I1B amcco-
LHaUME H3 OCHOBHOTO COCTOsIHHSI ®Ag uepe3 cocrosuue 3B,.
\Cocrosinne A, oGuapy:upaer 2-ii MHHHMYM, HaXOAsLUMIi-
cqa Ha 9,6 KKaJj/MoJb HizKe cocTtosinus 'Zgt (ma 3,7 kkaa/
/MOAb BBHILIC OCHOBHOTO COCTOSIHMSL 3Ag), COOTB-IHIT H30-
rHyTOit MoJckyse ¢ AmmHoit ceaseit Ni—H 2,73 at. en. u
.yraoMm Mexay cpssmu 57°, Cesisn Ni—H' B atom cocrosi-
HHH SIBJISIOTCSL THOpHAHBIMIL opOHTanami 4s—3d (d%s), B
TO BpeMs Kak s Ap. cocTosmmit 31O opbHTaan 4s—ip
(d®sp). Cocrosnue ’..1A, COACPKHT 3HAUHT. BKJAJ KOJblEe-

¥ IOP2 /P Ay




BOIl CTPYKTyphl, onpefessemoii csspio H—H. Tlpeamnoaa-|
raercd, YyTo oSHapy<eHHOC CBS3aHHOE COCTOSIHHE C yYacTH- '
eM d-opOuTanu aHaJoOrHyHO HaGaiofaeMoMy Aaas H, mua
HitKe/1eBOit TIB H B OKHCJIMTEJIbHBIX P-UHSIX TPHCOEAHHEHHS |
K KOMIJIEKCaM HHKeJs. . H. H. Bytkosckas/
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/ 98: 78519u An importan
(NiH2). Blomberg, M, R.

t bound singlet state of nickel hydride
A.; Siegbahn, P. E. M. (Inst. Theor.

Phys., Univ. dtockholnt; S-11346 Stockholm, Swed.). J. Cheém. Phys.

1983, 78(2), P¥6-7 (Kng). For the NiH.

mol., the potentigl-ener Ty

surface and mol. stfucture were obtained  in calens, with the

generalized multiref, direct CI n
structure (bon(j angle 57°); lhe.'.B
are 45-3d hybrids (d%s). There is a large

the dissoen. curve.
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tethod. The NiH2 mol, has a bent
Ni-H bonds (length 2,73 at. units)
contribution, to the binding,

of ring character, since the H atoms also bind to each other. Bent
MWf NiH: is bound by 9.6 kcal/mol compared to the singlet asymptote in




NeHe

WW’/WJ )

Cpppie.
é‘z ) D E )'

m- hBF 1983

22 b53.  110BepXHOCTH IHCPIHH IJSI CHHIJICTHOTO M TpH-
Z}neruoro NiH,. Singlet and triplet energy surfaces of

iH,, BIoinmberg Margareta R. A, Siegbahn
Per E. M. «J. Chem. Phys.», 1983, 78, \e 9, 5682—5692
(aura.) ‘

HesMnupHuecKuii pacyeT CHHXPOHHOTO, a TaKKe Nocieno-
BaTebHOrO oOTuIensenuss atomoB Bomopoxa u3 NiH, (I)
TIpOBeACH B PaMKaX -MCTOAAa KOHQHIypall. B3aHMOMENCTBHs
KB). Pacuer BhINOMHeH B MHHHM. Ga3Hce "«3aMOpOMeH-
HBIX» OCTOBHBIX  OpOHTaJeil 1 ABYX3KCMOHCHTHOM Gasuce
pazenThbix AO ¢ noGapieineM nojspH3al. QYHKUHiL. Yuer
KB npoBesex B MOJHOM aKTHBHOM MPOCTPAHCTBC d-AO Ni,
CBSI3LIBAIOMIMX H Pa3puIxJsiolux opGuraneil cosaeii Ni—H
(Bcero 700 Koudurypauwuii Jjs CHHIVICTHBIX COCTOSIHHIT X
800 aas TpHIJETHHX). PacueT OTA@JBHBIX CTPYKTYp Ipo-
Benen mo cramaaprhoii cxeme KB ¢ orGopoM Koudurypa-
uuit (Bcero 10 16070?9 xoncurypauuit). ITonnas xoppessu,

HBLX ’

X /983, 19, N X




9Heprusi OLicHeHa C NoMolibio nonpaBkH JlsBuacona, Mo-i
AHGHLHPOBAHHON AJS CJIydast HECKONbKHX Oa3HCHBIX KOH- |
durypaunit. Jas cocrosiuus 'A; HauGosee BHIrOAHOI sHep- |
reTHUYECKH SIBJASIeTCS YIVIOBasi CTPYKTYPa C BaJIGHTHBIM YJIOM |
H<4Ni—H pasubiv 49° u paccrosiuneM Run=2,3 aT. en. |
Coors-was sHeprusi Koopanuauun Hy E,=8 KKaJji/MOJb,
a akTusal. Oapbep auccounaunn AE=10,6 KKaJ/MOJIb.
CrenaHo npeanosioxeHHe, 4TO  COCTOSIHHE 14, 6y11e1'f
OCHOBHBIM JJISl YYacTBYIOLIHX: B KaTajJMTHY.  TpoLeccax
kommnekcoB LoNiH,. Ias I, onHaKo, OCHOBHBIM SBJSCTCS |
cocTosinie  3Ag ¢ Jauueitnoit  crpyktypoit u R(NiH)=|
=3,0 ar. ex., E,=10 kkan/monb. DPdeKTHBHbIT 3apsia Ni |
Aas onTHM. cTpykTyphl Zni=0,16; sJKTpOHHAS KOHHTY-
pauns Ni Ganska k d®s'p!, mpuuem B csssax Ni—H yua-,
CTBYIOT, B OCHOBHOM, 4s4p-rHOpHAHBIC opOuTaan NiHHameei
CHHIVICTHOC © COCTOSIHHE AJs  JIHHEe{lHOM crpyx-rypul.nemn.
Ha 1,5 3B Bhillle 10 3HEpPrHH, yeM TPHIJIETHOC. Axnmau.|

!

i

|

Gapbep p-uHH CHHXPOHHOTO OTIIETJICHHS H, u3 Jjuneiinoit
cicreMst I cocraBasier 40—90 KKan/MOJb B 3aBHCHMOCTH
OT CHMMETPHH BOJIHOBOIf (hyHKUHH NMEpPEeXOAHOro cocromum.‘
Iuccounauuss TpHmieTHoro AurHapuaa I, BO3MOXKHO, OCy-|
LeCTRAsIeTCA 3a CyeT B3aMMOJCNCTBHA C coctosnneM 'Ay,!
IIOCKOJIbKY 3TH COCTOSIHHS NepeceKaloTCs Bapbep Aas nocJe- ‘
nosaTtespioro orulendeniia atomos H n3 I ¢ npomc;xyr.‘i

o6pasopaneM Ni—H Heckosbko Bhime, HeM A5 CHHXPOH- =y
HOTO OTIIENJeHHst H cocrapaser 2,3 3B. OrMeucna Bax- i
'HOCTb yueTa 3JeKTPOHHOI KOPpe/sUHH NPH pacucTe MOTEeH- &
IHaJbHBIX noBepxHocreii I. O. I'pHUEHKO |
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sepxnoctn NiHp. Singlet and triplet energy surfaces of
NiH,;. Blomberg Margareta R. A, Siegbahn
Per E. M. «J. Chem. Phys», 1982, 78, Ne 9, 5682—
5692 (amru.)
Hesmnupuyeckum meromom CCIT MO JIKAO B nBofinom
3KCIMOHeHN,. 6a3uce, AONOTHEHHOM AnGDYIHbIMU d-d-mistvn,
PacCYHTaHbl (PPANMEHTH TIOBEPXHOCTH MOTEHI. SHEPrHH CH-
mm plé'/)"} cremt NiHy B ocHOBHOM M HH3IWMX BO3GYKMEHHBIX CHHT-
JICTHBIX M TPHIJICTHLIX COCTOSIHHSIX. OCHOBHHIM COCTOSIHHEV
] mosekynnt NiH, (1) sBaserca Tpumier-3Ag, kotopomy or-
BeyaeT JHHellHas CTPYKTypa ¢ paccrosuusmu NiH 3,11—
/ 3,00 A, B 3aBHCHMOCTH oOT cnoco6a yuyera 3JIEKTPOHHOI
KoppeasiuyH. Buanxaitulee mo 3Heprum smHefiHoe cHHrer-
HOE COCTOSIHHE JIEXHT Bbllle MO HepriM ®a 1,5 3B. [Ipy
M3OrHYTOH reoMeTpu 1 nanGosee CTAGHABHEIM siBAsercs
cocrosinne 'A;. DTO COCTOsIHHE NpeACTaBAseT co6Oll caabo
cBAsaHublil koMmaekc atoMa Ni ¢ mMomekynoit H, (yroa
HNiH 49°). Hcenenosanbt oiHo 3 ABYXCTalHiiHBle Me-
XaHHM3MBL JaHccounaunn I B. A. Mopo3zos
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100: 162051c Bonding and potential energy curves for nickel
hydrides (NiH and NiHs:). Ruette, F.; Blyholder, G; Head, J.|
(Dep. Chem., Univ. Arkansas, Fayetteville, AR 72701 USA). J.|
Chem. Phys. 1984, 80(5), 2042-8 (Eng). The MlNDO/SR{
procedure (B. et al., 1882) does well in reproducing exptl. observations
and theor. ab initlo calcd. properties of NiH and NiHa. The!
occupled Ni d orbitals are nonbonding and remain lower in energy
than the bonding Ni s and p orbitals in both NiH and NiHa. ‘l{n

agreement with expt. the lowest state of NiHz2 is calcd. to be a triplet
with ¢ and & holes in the d orbitals. A no. of bent metastable states|
of NiH: have been found, with the geometry being influenced|
M . QW//] indirectly by the d-orbital occupancy. One triplet state with a|
triangular geometry can be readily formed from H: plus Ni and is
stable by 9 kcal/mol with respect to dissocn. into Ni plus Ha. The;|
H-H bond is stretched and reduced in energy but is not broken.
This is a highly activated Hz mol. but there is still a large activation |
energy, 42 kcal/mol, to completely br‘eak the H-H bond. ]
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9 JI56." CBs3bIBaHHE M KPHBbIE NMOTCHUHAJIbHON SHEPTHH
as NiH _n NiH,. Bondm i C -
for NIl and ™ Nifl;. Ruette F, Blyholder G, He-
ad J. «J. Chem. Phys.», 1984, 80, Ne 5 2042—2048
(aura.) & ,

Metogom CCII B MOAHGHUHPOBAHHOM  MPHOAMIKEHHH
YIIOIT paccunTanbl MOTEHU. KPHBHIE Pa3JHYHBIX 3JEKTPOH-
ibix Kondurypaunit monexyn NiH n NiH,, umutHpylommx

? \gp36y;menuue cocrostinsd. B caywasx koudurypauuit ¢
ét— %p/[/m/f . JOTKPHTHIMH 3JIEKTPOHHBIMH 060JOYKaMH HCMoab30BaH (op-
/ ‘/o ) MaJH3M_ HEOTPaHHYEHHOro MO chHuy Mertoaa XapTph —
®doka. Haiineno, uto ocnosunie cocrosuns NiH u NiH,

[)/}Z z m /i ‘umeror cummerpuio ?A u *Ag cooTBeTcTBEHHO B corvacim
7 / C  SKCNepHM. HCCJICLOBAaHHSIMH H AaHHHIMH  HEIMIHPHY.
Jpacueros. as monexyasl NiH: nccaenosana sasmcnmocts

nosanoft sueprun. ot yrma H—Ni—H B tpunaernmx u

5. /98Y, /% ~G




KBHHTETHHX SJEKTPOHHEIX COCTOSIHHSX  CHMMETpHH C:,.W
Haitgen paa meracraGuabubix cocrosunit NiH, reomerpus

KOTOPHX CHJLHO KOppeaHpoBaHa C UHCJIOM  3aMOJIHEeHHs
d-op6utann. Haiineno takxke, uto coctosune °A; Moue-
Kyas NiH. siBasiercst cpsi3aauHblM C 3Hepruefi JHCCOLHA-
JuH 9 Kkaa/mosb, H o6Cy’jaeHa €ro BO3MOXKHas poJb B
MeXaHH3MC KaTaJHTHY. BJIHSHHS HHKeIs Ha peaKkuHH BO-
nopoxa. ) A. U. Hementsen




Wiy, - (. 190%) - /98¢
Reeelle 7 86 pot-
_ ey &, 0t %0

uosZp, F. Crem. Phuys., 198
£7.,
&4 80, W8 a0y 1 pys

/&.& NH; ﬁ7)



‘ .
Vs - Y
Wit [In. /9036] 198
17 51040.  XWwrdeckas cesi3b H K HBble TNOTEHUHANDL-
Hoii aHeprun aas NiH u Nin.m#?mnﬁ-dl!

energy curves fof NiH ~ead_NiH,. Ruette F, Bly-
holder G, Head J. «J. Chem. Phys.», 1984, 80,|
Ne 5, 2042—2048 (anra.) o

C uesbio ONpejle/ICHHs NMPHMEHHMOCTH BapHAaHTa MeToma
MUIIAIT (MINDO/SR, cm. Theor, Chim. Acta, 1982, 60,
426) nans usyyeHHs B3aHMOAeficTBHA aToMa H 1 Moue.
kyas Hp ¢ knacrepaMn aTOMOB NepexomHBIX  MeTannop)

’ - .
WQ’W} ] nposefien pacuer Mosekysn NiH u NiH,. ITapamerpr mero-
Za ONTHMH3HPOBAHBL MO 3KCMEPHM. 3HAYCHHAM JJHHBI CBS-

+

3H H SHEpPrHH NHCCOUHALHH OCHOBHOrO COCTOSIHHH “A yo-

Zeﬁﬂ% )
NiH. P OBECHHlE PaCCTOsIHMA, -
%/u/ %‘/{/ .ge:;:ygg;aﬂx M 3aépc:;:lﬁ:;u7ags)ﬁaﬂax A}:m psaa 3nex¥lp0}3{}}{ii&l
AL -
D :
X:198Y, 19, n 1%



cocrosinnit NiH u NiHp, npusezseHnl 3aBHCHMOCTH 3HEpIiAL
or yraa HNiH gas cocrosmuit NiH;. Oano u3 tpunser-
upix cocrosinuit NiHpy uMmeer TpeyroJbHylo paBHOBECHY!O
reoMerpHio; B- 37oM cocrosiuun NiH; Moxer uemocpeacrt-
BeHHO o6pasoBaTtbes u3 Mosekyanl Hp u atoma Ni B oc-:
HOBHBIX COCTOSIHHAIX, 3Heprusi Auccounauun Ha Ni+Hp npu:
atoM cocraaser 9 kkaa/moab. Kak aast NiH, tak u anst
NiH; d-op6uranun aroma Ni mpaxkTHueckH He y4acTBYIOT B
o6pasoanun cBsiau Ni—H. Pesyabrathi pacuera cs- NiH!
u NiH. Xopowo corsacyiotcst ¢ 3KCNepHM. HaHHHMH H pec’
3yJbTATAMH HESMIIHPHY. PacyeToB. A. A. CadonoB
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19 51041.  Tounble HCCNEAOBAHHSI CTPYKTYPH M beak-;
LHOHHOH CNOCOGHOCTH KOMIJIEKCOB NEPEXONHBIX METaN10B,
n kaacrepoB. Accurate studies on the structure and
reactivity of transition metal complexes and- clusters.
Blomberg M., Brandemark U., Panas I., Siegbahn P,|
Wahlgren U. «Quantum Chem.: Challenge Transit. Me-i
tals and Coord. Chem.: Proc. NATO Adv. Res. Work
shop and 40th Int. Meet. Soc. Chim. Phys., Stras)
bourg, Sept. 16—20, 1985». Dordrecht e. a., 1986, 1—14
(anra.). Mecro xpauenns I'TTHTB CCCP |

Meronom CCIT B nonHOM aKTHBHOM NpOCTPaHCTBE i
meroom KB c rpynnHpoBKO# BO3GYXKAeHHBIX KOH(Hry-
pauHii paccdHTaH psA HeGOJIBIIHX COeNHMHEHHA HHKes,
a Takxe H3ydena auccounauus Op; Ha IIB umkens. Toq-
HOCTb PAacYeToB NPOBEPEHA CONOCTABJECHHEM C JIHT. SKCIe-
PHM. N3HHHIMH. DHepruu cBa3wBaHHa NiH+ u NiO+ co-
NMOCTAaB/CHH C PE3yJbTaTaMH HCCNEJOBIWAR MOMEK: ™ myu-|

N9



kOB, a smeprun cssi3bBanmg NiCO+ n NiCO=¢ noTeH- |
LHaJaMH TOSIBJIGHHS B SKCMePHMEHTaX MO (parMenTaiuH|
Ni(CO),. OrmeueHo Xopomee COrJiacHe C SKCHEPHMEATOM
ans NiH+ u NiCO. Pacxoxpeunwe pas NiO+ n NiCO+l
OGDBACHCHO BO3MOMKHLIMH  HEJOCTATKAMH HHTEpNpETallHH|
aKcnepuMenta. ducprun csssuiBanna NiH:0 n Ni(CoHs) n
.(n=1, 2) conocraBjieHH C pe3yJbTaTaMH 9KCNMEpPHMEHTOB !
mo H30aAUHH B MaTpuue. OTMeyeHOo, YTO HCMOAB30BAHHE,
CTaHJapPTHOTO ABYX3KCIOHEHTHOro Ga3HCHOro nabopa mpH-'
BONHT K KauecTBeHHO HeBepHmM peayabraram Aas NiHO..
Paccuntano B3auMmopeiictBHe Oz C KiaacTepaMi Nis, Nig:
u Nij. Ias atomoB Ni BAaiH OT aKTHBHOTO LCHTPA
HCMo/b30BaH SddekThsHuEt ocroBuui IIr, AafL aToMa aK-
THBHOFO IeHTpa Bce d-9MEKTPOHHl BKJIOYaqH SBHO B pac-
yer. Bo Bcex Tpex ciayyasix akTHBaiu. Gapbep COCTaBJAET
10—20 kkaxn/moab. OTMeyeHa BO3MOXHOCTb AHCCOUHALHH
O, ¢ noc/eAylOHM TNepepacnpeieieHHeM aToMoB O no'
MOBEPXHOCTH. H. B. Xapqesﬂmgor_m_}
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. 23 B1209. ' AnekTpuueckuil aunoabHbiii moment. NiH B:
cocrosuuax X2As;; u. B%Ass;. The electric "dipole moment
of NiH X?As;; and B2As;s. Gray Jefirey A, Rice
Steven F., Field Robert W. «J. ‘Chem. Phys.», 1985, 82|
Ne 10, 4717—4718 (anran). Mecro xpamennss TI'TIHTB
CCCP. _ . ) '

HMamepen vasepnmii wrapkosckuit cnektp ‘NiH B cBepx-
3BYKOBOM Iy4Ke, CBS3aHHBIT C mepexomom B2?As,«X2A,,
(nosnoca 1—0,573 um). Mosnekyan NiH NoJlyyaHch B pas-
psanoM Hcrounuke ¢ Ni-nojeM KaTomoM  3anonmenHon
cmeceio Ar/Hy (9:1). M3 ananusa wrapkoBcKuX pacuen-

/ £ > . JIeHHit W CABHroB My-KOMNOHEHT JHHHII OnpefeseHn 3Ha-
; § § YeHHs1 AHMOJbHOTO MoMeHTa MoseKysan NiH B cocrosmmsax

00 /%&

37723

B?As;; u X?As2, pabune cootB. 03%0,1 yu 2,4+0,]1 D.

SO i L T e i e Yo B M. KoEGa

x.1986, 19,v%3 @
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' 8B1032. PaccuuTaHHBIi O9NEKTPHYECKHN  JHNOJBHBI
moment INJH B cocrosannn X2A..Calculated electric dipole
moment of NiH X2A. Walch Stephen P.  Bauschli-
cher Charles W.,, Langhoff Stephen R. «J. Chem. Phys.»,
1985, 83, Ne 10, 5351—5352 (amri.). Mecto' xpanenus
I'TIHTB CCCP

IToxaszano, 4TO BOCHPOH3BECTH  HalieHHOe Henaé‘no
9KCNEPHM." 3HAYellHe IHMOMbHOrO MOMEHTa MojeKyam NiH
B-cocTostiuH X?A (2,440,1 1) Moxuo TOo/bKO TpH cOa-
JIaHCHPOBAHHOM yueTe Koppeasu. sddekros. Cepust pacye-
TOB BBHINOJIHEHA C HCIOMb30BaHHeM Ga3ucoB [9s7p4d2f] na
Ni n [5s3p] na H. Meron CCII naer sashimennyio 3ace-
JIEHHOCTb op6HTaJeil 3d HHKensl H 3aBHILIEHHBI AHIIOJbHAL
moment (3,98 II). Meron MK CCII B BapnanTe moaxoro
aKTHBHOTrO KOH(QHIYpal. NMPOCTPAHCTBA, HATIPOTHB, 3aHHIKA-
.eT 3ace/leHHOCTb 3d H AMMOJbHBLT Moment (1,74 JI). Oxua-
KO mnocJeayiolllee BBeleHHe KOHGHIypall. B3aHMOeIiCTBHS
Ha ocnope BOJHOBOI ¢-unH npu6auxenus MK CCIT npu
BOJHT K JHMOJBHOMY MOMEHTY, NMpPaKTHYECKH COBNagalolle
MY C 3KCIepHM. BeJIHYHHOIL. A. B. Hemyxun)
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I 105: 30217¢ A “modified coupled pair functientl npprunc!-
Chong, Delano P.;; Langhoff, Stephen Ri (An:«!ato-ﬁ [ne., Sunnyvale
CA 94039 USA). J..Chera. Phys. 1986, 84(10), Gguc-10- &m)
A modxhud—xoupled—pﬂrl’u'utlon | (‘\l( PF) maihod. i3 presented !
that dramatically improves vreperties for ensez where the Hartree-Foik |
ref. configuration-is not s ool m;h-urau dodeription of the wave |
function. “tThis new. metliodol. was compartd to mn"lm—rlu.,—duuuc;l
CI end the CPF mathod of R. Al lnd\a, Lt alyy (1'13 .) foz t}‘u uc,\rd
statea of Niti, CuH, snd Znll. . w3

= SRR . O N S R D

— —

74, %
e.A 1986, 105 VY



vy /98¢
Flpind & v
Atmentiout P.B,

Ao, Tnotg. Chem, 1956, 4,

d

N8 lo3s- /080,
(&/e/,.\SIGIL/WL)' {_/(.Z /



/Vé‘ W /986

Flbind d. ., Herrent -
Lol P B

o A Phus. Chem. 1956,
2 g_o%c/)/ 6576 ~ 56 .

DA LA



A/L/% \ 18 51197.ﬂm0+n?c}e€x%épounux' nep{)—(ogp,ogxi éc 'no-:

jmompio adipekta 3ecmana. Cocrosmne A2A;» NiH: “The
Zeeman effect as an aid to electronic - assignmient: The
NiH.A%Asj, state. Gray J. A, Field R. W. «J. Chem.|
Phys.», 1986, 84, Ne 2, 1041—1042 (aura.) Mecm‘xpane-i
nus 'TIHTB CCCP ' _ g ‘ '

HccnieioBaHO 3eeMaHOBCKOE pacllenyienie JIHHHIL Bpa-|
waT. CTPYKTYpH (C mu3KnMi 3Havennsmu J) B 3JIEKTPOH-!
woM cnextpe (mepexoast A—X u B—X, o6nacts ~570 um)
mosekyas NiH B ceepxasykosoit crpye. MosekyJnt NiH!

/ !,/7) 06pa30CHBaiHCh B paspsiHOM HeTounnke ¢ Ni-noauM xa-

‘TOMOM, 3aMOJICHHOM CMEChIO ArfH; «(~0,2_mm). Haitnero,
9TO  CHEKTpP CBSi3aH C . NepeXoxaMi B2As;2—X?Asj 1,
A(“Ds;y uan *Tls/2) —X3ss2,  mpHUEM BTOpOil Tmepexojl
nposBJasieTcst B pesyJibTare 3aHMCTBOBAHMS HHTEHCHBHOCTH!
33 cueT  CNHH-OpOHTaJbHOrO - p3anmopeiictis A4As o=
~ B?As)p. TlonoGHble HCCENOBAHNSA, KAK OTMEUAeTCsd, mep-
CIEKTHBHB TPH OTHECEHHH CJOXKHBIX 3JIEKTPOHHBIX CIEKT-
pOB MOJIEKYJ FHAPHAOB, FaJIOTeHHAOB H OKCHIOB nepexon-

X/986,/9 SRR METRRAOD. e B. M. Kos6a)
e
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7104: 98601k Tho Zoeman effect as an aid to cléctronic 2ssignment:’
the nickel hydride (NiH):A2asj: state.: Gray, J.'Aj- Fiéld, R..W ‘
(Dex. Chem;, Massachusetts Inst.-Technol., Cambridge,i MA 02139.l
‘USA). " J. Chem: Phys.: 1986, . 84(2), 1041-2- (Eng). : Evidence from
sub~Doppler Zeeman spectra of NiH show that-the Afstate does not
have 2As/2 symmetry.. In contrast to the ‘A~Xtransition, 'the pattern|
of ‘Rartiully resolved Zeeman component for'low~J transitionsin'the!
B-X system’ is ‘consistent - with: a.2As2~?As)7 ‘assignment.’.;' Zecman
splittings of low-J rotational lines were obsx{. at sub~Doppler resoln!
by intermodulated fluorescence spectroscopviiih il h]

©
e.A.1956,/84, N 12
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A/lﬂ © 1112, Hccneposanue MeronoM 3G@EKTHBHOrO moO-

Tenunana ocrosa Ni, Pd u Pt u ux monoruppupos. An
effective core potential investigation of Ni, Pd, and Pt
and their monohydrides. Rohlfing Celeste McMi-
chael, Hay P. Jeffrey, Martin Richard L. «J. Chem.
Phys.», 1986, 85, Ne 3, 1447—1455 (anrsn.) Mecro XpaHe-
HHS [TIHTB CCCP
Atomn Ni, Pd 1 Pt, a Take HX MOHOTHADHAM HCCJe-
.IOBAJIHCb C TOMOLILBIO 3¢¢>emmnux NOTEHIHAJIOB OCTOBA
(3I10), nenasno seemennnx (Hay P. J, Wadt W. R.
<J. Chem. Phys.», 1985, 82, 270, 299).. B0 Pd u Pt
BKJIIOYAIOT DEJSTHB. 3¢¢)euu Ilna tuna 3IIO, o‘rmmalo-‘
UHXCST 06J1acThlo ONpEAie/IeHHs OCTOBA, HCIOJb3YIOTCS
‘jj ” GOJIBIIHM BaJIGHTHHIM 6a3HCOM, BKJIOYAIOMHM  f- damnf]
DiieKTponHLe KOPPEJAUHH BKJIOUAIOTCA C NOMOIIBIO Teo

pHH  poamyuwlenuit Ménnepa—Ilneccera  uyepes qneuu‘
@ 4-r0 mopsaxa. Pe3y/sbTaTH NOKa3bIBAaIOT AOCTOHHCTBA. npd-

Omuxenns: ITO: oHM MOAOGHBI KAaUeCTBEHHO pe3ysbTaTan,
_BCE3JIEKTPOHHKIX g CYETOB, HO TPeGYIOT MeHbIIero Bpemej

h.198% 18N/ AN, PLN



HH cuera. ITosHBle 3HEPTHH KOppesNsLHH, NOJyYEHHBIE c?
,momoutpio oGonx inos II1O, cpaBHHMB M OueHb YYBCT-|
‘BUTENIBHE K BHGOpPY 6asuca. Koppessuuonnse 3 dexTH;
Jayqure yunthBalores - DI1IO, BkaoualomuMH  HaHGoJee,
_BHEIIHHE OPOHTaJH OCTOBa B 006/]aCTh BAJIEHTHEX OPGHTa-|
Jieit. OTHOCHT. PpacroJioXKeHHe MOJEKYJSIPHBIX COCTOSIHHIT,
aas NiH 2A<?[~23+, qaa PtH 2A=23+<I . u zumf
PdH SN, O6cymna;oﬁ'reunemum B H3MeHe-!
“HAI (AL W CHa cesideil B PARY: Ni, Pd u'Pt. JI L. B

e
ATallb



[dh)
&

TPOHHON KOPpeJsLHH Y4TeHB B PaMKaX TEOpHH BO3MYyIleC-)

/%86

[/ 5B1059. Hccnemosanme Ni, Pd u Pt m nx MOHOTHAS
punoB B npHGIHKeHHH 9(P(EKTHBHOrO OCTOBHOTO MNOTEH-
uwana, An effective core potential investigation of Nij
Pd, and Pt and their monohydrides. Rohlfing Ce-
leste McMichael, "Hay P.  Jeffrey, Martin Riy
chard L. «J. Chem. Phys., 1986, 85, Ne 3, 1447—1455,
(aura.). Mecro xpanenus I'ITHTB CCCP ’

. Merogom CCII B npuGanxenuH 3$(HeKTHBHOIO OCTOBHO-
ro TIr (3OII), BBemennoro Xsem u Baarom («J. Chem.
Phys.», 1985, 82, 270) nposemen pacuer aromoB Ni, Pd
n Pt w ux mouornapugos. B D0I1 Pd u Pt yurtenst pe-
asTuBHCTCKHC 3¢ deKTH. . Mcnonb3oBann pasanunsie JOII,
OT/IHYAIOLLHECS ONpeAesCHHEM OCTOBa M paclunpeHHble Ga-
aucel - BaseHTHHX AO, Bkiaouaioue 4f-AO. SddexTsl aneK-

Hiit Méanepa — Ilsiecceta 4-ro mopsiika. YcraHnoBheHo, UTO
KOppenisill. 3HCPruH, paccuHTaHHble B npuGauxcchun OTI,
CHJbHO 3aBHCAT OT Kay-a Oa3uca BajeHTHBIX AO. Itn
SHEPrHH BBIYHCAAIOTCA Hanbosee TOUHO TPH  BKAIOYEHHH

\)/-/:QX% G ns /J% ALY



BbICIIEH OC ofi opGuTajgH B NPOCTPAHCTBO BANCHTHBIX
AO. Ias ] 9MeKTPOHHLIX COCTOSIHHI MOHOrHAPHLOB
paccyuTaHBl cmeKTpockonuy. mnocrosnusie. ITocaesosareis-
HOCTH HM3IIHX COCTOAHMIt MO 3HEpPruM TaKoBbl: ZA<’[l=~
~2+ gaa NiH, 2+<?A<? gan PdH u 2A~*2+ <200
LR AN e H. A. Tonoas
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106: 185285v Rotational analysis of some new transitions in/

nickel deuteride (NiD)). A comparison between nickel hydride

(NiH) and . nickel douteride (NiD). - Adakkai.Kadavathu,-S.:

Loefgren, S.; Scullman, R, (Inst. Phys,, Univ. Stockholm, S-113 46

Stockholm, Swed.), - Phys. Ser, 1987, 36(3), 277-85 . (Eng).

The optical spectrum of NII) was reinvestigated. . In the yellow-=red

wavelength reglon 3 sub-systems, A24s2-X7As2~ 207/2-X2A59, and

2A22-X2A3/2, were found.  Four bands of these sub-systems were

rolationally analyzed. The anal. was also extended to the (3, 0) hand

WM, of the enrlier known B2As/2~X24+/2 sub-system.® In addn., the (0,0)
band of the 2Ax/2-X2As/2 transition was analyzed, The resultn for

ﬁm NiD were compared Wit{l those earlier ohtained for NiH, Two term’
value calens, have been made, one for NiH and one for NiD. Since

intercombination bands are known, all the term wvalues could be

caled. relative to each other, The term values are presented in-a

diagram,. g o . S w0

g9 Nt @

¢A198F, 106, N A%
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{ 106: 2020207 Binding cnerpgy and magnetism of transition
metal hydrides. Szpunar, Barbara; Strange, Paul; Wallace, W, E!
(Dep. Phys., ancﬁr}'iyp‘i!.»,‘rKingqtpp,‘_p“N_ Can. K7L_3N6). - J.

Less-Common Met, . 1987, 128, 143-53 (Eng). Self-consistent d.|
functional calens. for NiH and MnH are reported. The lincur{
muffin-tin orbital method was used to cale. spin-polari

1 zed energy;
bands for several lattice consts. and crystal structures, ‘Total:

energies were caled. and the importance of the Madelung energy was!
demonstrated. e e
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109: 137940v- Vibration rotatton spectroacopy of tho nickel
tydride (NiH) radical in its 2A ground stntc by carbon
ronozide-Faraday-L.M.R. Nelis, T.; Bachem, E; Bohle, W.;
Utban, W. (Inst. Angew. Phya,, Univ. Bonn, D-5300 Bonn, 1 Fed.
Rep. Ger.).. Mol. Phys. . 1088, 64(4), 759-65 (Ing). The 1st
sectroscopic observation is reported of tho NiH free radical in the
IR region in the gas phase. A sot of vibrational rotational mol. |

consts, for tho electronic ground atate Ia given, e R

CA.1888, 69 /6
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2J1175. Koae6atenbHo-BpallaTeabHasi CNEKTPCKONASA
papukana NiH B ero ocHosHOoM cocrosmun 2A ¢ HCNOJIb=
sosannem meroga CO ¢apapneeBckoit sa3epHoii MarHHTHON |
penakcaunk. Vibration:- rotation spectroscopy of the NiH-
radical in its 2A-ground state by CO-Faraday-L. M. R.|
[ Nelis Th, Bachem E., Bohle 'W. Urban W. // Mol
Phys.— 1988.— 64, Ne 4.— C. .759—765.— Amura. i

Merogom CO capaneeBckoit snasepuoii Marh. peJsakca-
UHH BrCPBLE 3apErHCTPHPOBAH CNEKTP CBOGOAHHX pajH-
kanoB_NiH B HK-o6nactn B rasosoii ¢ase. 3apeructph-
poBaHO 3CCMaHOBCKHX TNCPEXOJOB, CBA3AHHHX C Bpa-
ware bHHMIr nepexogamn P(4,5), P(3,5), Q(4,5) Q(2,5),!
R(2,5), R(3,5) ocuoBHOil KONEGATEABLHON NOAOCKH NiH
AJs ABYX TJIaBHBIX H30TOMHY. MonubMkaumit Ni u SINJ,
TTapameTpnl pe3oHaHCOB H YacTOTH COOTBETCTBYIOLLHX Jm-!
Huit npusBeneHs! B TaGauue. M3 anaausa NOJNYYEHHHX JaH-!
HHIX onpejesen Ha0Op CNEKTPCKONMHY. NOCTOSIHHHIX CBOGOJ-
Horo paaukasa NiH, kotopue Xopouo corjacyiores ¢
AHAJIOTHYHHIMH TIOCTOHHBIMH, HafilcHHBIMH DaHee npx aua-i
qinse_HK-cnektpa NiH B Matpuue. . H o,

i
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14 51028. MuorokoHHurypauHoHHbie H penmunuc'r-
CKHe 9¢¢ex1‘u B NiH. Multireference and - relativistic
effects in NiH / Marian C. M, Blomberg M. R. A,
Siegbahn P. E." M. // J. Chem. Phys.— 1989.— . 91}
Ne 6,— C. 3589—3595.— Amrd1. |

MuorokondurypaunouusiMi Meronamuk CCIT n pasnnu-
HBIMH MeTOJaMH KOHQHrypau. B3aHMOJCHCTBHA, B -rou'
YHCJle BKJIOYAIOUHMH CTPYMMHP. MHOTOKOHGHrypal. npu-
GaMiKeHHsi, HM3ydeHa pOJb MHOrOKOH}Hrypaum. H pe;m-m-
BHCTCKHX 9(Q(eKTOB IpH pacyeTe. = PaBHOBECHOro Me)h'b-'l
IEPHOrO PAcCCTOSIHHS, YACTOTH H AHTAPMOHHYHOCTH, IH<
MOJBHOrO ‘MOMEHTa H 3aceeHHOCTH d-ypoBHeil Monexynu
NiH B ocnoBHoM coctosiini.  OTMeueHO, uTO H3MeHeHHe
nopora aas Koad. nepen or6npaeMNx\m KOHOHrypau.
G-UHAMH COCTOSIHHSL H3MeHsieT ‘paanoaecuoe paccTosiHHe M
uacrory Ha 0,07 A u +30 cM~' coors. C yuerom nmonpas-
ku JlaBHAcoHA STH BeNHYHHH  MeHsloTes Ha +0,06 u
—80, a npu yuere pensTHBHCTCKHX 3(dextoB — Ha —O0,03]
H +60 coors. OGcyxneHa npoGiema BhiGOpa ONTHM. Me-!
TOAZ AN pacueTa COEAHHEHH nepexonuux METaJlJIoB.

; ; ; B. H. Hynumen
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We Habopa HMCXOAHBIX KOH(Hrypauuit H
’penmunncrcxne addextnt B. NiH. Multireference and re-,'
lativistic effects in NiH ./ Marian Christel M., Blomberg
Margareta R. A., Siegbahn Per E. M. // J. Chem. Phys,
— 1989.— 91, Ne 6.— C. 3589—3595.— Awnra. ]
Meronom MKCCII B BapnauTe NOJHOTO MpPOCTpaHCTBa
akTHBHHX op6uTaseit ([I[IAO) ¢ nanbHefwmm yquOM?
-3JIEKTPOHHOI KOpPpEJsIUHH MHOTOCHIIJIOYHBIM MeToAoM KB!
BHINOJIHEHH PacyeThl 3HEpPreTHUCCKHX H CTPYKTYPHHIX - Xa-
PaKTepPHCTHK, a4 TaKXe MOJEKYJIADHHX CBOHCTB MOJCKYJH'
NiH B ocHOBHOM 3/eKTPOHHOM coOCTOsHHH. H3yueno maus-
HHE Habopa HCXOAHHWX KoHurypaumit (M3) u  pensitu-
BHCTCKHX (P3) 3ddekToB Ha TOYHOCTD NOMywaeMBIX pe-|
3yabratoB. Ilpu stoM P3 yunTHBajuch Kak B paMKax
BapHall. \METOA3, TaK H C MOMOIIbIO TEOPHH BO3MYIIEHHIL
Ouerka. M3 npoBoamnach. nyTem CHHXEHHS TMOPOroBOro
KpHTepHst 0T0Opa HCXOAHHX KOHQHrypauuit us passoxe-
nust Bomit. ¢-wnn IIAO ¢ 0,05 no 0,02. Kpome Toro, pac-|
CuHTaHa mnonpaBka JlaBHACOHA H O0GCYXJCHO BJHSHHe ee
'yueta Ha noayuaemiuii pesyabraT. IlpoBemeno o6cyxnenne’
MOJy4EHHHX DE3YJbTATOB, H NaHB PEKOMEHJAWHH, BHIOM-|
‘HEHHE KOTOPHX MOXET NPHBECTH K JOCTHXKEHHIO HaHGOMb-,.

Juefi TOUHOCTH B pacyerax. Bu6a. 42, A. U K.
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111 212732) Muliireference and relativictic effcets in nickel|
hydride (NiFD). Marian, Christel M., Blomberg, Margareta R, Ay
Stegbuhn, Por 8. 510 (fest. Theoeo Phys., Unive Stockhiolm, S-11346
Stockinlm, Swedl). J. Chem. hys. 1869, 9L1(6), 35E9-05 (B, |
Large multirel. Cl calens. were performed for the ground state of |
M, The #feets of relativity were investizeled hy using bath a
veciational (no pair) theory and perturbation theocy. The fargest €11
calens. iuclur!u‘ up to 29 ref. states and were peiformed b the
cortracted Cllavel, The celed. and expil. resulis (within pacesntheses)
are for Jie 296 mg (275 an), for we 1997 emd (2003 em-!) and jor the

’ ~e dirole mement 0 232 D (2.4 £ 0.1 D). The efiveia of reintivity are |
VY 4[ZW/77 ~0.063 ag, 60 et and ~0.3 D, resp. The effzets of weing from @ refl |
/ / seleetion thrcshasld of 0.05 to a selection thrashold of 002 and a|

&

different set of CAS SCE orbitals was before applying Davidson's
cotrection +0.07 «o for Re and sbout +30 cmt for w., #nd after,
applying this correction 40.06 ao and ~-£0 an-t, resp.  ‘I'hie most
accurate results for the dipole memeint was obtained using the!
multiref. averaged counled pair functional method. i

¢ 41999 4 w2y @
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4 B51288.. BsaumopeiicTBHe BOROpOAA C HHKeJIeM, JH-
THem M KpemuueM. Hydrogen reactions with nickel, Ii-!
thium and silicon / Xiao Zheng-Long, Park M., Hau-
ge R. H., Margrave J. L. // 7th Matrix Isol. Spectrosc.
Symp., Noordwijkerbout, 9—14 July, 1989: MIS'89: Abstr.!
Amsterdam.— 1989.— C. 3.— Anr..

OGHapy’keHO, YTO aTOMapHHA HHKEJb CNOHTAHHO B3aH-
MOJEICTBYeT C MOJEKyJoii BoAopoaa. CHayasna MoJeKyna
BOJOpPOAA TNOABEPraercs CMOHTAHHOMY BHeApeHHIO B Ni ¢
o6pasoBanseM cHibHO H3oruyToit HNiH. 3atem eme ogua’
monekyna Hp Bsaumogeiicteyer ¢ HNIH, uTO npHBOZMT
K oGpasoBanHio aToMa Ni, KOOPXHHHDOBAHHOrO MeXAy
aAsymst moJekyaaMu Hz. Dtor mpoaykrt, Ni(H,), umeer asa
Habopa SKBHBAJEHTHHX BoAoponos. HaGmoaeno u aanb-
Heiiwee B3aumojeiictBue Mosekya H, ¢ Ni(Hz)s, npuso-!
Jasmee K oGpasosanuio Ni(Hz)s u Ni(Hz)s. CuaoBast mo-!
crosndags HH npuOGMH3HTENbHO paBHa NOJIOBHHE 3HAYEHHS
JAJIsi HECBSI3aHHOM MOJIEKYJIH H MEeNJIEHHO pacTeT ¢ jo06as-
JieHHeM B KOMIUIeKC . Mosekyn Hp. Tlpeacrasiaennt p-muwm:
SiLiz u Siz ¢ Mosek. Bomodomom. - . H. B. Kvaakosa|




/ N J 23 /\6/‘50
/ B1018. Pagiler AunoabHbix moMentoB NiH, TiO u
FeO. The calculation of the dipole moments of NiH, TiO|
and FeO / Bausc}xlicher Charles W. Jr., Langhoft ’Step-'I
}11830 R, 7;(0;\1{102mckic Andrew // Theor. Chim.  Acta.—
— 77, No 4— C. 263—279.— st
THERE o Aura. Mecro XpaHeHus
ConocraB/ieHbl pesy/ibTaThl PacyeroB AHMOALHBIX M .
T0B Mosekya NiH (cocrosmue X?A), TiQ (X3A) n(o‘\lz‘?([)}
(X°A), BHINOJHEHHBIX B Pa3HBIX BapHaHTaX C MHOTOKGHOH-|
rypal. BoJHOBHIMH (-MH. Bo Bcex ciayuasX HCMOJBb30OBaHbI

A ' Gasichl Ha ochose HaTypaapheix AO. HanGosee aoctosep-,
) HEE pe3yJbTaThl NoJyueHbl B NpuOiKeHHH KoHdurypam!
: B33aHMOJCHCTBHS C HECKOJBbKHMH HCXOAHBIMH KOHGHrypa-

WHSMH H C HTGPHPOBAHHEM IO HATYPaJbHLIM OPGHTAAsM,
a Takxe B BapHaHTe (YHKUHOHana cBA3aHHbIX nap (T. H
ycpenHenHom). OTMeuelo, uTo B TNEPBOM cayvuae CXOLH-
./;Z MOCTb HTepall. Mpoueayphl JOCTaTOYHO MeL/eHHas. Teoper.
[X? pesyabTaThl aast NiH mpakTHueckH COBMAAAlOT C SKCMEPHM.

ouenkami, aasa TiO u FeO ounu 3aBbIlUEHB! HA 10—15%.
A. B. Hemyxun

X, 1990, w23
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U 59546 /990
- 20 B1224. 3eemaHOBCKas  CNEKTPOCKONHS K cmn'ne"'
BO3MYIUICHHS1 B HH3KoJeXawux cocroanuax NiH. Zeeman
spectroscopy and deperturbation of the low-lying states
of NiH / Gray J. A, Li M, Field R. W. // J. Chem.
Phys.— 1990.— 92, Ne 8.— C. 4651—4659.— Anra. |

A MeToOM 3eeMaHOBCKOrO JIBOMHOrO ONTHY. pe3oHaHca
MoMydeHH 3eeMaHOBCKHe CnekTph Monekyaw NiH. Ias
NoJyueHHsl NocJeaHell HCMOJb30BaJcs MoJblit KATod. Pac-
cuynran g-daxrop Jlanae ansm 19 Bpamar.  yposueii n
JIOCTHTHYTO XOpollee corjache C 3KCMEepHM. pe3yabTaTaMH.|
IMokaszano, urto rpymma u3 10 31eKTPOHHBIX COCTOSIHHIY
o6pasyer CynepMyJbTHIJIET YPOBHeil, BO3HHKAOWH{ K3
Ni+(3d%)?D atomuoro Myabrhmaera. [as pacuera coG-
CTBEHHBIX BEKTOPOB HCIOJb30BajaCh MaTpHUA aqupexmn-;
HOr0 TaMiHJILTOHHAHA, COAEpIKallast UieHb, ONMHCHBalOLLHe'
CHHH-OpOHTanbHOE, BpallaT. H KoJeGart. Bsamxoneﬁcrmmt
ypoBHeii. CynepMyJbTHIIET COGCTBEHHHX BEKTOPOB HJLIIO-
CTPHPYET paHee YCTaHOBJIEHHYIO «nepeMelanoCTb» HH3KO-
JCKALUHX 3/IEKTPOHHBIX cocTosmnt %, *II, A NiH. Cpes)
Jal BHBOJ, UTO MpE/UIOXKEHHas MOJe]b CyNepMyjbTHIJe-|
Ta 'ypoBHeii M. 6. MPHMEHeHa K Ap. MOHOTHApHAaM mepe-'
XOAHBIX = METaJlJIoB, I'. B. Yeptuxum
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¢ « 112: 225996k Zeéman spectroscopy and deperturbation of the
Z low-lying states of nickel hydride (NiH). Gray, Jeffrey A.; Li,
Mingguang; Field, Robert W. (Dep. Chem., Massachusetts Inst.

Technol., E‘ambridge. MA 02139 USA). J. Chem. Phys. 1990, 92(8),

4651-9 (Eng). High resoln. laser spectroscopy of the NiH mol. in a

magnetic ﬁe%d has revealed strong homogeneous and heterogeneous

perturbations among all of the low-lying electronic states. Fully

resolved Zeeman splitting patterns from transitions between NiH

magnetic sublevels were recorded with the technique of Zeeman

optical-optical double resonance (ZOODR) spectroscopy. Using only

the zero-field rotational energy levels as input. to an electronjc

< structure model, Zeeman splittings (g values) for 19 rotational levels
MWM“ were caled., and the predicted splittings are in ver good agreement
with obsd. Zeeman spectra. A roup of 10 NiH mol. electronic states

W is seen to form a supermultiplet of levels originating from the Nij+
) (3d%)2D at. multiplet. An effective Hamiltonian matrix is described

that contains explicit terms coupling low-lying states through

%ZL/ f/ spin-orbit, vibrational, and rotational interactions. Supermultiplet

eigenvectors graphically illustrate the profound mixing hidden

W // ‘beneath the apparent regularity of term value plots for the low-lying

/ states of Nil-f The success of the supermultiplet model for this

L simplest case (a single hole in a highly contracted 3d subshell),

0 /gg& // namely the successful prediction of strongly J dependent g values,
C c ¥ QI I ———'-’/

assumes that this model will be applicable to other transition metal
monohydrides. o : R o
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2/ 1551016,  IlceBponorenunansusle pacuers MeTon0M
KB — HUK uukenn-comepxawmux monekya. Yacrs I. Oc-
HOBHOe anekTpoHHoe coctosiune NiH. Pseudopotential’
MRD—CI calculations of nickel-containing molecules..
Part I. The electronic ground state of NiH / Haber-!
landt Helmut // J. Mol. Struct. Theochem.— 1990.—
Ne 205.— C. 25—34.— Aura.
Meronom Kongurypai. B3aHMOACHCTBHSL ¢ YHETOM OAHO-
KpaTHbIX # JABYKPATHBIX BO3GYXK/ICHHIT MO OTHOWUICHHIO K
VL’ : HCCKOJIBKHM  HcxoanbiM  Koudurypauusam (KB — HHK)
C/} paccuiTana noTteHUHaNbHAS KPHBAsi OCHOBIOMO 3JEKTPOH-
Horo coctosius 2A monekyas NiH. Hcnosbsosanu nepe-
JATHBHCTCKHII H PCJATHBHCTCKHN  BapHAHTBl  OCTOBHOIO|
ncesponorenunana aroma Ni H pasnuuusie  GasmcH, oc-
HoBaHHble na Habope rayccoBhlX ¢-unii (3s2p5d) u ontu-
Mu3HpoBanuvie aaa cocrosuuit 3D u 3F atoma Ni. Onpe-
AcJiellbl _paBHOBecHOE DPAcCCTOsSIHHE, SHEDIHSL  JHCCOLHALHH,

X. 1990, w 1§




Kosc6aT. yactota M aunoabhblii MoMmeHt NiH. Pesyabrarhi:
conocTasJicHbl € 3KCNCpHM. JIAHHBIMH H C JAaHHBIMH ﬂ[)C}I';
LIeCTBOBABLINX ‘pacyctoB. [/ mocseayiollero Hcnoab3oBa-
HHA PCKOMCHIOBAaHbI HCpCJIﬂTHBHCTCKlH"l nceBaONOTEHIHAM
JHiopana — Baptesna n Gasnc, ONTHMH3HPOBAHHBIN IJs1 CO-,
crosiunst 3D aroma Ni. MccienoBana 3aBHCHMOCTb 3Hauc-
nuit cB-s or napamerpos meroga KB — HHK. A. A. C.
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* 8J1118.  PacueTs HHKeabCOAEPKAUIHX MOJIEKYJl METO-|
AOM MCEBONOTCHUHANA C Y4YETOM xoud)urypaunouﬂoro’
B3aMMOAEHCTBHS C OTGopom Konpurypaumit. Y. I. Ochos-:
Hoe anekTpoHHoe coctosiine NiH. Pseudopotential MRD-CI!
calculations of - nickel-containing molecules. Part 1. The
electronic ground state of NiH / Haberlandt Helmut //
J. Mol. Struct. Theochem—— 1990.— Ne 205.— C. 25—
34.— Anra.

Metonom nceauonmenuuana B PEJSATHBHCTCKOM H He-
PENSITHB.  NPHGJHXKEHHAX C Y4YeTOoM KOHGHrypau. B3aH-|
MOZeHCTBHA ¢ OTG0pOM KOHGHIypauHil HCCAeJOBAHO 3JIeK-|
Tpounoe ctpoene NjH~B ocroBHoM 2A-coctosnuu. Henosb-
30BaHO 5 (a3HCOB CrPYNNHPOBAHHHX TAYCCOBHX -UHit ¢
YYeToM INONpaBOK Ha Cyneprno3Huuio 6asHca M NOJspH3a-
UHOHHHIX (¢-uuit. PaccuHTaHH MJIHHH CBs3ell, 3HEPTHH JHC-
COLHALHH, JHIOJNbHHE MOMEHTH, KoJeGaTesbHHE YaCTOTH.|
HccnenoBana 3aBHCHMOCTb pe3yJbTaTOB OT THMA Gasuca,
M CTeNeHH ydyeTa KOH(Hrypal. B3aHMOeRcTBHsi. Pexomen-!
JOBaHH ONTHMaJsbHBle GaskcH. Ilokasano, uro aas pac-,
yera KoJeGaTeJbHHX 4YacTOT HeoOGXOAHM GoJee TNOJHHI
yueT KOH(Hrypau. B3aHMOJEHCTBHS H YYeT MNONPaBOK ual
Cynepnosuuuio Gasuca. B. JI. JleGenes'
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113: £7674m TFluorescence-based intracavity laser spectroscopy:
aad the clectronic structurc of nickel hydride (Nill). Hill,
Ernest J.; Ficld, Robert W. (George R. Herrison Spectrosc. Lab.,!
Massachusetts Insi. Technol.,, Cambridge, MA 02139 USA). J. Chem.!
Phys. 1950, 93(1), 1-5 (Eng). A fluorescence—based continuous-wave,
{cw) laser iniracavity spectrometer is described which provides!
tunable continuous-wave laser light of high intensity (>200 W/cm?)j
over a large spatial region (>3 X 10-2 cm3), greatly increasing the
at. of observable side fluorescence and facilitating satn. of weaki
opticel transitions as compared to extracavily spectroscopy. Using,
cxamples (satn. dip spectra of the hyperfine structure of the rare!
isotopomer 6!NiII and dispersed fluorescence spectra terminating in:
previously unobserved low-lying states of 5SNill), the capability of
this spectrometer is shown to rapidly and efficiently guther!
information crucial to the verification of electronic structure models. |

C.A 1998 U3, WAV
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112: 1482470 New low-lying states in nickel hydride (NilD):|
rotaticunl analysis with the aid of laser-induced dispersed |
. fluorescence speetroscopy. Kadavathu, S. Adakkai; Scuellman, ;!
Gray, J. A Li, Mingguong;  Field, R. W, (Dep. Phys., Univ.
Steckholm, S-11346 Stockholm, Swed.). _d. Mol. Spectrose. 1990,

%#WW/” T, 126-40 (Eng). In the nonroiating, nonrelativistic limit, Lhe|

lowest-lying electronic states of ihe Mitl mol. ure the Ni{any;, 11,

M M/’léﬂtﬂ/{/_ and 23+ states. These zero-order siates are profoundly mixed by the
w ': 4 y epin-othit and rotaiional terms i the wol. Hamiltonian, The

resultant mol. states form a 10-compunent 21 supermultiplet. Xi2.5

D A5 R, Salb (), Walh (ily), Wa5 (<2, VIS (w220

)w % ﬂ—/ Z} ¢- and [-parity components. Of these, only Xi2hv" =0, 1 and
/ Nl v" = 0 (formerly N2ds2 0" = 0, 1 and X2z 0" = 6, resp))

were obsd. previously.” New ohservations are given of the low-lying!

VL{'” <) states: Xa2.5 v* = 2, .\.'11.5 vt = 1L, Wilh et = 0.0, arnd from an anal.:
of a perturbation in Xy2.5 v* = 1, the e-parity component of a Vi0.5

’-M/g level. These new expil. observations provide a basis for a deperturbation
MM%LL procedure which yickis mol. consts. appropriate for comparizon with!
the deperturbed mol. consts. predicted by the usual nonrotating, |

nonrelativistic ab initio exlens. The effective mol. consts. for these!

3 7 0 //X/ supermultiplct compor.ants, which are derived via traditional fit;
CIA y .L7 ) L2 wodels for cither isclated components or compouents grouped into!

1-S multiplets, cannot be cempared with ab initio ealens. or wsed to!

B __




conipute properties such as Franck-Condon fuctors or magnctic .
g-values.  ‘The reported spectroscopic data were obtained by ut
combination of high resoln. grating spectrograph absorption and !
emission studies, continuous-wave laser fluorescence excitation and
dispersed tluorescence spectra, and optical-ONR spectra recorded !
with 2 continuous-wave dye lasers. The upper levels of the|
transitions studics include the 4 states [15.9]2.5, [17.4]2.5, [1!'3.1]1..‘3,l
and [17.2]195, which were formerly known as the B2As0' = 0, 1 an
£ =0, 1states, resp.”
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¥ 18 B1230. Hobbie Hu3Koneamme cocrosuus B NiH.
Bpawarenbublfi aHANH3 C MOMOUIBIO CNEKTPOCKONHH JaHC-
MePCHOHHOM (ayopecueHHH, HHAYUHPOBAHHOM  Ja3epoM.
New low-lying states in NiH: rotational analysis with
the aid of laser-induced dispersed fluorescence spectro-!
scopy / Kadavathu S. Adakkai, Scullman R., Gray J. A.)
Li Mingguang, Field R. W. // J. Mol. Spectrosc.— 1990,—
140, Ne 1.— C. 126—140.— Anura. :

Hsmepenn cnektpw norsowennss NiH u NiD B o6aacti’
“400—600 uM (MeTajaHY. HHKeNb HarpeBancsi B neud Kuura
B atM. Hy uan Dy); cnektpm ucnyckanus NiH u  NiD
(400—890 nM) BHICOKOrO pa3spyiueHus, Bo30yKaaeMee B -
paspsiiHOM HCTOYHHKE C NOJBIM KaTONOM; CNeKTPH Jasep-|
Horo BO36yxnenus PJI (kosbLeBoit sasep Ha KpacHTese
nepecTpanBaeMuit B oGaacth 540—670 HM);  cnekTpw
AucnepcHoHHOl Jsa3epHoit ®JI STHX MOJeKyJ, ~a Takxke
CMEeKTPH JBOfIHOrO ONTHY. pe3oHaHca. IIpHBemeHH moJo-
JKEHHEe H OTHECEHHe JIHHHH BpAIUaT. CTPYKTYPH 3JEKTPOHHO-.

gy Konebar. nepexonoB B CHNEKTPaxX MNOTrJIOLIEHHS HCMYCKAaHHA,

N



u ®JI. BepXHHMH YpPOBHSIMH TeEpPEXOAOB SIBJSJHCh H3BeCT-,
Hble cocTosiHHA B2Ass, 3/2(v'=0,1). HinkHHMH MoJek. co-
crosnnama 6unn: Xi[2,5] (2Ag2, v7=0—2, adpdexrasHHE
3HaueHHss Kosje6aT, MHTEpBaJOB H BpamaT. NOCTOSHHBIX —
AG, "’ =1929, A03/2,’=18556M'1; By’=177005, B,’=!
=7,45; By”’=71,19.cM~!; D,””=4,8-10—* cm~!); X5[1,5]-
(2Asse, v/=0,1, AGy;2"’=2027 cm~!, By"=7,7850, B,"" =!
=748 cM-l; ' Dy’=5,82.10-4, D,"’=6-10—* cM~!);
W|[l,5] (2113,2, v”=0,l. AGl/z”=1762 CM-’, Bo"=7,80.
B)/"=17,61 cM-!'; Dy”’=5-10—% D;’=6-10* cm~!);
W.[0,5] (I, ,2); Vi[0,5] (3Z+) (ycTaHOBJEHO Ha OCHOBAHHH
aHaiH3a BO3MYlIeHHt Ha6moxaeMbx B coctosinin X [2,5]
(v'=1))._____ Py N gl et e i dR . MY T KonOa

cn
sJolLe
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"/% ) ©O113: 122724 Quusirelativistic calculation of the vi

[’ speetra of nickel hydride and nickel denteride (Nild

and NiD).|

Marian, C. M. (lust. Phys. Theor. Chem., Univ. Bonn, D-5300) Bonn,

A 1 Fed. Rep. CGer). J. Chera. Phys. 1990, 93(2), 1175-56 (ng). |
L Ab initio calens. oir the low-Iying 24, 211, and 22+ clectronic siates of |

NiH were performed employing a relativistically cor. Hamiltoninn.

:lq;\};l r&lxﬁv?%rﬂ%ring of the i!nﬁg’:rturbed electronic states is found l_.n]l

’ be 24 < 2¥ < 20l Diagonal and off-_dumcm;':l spin-orbit matrix;
elements were evaluated within the Breit-Pauli spproxn. and were,

used to couple the individuel vibronic functions. With the exception|

r of (2Z1/2%|Huo2Myy2), the spin-orbit matrix clements are nearly!
amﬂl independent of the internuclear distance. Their magnitude is dctd.!
by coupling matiix elements of the components of a pure at. d9

ents, OLICTNS, =
ﬂléwﬂﬂa@.}'conﬁ,r:urnlion. The deflection of the (2Xy2t|Hucl?Mliy2) matrix
e

clement from the d9 limit at shorter bond distances can be nf.lnbul;d{

2 “ o increased admixt. of ;1'0 ;:hn}mﬁtc;&n thtc t'.’},f walvfi fmt‘clt(l)(;lf;. ,l-o‘r
? 7 ili the v = 0, J = 2.5 level of the 2432 state 15 caled. a cm-Y,
Wl//yw"%[a‘( ir;lfl cxcellent agreement with cxpts. (1012 cal).  The lower of the
heavily mixe(i” 28y2¢ and 2ll12 combinations with total angulari

/}/'(A j < 22- <27/-momcmum J = 2.5 is located at 2279 cm), approx. 150 em-! above!
4 / the corrcspondini exptl. value, Shifting the ?X+ potential curve by,

CA. 1990 13 0ty

brenice!



0 cin-! brings the caled. levels of the Q = 1/2 system into almost
sd. ievels averaged over e and f composients.

d. component is predicied at approx.
| of the 252 state. The 2ligjav = C,}
d at 2631 andd 3093}

25
pcrfcct sgreement with obs
he upper, exptl. not yet det
3655 cm-1, close to the v = 2 leve
J = 2.5 and the 2Aa2 v =1, J = 2.5 leveis, localc
are considerably mixed. Dxcitation encryies Lo severail
of NiH and a corrcsponﬁ‘ing anal. of the!

cm-),
Iso reported.

higher-lying vibronic states
vibronic snectrum of the NiD isotope are ¢

O
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-~ 8Pb1031. KsasupeassiTHBHCTCKHI  pacueT  BHODOHHBIX
cnektpos Nill u NiD. Quasirelativistic calculation of the
vibronic spectra of NiH and NiD / Marian C. M. // J.
Chem. Phys.— 1990.— 93, Ne 2.— C.  1176—1186.—
Aura. ; .
HeoMuupHYeCKHMH MeTOJaMH pacCYHTaHBl INOTEHUHaJb-
Hble KpHBBle, MaTpHYHBlE  3JICMEHTH CIHH-OpOHTaJBHOrO
B3-BHsl H BHOpOHHHC ypoBHH sHepriun Mouekya NiH n NiD.
Mcno/b30Ban - KBa3HPEJSITHBHCTCKHIT FaMHJIbTOHHAH B NpH-
6anxkennn Bpeiita — IMayan. BoJHoBHe ¢-LHH NOCTPOEHH
B MHOrokoHourypau. npuGiikenusx (Ha NepBoM 3Tane
opOHTanH H KOH(Hrypai. ¢-UHH ONTHMH3HPOBAHH B paM-
KaX MCTOAa TNOJHOTO aKTHBHOrO NPOCTPAHCTBA, a 3aTeM
yuTeHbl OJHO- H ABYKpaTHble BO30YyXAEHIS N0 OTHOLIEHHIO
K HaGopy HCXOAHBIX KoHdurypauuit). BasHcHble HaGopH |

noctpoent no cxeme (14s11p6d4f)/[8s7p4d3f] ana Ni u
ﬁ/Vﬁ (6s4pld) [[4s3pld] nns H. PaccmoTpenn pas3/HunBbe Ba-
@ l pHAHTH BwGOpa NPOCTPAaHCTBA aKTHBHHX opOuTaseil. Hail-

X. /991 N

)




ZleHOo, 4TO HH3IIHC 3JICKTPOHNBIC COCTOSIHHS (B Hepé.'mm-l
BHCTCKOIT KJsaccHdHKauni) mosekyasl NiH pacnosoxeHmr
B nocJiefoBaTesbhocTH: 2A, 23,4, 2. Ilpusenenn Mo.nex.l
NOCTOSIHHBIC JAJIsl 3THX COCTOSIHHIT H 3aBHCHMOCTb MAaTpHY-
HBIX 3JIeMEHTOB CMHH-OpOHTaJbHOTO B3-BHSI OT MeXbsjAep-
HOro paccrosiimsi.  PaccunTtaHnnie  BHOpOHHBlE — YDOBHH |
YAOBJIETBOPHTE/BHO COTJIaCYIOTC C  3KCHEPHM. AaHHHIMH. |

Bu6a. 57. A. B. Hemyxm{l

(on
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5'1151200. MukpoBoanosuiit cnektp NiH. The micro-
wave spectrum of NiH / Steimle T. C., Nachman D. F.,
Shirley 'J. E.,. Fletcher D. A,  Brown J. M. // Mol.
Phys.— 1990.— 69, Ne 5.— C. 923—932.— Anra.
MeToJI0OM MHKDOBOJIHOBOTO-ONTHY. ABOIHOrO pe3oHaHca
(MOJIP) c ncnoJb3oBanueM Ja3epa Ha Kpacutese B o6.a-
CTH IJHH BoJH 658—659 HM 1 nepecTpanBaeMmoro umc-[
POBOJIHOBOrO H3JyueHist B o6nactH uyactor 1,1—23,0 '
H3MepCHH nepexoAn A-YABOEHHs BpallaT. COCTOSIHHI C
J ot 3/2 no 9/2 snekrpoutoro coctosinusg X?Agp (v=0)
aByx msotonny. oGpasuos #NiH u ¢NiH B ras. case.
Ananuz MOJP-cnekTpa BHNOJHEeH B NpPHOJHXEHHH Teo-
pHH BO3MYIleHHiI 4-ro mopsaka c y4eToM A-yABOEHHA H
maruutHoit CTC. HOna 58NiH npu ¢uxcup.  3nauennsx
Bpall. NOCTOSIHHBIX H TOCTOSIHHHX LEHTPOGEXHOro HCKa-!
JKEHHsl onpeleseHbl napaMeTpH A-yABOeHHS H MAarHHTHOro
CBEPXTONKOrO0 B3-BHA pa+4ga=188,638(34) MIu, da=
=0,767(85) MTIu, h3;>=50,8(14) MTI'u. Hurepnperauns
napaMcTpPOB BHIOJHEHA C YYETOM HX 3aMETHOH 3aBHCH-|
MOCTH OT 3JIEKTPOHHBIX BOJIHOBHIX (b-UHIl H pacnpeneieHHs
COCTOSTHHIT, ’ .. C. H. Mypauu
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113:'31260r The microwave spectrum of nickel hydride (Nill).
Steimle, Timothy C.; Nachman, David F.; Shirley, Jeffrey E;
Fletcher, David A.; Brown, John M. (Dep. Chem., Arizona State
Univ., Tempe, AZ 85287-1604 USA). Mol. Phys. 1990, G39(5),
923-22 (Eng). Numerous microwave transitions between “the
I'-doubling components of vibrational levels in the X2As2 (v = 0)
state of NiH in the gas phase were measured using the technique of]
microwave-optical double resonance (MODR) spectroscopy... An

effective exptl. method for the simultancous introduction of low-frequency
W microwave radiation and optical laser radiation into a flowing

reaction chamber was demonstrated. Some I'-doubling and maznetic
hyperfine parameters were obtained from a lesst squares fit of an
effective Hamiltonian model to the obsd. transition frequencies. The
spectroscopic parameters are interpreted in termns, of the proposed
clectronic wavefunctions and state distribution. L

@,/.}./ygoll/_‘é,fvy [t bpust:)
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L * 9PB1300. HenocpeactsenHoe HaGai0aeHHe MEPEXon0B
2As/9, v=0->I3/3, v=0 n 2Ass3 v=0—2A3;, v=1 pa-
aukaaa NiH meropom ¢apajneesckoro Ja3epHOro MarHT-
HOro pe3oHaHca ¢ McnoJab3oBanueM oGepronHoro CO-anase-
pa. Direct observation of the transitions 2As;;, v=0—
—>21'13,2, v=0 and 2A5/2, U=0—>2A3/2 v=1. of the NiH
radical by Faraday LMR, employing a CO overtone laser
| Bachem E., Urban-W., Nelis Th. // Mol. Phys.— 1991.
.— 173, Ne 5.— C. 1031—1040.— Anra.

MeTog0M J1a3€pHOTO MAarHHTHOrO pe30HaHca, C HCMOJb-

30BaHHeM pa3paboTaHHoro asropaMH oGepToHHoro CO-na-

Va /] . 3epa ¢ JHHHAMH B Auanasone ot 2500 mo 3500 cm~! u3-
MepeHB KOMIOHCHTHl 3€€MaHOBCKOrO pacUICNJIeHHsl JIHHHIY

P(2,5), P(3,5), P(55), P(6,5), Q(3,5) nonocar 0—0 anek-

TponHoro mnepexona 2As;—3I3,; n auuuit P(2,5), P(3,5),

P(5,5) nomock 1—0 mepexoaa 2As/2—2Aas2 Mosexya *NiH;

u ®NiH. Paaukaasr NiH noayuamuck B paspane uepes,

X-1992, w9




N .
cmedh He (4 Mm), Hp (0,05 mM) H Ni(CO)s (<0,01 mm).!
ITosoca 3ampelleHHOro nepexoaa 2Ag/7>2A3/2 MPOSBASNACD!
B CHCKTpe 3a CUeT CHJIBHOrO B3aHMOJCHCTBHS cocmxmm‘
20y (v=1) 1 32 (v=0). JIlns yKa3aHHBIX MNEPCXOOB|
ABYX H30TOMOMEPOB TPHBEACHE BOJHOBHIE HHCAA JHHHI HI

COOTB. _3HayeHHs1 Z-(AKTODOB. . . B. M. Kos6a



: - : : L)
. % <) 17 B1030. dnektponnas cTpyktypa NiH: 'cy?lqcpmyns-
Il L ™ tunaer Ni+3d92D. The electronic structure of NiH: The
{Ni+3d?*D} supermultiplet / Gray Jeffrey A., Li Ming-
guang, Nelis Thomas, Field Robert W. // J. Chem.

™ Phys.~ 1991.— 95, Ne 10.—.C. 7164—7178.—~ Aura.

R * Jlns onMcaums 3JCKTPOHHBIX cocTosiHmil Moaeky.ast NiH
¢ sueprusMu Huxe 0,3 3B ucnonb3oBana cymepMyJbTH-
nJIeTHast MOAeab. DTH COCTOAHHS o6pa3yloT H30.HpOBaH-

N\ HYIO Irpynnmy u MOryT paccMaTpHBaTbcs Kak MOJEK. cymep-

X MyJbTHIJCT, cBsi3aHHblii ¢ Kondurypaumueii 34° Ni, aiao-

§ rHuHOil KoHdurypaunn tepma 2D mnoma Ni+. .Haﬁmo,uaa-

. {UIHECs TEpMbl BceX HH3KOJEXkKaUIHX COCTOsIHHIL, BK.JIoYas

n/é(/} > HeK-pbie KoJsieGaTenbHo-B036yKACHHBIE yPOBHH, HCMO.B30-
S\uanu A7 MOATOHKH mapaMeTpoB MoaeaH. [lisi NpaBHJb-

~ HOro onHcanHs OGOJbLIOrO uHc/ia HaGMIOLACMBIX  BEJHUHH

norpe6oBanoch OTHOCHTEbHO HEMHOTO mapaMeTpoB  (cy-

LIECTBEHHO MEHblUE, 4YeM B cJyyae CTaHAApTHOIi Jenep-

" ryp6au. momean). ITonyuenubie MoJeK. MOCTOSIHHBIE CO-
crosmnit 2A, 2II u 23+ NiH ayuwe corsacyiotes ¢ AaH-
HBIMH TEOP. DACcuETOB, 4YeM SMMHPHY. NOCTOSIHHLIE, MOAY- |

YeHHbLIC HCMOCPEACTBEHHO H3 crlektpa. Buba. 46. i
\X‘/.qggll N/y - , ‘ , A. A. Cadonos
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r 988. Aaektponnas crpyktypa NiH. CynepMyabTu-
naer {Ni+3d?2D}. The electronic structure of NiH. The
{Ni+ 3d°2D} supermultiplet / Gray Jeffrey A. Li Ming-
guang, Nelis Thomas, Field Robert W. /' J. Chem. Phys.
— 1991.— 95, Ne 10.— C. 7164—7178.— Anru.
HcclenoBalbl Bce 3JIEKTDOHHBIC COCTOSIHHSL — MOJEKYJIBI
NiH ¢ eanunnamu To<0,3 3B. OTH cocTosiniHsa o0pasyior
fi30NpOBalllyl0 TPYNNy H PaccMaTpHBAIOTCA KAK KOMMO-
HCHTBI MOJICKYJSIDHOTO «CyNepMyJbTHIJIETa, OTHOCALIErocs
' g K Ni-uentpupoBanuoii 3JeKTpoHHON  3d°-KOHQHTypaUHH.
./ZZA ‘ DKCTepHM. 3HEPrHH AJs BCeX HH3KOJMEKAWHX COCTOSIHHI,
BKJIOUast HCKOTOpHIE KoJeGaTeabH0-Bo30YyKAeHHbBIE YDOB-
HH, HCMOJb30BaHbl B MOACIH CyNepMyJbTHMJIETa AJ7 Noi-
FOHKH MCTOZOM HAaHMEHbLIHX KBaapaToB. [lis mpeicraBie-
HHs B 3TOil MoaeaH cocrosuuii v=0 u 1, J=05—115
Tpe6yeTcsi OTHOCHTEABHO HeGOJbIIOE HHCAO NMOAFOHOUILIX
napaMeTpoB. l']onrmm_lme B _PaMKax _ IDCAJIOKEHHOil _MO-!

P /399, NG,




e (HepesATHBHCTCKHE H Ge3 yuera _BpAUIEHHs) MOJEKY-
JISIpHBIE TIOCTOSIHHBIC IS KOMMOHCHT 2A, AT u 22F uccnc-!
Jopanunoro cynepmyabtuniera NiH Jayuwe coraacyiores C,
TEOpETHY. NMPEACKa3aHHsSMH, yeM patice HCMOJb30BaBUIHCCH |
sMmupHY. nocrosmibie.  Mojenp Takke JACT 3HaueHHe
K03¢. KoH(Hrypal. CMeUIHBaHHs (3d°) 6 ~ 3d"°, uto mO3BO-
AsieT aydmle TOHATb CB-BA COCTOSHHIL d® u d'° B romoJo-
riu, paav_ Moaexkya NiH, PdH, PtH. e ™
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114: 258198x Excited states of nickel monohydride and nickel!
monodcuteride in the 15,500-19,000 cm-! region: rotavional!
analysis with the aid of laser-induced fiuorescence spectroscory.
Kadavathu, S. Adakkai; Scullman, R.; Field, R. W.; Gray, J. A.; Li,
M. (Dep. Phys., Univ. Stockholm, S-11446 Stockholm, Swed.), .
Mol. Spectrose. 1991,  1147(2), 448-70 (Eng). Vibrational and
rotational anal. is reported for three previously unknown stat:s in
NiH in tte energy region 15,500 to 19,000 cm™l. New informadisn
about knuwn excited electronic states in this region is also presented.
The new states were found in absorption and emission snectra and
aBso ia continuous-wave laser fluorescence excitatinn spectra of NiR!
and NiD. Compared to the group of low-lving states in NiH (7" <}
5000 em-!) which was reported previously, the d. of the vibronie
levels from the upper group of states is much hizher. However.

L/ ( < 4. A 2 5 p i 4 ve
/_) mo /'—/fmo unambiguous vibrational numbering assignments in the optieal

spectrum couid be obtained based on the obsd. splittings due to
different nickel isotopes and the energy differences between some !
"Witl and NiD bands. The following new labels are given to the !
upper_states to_preserve previous lettering and to indieate the Q]

e.A.799; 1Y, N X6



value: A2.5 (formerly A2 Asj2), 132.5 (formerly 152 As;n), D15 {formerly !
2332), E15 (new), £3.5 (formerly 2l772), 116 (new), and (2.5 (new). !
From the structure of several bunds and the Zecman patterns of a'
few lines, a clear relationship is emerging tor exciied Juublcl states
in NiH arising from the Ni* 3ds4s® F parent. ,Magritude of -
Q-doublings, consistenst vibrational intervals, AGyy2, and cxpectcd;
spin-orbit interactions- link the various substaneccs in thia group ,
although a Hund's case (a) picture is not adequate to describe the |
severely mixed character of these states. There is also some cevidence
that the. A25 state and orembly the £31.5 state have d-’):x‘.mvz:‘.'.l
quartet rather than douhlet character, . . wo e s

—
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116: 247052j Direct observation of finc-structure transitions'
within the X23 ground state of the nickel hydride (Nill)
eadical by carbon dioxide Faraday laser magnetic resonance.
Lapus, K5 Bachem, I5;; Urban, W. (Inst. Angew. Phys., Univ. Bonn,
1» 5300 Bonn, I Germany).  Mol. Phys. 1992, 75(4), 945-51 (Eng).
The first direct observation is reported of pure fine structure’
transitions of the diat. nickel hydride radical in its X23 ground state.!
l'sini: COz-Faraday laser magnetic resonance spectroscopy (LMR) we'

/Y’ZA Ww(«e ceuld observe the spin forbidden rotational transitions P{2.5), P(3.5),

I'i4.5) between the sub states X2As/2(0" = 0) and N2daj(0’ = 0). The!

% ; z aptl. data permitted us to det. the spin-orbit const. A to a very

(// MW/ precise value. Completing previous work, the NiH XA ground state

1s now well described by a suitable set of mol. parameters. ;

/ 3 ) _ N i ST i )
74 M. UM
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Mpamoe HabniogeHHe TOHKOM CTPYKTYpsl ne-
PEXOR0B B OCHOBHOM cocTosHMM XA papukana NiH mero-
pom CO,-chapapeesckoro na3epHOro MarHMTHOrO pe3oHaH-
ca. Direct ‘observation of fine structure transitions within the.
X?A ground state of the NiH radicaly by CO,-Faraday laser,
magnetic resonance /Lipus K., Bachem E., Urban W. //Mol.:
Phys .—1992.—75 N2 4 .—C. 945—951 .—Awnrn. '

Metogom CO,-cbapapeeBckoro fna3epHOro  MAarHUTHOroO!
pesonanca (JIMP) ypanocs 3kcnepumentansHo Habnoaarts;
BPAWAT. NMHWUW 3aMNPEUWEHHOr0 MO CMMHY NepexoAa Mexpy

..utﬂ * KOMMNOHEHTAMM OCHOBHOTO 3NEKTPOHHOFO coctosHus XA
monekyns NiH, 2Ay, (v'=0)+?A;, (v’=0) u uamepute ux
TOHKYIO CTPYKTYypy. Paamkanst NitH nonyuanuce B paspsg-
HOM MCTOYHMKE NOCTOSIHHOTO TOKA, COAEPIKAULEM CMECh BO-
popopa M Terpakapbouuna Hukens. Mccneposanbl 3eema-
HOBCKMe nepexopsl, Habnopaemble Ha cemu nmuusx COsj-na-
3epa ANA ABYX OCHOBHbIX M3OTOMHBLIX MOAMGDHKAUMA mone-,
kynel, 8NiH u ®NiH. AHanu3 nonyuyeHHbIx AaHHBIX NpoBeAeH
C  MCNONb30OBAHMEM pPE3ynbTaToB  BLINONHEHHbIX ABTOPAMM
(Mol. Phys .—1991 .—73 .—C. 1031) uccneposanmuin (meron

X 198 NRo. @



JIMP ¢ wucnons3osanuem CO-nazepa) ans nepexoaga Ay,
(v'=1)—2Ay, (v”=0). Bug Hcnons3aosaHHOro MOAENbHOro
raunnbroun!na Aax 8 J. Mol. Spectrosc: .—1991 .—148 .—C.
462. 3uauenus (B cMm”') paccuMTaHHBIX Monek. napamerpos:
vo=1927,685, w.x,=39,7, B,=7,7530, .=0,2564, D=
=5544+107%,  a;=2,7+1075, A,=—491,485, nocrosHHble
CMMHOBOrO  pacwiennenus yn=1,337, y,=6,78+10"3, napa-
Metpel  A-ypsoenus p, 4-4q,=6,2915+ 1073, (pl‘+4qA)D=
=3,61+107% q,=—1,55.10"5, ¥=5,00+10"%, ~ nonpa-
BouHble  gaktopel BopHa-Onnenreiimepa Ay (Ni)=—37,8,
Apa(Ni)=—8, A oy (Ni)=—790. Mpusegen takwe ~Habop
g-aKTOpOB, BXOASWMX B Kay-BE NApPamMeTpoB B 3eeMaHoB-
.CKMH Y4neH rammnbToHMaHa. _B. M. Kosé6a'

§Ne
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" 17 B1095. Vicnonb3osanme cnekTpockonMM  MaruMTHOrO '
BPaWeHHs AN YNPOUEHHA M npeABapMTeNnsHON Knaccudu-
‘kaumu cnexrpos. lpumeHenne k NiH u CeF. The use of ,
magnetic rotation spectroscopy rsimpliy and presort:
spectra: An application to NiH and CeF /McCarthy M. C.,!i
Field R. W. //l. Chem. Phys. .—1992 .—96 Ne¢ 10 .—C.|
7237—7244 .—Awrn. i
Ha npumepe Bpawar. crpykrypsi nonocst 1—0-nepexoga |
B?As;—X*Asp, nonocst 0—0-nepexoaa 2, —XAs;; Moneky-
net NiH v nonocst 0—0-nepexoaa ('=4,5+0"=3,5 (568 HM) |
. .monekynsl  CeF, wu3mepeHHON meTogamu CNEeKTPOCKONMHY |
VU'/ ' MmarHuTHoro spawenus (CMB) u nazepHoro Bo36ympeHus
(9 : (CNB), nokasaHo, uto wucnonb3osawme metopa CMB nosso-
NACT yNpOCTUTL CNEKTP W AaTe ero npeAsapuy  knaccu-|
¢ukauuro. B CMB obbiuHo Habniogarorcs TonbKo NUHUK
Haubonee HMIKMMM 3HaueHuamu J, npuuem AQ=AJ nunuu'
B Pa3nuuHbIX BETBSX OT/MYAIOTCS = APYr OT apyra Paszamu |
@ CMB u nonoxennem, a otHecenne no AN moxer 6uith |

19380 |7
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YyCTAHOBNEHO ANA KAXAOHW MNONOCHI HAa OCHOBAaHMM OTHeceHus |
nuuuit ¢ Haubonee HU3KMMU 3HayeHusmu J u P-, Q- u R-
eresx (AQ=AJ). B 4acTHOCTH, -3TO NO3EONAWMNO OTHECTH,
nonocy 568 um B cnexktpe CeF. AsTopamu AaHa Teopus
CMB, onucaHa 6nok-cxema ycraHoBKM. CReKTpbl MarHuT-
HOro BpaujeHus M nasepHoro B036ymAaeHus perucTpuposa- |
nucL oaHOBpemMeHHO., B Kauy-Be  MCTOYHMKA Bo36yKAeHHUS |
UCNONbL3OBANM KONMbUEBOW nasep Ha kKpacurene co crabunu- |
3ayuedt vactotsl. Monekynel NiH nonywanu npu pacnbineHiu
nmbo B Pa3spAAHOM MCTOYHMKE C MOJbIM katoaom (CANB), |
6o B MHOroxoaosom uctounuke (CMB), 3anonHeHHsiMu .
- aproH-sOJOPOAHONA CMECHIO (9:1). Monexynwt CeF nonyuanu !
B BbICOKOT-pHOM #ucTOuHMKe (T,, ~ 2200 K). Bubn. 40. }

. B. M. Kosbal
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© 117:16197q The use of magnetic rotation |pec!roscN}
simplify and presort spectra: an application to nickel monohydride!
and cerium monofluoride. McCarthy, Michael C.; Field. Robert!
‘W. (Dep. Chem., Massachusetts Inst. Technol, Cambridge. MA;
02139 USA). - J. Chem. Phys. 1992, 96(10), 723744 (En{).l
The  application "of magnetic retation spectroscopy (MRS) to the
_electronic sgm of gas phate NiH and CeF is exarnd. Exp:L results!
for both MRS and laser excitation spectroscopy are presected for thel
. NiH B 242 = X 2Ayz (10) and 2872 = X 2ds 2 (00) bands. Al
& ~ V2 comparison between these 2 techniques clearly illustrates the ability;
A A of MRS to simplify and. presort spectra. Thke power of MRS
A Zj originates from its specificity for low—/, AQ = AJ transitions and its/
J 7 ability, based on the sign and magnitude of the MRS effect, t_of
-V partially presort rotational branches. A simple theor. explanation ot,
?/‘2 A 2 the MRS results, based on the structure of the underlying Zeeman
pattern, is presented.. Also, the extension of MRS to the more!
complicatednnd congested spectrum of CeF .is presented. Using
MRS, a previously unassigned CeF band. near 588 nm, has besn’
das @ mdS—rmal o
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122: 250649p An approach to the calculation of Q-splittings in’
diatomic molecules with strongly coupled electronic states and,
its application to NiH and NiD. Marian, Christel M. (Institut!
Physikalische Theoretische Chemie, Universitaet Bonn, D-53115|
Bonn, Germany). Ber. Bunsen-Ges. 1995, 99(3), 25464 (Eng).|
A matrix approach is proposed for calcg. term energies and|

wavefunctions of rovibronic levels in diat. mols. with strongly coupled’
electronic states. The interaction matrix is set up in a basis of:
uncoupled rovibronic functions of Hund's case (a) type. Its|
diagonalization yields directly term energies and the corresponding:
wavefunctions. This approach has been applied to calc. the]
rovibronic spectra of NiH and NiD, typical unsatd. transition metal!
compds., which exhibit three low-lying electronic states, 23, 2II, and|
23+, Spin-orbit and rotational interactions have been taken into.
account in this case. Eigenvectors obtained from diagonalizing the'
J-dependent interaction matrixes exhibit strong mixing between:
2[13/2, va+1 and 2A3/2, va basis functions and between 2I+, va and 2Ily2,
vo. The low-lying states of NiH and NiD can therefore be regarded!
as belonging to Hund's case (c) coupling. For total angular!
momentum quantum nos. J up to 5.5 (7.5 is some cases) Q-splittings!

C.A. /948, (4L, 1 RO



are presented. Very good agreement is obsd. with various measurements’

and with predictions from a super-multiplet fit to exptl. data,

showing that the proposed method is applicable also in cases where

&e usu?_l f?rmulas for calcg. A—doublings derived from double-perturbation ;
eory fail. ... __ . . w .
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L 126: 269817w Magneto—infrared spectra of matrix—isolated NiH

and NiH; molecules and theoretical calculations of the lowest
electronic states NiH,. Li, S.; Van Zee, J.; Weltner, W., Jr; Cory,
M.G.; Zerner, M. C. (Dep. Chem., Univ. Florida, Gainesville, FL 32611~
7200 USA). J. Chem. Phys. 19917, 106(6), 2055—-2059 (Eng), American
Institute of Physics. Two vibronic transitions, 2Aa,(v' = 0)—2Ag/,(v"=0)
and 2[Ty(v' = 0)—2As,(v"=0) at 923 and 2560 cm=-?, resp., were obsd.
for NiH in solid Ar (and Kr) at 4 K. These Q=3/2—Q=5/2 transitions
were shifted and broadened by magnetic fields of up to 4 T. Also, its
ground state vibrational frequency was obsd. in Ne, Ar, and Kr matrixes.

/M ; ﬂMZ ~ Bands in the 600—-2000 cm-! region were assigned as frequencies of the
NiH, (NiD,, NiHD) mol. Contrary to earlier ab initio calens., this as-

e signment implies that the mol. is strongly bent in its ground electronic

M ) state. This discrepancy was explored theor. by considering the lowest
triplet (linear) and singlet (bent) states of NiH,. The relative energies

of the 2 states were not satisfactorily resolved, but the caled. structural

W 0/7 * d % [C and vibrational properties of the singlet state are in good agreement

with the observations. .. .

X/Z% .
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127: 312528n Sideband optical-optical double resonance Zee-!
man spectroscopy. II. Studies of Ni dD, and ELH._.McCarthy,’
Michael C.; Kanamori, Hideto; Steimle, imothy C.; Li, Minggunng;l
Field, Robert W. (Department of Chemistry, Massachusetts Institute of;
Technology, Cambridge, MA 02139 USA). J. Chem. Phys. _1!292{.}07(11),}
4179-4188 (Eng), American Institute of Physics. Sideband optical-
optical double resonance Zeeman spectroscopy is applied here to studies
of the transition metal hydrides NiH, PdD, and PtH. For both NiH and
PtH, in addn. to obtaining Zeeman information on the ground and several
excited electronic states, extremely small ground state proton hyperfine
splittings were resolved. For PdD, sub—Doppler spectra of the XQ=0.5
ground state were recorded even though the upper state in the optical
transition is strongly predissociated. For all three radicals, the double- i
resonance Zeeman studies reveal that the g values in each state deviate
from their nominal Hund's coupling case (a) or (b) value with increasing
rotational quantum no. J. This Zeeman information, in addn. to provid-
ing a sensitive confirmation of electronic assignments, also provides direct
evidence of electronic state mixing (which is not present in ordinary
non—Zeeman spectra) and useful in modeling the interactions between
electronic states. I S
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129: 250404z On the ground state of NiH,. Barysz, Maria; Papa-

! dopoulos, Manthos G. (Institute of Chemistry, Department of Quantum

l Chemistry, Nicolas Copernicus University, 87 100 Torun, Pol.). J. Chem.

0 5/-{ ; %Z . wﬁ; ) Phys. 1998, 109(9), 3699-3700 (Eng), American Institute of Physics,
The uncertainty over the symmetry of the ground state of NiH; is

D y% resolved, showing that it is a bent 1A;. The computations have been
M ’ ) performed using a complete active space SCF wave function (CASSCF),
/ ’ ~~ a second order perturbation method (CASPT2), and quasirelativistic cor-

%M{ rections to the energy and geometry. : o
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F: NiH2
P:3

185148. TeopeTnueckoe M3YHCHHC AMMHAPHIOB JIETKHX MEPEXOAHBIX
METANIOB B OCHOBHBIX M HH3KOJCKALHX BO30YAICHHBIX 3EKTPOHHBIX
COCTOAHHMAX YCPENHEHHBHIM MO COCTOSAHHAM MHOFOKOH(HIYPALHOHHBIM
meronom CCIT. Theoretical studies of the ground and low-lying excited
clectronic states of the early transition metal dihydrides with state averaged
MC SCF method / Shunmei Fujii T., Iwata Suchiro // Chem. Phys. Lett. -

251, 3-4. - C. 150-156. - Anrn.
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F: NiH+ M
P: 3
132:127917 A Valence Bond Study of the Bonding
in First Row Transition Me Hydride Cations: What
Energetic Role Does Covalency Play?. Galbraith, Joh
Morrison; Shurki, Avital; Shaik, Sason ) :
Department of Organic Chemistry an the Lise
Meitner-Minerva Center for Computational Quantum
Chemistry, The University Jerusalem 91904,
Israel J. Phys. Chem. A, 104(6), 1262-1270
(English) 2000 The transition metal hydride
cations, TMH+ (TM = first transition metal row, Sc,
Ti, VvV, Cr, Mn, Co, Wi, Cu, and 2Zn), have been
studied using vale bond (VB) theory to elucidate
the bonding in these systems through VB con
Although the bonds appear extremely covalent by
virtue of charge distribu this appearance conceals

C. R.2000, 132



1

key contributions to bonding, such as covalent-i |
resonance energy (RECS) and relaxation energy of
the inactive electrons (.DELTA.Erelax(inactive)).

The RECS term is seen to increase from ScH+ t 2ZnH+,
becoming significant in the late TMH+ mols. The
.DELTA.Erelax(inac term, which accounts for the
nonbonding 3dn electrons and the 3s23p6 core
electrons, is always significant. Furthermore, for
all of the bonds from to CuH+, the relaxation term
makes a major contribution to the bond energ
appears therefore, that in these TM-H+ bonds, the
spin pairing of the bon electrons can act as a
trigger for the nonbonding and adjacent core elect
relax their Pauli repulsion and thereby strengthen
the binding of TM+ and a result of the general
weakness of TM bonds, the relaxation is expected
frequently be an important bonding contribution.

- The major--function of t inactive and core electrons

shows that the traditional role of "covalency be
reassessed in a systematic manner.




135: 82200h Analytical potential energy function in the whole
; /space for the ground state (X3A,) of NiH,. Huang, Ping; Ran, Ming

A (College Chem. Life Sci., Sichuan Normal Univ., Chengdu, Peop. Rep.

(7‘ China 610066). Sichuan Shifan Daxue Xuebao, Ziran Kexueban 2001,

24(1), 65—68 (Ch), Sichuan Shifan Daxue. The electronic state and

W 0/ . ﬂ m /L dissocn. limit of NiH, are correctly detd. based on group theory and at.

and mol. reaction statics. Moreover, using MP2 and basis set 6-311G"",
M{/ / % we h_ave optimized the equil. geometry fpr the ground state X3A, of
— ) e . e s S el
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NiH,, which is D..,,. The equil. geometry, dissocn. energy and harmomc
frequencies for NiH, have been caled. The results show that R (NiH) =
0.1573 nm, D,(NiH,) = 9.846 eV,.and v;, v, and v; are 2000, 721 andi
1875 cm™1, resp. An anal. pot.entlal energy function for the ground state:
R3A, of NiH, has been derived using the many—-body expansion method. |
Thxs potential energy functlon is successfully used for descnbmg the'
‘equil. geometry of NiHy. - I




