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1BIX r}mpmlax Macrpiokos B. C. ©K. CTPYKTYP. Xi-
MHuz, 1972, 13, Ne 3, 379—383
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ScH pramecele YEY) 1973

'_\77638g Diatomic hydride and deuteride spectra of the|
cond row transition metals, Smith, R. E. (Dep. Chem. Eng.:
hem. Technol., Imperial Coll., London, Engl.). Proc. Roy.i
LA Soc. London, Ser. A 1973, 332(1588), 113-27 (Eng). Diatomic
& hydride and deuteride spectra of all the 2nd row transition metals'
h were studied in absorption between 290 and 700 nm behind’
W - reflected shock waves. The 1st known spectra of ScH, SeD, VH,!
. and VD were identified, together with new specffa due to Coﬂ:t
g —NilJ, and NiD, Some new bands of CoD and NiD,
showed that an electronic isotope shift exists in NiD. The!

_effect of such a shift on the detn. of vibrational consts ‘_li discussed. ! d
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ch 16 5148. Cnempu ZABYXaTOMIBIX THAPHAOB H eiiTepi- | {9?5
/ 710B MCTQJJI0B NEpBOro nepexonaHoro nepuoga. SmithR. E.
. Diatomic hydride and deuteride spectra of the second row
CD " transition metals. «Prac._Roy.. Soc. London» 1973, A332,

/- N2_1588,.113—127 (anra.)
1'Io1yqeub( CHeKTpbl noromens nnyxam\mux THADIA0B
u nefirepunos Sc, Ti, V, Cr, Mn; Fe, Co, Ni B o6aacti 290—
A 700me,1)e\xu? MONeKy s nodyualdll B OTpazKCHHOI
-+ < yaapuoit Bonxe B cymect Ar ¢ Hp s Dy, B npucytersun
( N ) COOTB-LIETO OKHCAZ. Cnempm ScH, ScD," VH n VD uzen- :

THdHUIpPOBaNbl Brepsrle. Offako omﬁrtbd)ya 10HHBIR, npH-
zAeN HaGJalozanich JHIbL Moqaockl cekBenuun 0—O0. Ho'xyqe-
- 7 ubt Takwe nopbic m010¢k CoH, CoD, NiH, NiD i nposenci
anaan3 ux KoJcGaTeabHoll 1 BpallaTejhudi~ CTPYKTYpHI.
Cpamm’smmfnapnauru OTHECCHHST KOMGHHHPYIOUINX cO-
cToniit K CTyuasM CBsisi «a» u «c» no Iynay. B cnexrpe
NiD oGnapysxen 3neKTPoHHBIT H3oTOMHBIT caBHT. OGCy:K-
ZacTes ero BHANNC 1A BbIUNHCIEHHe KONeGaTeMbHbIX 110CTO-
_SIHHBIX, I._H. Karaep_|
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ScH

. 7J1435. CnekTpbl ABYXaTOMHBIX THAPHAOB M JciiTepH-)
JOB MEPEXOMHbIX MeTaanos BToporo psaa. Smith R. E.
Diatomic hydride and dcuteride spectra of the second
row transition metals. «Proc. Roy. Soc. London», 1973,
jA332, No 1588, 113—127 (anra.)

' Panee nssectusie cnextpu ScH, ScD, VH n VD cpas-
mipalotTest ¢ popb moayuennbsiyut cnektpamn CoH, - CoD,
NiH u NiD. Ilpoanannsupopalinl HEKOTOpLIC I[OBLIE MOJO-
¢t CoD u NiD n ycTaHOBIHCH FICKTPOITBIT 30 TOMHbIIT
c%?rltl‘rﬁui—l)’. OuenHBACTCs Cr0 BJlIHIG 1la ompenenelne
K ATGABLHLIX TNOCTOSAHHBIX.  JLJIs1 MoJiyueHusl CHCKTPOB
Jicnosib3oBasach yaapHast TpyGa, TemmeparypHbll HHTEpBas
coctapasa 3000—4000° K. Pasuanunble. MeTaJIHY. MOPOLIKH
(nanp., nopowox ScO) narpesajich YRapHOil BOJHOIT B
cpene  Bomopop—apron A mefirepuii—aprou.  CnexTpol

‘u3yuasuch B OTPaxKeHHOl Bojie NpH JICNEPCHH OKOJO

0,2 uM/MM B meppoM nopsiake. ITpHBOASITCS MPEANOJIONKH-
TCJABHBIC MYJLTHIVIETHOCTH JJIsi OCHOBHBEIX coctostimii ScH,
TiH, VH, CrH, MnH, FeH, CoH, NiH. Buta. 22.
—~ v = —=— — T TB. H. UYyes|
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~¢lectronic states' of ScH. «J. Phyc. B: Atom. and Mol.
Phys.», 1974, 7, Ne 13, 1679—1682 (anrum.) .

- Mertononm Xaptpit — Poka A7 - OTPHITEIX  000J0YeK
npoBeieH PacycT OCHOBHOTO 'H HM3UNX IS PasHBIX THIOB

Yemverpin cocrosimnit ScH. Basuc BKaouan ABYX3Kcno-

HeHiagapible GyHxuin “Kaemeurn aaa Sc' ¢ poGabiecHieM
aByx 4p- u oxnoit 4f-op6utanecit - u m-tuna (scero 17

\"mm H .(50- u 4m-opdoutann). B sTom Gasiice 3Heprus cc-

“|y nosuoro coctoanus Sc¢ Ha 0,0134 ar. en. Beiue xapTpu-do-

| KoBckoro mnpenesna. Paccuntano 8 cocrosmmit (1A, L3I,
\ 135+ 35— g 3D) npH 5 MeXbsANepHBHIX PaCTOAHHAX, Nocie
N yero Merozom Toana JJs KamA0ro U3 HHX NOMYYeHbl 3Ha-
Nennsi re 1 .. Ocnonuoe cocrosinue3A(re=194 A 1 w,=

' '.:,\=1440 cm—1), caeayiouie 3a mum I u 'A (T.=2240 i
7172460 cm~!, coots.). IlpuBefeHsl pe3y/abTaThl aHaI3a 3ace-["——-

JIeHHOCTeit BaJeHTHHIX - opOHuTanell OCHOBHOTO COCTOSIHHA it

yeHHil OTHOCHT. KOppeJsill. ‘SHePriii NpHBOAHT K TOMY, qTo!

niy coctoanna A 1 S (T.=2480"1 2820 cM~!, coors)) |

‘|- Dueprus anccoumanun ScH mpeickasana pasoit 18 sp |
o H—

Hop. k

P}S B30. (0] wl-msxoncmaugux JICKTPOHHLIX  cocToSHUAX | 7 o
{991 Scott P. R, Richards W. G On Theowiying /‘%Zﬁ

o-, 18 m- u 4 S-opburaneir) n ls-, 2s-, 2p- n 3d-OYHKUHK [

opGuranburie sueprin. LloGasncuue K T OUCHEHHBIX 3na-!

S

OCHOBHBIM . CTaHOBHTCH 'Z+-cocTosinne, a CAEAYIOLIHMY 35— — - —
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3 J201. O HH3KOJNCHKALMX ONCKTPOHUHBLIX COCTOSHHAX —
SeH. Scott P. R, Richards W. G. On the lowlying |
clectronic states of ScH. «J. Phys. B:Atom. and Mol -
Phys.», 1974, 7, Ne 13, 1679—1682 (aurxr) - !
Orpannuernnbin. Metofiom Xaprpu—®oka aast CHCTEM € ——
OTKPHITLIMH 000JIOUKaMH B CJ3TCPOBCKOM Gasuce paccuu-
TaHB SHEPTHH M CHEKTPOCKOMHY. MOCTOSTHHBIE BOCHMH HH3- i~
KosexKalmx cocroannit Moaekyan ScH. Ha ocnose pe-
 3yAbTaTOB aHaJH3a 3aceJCHHOCTell M AAHHBIX 1O SJCKT-
POHIHBLIM KOPPE/SIHSIM B aTOMAX NPOH3BEICH MOMYSMIHPHY.
yueT 3Hepriil KOPpessiii I BCeX H3YUeHHBIX COCTOSIHHIT.
Opa Haunn3umx Tepma, A u !Z+, HMEIOT - MPAKTHYECKH :
coBmanaiolue sHepritn. dueprus anccounaunn ScH cocras- i—
_aster ~1,8 3B. _B. . Bapanosckuit ;
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s 129073c Low-lying electronic states of scandlum hydnde

» Scott, P. R.; Richards, W. G. (Phys. Chem. Lab., Univ. Ox-:
—|" ford, O\fm(l Engl.). J Phys. B 1974, 7(13), 1679-82 (Eng). ™

% ’ Approx llmlrte Fock wave functions were obtained for the
97__ . ground and low-lying states of ScII, whose internuclear sepns, oo

and vibrational frequencies were predicted. Correlation energy

' . u n differences were estd. from at. data, and 2 states are extremely

" low-lying, 3A and '2*.  The dissocn. cnergy is ~1 8e\' ]

A. xyn
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© 3J1109. Kpusble nortenunanbuoiisueprun aas_ ScH.! N\

Kunz A. B, Glise M. P,, Blint R. J. Potentia ener-'\.§§.
gu curves for ScH. «J. Phys. B: Atom. and Mol. Phys.»,! *
1975, 8, Ne 14, L358—L361 (auru.) / :

MecronoM 06061eHHBIX BAJEHTHBIX CXeM B rayccosoM 6a-!
3HCe € TIONAPH3YIOWHMH (-IHSIMH pacCuHTanbl TOTEHIl. KpH-t .
Bhe cocTosiius 13T+, 1311 u M3A mosekyan ScH, nmeroutne,
o6t auccomuatusnbii npenea Sc(2D)+H(2S). Bee mepe-, .
YHC/EHHblEe COCTOSHHS ABJSIOTCS CB3BIBalomIMMH. AGC. MH-

. HHMYM 3HEPTHH cOOTBeTcTByeT TepMy °A. Amamnsupyeres_
npupona cs3n B ScH. Ilokasano — 3amernoe  yuacrie
- 4s-opGurami Sc B oGpasopammn - cpagi.  Ha ocwoB(
MOMYUCHHBIX PE3YJIbTaTOB OGCYXAAIOTCs OCOGEHHOCTH Ka
TaANTHY. NOBEeJIEHHS pPsAa MepeXOAHBIX df HEemepeXomHbi
METaJJIOB. B. M. Bapanoncky,

DEL X s




S
—_— [ "@J1127.7 3neKTpoHnOe CTPOEHHE ABYXATOMHbIX MOJACKY
/l‘/é/' Thbix metannos, Scott P. R, Richards W. G

The elcctromc structure of dlatomlc transition-metal mole-

5 — Zcules. «Mol Spectrosc. Vol. 4». London, 1976, 70—95,
SeF i .
630 CyMMHpPOBaHH :)KCIlepH\chlTaJlbllbIc (npenmyie-

" ‘5GHHO CNCKTPOCKOMHYECKHE) 1 pacuemHbie KBAHTOBOXH-
g/ MHY, JIaHHBlE TIO0 JABYXATOMHBIM . THADHIA3M aM: i
<LK XOJHbIX _(MCTAJ/JIOB. CyxyeHa MeTOROJIOTIS

- }cnonb3oBanHs pacueToB MeroroyM MO quisi HCCICAOBAHHST
\3/CKTPONHOrO CTPOCHHS COC/MHCHHIT MCPEXOMNLIX MeTail-,
708, B wacTHocTH, THapuio n ScF. OTMeuCHO, 4TO JI%

% J}mpxmon BAXHEL 3 THIA koudurypauuii: s* 2dn=2, sd™~1 1
%L&—@Z/ Il.rm ScH u TiH xongurypauns . s2dn—2 sBASICTCST OUCHbL.

PRTIN

776



; HH3KOJIeKaulell, Ho mpPH MPOABIIXCHHH IO MCPHOAY OHa CTa-’
\HOBHTCs1 Bce Menee paxroil, B pany ot TiH mo FeH d-
{ SMICKTPOHBI SIBJSIIOTCSI HCCBA3LIBAIOLHMH H OAHOACTECPMH-
{ HauTHOC MPHGJIHIKCHHE JJIsT STHX MOJICKYJ HC SABJAETCA ajie-;
NKBATHBIM., PacyerTs! ¢ YaCTHUHBIM YYETOM KOH(HIrypalHOH-:
{ Horo B3aHMOJENCTBHSI TOKAa3bIBAIOT, UTO 3TH MOJCKYJB:
{ (MOJKHO paccMaTpPHBATh Kax BO3MYLIEHHbIE aTOMbl M YTO:
\BO3MylICcHHE CTaGHIH3HPYCT d-opOutann B mopaiake 8<:
(<t <0, OQHOUCHTPOBLIC MCTO il - BO3MYIUCHHIT HETIPHTOAHEI,
{nnst onHcanHs THADHIOB MCPEXOIHLIX METalIoB. Bamxe x-
| KoHLy mepHojaa HanGojee cTaGHABLHOM CTAHOBHTCS KOHHUTY-

pauus d™ u d-opGHTa/NH ryyacTBYIOT B CBfI3H. Bo BTOpOM:
TepexXoqHOM TiepHoAe d-OpOHTAIH OTHOCHTEIbHO GoJee CTa-|
GuJIBbHBI, B yacTHOCTH, cBs53b B PdH MoXHO paccMaTpHBaTh:

Kax NpOCTYIO KOBAJICHTHYIO CBA3b, OCYMleCTBAseMYyw 4d- 1
1s-AO. B. JI. JleGenes

L e 20N
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, _;_a_}_a_t_.r{‘;;}‘l ._m_r_a_cg B_.-,_ Fearey Alan J.,

~ Simons Gary. FSGO calculations of geo-

metries and electronic structures of
"argon-core" third-row hydrides. "Theor.
chim, ucUa", 1976, 41, N 2, 133-139
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s1: 208978d New bands attributed to scandium hydride.,
Bernard, A.; Effantin, C.; Bacis, R. "(Obs. Lyon, Saint-Genis'
Laval, Fr.).  Can. J. Phys. 1977, 55(19), 1654-6 (Eng).:
New bands assigned to ScH were obsd. in emission in the green;
(5580 A) and near IR (8603 A) regions. The identity of the
carricr as ScH is established on the basis of the obsd. deuteride: '

spectrum. _____ M s
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2‘311287. Hobele moJsiocsl, npunucanusie THAPHAY CKau-
k_uﬂ. Bernard A, Effantin C, Bacis R. New
ybands attributed to scandium hydride. «Can. J. Phys.», :
1977, 55, Ne 19, 1654—1656 (aura.; pea. ¢panu.)

B cnextpe uanyuenus- (3800—9000 A) paspsaga B no- -

/‘(«0{5—(& JI0OM  KaTOAC ¢ KOMGHINDOBANNBIM MOKPBITHEM, MOJydeH- |
HEIM 32 CyeT peakuni narperoro ckamaus c¢ Hp wan Dy, |

1o ool oGnapy:ensi 1Hobie mosocht (5580 A u 8603 A), mpunmu-
u cannbie MoJekynam ScH. Otuecenne ocnoBano pa HaGaio- |

naesmoM  BaAHSHHN“TNCHTCDHpoBanusi. Beupy Toro, uto B |
CNCKTPaX OKa3aJ0Ch HEBO3MOKHBIM BLACAHTH PCryasipliylo :
CTPYKTYpY, " 00HapyKeHnuble MONOCH NOAPOGHO He aHami- |

t

~3HPOBaTHCD. ) . B. C. Hsanon

P IFE 3
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5 (145, ~ Pacuetsi no metony Poxa—Jlupaka ¢ mc- |
MOJIb30BAHHEM OJHOLEHTPOBAEIX pasnoxeHuid. Y. 8. Pacuetst '
13-cocrosmii §cHD) §1{2 (Eaﬁ) AcH, TmH, LuH, LrH. Di- |
rac-fock onc-cenlrc calculations. Part 8. The 'S states
of ScH, YH, LaH, AcH, TmH, LuH and LrH. Pyyk-
ko P. «Phys. scr.», 1979, 20, Ne'5—6, 647—651 (auru)

— Metonoy ®oxka—/lipaKa BHMOMHEHB PACYCTHl 3JICKTPOH-
GlELY  woit cTpyKTYpH HCKOTOPHIX THADHAOB 5/CMCHTOB  JIaHTa-

HONIHOTO H AKTHIOWAHOTO PAAOB. PaccunTanible JAJHHBL |
A %/ cBsizelt B CHJIOBBIC MOCTOSHHBIC HAXOMATCA B XOpOWCM
{ COTIACHH C 3KCNCPHM. NAHHBIMH. BLIUHCAEHBI — BeHYHHBI |
H3aMelleliil paBHOBCCHBIX pPacCTOAHHIl . MpH  mepexoje OT |
LaH x LuH (nanTomomamnoe cxaTtie) 1 NIpH nepexoje ot !

AcH x LrH (axTunouauoe cxkarine). OTmeuaercs, 4TO yuer

@ ﬂ penaTHn. 5(QeKTon NPUBOAHT K OUCIHD - HE3HAUHTC/BHLIM

H3MCHCHHAM B AMMHAX M INPOYHOCTAX  cps3eil. !
e e AL WL Taumm -

P SOTY 45
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17 B37.  Pacuer Merouom KB HHUK], |m3Kone>xamux
9JIEKTPOHHBIX COCTOSIHMA THAPHAA CKAaHAMSI H THAPHAA TH-
tana. MRD-CI calculations for the low-lying electronic
slates of scandiumhydride and titaniumhydride. Angla-
da J, Bruna P.J, Peyerimhoff S, D, Buen-
ker R J. «J. Mol. Struct.», 1983, 93, Suppl.: :«Theo-
chem.», 10: Theor. Chem., 1982. Proc.. 13 Congr. Theor.!
Chem. Lat. Expression, Alghcro (Sassarl), 5 8 Oct.,’

1982, 299—308 (amru.) l

3 a/mm . Hiiskonesxaruie :mcxrpoxmme COCTOSTHHS Monex\yn ScH!
. .u_TiH _paccyuTansl ¢ MOMOLLbIO METOAA KOHGHIYPaUHOH-|

. HOrO B3aHMOAEIICTBHSI C HECKOJbKHMH HCXOMHBIMH KOHOIH-

Vé[ /7 TYPAaUHSMI H C YYeTOM BCEX OAHOKPATHO M ABYKPaTHO!

Bo3Gyxmennbix Kondurypauuit (KB HHUKI). Henonb3o-

‘Bai GasHc CrpyNMHPOBAHHLIX TayccoBLIX —opGuraneil (uat
aToMe mepexopHoro Meramna [9s7p4d], na arome H.
[3s1pld]). OcuoBHBIM 3JICKTPOHHLIM COCTOSIHHEM MOJICKY- |

‘/7 .nu ScH sBasercsi cocrosinne X'Z+. IMoayuenn 3uauchus:
Te nnst_cnen. sa ium cocrouuii *A, *I, JA M1, Oas mo-|

X /983, /9 w1t



Jekyast TiH mosyuen BepTHK. CNEKTP NMpH MeXBsACpHOM
paccrosinui 3,45 aT. ell., paBHOBECHOM JAJsI OCHOBHOTO CO-
crostist X*D. OTMeueHO, YTO AJst PacCMOTPEHHBIX  MoJe-'
Ky/J y4eT KOppCHALHH BJIHACT HA NOPANOK  C/eA0BANMHS
SJIEKTPONHELY cocTosiHuil. TloxpoGubie pesysstatel pacue- |

Ta Mosekyn ScH'm TiH  6yayr  onyGaukosaubi. -
A A ~Ca(bonorﬁ

R i 0 o i e R

LN

Sstig



97198. Pacyernl aas HH3KOJIEIKALHX 3J1CKTPOHHBIX CO-'

CTOSHHII THADHAOB CKAHAMSI M THTAHA B npubankenm,

E f - MC®—HB. MRD-CI calculations for the low-lying clect-
ﬂ’/q ronic states of scandiumhydride and titaniumhydride.,
g Anglada J, Bruna P."J, Peyerimhoff S, D.,.
Buenker R. J. «J. Mol. Struct» 1983, 93, Suppl.:!

-«Theochem.s, 10; Theor. Chem. 1982. Proc. 13 Congr.|

Theor. Chem. Lat. Expression, Alghero (Sassari), 5—

8 Oct., 1982, 299—308 (aur..) ' i

B pacumpentom rayccosom Gasuce meromom KB ¢ yue-'

é‘ ‘@ ' TOM BCCX ORHO- H JABYXKPAaTHHX BO3GYKAEHHI Mo OTHO-!
%’ﬂ—m JMO) wenmo x Habopy Ga3sHCHBIX KOH(Hrypaumii (MCO—HB)-
PACCUHTaHbl SHEPPHH DPAAA HH3KOJEKAIIMX SJMEKTPOHHHIX.

cocrostnuii Monekyn, ScH u_TiH, o6cyxaena npupona KOp-:
pensiuHOHHBIX 3¢ (eKTOE H BEHINONHEHO OTHeceHle 3JIeKT-

POHHBIX CMEKTPOB IMOIVIOIUIEHHS. Oéxegeubx :)mepnm Auceo-! -
unauwn ScH (2,2 3B) u ScH+ 2,37 3B). i
—= - _B. H. Bapanosckuir

D./GES, 18 NG fitt)
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22 B23. Ornocureanto d-ceasu 8 ScH. Bauschli-
cher Charles W, Jr, Wa¥ch Stéphen P. On
the d bond in ScH. «J. Chem. Phys.», 1982, 76, Nz 9,
4560—4563 (anra.)

Muoroxonpurypauuonnuym merogom CCIT (MKCCII) ¢
yueroM BCeX 3JEKTPOHHBIX BO3GYXKAEHHII B NpPOCTpaHCTBE

M BajentHux AO (3d, 4s, 4p ana Sc u 1s pas H) pac:
: CYHTaHbl PaBHOBECHBIE JJIHHBEI CBs3ell, 3apsjioBHeE pacnpef;
) JleNieHHsl M 9HeprHH Bo36y:KAeHHs B MoJekyJe ScH aa
AN ) cocrosumit 'S+, 2+, I, I, *A u 'A. Ilocie nposesen

pacyeroB nHa cragun MK CCII maxoamuamch InonpaBkH K
PAcCUHTaHHHIM BeJHuYHHAM, OGYCJOBJEHHBIE YYeTOM KOH(H-
rypan. BsaumopeiictBus (KB). Bce paccmorpenusie co-
. croaunss ScH  KoppeaHpyloT ¢ aT. COCTOSIHHEM aToMa '
Sc?D(3d'4s®). YcTaHOBJIEHO, UTO OCHOBHHIM — COCTOSIHHEM
ScH sBasierca !'Z+ ¢ paBHOBecHO#t AJHHOM CB3H  Re= '
=3,37 ar. ex. PaBnoBecHble AJaHHB cBsideli R, M 3SHepruu ¢
Bo36yxaennus Te cocraBuam Re=3,65; 3,61 u 390 n Te=

X 198, 19 ~AX .



=2328, 4995 n 6317 cm~!-aas cocrosinuit %A, °I u °Z+
COOTB. AHami3 KOHTYPHHX KapT HaTypaJbHBIX opGuTaneit ;
5 ScH nokasas, 4To B OCHOBHOM 'Z+ — COCTOSIHIH peas- |
ayerca d-cBA3b MExIy aToMaMu Sc u H, uro BH3HBaer
CYleCTBCHHOE YMeHDIIEHHEe JJIHHB CBA3M, B TO BpeMsT Kak |
cBsi3b B OGMIKANHX PACCUHTAHHBIX BO3OYHACHHBIX co- ;
CTOSHHAX HMeeT FHOPHAHBIE S, P-XapakTep. HccneaoBans
H3MEHCHHS DACCUHTAHHEIX BCTHYHI TpPH NEPEXOAC OT NpH-.’
6nienns CCIT MO JIKAO x MK CCIT u panec X pas-,
anuney npuGamkennsm Merona KB. _W. A Tonoas

=
AHHH
MM
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12 1155. O d-ceasu B ScH. On the d bond in ScH.i
Bauschlicher Clrardes_W., Jr, Walch Ste-!
phen P. «J. Chem. Phys.», 1982, 76, Ne 9, 4530-—4563
(aHra.) ' |

Muorokondurypaunonnsim Merogom  CCIIT paccqn'ranm‘l
6 mkHnx cocrosuuit Mosnekyast ScH. OpGuramn 3s, 4s,
4p na Sc u ls na H cunrtannch BanenTHmIMH, a 1S, 2s, 2p,

g s Ha Sc cuutannch opGuransMi. octoBa. Bee 6 cocrosi-
/

HIiT KOPPCIHPYIOT C aTOMHOI "’D(4523d)-xonqmrypaunex"x!
Sc. OcnoBHOe cocTosiHHe cHMMerpuu !Z+ umeer HeGosb-!
uroc 3HayeHHe DaBHOBECHOI MJIMHEI CBA3H, o6s3aHHOe 'A0- |
MHHHpYyIOLILCIT poan cBsi3n d-THna. B o0pasoBanuu Apyrux |
PACCMOTPEHHBIX COCTOAHHIT ~ MOAABISIONLYIO - POJIb  HIpaeT |
sp-ru6pumusawns. A A, 3emGexos!

P/982, /8 N4
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)”!2 Al144.  Hecnenosanne Gasuchwix nabopon_m_owmGxu |
cymepno3uunu 6asucHbLIX HaGOpPOB -B MepexoaHbLIX MeTaJax |
C MOMOIIbI0O 3aMOPOXKEHHOr0 HOHHOTO OCTOBA M METOAMKH !
3amMopoxeHHbix opOuraneit. An investigation of basis sets !
and basis set superposition error in {ransition metals |
using frozen core and frozen orbital techniques. Pet-: -
tersson L, Wahlgren U. «Chem. Phys.», 1982,1
69, Ne 1—2, 185—192 (anrda.) ) :
ITpu ynpouwennn pacuetoB MOACKYN 3a cuer BBeACHNS |
NpHOMIKEHIs. 3aMOPOXKEHHOTO HOHHOro octoBa (opOnTa- |
JUl OCTOBa He H3MEHSIOTCA B TNPOLCCCE CaMOCOIrJIacoBaHIsi) ]
H COKpaulcHHsi 6asicHOro HaGopa BaJICHTHBIX opGiiraJelt |
0 MHHHMAJIHOTO Bo3HuKaloT owmGki. O mecaenylotes |
Ha TIpHMEpe PACUCTOB - MOJHBIX H_OPGHTAJBHBIX 3Hepriii

/9582, /8 w1t @



monekyn ScD,” NiO u mona_[NiHJ*~. IToayueno, uto mpu-’
6ieHHe 3aMOPOXKEHHOro HONHOrO OCTOBAa BHOCHT HeGOJb-
IUyI0 MOTPeUHOCTh B Cjyyae AOCTATOUMHO IIOJIHOTO naGopa .
BaJICHTHBIX opGHTaJseif, 3a HCKJIOYEHHEM MNOrpClHOCTH B
nosnoit smeprun. Ilpn MumnM. naGope opCuTasnejt mmeer,
MECTO 3HauHTeNbHAs OUIHOKA CYNepro3HILHH, HO OHA MOXKeT
GbITh yMeHblUeHa 3aMOPaXKHBaHHEM TOJbKO IyGOKHX HOM-
ubx_ypommeit. . ... .- H Kvikon




ek

INLOMN -
s

Oy 1EHIS /983

" 98: 204671c MRD-CI calculations for the low-lying electronic!
states of scandium hydride and titanium hydride. Anglada, J;
Bruna, P. J,; Peyerimhoff, S. D.; Buenker, R. J. (Univ. Bonn,
D-5300 Bonn, 1 Fed. Rep. Ger.). THEOCHEM 1983, 10, 299-305

(En;i'). Multiref. double excitation (MRD-CI) calcns. were made of L
ow

the lying electronic energy levels of ScH and TiH. Some spectral
data were tentatively assigned on the basis of these calcns, Caled.
dissocn. energy of TiH is in agreement with the previous data. ./

o g
@. /4 1983, 98, vdM
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6 1123.  Cpasuennue H309/IEKTPOHHBIX MOJIEKYJ THAPH-|
AOB NEPEXOAHBIX METAMIO0B. PesyabTaThi  pacuera Mero-!
aom MP—KB npas ScH+ u TiH+, Comparison between;
isoelectronic transition metal hydrides.  MRD-C| resultsi
for ScH+ and TiH+. Anglada J, Bruna P. J.,
Peyerimhoff S. D, Buenker R. J. «J. Mol
Struct.», 1984, 107, Suppl.: «Theochems, 16: Theor. Chem.|
1983. Proc. XIY Cong. Theor. Chem. Latin Expression,!
-Louvain—la—Neuve, 30 May—2 June, 1983, 163—168'

‘ (anra.) |
2 ; B pamkax Muoropenepnoro Meroxa KoH(HI'Ypan, p3ay-|
7} [L(/ZZ/)? e Mogeiictust (MP—KB) paccunrann SHEPrHH HH3WHX 3.e-!

on. KTPORHLIX cocTosinnit onos ScH+, TiH+ 1 monexkyan ScH.l
VI/( /) Haa ScH+ unsume no SHEPTHH cOCTOSAHHA 22+ 11 2[] mpak-!
THIECKH BHDOXKACHH H ABJAIOTCH CBA3AHHLIMH, KBApTETHHE!

) cocrosnust *(A, II u 2+) pacnonoxeHs Bhme 3 ABJAIOT- |
E é > & Cst HECBSI3aHHBIMH, B_c.nyqae7TiH3“_nn3mnMH. COCTOSTHHSAMH |

o/ ) =
#"/gg% J,g,Né /f’[y"// J”



SIBJSIOTCSl TPHIUICTHBIE coctosiHus 3(@, A, II, 2-), xoto-
pble 3HepreTHYeCKH oueHb OJH3KH. M303anekTponnas Houy
TiH+ monekysa ScH smeer  ocHOBHOe cocTosiHHe X2Z+.
[MonyueHHble pe3yabTaThl COIJIACYIOTCS C KauyecTB. BHIBO-
IOM aBTOPOB O pAa3JHYHOM MOpSAAKE CJEI0BaHHSI HH3KO-
JICXKAIUNX COCTOSTHHMIT n303nekTponnbix cierem AH m BH+
(A 1 B—aToMBl nepexoAHbIX METaJJOB), OCHOBAaHHOM Ha
aHas3e 3amnoJHEHHS 3JEeKTPOHHBIX 06O/MOUEK HeiTPasbHBIX,
atoMoB (A) M oamosapsiaubix HoHoB  (A+) M mpaBHaax
Koppeasuun Burunepa—Burmepa. A. U. [emeHtsen

/!{/q;l \
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13 B1016. CpaBHeHHEe H3031€KTPOHHBIX THAPHAOB e~

pexonHbx Merannos. PesyabTatmt pacueros ScH+ u TiH*!

metooM KB ¢ HECKONBKHMH HCXOAHWMMHM KORQATypa s

Comparison between . isoelectronic transition metal hyd-!

rides. MRD-CI results for ScH+ and TiH+. "Angla-i

dalJ, Bruna P.J, Peyerimhoff S. D, Buen-:

ker R. J. «J. Mol. Struct.», 1984, 107, Suppl.: «Theo-;

chems, 16: Theor. Chem. 1982. Proc. XIYth Congr. ThcoAr(

Chem. Latin Expression, Louvain-la-Neuve, 30 May —

2 J{me, 1983, 163—168 (aura.) : (kB) T

; MeTonoM KOH(HIYpau. B3aHMOAENHCTBHA C He-;

,4/[2%2”7 .Z/‘ﬂ‘)cxonbmmu HCXOAHBIMIL KOHQUTYPAIAMIL B pacuiipenios|
/ Gasice AO paccunTanbl noTeHUNAJbHBlE KpHBHE HH3LINX |
C%_ . 3JICKTPOHHBIX cocrostimii ruapnaos ScH+ u TiH+. Ha oc-|

p) HOBAHHH SKCMEPAM. JAHHWX NpOBEAEH  CPaBHHTEABNHL]

aHa/MH3 3MEKTPOHHBIX KOHGHIYpauuit lOHOB NepexXOmHbX|

Merannos M+ i cpenan psin KauecTB. BHBOJOB 0 _CTPyK-|

. f
X-198Y, 74, ~ /3



TYpe HH3KOMEKAUUIX COCTOAHHIT H303JCKTPOHHHX -CHCTEM|
MH un MH*. Ilna ScH+ uu3Ko/Mexallie COCTOSHIS Y
21 u %A _pacnmoJoxeHbl B Y3KOM SHepreTHd. HHTepBase;
(—0,3 3B), a ux OTHOCHT. TOMOKeHHe CHABHO 3aBHCHT.
.OT WHCJA 3JIEKTPOHOB, AAA K-DHIX YYHTHIBAeTCs KOppess-|
wisi, B TiH+ Bce Hu3lwe KBHHTETHHE COCTOSIHHSI CHM-
Metpu @, A, 11 &t Z- oTTa/NKHBaTe/bHHE, TPHIJICTHBIE
COCTOSIHHA . TOH JKe CHMMETPHIl HMEIOT oueHb Gau3khe!
SHEpriH, a MNOCJeA0BaTEeJIbHOCTb. B TPYNNE 3THX COCTOS-!
Hitil ONMpefe/sieTcsl YHCAOM 3JCKTPOHOB, AJS K-DHX YYHTH-!
BaeTCsl Koppeasuus. B 13031eKTpoHHHX cucetemax ScH i,
TiH* nocnexopaTenbHOCTb HHU3IINX COCTOSIHHIL HMeET pa3-|
JUYHBIC TCHJAEHUHH: IO CHMMETPHH M MO 3JeKTPOHHBIM|
KOH(HrypauiaM OTHOCHTENbHO BBICOKO. JigKal(He COCTOSHHS:
ScH coortnocsTess ¢ Hu3KoJexawnMy cocrosuuami TiH*.

o H. A. Tonons:
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)0: 145291p Comparison between isoelectronic transition
a‘h‘.r‘lu. MRD-CI results for hydroscandium(l+)
11 + I.d. %

- Pepermbot], 5D Busnker. R4 (Ugiv. Bona, D400 Bomn. i
: Fed. Rep. Ger). THEOCHEM' 1984, 16, 163-8 (Eng). For the
oy and TiH? mol.jons, the low-lying electronic enerey levels were
A i by using the multiref.-double-excitation-CI" [MRD-CI)
fenm R A2 (2% Lo e made ik previes
flplux : A
CO i

- N
C.A-/98Y /oo, v /8



R
, ¥/, 16 B4041. AxruBauus cBsich yr.r.epon-—/mmgoé):,/n
ﬁ’ [: - )ymepou—-ymepon HOHAMH NEPeXOAHBIX METAMJIOB B ra3o-
(2]

BOii - pase. JlemoncTpauus 0codoii peakuHoHHoii cnocoGHO-
ctH uoHoB ckaupusa. Activation of carbon—hydrogen and
carbon—carbon bonds by transition-metal ions in the gas
E_hasc. Exhibition of unique reactivity by scandium ions.
olbert M. A, Beauchamp J. L. «J. Amer. Chem.
Soc.», 1984, 106, Ne 26, 8117—8122 (aura.)
C momolblo METOAa MOHHBIX MNYYKOB B COUCTAHHH C
CC-CIIeKTPOMETpHeil H3yuel COCTaB (POAYKTOB B3aHMO-
apiicrens wonoB Sct ¢ Mmouekyiaamu Hp u npocreiimx
andpaTay. yraesofopnios B rasosoii ¢ase. IToxasano, uto
8 jpesyvibTaTe B3AUMOAEHCTBHS C MOJEKYJaMH yIVIeBOJOPO-
A0B 0OpasyioTcsl QJKHJA- M - (IHAMKHICKAHJAHCBbiE HOHBI.
Onpeneniensl  BeauuuHsl sHepruit  cBssH _ Do(Sct—H) =
= (54=4) &xaa/moap (B coniaCHH C pesysibTaTaMH_Teope-
THY. ° KBAHTOBOMEX.  pacueros) #_ Do(Sct—CH.) =
=(65+5) xxan/voab. Ha ocnosauu¥i sKCNEpHMEHTOB ¢
MEUCHHBIMH ACHTepHEM MOJEKyJaMH YIVIeBOJ10pPoaoB G-
CyX/aeTcs BEpOATHBIN MeXaHH3M BHeIpeHHs #ona Sct
no cpsazsm ,C—H u C—C. [IpoBeneno  conocrapienue

(X' / g XJ; _/_Q J N 6 P-UHOHHOM CTOCOGHOCTH MoHAa Sct H WOHOB  NepeXOAHBIX

MeTaamoB l-ro psga (werkix). A. B. Masaneuxmit




M @M 0112, IJeKTpoHHAT M TeOMETPHYECKAs CTPYKTYPH|

ScH+ u ScHo+. Electronic and geometric structures of!
ScH+ and- ScH,*. Alvarado-Swaisgood’
Aileen E., Harrison James F. «J. Phys. Chem.», 1985,
89, Ne 24, 5198—5202 (aHrJ.) i
Hesmnupuueckumu metofamu MK CCIT u KB mceneno-;
BaHO  3JIEXTPOHHOE . CTPOeHHe M TeOMETPHY. CTPYKTYpa,
kaTHoHOB ckauans ScH* u ScHot. HaifimeHo, uTO oCHOB-!
noe cocrosinie ScH* mmeer cumMerpiio - 2A ¢ R.=|
=1,822 A, D.=54,8 xkan/moap; D°=052,7 kKajn/Moab H
0e=1795 cm~!. 3navenne napamerpa D° corsiacyercsi c
3KCMepuM. 3HaueHHsMH 54-£4 u 5542 kkaa/Moib, noay-.
yeHHBIMH paHee. CBsisb SCH* (HOCHT cyllecTBEHHO KOBa-,
VU'/]) nenTHH xapakrep: MO Sc na 68%.sp u na 32% 3d,
Anextponnoe crpoeiHe ScH* B OCHOBHOM M HH3KOMeXa-|
IgX BO36GY#KAECHHEIX COCTOSIHHSX CONOCTABJEHO C TaKOBHIM;
AJS_ Pa3JHYMBIX HH3KOJIEHKALHX COCTOAHHIH ScH. Ilokasa-;

2
P/986, 1 w7




HO, YTO MPH HOHH3aUHH IJHHA CBfA3H yMeHbluaeTcs, TOrAa
"KaK 3HaueHus D. H . Bo3pactaioT. HafijieHo, 4TO OCHOB-,
Hoe .cocTtosivHe 'A; katHoHa ScHy+  HenuuefiHo (8=
=106,7°) ¢ aauuoi cBsi3u 1,745 A. Paccuktanioe 3Haye-
‘ne D.=106,4 xkan/monb (D°=103 kKkaa/MoJb)  AAf,
JNHCCOUHALHH HAa aTOMHble ¢parMeHTHl B Pa3jHYHBIX OCHOB-'
HBIX COCTOSIHHAX. -~ ) . B. B.



SH /985

- 9 B1021. JaekTponnas M reoMcTpHYecKas CTPYKTYpal

ScH* n _ScH,+. Electronic and geometric ctructures of’

ScH+ and ScH,+. Alvarado-Swaisgood Ail-

len E., Harrison James F. «J. Phys. Chem.», 1985, 89,

Ne 24, 5198—5202 (aur.) . i

Paccuntansl  noTeHUHAJbHBIC KPHBLIC COCTOSIHHI ZA,I

21 u 2Z+ wnona ScH+ u notenumanbuas IIB ocHoBHOro'

cocrosinus nona ScHo+. Basuc crpynnupoBaHHLIX raycco-

BbIX -unii BrJiouan naGopu (14s11p6d1f)/[5s4p3dlf} ua

Sc n (4s2p)/[3s2p] wa H. Pacuer npoBemen MeTozoM

A ) KOH(HIypal. B3aHMOACHCTBHS C YYCTOM BCCX OAHO-- u;
OZ(' ﬁ/ ZM/M// ABYKPATHBHIX BO3GYXACHHT B NPOCTPAHCTBE BaJEHTHBIX
= opOHTaJselt MO OTHOWICHHIO K HECKOJBLKHM- HCXOAHBIM KOH-
ML V% /&:) ¢urypauusiMv; MO nosyyensl MHOrOKoOH(pHrypau. Me'mﬂgy’,
CCIL Ocuopurm coctosnnem ScH+ apasietes 2A ¢ R,=E|

J =1,822 A, D,=54,8 kxaa/monb, ©0,=1595 cm—!, 3}191;’

0 run cocrostinit 211 u 23+ npu_coors. R, Bume na 48!

7
N (986, 19, vG



H 5,9 Kkaa/Moab, coorB. OTmeueHa G7H30CTh  nOJTYYeH-'
HOIl 3HEPrHH AHCCOLHALHM K 3KcnepHM. 3Hayenuio. Cono-'
CTABJICHB! 3JICKTPOHHAS. CTPYKTYPa M CNEKTPOCKOMHY. mo-
crostunbie, ScH+ u- ScH; nokasano, uro NpH_ HOHH3aUHH
R. ymenbwaercs, D, u ®, YBeJuuyHBaloTcsl. Ham ocnob-
oro cocrosnust 1A, ScH?*+ ‘noaywena mneammeiinas pas-
lobecHas reoMeTpny.  Kondurypaunst (cumMmerpun  Cpy  C
yraom H—Sc—H 106,7° u paccrosmnes Se—H 1,745 Al

e , » A. A, Cadonoa.

oin N



SHt - A2ss¥r 1985

103: 201051m Electronic and gcometric structures of acandium’
hydride cations (ScH+ and ScHat). Alvarado-Swaisgood,-Aileen,
E.; Harrison, James F. (DeK. Chem., Michigan.State Univ., East;
Lansing, MI 48824-1322 USA). J..Phys..Chem. < 1985, : 89(24),|
65198-202 (Eng). The electronic.and.gcometric structure.were'
studied of ScH+ and ScHaz* by ab initio MCSCF and Cl techni%ues.i
The ground state of ScH* has 2A symmetry with R, = 1.822°A, D, =,
54.8 ﬁcal/mol (D° = 52.7 keal/mol), and we = 1595 cm-1.~ This D° is|

. in good agreement with the exptl.-D¥s of .54 % 42 and 55 21

. Z_(;O kcaf mol. The ScH+ bond is essentially covalent with the character!

éﬂzé of the Sc bonding orbital being 68%:sp and 32% 3d, the electronic!
structure of ScH* in the ground 2A and low-lying excited states is!

a M/e/ﬂ compared with the neutral ScH in its various-low-lying states...In:
/) ) general, upon ionization the bond length decreases while the D, and!
) we increase relative to the neutral parent. The ground 1A state of;

0() %0 ScHa* is nonlinear (8 = 106.7°) with a bond length of. 1:745'A.. D, Is’

e, 2 106.4 kcal/mol (D° = 103 kcal/mol) for dissocn. to-ithe sepd.|
ground-state at. fragments. L SOV SIS

4 & o+
e, A- 1945, 105, N A ® Qpc/%
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106: 57840k Low-lying electronic states of scandium mono=’
hydride, titanium monohydride and vanadium monohydride:
according to MRD-CI calculations. Bruna, P. J.; Anglada, J.!
(Univ. Bonn, D-5300 Bonn, 1 Fed. Rep. Ger.). NATO ASI er., Ser.|”
C 1986, 176(Quantum Chem.: Challenge Transition Met. Coord.!
Chem.), 67-78 (Eng). The electronic structure of the low-lying:

/M» states of ScH, TiH, and VH and their corresponding pos. ions were'
studied USIHg The mulfireference sin‘gle and double excitation CI'

(W (MRD-CI) method. The influence of the correlation of the (3s3p)

MCWM?//] subshell on the relative position for both the mol. and at. states as
well as the importance of f-type functions were analyzed. The

special behavior of some low-multiplicity states is discussed on the'
basis of the present calcns. and for MnH and FeH using exptl.’
inferences. The dissocn. energies are presented and compared with-
exptl. data, s s SR

We @

C.A /584, 106, w8
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. . /986
; } 18 51028... Hu3KoaexauMe 3MeKTPUHHBIE COCTOSIHHS

ScH, TiH n VH cornacio pacueram Metomom KB-—-HHK.]
Low-lying electronic states of ScH, TiH and VH .accor-|
ding to MRD-CI calculations. Bruna P. J,, Anglada J.
<Quantum Chem.: Challenge Transit. Metals. and -Coord.
Chem.: Proc. NATO Adv. Res. Workshop and 40th Int.
Meet. Soc. Chim. Phys, Strasbourg, Sept. 16—20, 1985».'
Dordrecht e. a., 1986, 67—78 (aurn.). MecTo - XpaHeHHS
TMHTB CCCP. !
. MeToJ0M KOH(Hrypau. B3aHMOAEHCTBHSA C YYeTOM ozmo-!
M ABYKPAaTHHX BO30OYX/JEHHH MO OTHOLICHHIO K HCCKOJIbKHM
ucxonnuM xonourypauusam (KB—HHK) paccuntann suep-
-va /7 ’ CHH PAAa HHU3KOJCKAUIHX 3JCKTPOHHBIX COCTOSHHI MoOJe-
kyn ScH, TiH, VH u ux monoxur. Honos. Hccaenopano
BIHAHNC yUCTd KOPpeNsUHH AN nofo6osoukH (3s3p) H
BKJIOYeHHs B 06asuc f-d-UHit HA OTHOCHT. 3HEPTHH 3JeK-
TPOHHHX cocTOstHHil. OCHOBHHIMH COCTOSIHHAMH SBJISIOTCS

@@ 13+, 4D, SA u ‘A ana ScH, TiH, VH u VH* coots. as

ScH+ u TiH+ pesy/bTaTh pacueTa He MO3BOJAIOT OLHO3-
fladiio onpeieJHTh OCHOBHOE _ cOCTOsiHHE. _ComocTaBJjeHb

X 188,/ /8



_X-KH HH3KOCNHHOBHIX (KOHOHrypauus 602d™—'702) u BH-!
COKOCNHHOBLHIX (KoHpurypauusa 60%d"7¢) cocrosauuit. ITo-,
Ka3aHo, YTO HH3KOCMHHOBbLIE COCTOSIHHS HMEIOT MeHblIHE'
paBiioBecHble paccTOsiHHS, YeM BBICOKOCMHHOBHC. . Pac-
CYHTaHBl H COMNOCTaBJIEHHl C 3KCMCPHM. AAHHBIMH 3HEPrHH
JHCCOLHAUHH MOJICKYJl H HOHOB; BCE OHH JICXKAT B HHTEp-!
Base 2,0—2,4 3B, B cBs3u ¢ yeM [IT HOHH3AUHH MOJEKYT
MeH Mano otanuaiorcst oT IIT HOHH3aUHH COOTB. TSXKe-i
JIX aTOMOB. . A. A Cadouos:

ABIX -
e m
~
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2 J1276. TeopeTHueckue AHMOJbHbLIE MOMEHTB JJis run-|
PHAOB NEPEeXOaHBIX METaJJOE nepBoro GOJAbLIOro MepHOAQ.:
Theoretical dipole moments for the first-row transition
metal hydrides. Chong Delano P,  Langhoff Ste-!
phen R., Bauschlicher Jr. Charles W., Walch Stephen P.
«J. Chem. Phys.», 1986, 85, Ne 5, 2850—2860 (aura.).'
Mecro xpanenuss I'TIHTB CCCP ;

Jlisi THADHAOB NEDEXONNMX 5]EMENTOB MEPROro_Goitb: !
1oro mepioaa NpoBeJeHH OOLUHPHEIE HEIMIHPHY. pacyeThl’
PAflﬂQBcaniLIﬁmmme CTPYKTYDH!, 3HEPIHH gnccqun_ay&{_f
H QHNOJbHOrO MOMeHTa. JlAs pacueToB HCMOJb30BaH pac-
UTHPEHHBL IBYXSKCTIOHCHTHBI 6a3HC C BKJIOYCHHEM IO
Asipu3all. ¢-Uuit. PacyeTH BHINOHEHH B paMKax ¢dyHKUHO-
pana cessanubix nap u Meroaa CCI1 B nosnom . mpoct-:
paHCTBE aKTHBHWX OPOHTajeil C NOCACAYIOLHM YUETOM.
Kongurypaumonnoro B3aumoaeiicsust. OT60p KOHdHrypa-!
UHil TpobeJeH MO OTHOWIEHHIO K HECKOJbKHM HCXOZLHBIM |
kondurypaunsM. Ilokasano, uTO JOCTHTHYTHI YpOBE:Hb,

Ferts

|
|




pacueToB NO3COJSET MOJYYHTH AOCTATOYHO TOUHHIE pe3yJib-’
TaTLl MPH Pa3yMHBIX 3aTpaTaX MAlIHHHOTO BPEMCHH. Otme-
YeHO, UTO IMOJBHGLI MOMEHT CHJIBHO 3aBHCHT OT 3ace-
JEHHOCTH ATOMHBIX OpOHTajeil NEepeXOAHOro 'Meranna, H
N03TOMY BeANUHHA AMMOJBLHOrO MOMEHTAa YKa3blBaeT Ha.
X2paKTep XHMHY. CBA3H. _ . . E. A XK.

NI



19B1179. OHepruu CBS3H AJS THAPHLOB NEPEXOAHBIX
meraaqos. TMepewit u Bropoit psa. Transition-metal hydri-
de bond energies: first and second row. Elkind J. I.,|
Armentrout P. B. «Inorg. chem.», 1986, 25, Ne 8, 1078—|
1080 (amra.) s'
LlpeacTaBaeHbl BEJHYHHB SHEPrHit CBS3H ABYXaTOMHBIX

KaTHOHOB THAPHIOB MEpeXOMHBIX -MeTavTos_ MH ¥, Haiijien-’

HEIX—To-H3MepeiiaM _ OpOroBOif NOCTyNaT. SHEPrHH AJst

peakuun M++H,—>MH++H. PesyabTaTH npuBefeHH!

‘ ans meraaaos nepsoro (Sg, Ti, V, Cr, Mn, Fe, Co, Ni,!
0 Cu) u sroporo (Y, Zr, Nb, Mo, Ru, Rh, Pd, Ag) puxa.|
TToKa3aHO,” uTO SHEprust CBA3H M THADHAOR I-ro pana,

JIHHEIHO KOPPeJHPYeT C 3Heprueil NMPOMOTHPOBAHHS HOHA'

MeTaJsia B HH3llee 3JIeKTPOHHOe cocTosiHHe 4s3at. Jas:

9/MeMeHTOB 2-r0  psila  3aKOHOMEPHOCTH, - TO-BHAHMOMY, :

ﬁ{ caoxkuee. JIas BceX THAPHAOB SHEPrHs CBsI3H He NPEBHI- |

maer 60 xkaa/moab. - . ______ _A. B. Hemyxuu!

X. /986, 19, ¥ /9

'
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108: 210456¢ Electronic and geometric structures of the scandium'
cations: scandium monohydride(l+), methylscandium 1+),,
methylenescandium(1+), and methylidynescandium(1 +).- lvas!,
rado-Swaisgood, -‘Aileen E.; .. Harrison, James ‘F. . (Dep.- Chem;'
Michigan State Univ., East Lansing, MI 48824-1322-USA), J.. Phys.:
Chem. 1988,: 92(10), 2767-62 ' (Eng).- The electronlc-and geometric'.
structures of ScH+, ScCHs*, ScCHa*,:and ScCH* were studied by ab”
initio MCSCF and "TI-techn —Sct+ forms-a.single bond to CHy
and double bonds to.both CH2 and CH.:."A detailed: anal. of the:

m g QM”/ electron distribution in-the -metal-ligand .bond is presented. The
/‘ results- are compared with expt. and with previous -theor.:results on:

the corresponding Cr+ compds. &

& @ L’r\/
0.A: 1988, 108 way



+ ' 10 1172. DJeKTPOHHAs M TeoMeTpHuer.as c/rgygrgpu!
[ . katHoHoB ckauaua ScH+, ScCHs;+, ScCHo+ m  ScCH*Y.!
\g Electronic and geommelric Structures ol the scandium ca-
X tions ScH+, ScCHy*, ScCHy+, and ScCH*. Alvarado-|
Swaisgood Aileen E., Harrison James F. «J.i”

Phys. Chem.», 1988, 92, Ne 10, 2757—2762 (aura.)
[IpoBesenn nHeammuphy. pacuetsl Metoiamu MK CCII |
KB. IlpeacraBieH AeTaJbHHil, aHaqW3  pacnpejescHHH
" 9JIeKTPOHOB CBS3H MeTasl—Jurani. ITokasano,uto Sct o0-
‘pasyer oaunapuywo cBsisb ¢ CHj; n apoiinme casu ¢ CHp
Q'u CH. Jauun cBsseit 2,245 (Sc—CH;*(2A”)), 1,998
= (Sc—CHy*('4,)) u 1,940°A (Sc—CH+(*II)). Paccunran-
A nas sueprusi cssu Sc—CHy+ menbue, yem Sc—H+. 3to,
é[’.// - BO3MOXHO, CBA3aHO C HEAJeKBATHHM MPCACTABJCHHEM NO-
v nspusyemoct CHjz Pacuernas sueprus ABOIHOf CBA3H B,
ScCH+ (96 Kkan/MOJab), YTO 3HAYHTENbHO  NpPEBHILIACT
SHepruio0 (opManbho  anagornunoit  ceasu B ScCHz

&9 (68 kkaa/mosb). O6CyXKAaOTC BO3MOXHEIE NPHUHHH 3TO-,
R

ro pasamuns. B pany ScH+, ScCHit, ScCHot u Sc_gﬁj;‘
pacueTHble SHEprHH CBASCH MeHblIe SKCNCPHMEHTAJIBHHX.

/\[/575 /X [puBopuTcs cpaBHeHHe ¢ MpeJbIAYLUHMH pacHueTaMu Al
1700, 14, ¥ /O cooraerersyonnx_coennmeni  Cr.
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20 B1040.  3neKTPoHHAs M rEOMETPHYECKAs CTPYKTYpa
Ckanpmui-copepxamux Katuowos ScH+, ScCHit, ScCH,+
n ScCH+. Electronic and geometric structures .of the‘
scandium cations ScH+, ScCH,+, ScCH,+ and ScCH+.:
Alvarado-Swaisgood A. E., Harrison J. F. «J.J
Phys. Chem.», 1988, 92, Ne 10, 2757—2762 (aura.) |

Muorokounpurypau. meronom CCIT # MeTomoMm xompmy-ﬁ
pau. B3aHMOJEACTBHSL C HECKOJbKHMH HCXOAHBIMH KOHGH-
TypauHAMH H3Y4YeHO 3JIEKTPOHHOE CTpOeHlie H paBHOBeC-!
Hasl reoMEeTpHsI KaTHOHOB ScH*, ScCHjt, ScCHy+
ScCH+. Tlonpo6ro 0GCyXMeHE pacnpelelieHHe SJACKTPOH-
HOW MIOTHOCTH B 006J., OTBeualolieli CBS3H METaJJ1 — JH-|
rang. Haiizeno, uto' Sct oGpasyer oAunapuyio cBs3b ¢
rpynnoii CH; n naBoiiuele cBsisau ¢ rpynnamy CH, u CH.
OtMeueHO BO3pACTaHHC HOHHOTO .XapakTepa G-CBSA3H Me-|
Tann — anrany B pany CHs—CHy—CH. Iloayuennme pe-
3Yy/IbTaTHl COMOCTABJEHH C 3KCNEPHM. AAHHHMH H De3yJb-
TaTaMH PacyeToB /S AHAJOFHYHHX COCIHHEHHI XpOMa.'
B. B. IaBnoB-Bepeskun'

Y,
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110: 124004p Theoretical study of the scandium and yttrium|
halides [Erratum to document cited in CA109(10):822214d).!
Langhoff, Stephen R.; Bauschlicher, Charles W., Jr.; Partridge,
Harry (Ames Res. Cent., NASA, Moffett Ficld, CA 91035 USA). J.

M ,  Chem. Phys. 1988, 89(12), 7649 (Eng). An error in the calens. has:
/W ,ta, ,L- been cor. A cor. version of Table XI has been provided. The error

was not reflected in the abstr. or the index entries.

N
C)'A'/\?yg) _/_/__.O/Nﬂ/
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109: 43694r Molecular bonding with scandium: diatomics'
scandium hydride, scandium oxide, scandium carbide, and.
scandium nitride (ScH, ScO, ScC, and ScN). Jeung, G. H.;\
Koutecky, J. (Inst. PRys. Chem., Frei Univ. Berlin, 1000 Berlin, 33!
Fed. Rep. Ger.). J. Chem. Phys. 1988, 88(6), 3747-60 (Eng).
The spectroscopic and chem. properties of some typical diatomics of :

. Sc are caled. by using a nonempirical HF (Hartree-Fock) pseudopotential !
and multireference single-and-double CI. The potential energy '
) curves of ScO, where the ground state (22+) clearly sepd. from other |

low-lying states (24, 2I1, and ¢I1), are in good agreement with exptl.;

Y, y Jl data, and the strong bonding is parallel with a significant ionic;
/W'M/mfﬂ Aature. All six lowest states (13+, 33+, 1]1, 311,14, and 3A) of ScH:
, dissocg. into the ground state atoms have a common bonding orbital

M' . ﬂ/ M and they can only be distinguished from each other by the orbital(s)
) ; used by the two nonbonding Sc electrons and their relative spin
dispositions. The ScC mol. has about the same stability as ScH with

respect to dissocn. of the ground state, but the former shows a more!

YR W,
C.A/988, 109, ~6



complicated bonding nature in its lowest states (22+, 211, 24, 43+, 41,
and 4A). Highly degenerate bound states 84, SII, and 3%- of ScN!
appear to be the least bonding among the heteronuclear diatomics
studied here. The estd. binding energies obtained from these calcns. |
are about 2.0 eV for ScH and ScC, and 1.0 eV for ScN. The different |
characteristics of the lowest Sc at. states which are due to different
f3d and 4s occupations are analyzed. . ;




20 B1023.  MonekyasipHas CBSA3b C YHaCTHEM CKAHLHSA:|
Byxatomuble moaekyabl ScH, ScO, ScC u ScN. Molecu-
lar bonding with scandium: Diatomics ScH, ScO, ScC,
and ScN. Jeung G. H, Koutecky J. «J. Chem. Phys.»,|
1988, 88, Ne 6, 3747—3760 (aura.) |
Meronom CCIT B npHOGJHKEHHH HEIMIHPHY. MCEBAONO-|
TCHUHA/NA, 3 TaKkKe MCTOAOM KOHQHrypau. naaxmoueﬁcr-%
BHSI C YYeTOM HCCKOJBKHX  HCXOAHBIX KOHQHrypaumui H,
OIHO- H ABYX3JEKTPOHHBIX BO30yxnaenuit (142) paccun-;
TaHBl 3/EKTPOHHOE CTPOEHHE, MOTEHUHAJbHBle KpPHBLIC H
CHEKTPOCKONHY. MOCTOAHHBIE MOJEKyanl ScH, ScO, ScC u
ScN B HH3KOJIEXKAUHX 3JEKTPOHHBLIX COCTOSHNNX. OCHOB-

foe cocrosmune ScC, 25+, 3aMeTHO OTAC/ACHO OT ApYrux
ﬂ ‘ HH3KOJIeKaWnX coctosunit (%A, 21 u 4II). Bee weetb Hux-,

&[Z Vil £96/S /988

HHX coctosuuit ScH ('Z+, 3%+, I, 301, 'A u 3A), auc-
COLHHPYIOUIHX HAa aTOMpl B OCHOBHBIX COCTOSIHHSIX, HMEIOT
o6uyio cBsizbiBalomyio MO H MOTLYT pas/HuyaTbCsl TOJBKO
KoH(purypauueit 2 HeCB3LIBAIOWIHX 3JEKTPOHOB H OTHOCH-!
TeMbHOM OpHeHTauHed uX cnuHOB. ScC aBasercs cronp xe'

] cTabubHOR MouekyJoi, uto H ScH. OueHkn suepruit muc-
mcoullautiu' coctaBuan ~2,0 3B aas ScC u ScH u

X /ggg /9 NOQD ~1,0 3B ang ScN. - _H. A. Tonoms
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710 0136. Css3zb B MOJIEKYJax CKaHAHA: ABYXaTOMHble
moaekyast ScH, ScO, ScC u ScN. Molecular bondingl
with scandium: diatomics ScH, ScO, ScC, and  ScN.
Jeung G. H, Koutecky J. «J, Chem, Phys.», 1988, 88,
Ne 6, 3747—3760 (aura.)

B npu6aiesHn NCEBAONOTEHUHANA METOAOM KOH(HIY-
pau. B3aHMOACHCTBHS C Y4YeTOM BCeX OMHOKPATHHIX = N
ABYKPaTHBIX BO30YXKJACHHIT 110 OTHOWEHHIO K HCXOZHOMY '
Habopy KoHdHrypaunii paccUHTaHbl MOTEHU. KPHBHE, CNCK- '
TPOCKOMIY. MOCTOSIHHbIC, @ TaKXKe NOCTPOGHHl KapThl pac-
npejeeHHst 3JMCKTPOHHOIN INJAOTHOCTH JAJS HH3WHX 3JICK- |
TPOHHBIX COCTOSIHHII MOJIEKY. ScH, ScO, _ScC u @;;
Haiizeno, 4TO 3Heprust AHCCOLHALHH OCHOBHBIX 2JEGKTDOH-,
HbX cocrtosiunit Moaekyn ScH u ScC cocrasasier 0Koio:
2 3B, a ana ScN nmeer 3nauenie. okoso 1 3B. Otmeua-|
‘eTcsl TaKMKe, UTO OMICAHHE OCHOBHBIX CBOMCTB HH3KOJe-'
Kauux cocrosiuuit Mosekya ScH u ScO Bo3moxuo  Bi
OJHO3JCKTPOHHOM TNPHOMIKEHHH, B TO BpeMsa Kaxk  AJasi
NPABILILHOTO OMHCAHHS 3JICKTPOHHOIl CTPYKTYPH H CBOIICTB!
ScN 1 ScC Heo6xoaHMO NepexoAHTb K MHOTOKOH(pHrypai.!
modean. [las BceX PacCMOTPCHHBIX COCTOSIHH{T MOJeEKy.!
XapakTepeH HOHHBII THM CBA3M, _ A. WM. HemeHntbes!



110: 221772v ‘I'he clectronic spectrum of scandium hydride!

. (ScH). An RIRD-CI study. Anglada, Josep;  Bruna, Pablo J.;.
L Peyerimheff, Sizrid D, (Univ. Boan, D-5300 Bonn, 1 Fed. Rep.|
Ger).  Mol. Phys. 1989, 66(3), 541-63 (Eng).  The vertical |

clectronic spectrum of ScH was studied up to transition cenergies of;

4.00 ¢V by using highly correlated hBIRD-CI.vave functions. The

potentiel curves for the triplet and sinelet states related to the 1st Zi

dissoen. channele are investigoted. The sepn. XIS+-13A is 0.33 By

0.01 ¢V. Relative to 134, the triplet states of the 2nd dissocn,f

channel are clustered in the 1.70 eV energy region. Several clectronic

7% . W states occupyiny the 4x (4p) MO are located from 2.0 to 3.0 eV above '
13A. The Ist members of the Rydberg 5s scrics, i.c. 31A(1670253) and

3%+ (6a70253) are necar 4.0 e¢V. The caled. 5s term values compare

{ _— = well with the exptl. data of Sc atom. An expil. absorption band at;
_/5 18,060 cm-! can be related to the transitions X1x+-213+ and

X12Z+-2111. "P'wo cmission regions (12,000 and 18,000 cm-!) were

f assigned to several possible combinations between higher-lying upper |
Wﬂ ; ﬂ%ﬂm states and all triplet and singlet states from the 1st dissocn. channcl.
The calcd. transition moments are essential to sclect the most .

Vﬁ/ . : plausible transitions. The dipole moments of 2ll 1st and 2nd channel
states were computed. The corresponding values show a strong '

//O dependence with respect to the relative occupation of 6o (3do) and

0 A ./gg ‘g/ ) 8s. States without occupation of both MOs have large u (c.g. 4.08 D,
4 - 13¢) while their simultaneous (single) occupation® leads to low n (eg.:
N 0.80 D, 132+). States occupying only one of both MOs have dipole
momerts in the renee from §.8 t2 2.8 D. T
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/23 B4033. Tenpenuus PpeakUHOHHOH CMOCOGHOCTH TpH
CMelleHHH 1O NEPHONAMYECKON cHcTeme: peakumii Sc+, Y+,
Lat+ u Lut+ ¢ Hy, D, u HD. Periodic trends in chemical
reactivity: reactions of Sct+, Y+, La+, and Lut with Hy,
D,, and HD / Elkind J. L., Sunderlin L. S., Armentro-
ut P. B. // J. Phys. Chem.— 1989.— 93, Ne 8.— C. 3151—
3168.— Awura. )

MeTOIOM HOHHHX NYYKOB C MAacC-CIeKTPOMETPHY. aHa-
JIH30M HCCJENOBAHbLl MEXaHH3MH . p-UHii HOHOB Sc+. Y+.!
Lat+ u Lu+ ¢ Hy;, D, u HD npu l:maxux sHeprusx. Haii-
JA€HO, YTO MepBHE TPH HOHA DPEarHpyioT B OCHOBHOM I10-|
<cpeacTBoM BHeapeHHst no cBasH H—H, a p-uus Lu+ mo-'
‘CHT  HMIYJIbCHHA XapakTep B MOpore H ABJSETCA MNpPAMOIl.’
PesyabTaTl KauecTBeHHO OGBACHAIOTCA NepeceyeHHeM AMa-

-7 6atny. TIB  noTeHUHA/NbHOM  3HEPrHH. 3

CHH _ CBSI3H
¢parmentos D° Sct—H)=2,44+0,09 3B, D° (Y*—
H . .

H) =266%0,06 3B, (Lat—H) =2,484-0,09 sB ouene-
#bt B D° (Lut—H)=2,IT*0,16 3B  (48,6=3,7 kkan/
IMONN). TTame _ ITo pesiome
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" 121:238816n The discontinuities of state-average MCSCF.

potential surfaces. Zaitsevskii, Andrei; Malrieu, Jean—-Paul

(IRSAMC, Laboratoire de Physique Quantique, Universite Paul'

Sabatier, 118 route de Narbonne, 31062 Toulouse, Fr.). Chem. Phys.

Lett. 1994, 228(4-5), 45862 (Eng). The use of state-av. MCS Fi

energy functionals in mol. calcns. can give rise to specific bistabilities |

/ of solns. and therefore to discontinuities of computed potential !
y @ /ﬁ([/m/y surfaces. A model anal. of this phenomenon is presented and a'

numerical example concerning ab initio CASSCF calcns. on the two '
5 + lowest 1Z+ states of the ScH mol. is considered. =~ !
af i2iC0

7ouon
C.A-199Y, Lsy,ma‘
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125:259897n Fourier transform emission spectroscopy of the Bi
HI-X!Z+, C 1£+ - XX+, and G ':~-X!X* systems of ScH and ScD.!
Ram, R. S Bernath, P. F. (Dep. Chemistry, Univ. Arizona, Tucson, AZ)
85721 USA) J. Chem Phys. 1996, 105(7), 2668—-2674 (Eng). The emis-|
sion spectra of ScH and ScD were obsd. in the 380 nm-2.5 um spectra|
region using a Fourier transform spectrometer. The mols. were excited
in a Sc hollow cathode lamp operated with Ne gas and a trace of H or’
D. Three transitions with a common lower state, assigned as the ground
X 13+ state, were obsd. in the near IR and visible regions. The ScH
bands with 0-0 band origins at 5404, 13,574, and 20,547 cm~! were
assigned as the B [1-X1Z+, C !X+ ~ X1E+ and G ! — X!Z* transitions,
resp. A rotational anal. of the 0-0, 1-1, 1-0, and 2—1 bands of the B’
1[1-X!3Z* system, the 0—0 and 1—-1 bands of the C 1Z* — X!Z* system
and the 0—0 band of the G !:—X!Z* system was obtained. The principal
mol. consts. for the X 1=+ state of ScH are AG(1/2) = 1546.9730(14):
cm~!, B, = 5.425,432(48) cm-!, a, = 0.124,802(84) cm~! and r, ="'
1.775 ,427(8) A. The corresponding band systems of ScD also were
analyzed A rotational anal. of the 0-0, 1-1, and 1-0 bands of the B.

C.H. /9% ks N Lo




1[1-X!Z* system, the 0—0, 1-1, 0—1, and 1-2 bands of the C 1=+ =’
X113+ system and the 0—0 band of the G }:0—-X!Z* system was obtained.;
The equil. mol. consts. detd. for the ground state of ScD are O, =
1141.2650(31) cm~1!, O,x5 = 12.3799(15) cm -1, B, = 2.787,432(41) cm~!,
a, = 0.045,321(73) cm~?, and r, = 1.771,219(13) A. The ScH assign-!
ments are supported by recent theor. predictions made by Anglada et al
[Mol Phys. 66, 541(1989)) as well as the exptl. results available for ScF
and the isovalent YH and LaH mols. Although some unassigned bands
were attributed to ScH and ScD by previous workers, there were no.
previous analyses of ScH or ScD spectra. . . . . e
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127: 142022y Fourier transform emission spectroscopy of ScH
and ScD: the new singlet electronic states AlA, DI, E*A, and
FII-. Ram, R. S.; Bernath, P. F. (Dep. Chem., Univ. Arizona, Tucson,
AZ 85721 USA). J. Mol. Spectrosc. 1997, 183(2), 263—-272 (Eng), Aca-
demic. The emission spectra of ScH and ScD have been investigated in
the near IR and visible using a Fourier transform spectrometer. The
mols. were excited in a scandium hollow cathode lamp operated with
neon gas and a trace of hydrogen or deuterium. Apart from the X1z,
B[I, C1Z*, and G states reported previously (R. S. Ram and P. F.'
Bernath, J. Chem. Phys. 105, 2668—2674 (1996)), four addnl. new sin-
glet electronic states AlA, D1, E'A, and F1Z- have been identified
below 21,000 cm~—1. The rotational anal. of several vibrational bands of
the D[1-X1Z+, DI[1-A!A, E!A-B1[1, E!A—A!A, and F1Z-B![1 transi-
tions has been carried out and spectroscopic consts. have been detd. The
E!A state of ScH was not located because of the very weak intensity of
the E!A-B?1 and E}A—-A!A transitions. B

C.A. 1997, J1F p 1o
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130: 227907¢ Electronic structures of the dipositive transition |

metal hydrides ScH2+, TiH?+, VH?+, CrH2*, and MnH?-. Hamson,‘

. James F.; Christopher, Peter S. (Depar'imen[’of Cfiemistry’and Center |
W for Fundamental Materials Research, Michigan State University, East |

MLMW" Lansing, MI 48824-1322 USA). Mol. Phys. 1999, 96(1), 31-42 (Eng), |
Taylor & Francis Ltd.. The electronic structures of the dipos. transition

M / metal hydrides ScH2+, TiH?*, VH?¢+, CrH2+, and MnH?* were studied,
- using MCSCF and internally contracted MRCI techniques. All electronic .

- W/ states that correlate with the lowest term of the dipos. transition metal |
and H(2S) have been studied as a function of internuclear sepn., and we '
/.. find that ScH2+, TiH2*, VH2+, as well as several states of CrH2*, are !

thermodynamically stable. The potential energy curves of MnH2* cross '
%ﬂm the relevant repulsive M* + H* curves at sufficiently large sepns. to |
@, ensure that the character of the mol. at equil. is well represented by |

C. P, 1999, 130, V7~



Mn2+ — H. The ordering of the clectronic states, their bond lengths and |
dissocn. energies are discussed. Most interesting is the nature of the’
bonding and its variation as one goes from ScH2?* to MnH2+. All of these !
mols. have a large electrostatic component to the bonding that ariscs{
from the cation polarizing the H atom. Addnl., they have a conventional !
sigma bond between the 3d,, orbital and the H 1s orbital, which decreases
in importance as one goes from ScH2* to MnH?* and is essentially gone °
at CrH2*. This reflects the contraction of the 3d, orbitals, the increasing

ionization energy as well as the increasingly larger exchange energy in !
the high—spin 3d shell, as one goes from ScH2* to MnH2*. Rather than '
disrupt the high—spin coupling to bond to a 3d, orbital, the H atom !
essentially couples its spin antiferromagnetically to the intact spin state
_ of the transition metal dication. I ——
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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,
Sec, Ti, Vv, Cr, Mn, Co, Ni, Cu, and 2n), 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 key contributions to:
bonding, such as covalent-i resonance energy (RECS) and
relaxation energy of the inactive electrons

C. A X690, 132



(.DELTA.Erelax (inactive)) . The RECS term is seen to,
increase from ScH+ t 2nH+, becoming significant in thel
late TMH+ mols. The .DELTA.Erelax(inac term, which;
accounts for the nonbonding 3dn electrons and the 3s23p6|
core electrons, is always significant. Furthermore, fori
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. ;
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