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.7 24910or Kare-carth hydrides. Mucller ~William M. (Uriw.;
“of Denver, Denver, Colo.). Metal Hydrides 1968, 384-440

(Eng).. Edited by Mueller, William M. Acad. Press:- New i

. York, N.Y. The metals of the lanthanide serics havea relativcly‘.'
. high H retention, high m.ps., and high thermal neutron absorp- -—-

@6 " tion cross sections. The structure, lattice parameters, ds., clec. \

‘and mech. properties, hydriding propertics, dissociative and —
— thermodynamic properties of.each rare carth element are pre- ’l
i sented.. Earlier work on cach rare earth-H system is reviewed. !

Margarcte Lindsley !
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71364,  Ouaekrpomibie CHEKTPH MOJEKYd LaH u LaD.—-
Bacis Roger, Bernard Alain, Zgaifisky An-
dré. Spectre électronique des molécules LaH et LaD.™"
~ <«C. r. Acad. sci», 1975, 280, Ne 4, B77—B79 (ppani.)
Jlast Bo3Gyx/ieHHs CICKTPOB: H3/Y4CHHsT MOJEKYJI LaH u™
LaD mucronbsosan moawit La-kaTol B aTmocgepe Ar nan
Ne ¢ npumecsismt H u D. B obnactu 5300—6500 A obua- "
pyelsl TpH HOBHIE CHCTCMEL TOJOC LaH, auanornunsie:
ABYM W3 HHX HaGMORamiCh TAKKe ANS MOJEKYJbl LaD.' ™
[Ipupesena Tabanua YacTOT KaHTOB HanGojsee  CHJIbHBIX .
nonoc mocienosatensioct Av=0. Ha ocuosanun auamsa ™
BpAWATCABHON CTPYKTYPH, COOTHOUICHHS HHTEHCHBHOCTEI
BeTBeil, H3OTOMHU. CABHra M A-yABOEHHS TOJIOCH OTHECEHH
x nepexonam 'Z—I, 'A—A—II n 3O—2A. -B. A

- i il errnes Fp3 Xy
| —— A -
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131407d Elecironic spectrum of the lanthanum hydride |
and lanthanum deuteride molccules. Bacis, Roger; Bernard, 555 de
Alain; Zgainsky, Andre (Lab. Spectrom. Ionique Mol., . Univ.
Claude Bernard, Lyons, Villeurbanne). C. R. Hebd. Seances == ===~
Acad. Sci., Ser. B 1975, 280(4), 77-8 (Fr). The electronic ;
spectrum (5300-6500 A) of LaH exhibited 3 band systems due to :--- -
1S — 1], 34 — 3A, and 1A —= I transitions (in order of |
- increasing wave length). The latter 2 band systems also .
appeared in the LaD spectrum. The rotational structure, the . .
- relative intensities of the P, @, and R branches, and the A _ .
sp]it;jng are discussed.




Z/LA/ X4 - 794 3% A

She TG Anesiyeds of the & s 28 TN == 1 ond X0 - 'L

Lot of Leethenum hvdeide and Inuthanum deuterided
f{/ TR KL tacie, L (0 Jovon, SE-Genis Laval, i'r). Can,
<

NN A SUUED, 1000 17 (Fne). Three nese electronic!
hand s fened to Lall, were-obad, both in emission (hy
tenne of a componite wall hollow sathode) and absorption (in a!
e s The stmilar systems of Lal) owere obad, in'
cemi-sion, They appear between H500 and 6500 A, Rotational!
oo e Dond s ode it pozsible to identify the corresponding
e 201N - L and VS s L The singlet

[ronaiiions on
A, 12 Peoesitions bave a common lower V1 state. A rotalional anal, of'
’ 1 \ 1 A} 1 1 TOn A 2
the- (0, 01 and (1, 1) hands of the $Peg = A sub systems and of

atielue

the 10, €) band of singletsastems (with the exceptionof the 13
cnted in this paper.

e aybem of Lal)) as pres
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sis of thie *D~3A, 'A~TI, and 'S—'II systems of lantha-
num hydride, LaH and LaD. «Can. J. Phys.», 1976, 54,
N 14, 1509—1517 (aura.; pes. dpanu.)

B o6nacti 5300—6500 A o6uapyenbt TPH HOBBIX
3/ICKTPOHHBI} L LaH B cnektpax menycka-
HHSL M TIOTJIOLICHHSI, Amuanornunnie nosocu LaD - na6aona-

1 1356.  Aunaausz cuerem 30-3A, A1 u IS—NT
p/é 2 Monekyn LaH W LaD. Bernard A, Bacis R. Analy-
|

JIHCb B HCIYCKaHHH, Ha OCHOBAaHHH BpAallATEJbHOrO aHa-

A JIH32 HOBBIC TNCPCXOALI HHTCPNPETHPOBAHM Kak 3D—»3A,
'A—'TT u 'E—'II. Jletaqbublit BpawaTeabHHii aHaqH3 Bbl-

nosuen aas nosmoc (0,0) u (1,1) momcucteMbt 3D 5—2As 0
H nomoc (0,0) CHHrICTHLIX NEPEXONOB (3a HCKJIOUEHHEM
mepexona ‘2T mosexyaut LaD). Bu6a. 6.



L) a l ? ~ "9B9. PacueTw omHOUEHTPOBbIM MeTofoM Jlmpaka-do-

:+  Ka. Yacrs 8. Cocrosnusi '3 ScH, YH, LaH, AcH, TmH,:
. LuH » LrH. Pyykko P. Dirac-Fock one-centre. :ajcu-
lations. Part 8. "The !3 states of ScH, YH, LaH, AcH, |
TmH, LuH *and LrH. «Phys. scr.», 1979, 20, Ne 5—6,

s 5 ~ 647—651 (anra.) -
//"/Z(/"Cdéé( B ;()Da:\n\'ax OXHOUEHTPOBOro mnpulamxenus Meroaa [u-.

c e ee [ <a-®oxka mpopeieHbl PeiATHB, pacueTl  SJSKTPOHHOTO: |
el ; o « - oenus Moaekya ScH, YH, LaH, AcH, TmH, LuH =,

“».rl B cocrosmmm 'S, Jias Bcex MOJeEKyJ BBIYHCJAEHB PaB-
nosecusle annHm cBs3eii (OC) 1 CHJIOBHE NOCTOSIHHHIC. !
< AC p YH, LaH u LuH na 5% npeBbluaior sKCnepHM. 3ua- |
ﬂ uennst. Cokpauenne JIC B psiay aanranonpos or LaH - xo:
LuH cocraBuso 0,21 A 1 xopouwo corjacyercs ¢ 3Kcne- |
puM. 3Hauennem 0,19A. Amuanornunoe cokpawenue HC B
.psaay akturonmoB ot AcH po LrH  cocrasmmo 0,33 A.-
Ycranopseno, uto yuer peastis. 3(OCEKTOB B ICCAENO-
BAHHHX MOJICKYJaxX NPHBOAUT JHIb K. HCOONBIIHM H3Me-

P ERNT ,'



. hHiaM NIC u Cunobnix nocrosnti: kn, Mecnenonano ~ siii- |
. IHe penstup. sdekTop g H3MeHEeHHe 3JIGKTPOHHHIX :
oGonouex B TaKensx aToMax B MoJekynax, IToxasamo,:
9TO DPeIATHB. CXKATHC BaNeHTHLX S- 1y p-oGonouex B pe-'
JATHB. cayyae KOMIICHCHDYETCS pacIIHpeHIeM . BafeHTHO
d-o6onoukii, uro y oGycnaBuBaer anwb HeGoable H3Me-
emns JIC B mcenenoanmnix MOJICKYaX JNaHTANOHAOB It!
AKTHHOMNOB. 3Hayenys 3¢ pexTHBHOrO pamnyca MaKCHMyMa |
pannanbhoro pacnpenenenis SJIEKTPOHHOJi MJOTHOCTH B!
Lr na 0,03 A 00JIblIe COOTB-Iero 3Hauenns B Lu, a paau-,
- ¥c Ac Ha 0,15 A 6oJbure 3(b¢em‘xmuoro-pa1myca La. ‘
T T e LML _A Tonon
-1"": '
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I 94: 22281k Elcetronic structure of (rarc-earth) lanthanum

y ﬂ //9 hydrides: Lallz and LaXs. Gupta, Michele; Burger, J. P, (Le
., Cent. Mccanique Ondulatoire Appl.,, Cent. Natl. Rech. Sci.,

/ 75019 Paris, 1'r.). Phys. Rev. B: Condens. Matter 1936, 22(12),

16074-84 (Ing). The clectronic structure of the cubic stoichiomctric

Lydrides LaH2 and LaHa was studied using the APW micthod.

The 2 low-lying H=inctal” bands of LaHsz, obsd. also for the

fluorite struclure transition-metal dihydrides, do not overlap the

netal d bands; the Fermi energy Er falls at the bottom of the

rare-carth 5d states and the d. of states at Lr is lower than that

gv/f f//%y/.:"/ﬂ-of the pure metal. These results are analyzed in light of the

resistivity, heat capacity, magnetic susceptibility, and NMR
data; they can be schematically described in terms of a
depopulation of the metal- d bands upon formation of the
dihydride. The Fermi-surface geometry of Larl: was also ‘
studied and an evaluation of the electronic contribution to the
clectron-phonon coupling const. is performed by means of a
simple modecl; the magnitude of this term is small and Lak:
should not be a superconductor, in agreement with cxisting data.

T 577 G .



In the trihydride, a 3rd band appears at the low-energy side; the -
Ist 3 bands being sepd. by a gap of 0.53 eV from the metal d
bands, LaHj is foun(fto be a semiconductor in agreement with
resistivity measurements. The virtues of some aspecis of the !
- anionic model arediscussed but the limits of this model are |
., ~clearly asscssed by means of a site and angular momentum anal.

- rof the d. of states which shows the hybridization of the low-lying *
“ bands; a comparison with x-ray-emission and photoclectron-= |
© spectroscopy data is also griven. A !

s
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105: 232683q Relativistically parameterized extended Hueckel
calculations. 10. Lanthanide trihalides. Lohr, Lawrence L.; Jia,
'. Q. (Dep. Chem., Univ. Michigan, Ann Arbor, MI 48109 USA).
Inorg. Chim. Acta 1986, 119(1), 99-105 (Eng). The relativistically
parameterized EHMO method was used to study the electronic
structure of lanthanide trihalide mols. All the valence orbitals were
described in terms of double-zeta Slater functions, with the AQ
parameters being detd. by a least-squares fitting to published
relativistic (Dirac-Fock) radial densities. Comparisons of orbital
energies to exptl, values were made and various trends discussed. Ab
initio all-electron calcns. at the SCF level and as a function of mol.
ieometry are reported for LaHa, LaFs, and LaCli. While LaH; and -
aF3 were calcd, to be pyramlaai, aCly was calcd. to be planar. .

70

0. /. 1956, 105 W6
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6 51038.  CnekTpOCKONHYECKHE TNOCTOSIHHbIE H KPHBBIC
MOTEHUHAJbHONX 3HEPrHH 3JNeKTPOHHBIX coctosHuit LaH.
Spectroscopic constants and potential energy curves of
electronic states of LaH / Das Kalyan K., Balasubra- \Q
.manian K. // Chem. Phys. Lett.— 1990.— 172 Ne S—Q
C. 372—378.— Awnra. N
. C Hcnosb30BaHHEM PpeJSITHBHCTCKOro 3¢)¢exnmnoro oc-
toBHoro IIT asas La paccuHTaHBl NMOTEHUHaJbHbLle KPHBHIE
HH3WHX 3JeKTPOHHHX cocTosiHuit Mosekyan LaH. [das
onHcauuss BaJeHTHHIX MO npumeHen 6asuc [5s5p3alf]
Ans La u o6wenpuHuathii HaGop ans H. BosxoBble ¢-uuu
naitgenst mitorokondurypau. merogom, CCII ¢ yepeauenn-
eM N0 COCTOSHHSAM, AajbHeiiluHe KOppensiu. MONpaBKH BHI-
uHCAeHB B NpHOJHKEHHH KoHHrypau. B3-BHsi Ge3 yuera
H ¢ y4YeTOM CHHH-OpGHTaJbHOro B3anMopeiicTBHs. Haii-
J€HO, YTO OCHOBHBIM COCTOSTHHEM MOJIEKYJH siBasieTcst !X+
‘AMSL K-poro R.==2,08 A, w.=1433 cm-!, D,=2,60 3B,
JHMOJNBHHI MOMEHT uc—-2 42 . Monex NMOCTOSTHHEIE:
(Bkmouass # T,.) OLEHEHBH AJSA BCEX PACCMOTPEHHHIX CBS-
3aHHHX cocTosHuil. IIpeasoxkeHo OTHeceHHe 3SKCNepHMeH-
TaJbHO HAGMIOAABUIHXCS T0JIO¢ B 3JIEKTPOHHOM <CIeKTpe K
nepexogam  BUI(II)—X'Z+, C’H(III)—»X‘Z"‘ no beA-T
(I11) —a®I1. . B, Hewyxun
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3 1124.  CnekTpocKONMHYeCcKHe MOCTOSIHHBIE M KPHBblE
NOTEHUHAJbHOA SHEPrHH AJSl 3JEKTPOHHBIX COCTOSIHMI LaH..
Spectroscopic constants and potential energy curves of
electronic states of LaH / Das Kalyan K., Balasubrama-
nian K. // Chem. Phys. Lett.— 1990.— 172, Ne 5.— C.
372—378.— Awura.

. Hesmnupuueckum meromom MK CCIT (B npuGamixennn
TIONHOrO aKTHBHOTO NPOCTPAHCTBA) C MOCJAEAYIOHM yue-

?G TOM  KOH(HIypau. B3aHMOJEHCTBHS BTOPOro MNOPAAKA ¢
HCMOJIb30BAHHEM - PEIATHBHCTCKOrO 3()(EeKTHBHOrO OCTOBHO-

To moTeHuHana n Gasuca  rayccoBmX ¢-unii 5s5p3d1f
\\ HCCJIeA0BaHO 3/IeKTpoHHOe cTpoenHe LaH (1) B uu3koue-
N KaUHX COCTOAHHAX. YuuThiBaNOCh CNHH-OpGHTAJAbHOE B3aH-
Mojeficteue. IlpuBeseHH paBHOBeCHHe AJMHHH  CBsieil
.-\\.(2,08 A ana ocwoBHOro !T+ cocrosmus), KoJeGaTeabHbie
Qqacroru (1433 cm~'), sueprun muccounauun (2,60 3B),
> AHNOJNBHHE MOMEHTH (2,42 en. IeGast), noteHu. Kpu-
Bole.  ITokasano, uTOo cnHH-OPGHTaJbHHE MNONPAaBKH  He
npesniwaior 1000 cm~!, ITpoBeseHo OTHeceHHe AMMO.b-
HO-pa3peleHHBIX NepexoAoB B AHanasone 6500—23 500 cm—!,
OTMeueHo, 4TOo BO  BCex COCTOAHHAX CBA3b 06/1afaer

) / HOHHHIM XapaKTepOM H CYIWIECTBEHHOfi rHOpHAH3ALHe
C}[Q /_‘gg/) A 3 5désép. - : B. JI. -JleGenes
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113: 200459v Spectroscopic constants and potential energy

curves of electronic states of lanthanum hydride (Lall). Das,.

Kalyan K.; Balasubramanian, K. (Dep. Chem., Arizona State U

Temnpe, AZ 85287-1604 USA). Chem. Phys. Lett. 1999, 172(5),.

372-8  (Eng). Spectroscopic parameters (re, Te, we, De, ue) and

potential energy curves were computed for the low-lying states of

LaH using complete active space MCSCF (CASSCF) foliowed by

Ve secand-order CI (SOCI) calens. Relativistic CI (RC) colens: wes
carricd out to study the effect o

f spin-orbit coupling on five,

{ low-iying A-s states. " The ground state of I.aH is of 15+ symmetry'

de'ﬂ * with re = 2.08 A, w, = 1433 ¢cm-1, D, = 2.60 eV, and p. = 2.42 D. The|
exptl. obsd. B <= A, C— A, and b ++ a band-systems are reassizned

as BHIAD) <> X 12+, C1I(II) — X 12+, and b SA(IIT) = a 311

ﬂ /M % transitions. " - - =

niv., |

by coom- @

C.A- 1950, 13, v 2},
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114: 49908p Elcctronic states and potential energy surfrces of:

lanthanum dihydride. Das, Kalyan K.; Balasubramanian, K.

(Dep. Chem., Arizona State Univ., Tempe, AZ 85287-1604 USA). J.

Phys. Chem. 1991, 95(1), 42-6 (Eng). Electronic structures,

potential energy surfnces, and onc-electron properties of low-iving

clectronic states of Lal: are investipated E using the comnicte

active space MCSCF (CASSCF) method followed by fuil second-order.

CI (SOCI) calens. These calens. reveal that the a*D ground state of

the La atom has to overcome a barrier of 21 kcal/mol for inscrtion

into H2 to form the 2A; ground state of LaH2 [re = 2.14 A and 0, =

. - 111.9°]). The first. excited [.a(a¢F) atom needs to surmount a Iarger

L M’ lﬂ barricr for insertion into Ha. ‘T'he doublet potential energy surfaces

/ of LaHz show bent min. while the quartet surfaces of LaH2 have

? linear geometries. The 2A; Fround state of LaHz is 11 kcal/mol more

% A stable thun La + Ha. The bend ground state of LaHz is found to be
very ionic with a dipole moment of 3.79 D (La*H- polarity).

C’A ‘/gg// _/.ﬁ/) Nb
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7 1 148. DNICKTPOHHbIE COCTOSIHHSI M MOBCPXHOCTH I0-
TCHUHANBLHOM 3Heprun aas LaH,. Electronic states and .
potential energy surfaces of LaH, / Das Kalyan K., Ba-
lasubramanian K. // J. Phys. Chem.— 1991.— 95,
Ne 1.— C. 42—46.— Aura.

Hesmmupnyecknm metopom MK CCIT B Mosmean mnosuoro
AKTHBHOTO TIPOCTpAliCTBA C MOCACAYIOUIHM YYCTOM KOIi- .
¢urypau. B3anMoOJCiiCTBIST BTOPOro NOPSAKA HCCJACAOBAHO
9/ICKTPOHIOC CTPOCHHE H NOBEPXHOCTH MOTEHL. 3HCPrHil
(TIII3) LaH, B Hunskoxexalux cocrosuusax. Hcnoawso-
BaH peJsiTHB. TNCEBAONMOTCHUHAa M  Oasuchl 5s5p3d u
5s5p3d1f mas La wu 5s1p/3slp mas H. Tlpusemenst mo-
TeHU. KpHBbE, 3HEPrHH cTauHoHapuwnlx Touek III13, au-
TOJIbHBIC MOMCHTBI, pacrmpefesCHHsl 3JCKTPOHHON MJIOTHO-
CTH, MNpPOAHaJH3HPOBAHO CNHH-OPGHTANbHOE B3aHMOLCIICT-
sie. IToxa3zaHo, uTO OCHOBHHIM sBAsicTCA cocTOsiHHe 24,
kotopoe Ha 11 kkaa/moab craGuashee La+H, B ochos-,
HBIX cocTOsHHAX (Anuna cBasn 2,14 A, yroan 111,9°, nu--
nosbublit Moment 3,79 ex. [HeGast), a peakuus CHHTe3a
oGnapact GapvepoM B 21 KKaa/Moab. Bueapenne B Hp:



atoma La B nepBoM Bo3Gyxaennom (a*F) coctosinuu 06-

Jajaet SHeprieil akTHBauuH Gosee 50 KKaJ/MOJb.
il . “B. JI. JleGenes

.
(e,
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/ i) 23 B1212.  [loBEDXHOCTH ~ MOTEHUHANBHOf SHEPrHH .
pé[]ﬁ “LaH+ u LaH,*. Potential energy surfaces of LaH+ and
5 LaHs*+ / Das K. K., Balasubramanian K. // J. Chem.
‘Z_L Phys.— 1991.— 94, Ne 5.— C. 3722—3729.— Anra.

- d MeTonoM KoH(Hrypal. B3aHMOIElCTBHS (KB) 2-ro no-
w panka paccuntans IIB -norenunasbeoit sueprun 16 asek-

TPOHHHX cocTOsiHHii Hona LaH+ m 8 coctostuuii  noma

L#t OpGurann noayyeNH MHOFOKOH(HIYPAll. METOXOM

TCII B mosHOM aKTHBHOM mHpocTpancTBe.  Mcnosb3opak

pesATHBHCTCKHIT 3 (eKkTHBHuIT ocToBuwil [IT aas BasneuTt-

Hoit oGonoukH 5s20p°5d6s? atoma La u  Basentnmii Gasue

rayccosux ¢-umit (5s5p4d). Cocrosmme SF(5d%) mona Lat

obpasyer ¢ H; cnaGo cpasaunmii kommaekc. Bo3Gyxmen-

/l[/] . Hoe coctosiue 'D Lat mpu Bueapennn » H, npeogodesa-.
" eT neGosbuIoi moTeHUHaNbHHIT 6aphep (<8 KKaJ/M0Jb) ¢

oGpasoBanueM ocHOBHOro cocrosinns 'A; LaH*. Sueprus

Auccounaunn  LaH**  wa  La*t(3%F)+H, cocrasuaa

11 kkan/mosab. OcHOBHHM cocTosimneM LaH+ ABJSETCS

cocrosiune 2A. Paccyntannast sueprus guccounaunn LaH+

XOpOLIO COrJIacyeTcsl € IKCMepHM. 3HayenxeM. IIT nouu-

; 0@5 saunn LaH; n LaH cocrasuan 523 u 5,33 3B, coorset-
V‘(/gl}?/, N ~QTBEHHO. o o A. A. Cagonos
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2710 11145, IMoBepxHocTH mnoTeHunadbhpix 3uepruii LaH+

n Lal+. Potential energy surfaces of LaH+ and LaH,+
| Das Kalyan K., Balasubramanian K. // J. Chem. Phys.
— 1991.— 94, Ne 5.— C. 3722—3729.— Aura.
Teopernyeckn arccneaoBansl 16 3JMCKTPOHHEIX COCTOSIHMIT
LaH+ u 8 cocrosmmii LaHo*t. IToayueust  nosepxnocti
e  — »
floTeHll. sHeprHM 3THX  cocrosmmil.  [Ipumecnsiica  Metox
MHOTOKOH(HIYPALUHONHOIO0  €aMOCOrJIacoBaHlHoOro noJas ¢

' YUCTOM B3aNMOACIiCTBI  KoHQurypauuit  2-ro nopsaxa.

oxasato, uto ocnosnoe cocrosune La+ 3F(5d2) oGpasy-
et ciaboesszanuntii xosmmieke ¢ He. Hon B Bo3Gymzcu-
HoM cocrosnun 'D Bueapsercs B cBs3b Ha ¢ Maasim 6apb-
epom (<8 KKajn/Moab) € 06pa3opanieM OCHOBHOIO COCTO-
snnst 'Ay LaHpt (r.=2,057 A, 0=106°). Yon LaH,+ na
11 wkaa/moab Goace craGuaen, yem La+ (3F) +H. Pacue-
Thl 0OBACHAIOT 3KCMepiuM. HaGJIoAcHIE peakunn Lat+
+Hy=LaH++H. AzanaGatnu. noTtenunaisl MOHH3aUMH
LaH, n LaH pasumt 523 u 5,33 3B, cooTBercTBCHIIO.
Ocuopuoe cocrosme LaH+ 2A.  Pacyetnbie  Beauuiiu
suepuit  cBaseit De(LaH+ n  De(HLa—H*)  pasusr
2,54 3B. HccaenoBansl Takike cnui-opOHTanabible 3hdex-
to B LaH+*. o I. K.
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' 123: 41299f Lanthanide Diatomics and Lanthanide Contractions. -

Wang, S. G.; Schwarz, W. H. E. (Theoretische Chemie, Universitaet

Siegen, D-57068 Siegen, Germany). J. Phys. Chem. 1995, 99(30),'

11687-95 (Eng). D. functional (DF) calcns. including gradient-exchanse

and correlation corrections have been Jwrformed on the LnH, LnO,

and LnF series (Ln = La, Gd, Yb, and Lu). Relativistic first-order

‘perturbations including S-O couplings are accounted for. The calcd.

mol. consts. are in reasonable agreement with the exptl. ones. The

cd. anide contractions of the three series, i.e. R(La-X) -

R(Lu-X), are quite different, 0.19 A (0.19 A) for LnH, 0.10 A (0.11

A) for LnF, and only 0.05 A (0.04 A) for LnO. There is good

agreement between the calcd. values and the exptl. ones (values in

. : — parentheses). This astonishing variation has two origins, a monoat.
m(i() 3 d[zc/ and a diat. one, which are related to each other. The first point is’
‘ / “the noninteger 4f-shell population. Participation of unoccupied:
4f-AOs in outer-valence shell bonding is important for strongly

l/£ bound lighter lanthanides. The second point is the "rigidity® of the
t ) /) ' bond: the larger the bond energy or the force const., the smaller the :

lanthanide contraction. ) -
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A | - 1996

ﬂ- ! 124: 327434r Fourier transform emission spectroscopy of new:
[ infrared systems of LaH and LaD. Ram, R.S.; Bernath, P. F. (Dep.
0 { e /20;« .4 . - ‘Chem., Univ. Arizona, Tucson, AZ 85721 USA). J. Chem. Phys. 1996,
/ yﬂ/ % 104(17), 6444-6451 (Eng). The electronic emission spectra of LaH and
LaD were studied in the 3 um—700 nm spectral region using a Fourier

/- transform spectrometer. The mols. were excited in a La hollow cathode

o //7 - /W Z lamp operated with Ne gas and a trace of H or D. The bands obsd. in
- the 1 um—3 um region were assigned into 2 new electronic transitions;
\ ~ ANI-13+and d 3®-a3A. The LaH bands with origins at 4533.5593(8)

3 } cm-? and 4430.1916(13) cm—? were assigned as the 0—-0 and 1-1 bands

- [Z ’_A of the A :[1-X.1X* transition. The rotational anal. of these bands provides

the following principal mol. consts. for.the ground X 1Z* state, B, =

4.080,534(80) cm~?! and a, = 0.077 39(10) cm~? and r, = 2.031,969(20)

To higher wavenos., 3 subbands of LaH with origins at 5955.8568-

l/a'/] 4 (16) cm—1, 6238.3768(8) cm~?, and 6306.6757(15) cm~? have been as-:
signed as the 2d,—34A,, 3d3-34,, and 3®,—3A; subbands of the d *®-a

€1 /996, 11,72



34 electronic transition. The rotational anal. of the 0~0 and 1-1 bands
of the 3®,-3A, and 3®,—3A; subbands and the 0-0, 1-1, and 2-2
bands of the 3d3—3A, subband had been obtained and effective equil.
consts. for the spin components of the d 3¢ and the a ®A states were
extd. Magnetic hyperfine structure was also obsd. in the a 3A state,
The rotational anal. of the corresponding LaD transitions also was car-
ried out and equil. consts. for the ground and excited states were detd.
The singlet—triplet interval between the X 13+ state and the a 3A state
is not known but from ab initio calen. and by comparison with LaF and
YH, probably the ground sate of LaH is a 13* state. 52



Lalh RS Ram | PE. Bernatl [96¢..
J Chem. Phys. 1996, 107 (17] , 64-51
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F: LaH2

P: 3

133:355805 Molecular potential energy function
and reaction dynamics for LaH2 (C2V, X 2Al). Ran,
_M.; zhu, Z. H.; Jiang, G.; Gao, T. Institute of
Atomic and Molecular Physics, Sichuan University

Chengdu 610065, Peop. Rep. China Je

Mol. Struct., 553, 281-290 (English) 2000. The
present work has derived an anal. potential energy
function for the ground state (C2V, X 2Al) of LaH2.
The electronic state and reasonable dissocn.
limits are correctly detd. based on At. and Mol.
Reaction Statics (AMRS), and then, using a
relativistic compact effective potential (RCEP) for
La. The equil. geometry, dissocn. energy and
harmonic frequencies for LaH2 have been calcd. Dby

ab initio methods. _ The results show that

Ta% e
{

oo 2 _‘f &

2600



R(LaH)=2.1945 A, .angle.HLaH=124.4.degree. and
De (LaH2)=5.599 eV, and .nu.l, .nu.2 and .nu.3 are
1216.521, 1087.417 and 2156.957 cm-1, resp. Mol.
reaction dynamics for the collision
La(2Dg) +H2 (X1.SIGMA.g+, v=j=0) has been studied
based on the anal. potential energy function of
LaH2 (X 2Al) by using the Monte Carlo quasi-
classical trajectory approach. The results for the
collision process indicate that the main channel is
the exchange reaction La(2Dg)+H2 (X1.SIGMA.g+,
v=j=0) . fwdarw.LaH (X1.SIGMA.+, v',j')+H(2Sqg) with
the product LaH, and without the formation of the
complex compd. LaH2. The relationship of the
reactive cross-section .sigma.r with the relative
translational energy Et shows that there is a
threshold energy of 40 kcal/mol. Because of the
tremendous difference in the masses of La and H2,
these is a direct collisicn, and the distributions

of the products LaH and H2 are along the direction

of forward scattering.

A



F: LaH2

P: 3 :

133:313940 Analytical potential energy function
for the ground state (C2v, X2Al) of LaH2. Ran
Ming; Jiang, Gang; Gao, Tao; Zhu, Zhenghe
: Institute of Atomic and Molecular Physics,

Sichuan University Chengdu 610065, Peop. Rep.
‘China Huaxue Wuli Xuebao, 13(4), 430- 436
(Chinese) 2000. The anal. potential energy

‘function Thas been derived for the ground state
(C2v, X2Al) of LaH2. The electronic state and its
reasonable dissocn. 1limits are correctly detd.
based on At. and Mol. Reaction Statics (AMRS).
Using the relativistic compact effective potential
for La, the equil. geometry, dissocn. energy and
harmonic frequencies for LaH2 have been calcd. by
an ab initio method. The results show that RLaH =

Loe©



2.1945 A, .angle.HLaH = 124.4.degree. and De = 5.599 eV,
and .nu.l, .nu.2 and .nu.3 are 1216.521, 1087.417 and
2156.957 cm-1, resp.




1 133:9360q Quantum mechanical calculation on the ground state

X!E+ of La. Ran, Ming; Li, Quan (Department of Chemistry, Si-

chuan Normal Umiversity, Chengdu, Peop. Rep. China 610051). Si-

chuan Shifan Daxue Xucbao, Ziran Kexueban 2000, 23(1), 48—50 (Ch),

Sichuan Shifan Daxue. The potential energy function of Murrell-Sorbie

for the ground state X!Z* of the LaH mol. is calcd. by the QCISD

(Quadratic CI of Single’and Double Substitutions) method, based on the

approxn. of Relativistic Compact Effective Potential(RCEP) for the La

atom and an all-electron 6—-311G** basis set for the H atom. The.

/ / —_ obtained values of R,, D,,, B., &, w,, and wX,, are 0.2125 nm, 2.623 eV,

/\ 3.7333, 0.0723, 1IGT.72and 21:383(c=1) ", resp., which are in good
agreement thh e‘q)tl dat'l nnd thoae obmmed prevxously

Y
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F: LaH 2690
P: 3
133:9360 Quantum mechanical calculation on the
ground state X1.SIGMA.+ of LaH. Ran, Ming; Li,
Quan Department of Chemistry, Sichuan Normal Universi
Chengdu 610051, Peop. Rep. China Sichuan
shifan Daxue Xuebao, Ziran Kexueban, 23(1), 48-50
(Chinese) 2000 The potential energy function of
Murrell-Sorbie for the ground state X1.SIGMA.+ of the
LaH mol. is calcd. by the QCISD (Quadratic CI of Single
Double Substitutions) method, based on the approxn. of
Relativistic Compa Effective Potential (RCEP) for the La
atom and an all-electron 6-311G** ba for the H atom.
The obtained values of Re, De, Be, .alpha.e, .omega.e, a
.omega.eXe are 0.2125 nm, 2.623 eV, 3.7333, 0.0723,
1461.72 and 21.383(cm resp., which are in good agreement
with exptl. data and those obtained previously.

C.AR9c0, 133
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F: LaH2
P: 3
133:140560 Analytical potential energy function for
the ground state (X2Al) of LaH2. Ran, Ming; Huang,
Ping Department of Chemistry, Sichuan Normal
University Chengdu 610066, Peop. Rep. China

Sichuan Shifan Daxue Xuebao, Ziran Kexueban,
23(2), 156-159 (Chinese) 2000. The anal.

potential energy function for the ground state X2Al of

LaH2 has been derived using the many-body expansion



method. The dissocn. limits have been correctly detd.
' based on group theory and at. and mol. reactive statics
- (AMRS) . Using the QCISD of Gaussian 94w and the
" relativistic compact effective potential (RCEP) for La |
and basis 6-311G** for H, the authors have optimized the
" equil. geometry for the ground state X2Al of LaH2, which
is C2v H-La-H, whose bond angle, equil. nuclear distance
and dissocn. energy are 124.4.degree., 0.21945 nm and

'5.601 eV, resp.



F: LaOH+
p: 3 \9’!!] éﬁo ézi“i
133:340601 LaO+: A Diatomic Cation with a
Ssizable Proton Affinity upon Generation of the
LaOH2+ Dication. Schroeder, Detlef; Schwarz,
Helmut; Harvey, Jeremy N. Institut - fuer
Organische Chemie, Technischen Universitaet Berlin
Berlin D-10623, Germany J. Phys. Chen.
A, 104(48), 11257-11260 (English)_ 2000 Charge
stripping of the monocationic counterparts allows
for the generation of the dicationic species LaO2+
and LaOH2+ by mass spectrometric means. Energy-
resolved measurements establish vertical ionization
energies of IEv(LaO+) = 16.0 .+-. 0.3 eV and
IEv(LaOH+) = 10.8 .+-. 0.3 eV. These figures are
in ‘reasonable agreement with IEv(LaO+) = 15.62 eV
and IEv(LaOH+) = 10.61 eV predicted by ab initio
calens. using the CCSD(T) approach. Further, the

I
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calcd. properties can Le used to convert the exptl.
IEv values to adiabatic values, i.e., IEa(LaO+) =
15.2 .+-. 0.4 eV and IEa(LaOH+) = 10.8 .+-. 0.4 eV.

Evaluation of the dication energetics in terms of
Born-Haber cycles reveals that the diat. LaO+
monocation has a proton affinity (PA) similar to
that of methane. Accordingly, reactions of LaO+
with strong Bronsted acids AH+ could provide a
route for the generation of gaseous dications in
cation/cation reactions. However, for the
exothermic model - reaction LaO+ + NeH+ .fwdarw.
LaOH2+ + Ne, CCSD(T) calcns. predict a sizable
barrier of about 38 kcal mol-1l eV-1 due to Coulomb
repulsion of the monocationic reactants.
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132: 353050x Potential energy function for state X3+ of LaH
Ran, Ming; Gao, Tao; Zhu, Zhenghe; Jiang, Gang; Jiang, Guoqgiang
meli; Wu, Sheng (Institute of Atomic and Molecular Physics, Si-
chuan University, Chengdu, Peop. Rep. China 610063). Huaxue Wauli
Xuebao 2000, 13(2), 156-160 (Ch), Kexue Chubanshe. The potential
energy function for the ground state X13+ of LaH was derived in Murrell-
Sorbie function form. The electronic state and it's reasonable dissocn.
limits are correctly detd. based on at. and mol. reaction statics (AMRS),
and then, using the relativistic compact effective potential (RCEP) for
La, the equil. geometry and dissocn. energy for LaH have been calcd. by
the QCISD method. The calcd. results for Re, D, Be, ¢, we and w,y,
are 2.125 A, 2.623 eV, 3.7333 cm-!, 0.0723 cm~!, 1461.73 cm-! and
21.383 ecm~1, resp., which are in good agreement with exptl. or caled.
values in refs. = ,

C R 2600, 132, 12



71}5/%
gfﬁ[ﬂ/m 71120 |
Yinovem -
g Ay , 4451 f)
) 7%5—72%‘5/\ )’Z—/é‘
— r

@



b U Tl A L

%‘WL//Z v_ﬂf Me it 57,

Zc/ﬂlc/L V&
Q / 78 it Zé"f’//
”/‘/ 96 - Y01

/ CONILY B SOk fcz/ﬂi I2400 —
zé/fa/fzf gﬂ% @ ./ LY



ﬁﬂﬁ? Gup ebonad  fesonss
PLINPgii o, PMNLIgjee 4
Mieglicnidy s oo, 2, fc
ini i

.j
< P




Y m- 9560 L
Wiidony hong | Hoye
. ﬁ%ﬁ fiin # 2l

” :

f W %// , 2%,
W, s -

Al




Yufeng g, Feorpe
. hadifn @

7y o, 7 4092,
8 @ S5



Yedeny Wang, L
/ //Lgf‘//w gf—ﬂ/ 4

M-
/- My - e, 7120,



jif Ot AR 2

. . 135: 295505y On the C!I+ state of LaH. Bernard, A; 3 Chevxllard

- J. (CRAL-Observatoire Astronomique de Lyon, 69561 Saint—Genis—

} Laval, Fr.). J. Mol. Spectrosc. 2001, 208(1), 150—151 (Eng), Academic

Press. Using a Fourier transform spectrometer, spectra showing LaH

7 bands were recorded at moderate resoln. (0.1/cm) from 4000 and

K 2_. c 12,000/cm. The structure of the new band consisted of a single R and a

single P'branch. Rotational numbering was easily assigned. The lower

W/‘f 7 — level combination differences- agreed very well with the corresponding

? f, ?y differences from the LaH A1 — XZ+transition. The transition was

L(/ - obsd..to be 1=+ — 1=+ type. The energy level expression for 1Z* states

+ + / was used to fit the line wavenumbers. ‘The upper state was assigned as

l) Z '}XIZ' C13+, the first excited state of this symmetry, which had been predxcted
to he at about 13,000/cm. (c) 2001 Academxc Press.

C- R0 135 420 ‘
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