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12 4215, Pacuer anekTponnoii CTPYKTypnl MOJAEKYJbI

CeFs meropom MO JIKAO CCIl B npuGamxenny NI, |
Bararypoaun A. A, Kausmenxo H. M, OaTtku- ‘

na M. E. ©K. ctpykryp. xumnu», 1973, 14, Ne 4, 757—761

Metonom CCIT MO JIKAO B BajgenTHOM npHGAHIKCHHH
TAATI nposeaeiibl pacueTbl MCKTPOHIOTO CTPOCHHS MoJje-
kyast CIFs, kak ¢ pkmouennem B Gasuc 3d-AO artomos Cl,
Tak u Ge3 Brumovenns 3d-AO Cl. Ilpuuata nxeaansmpo-
BaHHAsT TCOMCTPHSI NPABIJIBLHOI YCTLIPEXYroJAbHOIT MHpaMil-

abl Cyp, € AAHHAMH AKCHAJBHOI 1 SKBATOPHAJBHBLIX CBsI3eCil .

C—F 3,06 n 3,25 ar. en. coorserctsento. ITpoanaausnpo-
BaH XapakTep XHMHY. cBa3n H poab 3d-AO B CIFs. Haiige-
Ho, uto cTenenb yyactust 3d-AO 10BOJBHO Beauxa, oxlaxo,
OCHOBHOIT BKJ1aJl OHH BHOCSIT B O-CBSI3H, TOrAa Kak BKJaz
3d-AO B m-cBaA3n neanauntencH. Kauectseninoe cBs3biBamue
B CIFs MoxeT ObiTb ONNCAaHO OAHOI aKCHANbHOI ' ABYX-
uenTpoBoit cBa3bio Cl—F u aByMs sxBaTopnanbuuiMm Tpex-
11eHTPOBLIMH  CBA3SIMH F—'("l—F. A. Baratypbsing

P 973 v /2
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tetrafluorides in the solid state. .
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'%. Application of the MS XL method to the
funderzuaﬂdwnﬁ of matellitc excitations in
 innexr shell photoltlectron opectra of
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22 B55. Hccaenosanus meropom UMM anexTpoHHO-
ro crpoenusi coemunenuit gantanonpos. INDO studies on
the electronic structure of lanthanoid compounds. Le-
Min Li, Jing-Qing Ren, Guang-Xian.
(K. H. Hsu) Xu, Xiu-Zhen Wang. «Int. J. Quan-
tum Chem.», 1983, 23, Ne 4: Proc. 4th Int. Congr. Quan-
tum Chem., Uppsala, 13—20 June, 1982. Contrib. Pap.
Pt 4, 1305—1316 (aura.) .
dopmanusm Meroma UITAIT o6oCutex AJsi cHCTeM, co-
nepkawux 4f-AO. C ncno/ib3oBaHHEM H3BECTHBIX CnekTpo- '
CKONHY. JAHHBIX BHIYHCJEHB BepTHKaJbHBE OpOHTANbHBIE
MOTCHUHAJB HOHH3ALHH [J5 AaTOMOB H HOHOB C 3JIEKTPOH-
HLIMH Kondurypaunamu 4f*5dP6sT. Ias aToMOB M HOHOB '
nanTaHonmoB (Lmn) NOCTpPOeHBl 3aBHCHMOCTb —MapaMeTpoB
Cneiitepa u Paka or 4 napamerpos «, B, y, ¢. C me-
NoAb30BaHHeM MOAH(DHIHPOBAHHON NPOrpaMMbl MeTOAd .
UIAI paccynTano 37MeKTPOHHOE CTPOCHHe COCHHHEeHHI
LnF; (Ln=Ce, Nd, Sm, Gd, Tb, Tm, Yb). HccnenoBanue
:ﬁpymum—pzrmpcmemwumummmeuoncxorq

X-/985, 19, vk



,aHaJIH3a 3acesienHoCTeii NOKa3ano, uTo 3(GdeKTHBHBIL 3a-
pan_atoMa Ln B coeauHeHHsx cOCTaBaser B  cpelHeM’
+1,3, uto coorsercrByer 43% wuonHOIt M 579, KoBaseHT-
HOIl COCTaBJAIOUIIM XHM. CBSI3H. YcTaHoBieno, uro 4f-AQO
He NpHHHMAIOT yyacTHe B OOpa30BaHHH XHM. .CBS3H B:
LnF;. Yacrnynass KoBaJeHTHOCTb CBSI3H B COeAHHEHHSX
JIAHTaHOHZOB oOycsoBiena mnepekpuBahiem 5d-AO Ln c:
AO aqmrangos. C uesbio amaiH3a MeXaHH3Ma napamar-
HHTHOrO capura cnektpoB SIMP knacrepos LnFg5—~ B mart-
puue CaF, paccuilTano 3/eKTpOHHOE CTpOeHHEe COOTB-UIIX'
KJacTepoB. AHaJH3 pacrnpeneseHHsi 3apsifa H  COHHOBHIX:
IUIOTHOCTCIT B KJacTepax mokasaJs, YTO MapaMarHHTHBIT
CABHI B COENHHEHHSIX DCAKHX 3eMesb CKOpee MOKeT OHITh
ONHCAaH B paMKaxX NOJsIPH3aL. MOJEJH, HEXeJH B MOJENH
KOBAJICHTHOIl CBs3I. ) _ M. A, Tonoas

iHe
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101: 160463k Rotational analysis of a vibronic band of gascous’
cerium fluoride. Clements, R. M. Barrow, R. F. (Phys. Chem.
Lab., Oxford Univ., Oxford, UK OX1 3QZ).* J. Mol. Spectrose. 1984,
107(1), 119-23 . (Eng). - Rotational anal, of an absorption band at
5679.4 A lends to the following ests. of consts. for the lower state,
which is probably the ground ‘state: By = 0.240182(90) cm, w =/
589(13) em-t, and ro = 2.0484(4) A, where the values in parentheses .
are of 2a. o i - ot e s gy R £ A
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2 J1246. Auaaus Bpamarenbuou CTPYKTYpH  KojaeGa-
TEeJBHON nonocgl__ﬁf.E_n rasoBoii ¢ase. Rotational analysis
of a vibronic band of gaseous CeF. Clements R. M
Barrow R. F. «J. Mol. Spectrosc.», 1984, 107, Ne
119—123 (aura.)
IMosnyyen ¢ BHICOKHM pa3pellieHHeM CHEKTP MOTJIOMEeHHS
CeF B6au3n 567,94 HM. Pammanu CeF noayuanu B BhHCO-
KoTeMnepaTypHoit neun peaxuueit napos Ce c¢ AlF;. Hs
. aHalH3a BPallATe/NbHON CTPYKTYPH BBIMHCJCHE MOJEKy-
LZ ./] g JISIPHHE NOCTOSIHHHE B HHXKHEM, IO NPEANOJOKCHHIO aBTO-
% poB, - ocuoBHoM  cocTtosiHHH CeF 2Ms/y: Bo=0,240182
(90) cm—!, ©®=589 (13) cM~! u ry=2,0484 (4) A, rae B
CKoGKax yKa3aHel YABOCHHHC CPeIHEKBAADAaTHUHHE OUING-
KH H3MEpeHHH. -E. H. T,

cp. 1985, 18, N2




% 4 BllSS.ﬂM ' OZ& J‘M/ /95‘/ .

BpawarenbHbiit anaaus  BHOGPOHHOM moMOCH
razoo6pasuoro CeF. Rotational analysis of a vibronic
band of gaseous CeF. Clements R. M, BarrowR.F.
«J. Mol. Spectrosc.», 1984, 107, Ne 1, 119—123 (aura.)
-C 'BHICOKHM pa3pelleHHeM H3MEPEHB 3JCKTPOHHHE CleK-
Tpel ToOrJouenHs Monekyn CeF B ras. ¢ase B o6aactu
nojocst 5679 A. B nosoce Bbiaenenst 3 BeTBH, B K-pHX
O0HApY/KeHBl BO3MYUIEHHS 'BPalaTeJbHBIX JHHHI. Bhinon-
el anHaju3 BpAINATEJbHON CTPYKTYPHl MOJOCH H paccyl-
TaHH CJle[. CHEKTPOCKONHY. TOCTOSIHHHE (cM~!): HHxHee
cocrosiue — Bo=0,240182 (90), Do=1,6015 (700)X10~7,
0=3>589 (13), ro(A)=2,0484 (4), 'BepxHee COCTOSHHe —.
vo=17592,708 (0,012), B,=0,234402 (168), D,=2,30
oé(‘/)‘ (20) X10-7, w==474 *(20), ro(A)=2,0735 (7) (3Hauenns
©-OueHeHE! Mo cooTtHoulenHo Kpatuepa). Ipuseienn sos-
HOBbIE uHCJa HabJaiofaeMBIX JIHHHII H HX OTHeceHHe. Ha
OCHOBaHHH CpaBHeHHs C AauunbiMH st LaF npeanonoxeno,
uTO HiKHee cocTosiue siBasercst ocHoubiM.  C. B. Ocun

%/’%S? 19 N Y
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/ 114: 111133n Doppler-free leser spectroscopy of cerium fluoride
(CcF) and observation of hyperfine structure. Azuma, Y.;
Childs, W. J.; Menningen, K. L. (Argonne Natl. Lab., Argonne, IL!
60439 USA)." J. Mol. Spectrose. 1991, 145(2), 413-19 (Eng).:
The only known band in CeF (i.e., that at 5679 4 :\) was examd. with
a Doppler-free mol.-beam laser-fluorescence arrangement. Several
upper state perturbations were found, and upper state hyperfine
structure is measured for low J values. Wavenumber values are
‘l / assigned relative to the std. Gerstenkorn-Luc iodine ref. atlas, und
{/} : the spectroscopic consts. are (in cm-1): Te = 17592.6894(15), B
0.234640(11), D' = 2.79(55) X 10-7, B" = 0.240322(17), D" = 1811("7)
X 10-7 cm-t. The result Q" = 3.5 was confined and Q' = 4.5, _

2 A 199, 1Y w A
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2216 b1254.  CsoGopnas_oT ONMNJIEPOBCKOTO YWHPCHHSA
‘nasepHasi CNEKTPOCKOMHs CeF u nalGaonenue CBEPXTOHKO#
cTpyktypsl. Doppler-free laser spectroscopy of CeF and
observation of hyperfine structure / Azuma Y.

‘Childs W. J., Menningen K. L.// J. Mol. Spectrosc.—

1991 — 145, Ne 2.— C. 413—419.— Aura

Wameper cBOGOANBIT ~ OT AOMMNJICPOBCKOrO yIUIHPEHHS
CEeKTp J1a3epHOro BO30YiKACHIHS (nyopecieHin MOHOpTO-
puiaa uepus B oGaacTit moJsochl 567,9 um. Ha paccros-
HiH 47 cM OT HCTOYHHKA MOJIEK. nyuok_CeF (jarpeBanach
cmech mopowka CaFp 1 Merada) mepecexaics noi nps-
MBIM YIVIOM C JIa3epHLIM MYYKOM (koabueBOil Jlasep Ha
kpacutesne). HaGaonaemast wipuia JHHHIT  COCTaBJsJa
oxkono 15 MTu. Bo Bpawar. cTpyKType noJoChl nabJona-
Auch TpH BeTBH. [TpHBEACHO MOJOKeHHE 1 OTHECCHIC JIH-
Jiit. 3NAUCHHS PACCYHTANUBIX MOJICK. MOCTOSHMUbIX CeF (B
em—1): Te=17592,6894, B’=0,234640,  B''=0,240322,
D’'=979-10-7, D”=1,811-107". Jlas MiKHEro 3JCKTPOH-
HOro COCTOSHHS Q" =3,5. Ha ocuosaiiu TOro, 4TO Nepohl-



MH JIHHHAMH C HanGojee HH3KHMH 3HAucHHSIMH J SBJSIOT-
ca R (3,5), Q (4,5) u P (5,5) aast BepxHero 3;IeKTPoOHIO-
ro cocrosiiust Hafigeno Q=45 I3 anamusa CT pacuien-
Jgennii anunit P, Q w R Betseit ¢ unskuMn 3nauenusmyp J
onpenenenst napamerpul CTC, d=4,841,6 MIu u dsj=
=0,033+0,016 MTIu. o B. M. Kos6a

LaHML
K.

~—
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115: 192883¢ Electronic coherent anti-Stokes Raman spectro=
'scopy in cerium fluoride (CeFs). Piehler, David  (Dep. Phys.,
Univ. California, Berkeley, CA 94720 USA). J. Opt. Soc. Am. B:
Opt. Fhys. 1991, 8(9), 1689-98 (Eng). The coherent anti-Stokes
Raman spectroscopy (CARS) of electronic states of the Ce#* ion in a
CeFs crystal at 3.8 K is reported.  CARS resonances involving the
ground state of the 2Fs;2 manifold and the Stark components of the
2F772 manifold at 2161 and 2239 cm-! were detected.  Measurements
were made with both visible (A\v = 476 nm, A2 = 532 nm) and
near-UV (A1 = 355 nm, A2 == 385 nm) lasers. ‘The enhancement of
the third order susceptibility owing to the electronic transitions,
|xOIR/ xRy, i8 a3 great as 4.8, This represents an order-of-magnitude
increase over that in singly resonant electronic CARS expts. in other

VZ( ﬂ - rare-earth crystals. “The CARS data also yielded accurate measurements
of the Ce*+ clectronic Raman cross sections.  In the visible region,
0:(2161 cm1) = (5.0 £ 1.1) X 10-% cm? and ¢.(2219 ecm-1) = (1.9 &
0.7) X 10-% cm2. ne could cale. both the abs. mognitude and the
dispersion of |x™f. by modeling the virtual intermediate states as
a single depenerate: 54 state at, 45,000 ¢m 1,

& 1991 S w18
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{i4: ¢d¥o4t Vibrational spectra of ccnum tetrafluoride and:
|honum tetrafluoride molccules isolated in low-temperature
patrixes. Bukhmarina, V. N.; Gerasimov, A. Yu.; Predtechenskii, -
yu. B.;  Shklyarik, V. G. (NPO, Gos. Inst. Prikl. Khim., St.
Lr.rnburg, Russia). Opt. Spektrosk. 1992, 72(1), 69-74 (Ru%s)
1he IR and Raman spectra for mols. of CeF¢ and IR spectra for
'\h were obtained, as isolated in matrixes of Ne, Ar, and Krat 4 K. |

1o det. the symmetry of the mols., a search was made of »in the'
Hwrption and annealing of snmpleq and polarization measurements
ia the absorption band region »a. A tetrahedral symmetry was |
¢+*ablished for both mols. _

07‘
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* 118: 11956x Bond properties of cerium halide. Wang, Yi (Dep.

Chem., Peking Univ., Beijing, Peop. Rep. Chira 100871). Gcodeng
Xuexico Huaxue Xuebeo 1932, 13(4), 506-8 (Ch). With the aid of
Ziegler's transition state method and the improved Xa-SW methced,
the bond {rb rties-'of cerium halides were anslyzed. The covalent
bond Ce-X (X represents halogen) is mainly formed by 5d ard 4f
orbitals of Ce. The spin-unpaired occupied MO's are primarily
farmed by the 4f orbital of Ce. Some of the spin-paired occupied
MO's contain considerable mixt. of 4f orbitals of Ce and halogen
orbitals. The ionic_bond is principal for CeF, however it is not
evidently differentfrom thecovalent for the other halides. = _

C.A. 1993 [/8 ni
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'-:)17 51162.  Crpoenne M uactorel kone6auwii monexyn CeF,
m UF, / Kpacxosa O. T. lupuuesa H. WM., Mupuues I "B.
// “T€3. pokn. Hayu.-TexH. koHd. npenopasareneii u cotp.
UsaH. roc. ~xum.-texHon. akap., Meawoso, 30 sHe., — 3
deep., 1995 .— MUsanoso , 1995 .— C. 53—54 .— Pyc.
V' TlposefeHa NOBTOPHas MWHTEPNPETaLUMs NEPBMYHOTO INEKT-
poHorpacduy. marepuana ans monekyn UF, u CeF,,” HauuHas
, CO CTaAuM BLIAENEHUS MONEKYNSPHON COCTaBNAOWEN MHTEH-
/éé /} . cuBHOCTH paccesHus. [MonydyeHHble paHHble He  npoTuBOpevar
TeTpalppuuecKon mopenu’ ctpoenns monekynst UF,.

G/

X. 1996 ,n /7
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125: 180055¢ Laser spectroscopy of cerium monofluoride: ligand
field assignments of some 4f5d6p — 4f5d6s transitions. Bloch,:
Jonathan C.; McCarthy, Michael C.; Field, Robert W.; Kaledin, Leonid'
A. (Dep. Chem Massachusetts Inst. Techno] Cambndge MA 02139°
USA). J. Mol. Spectmsc. 1996, 177(2), 251-262 (Eng). The techniques
of selectively detected fluorescence excitation, dispersed fluorescence,
= and magnetic rotation spectroscopy were applied to the CeF mol. and
used to characterize one [17.6]4.5 electronic state in the —2 eV region |
and three electronic states with T < 2000 em=1: X(1)3.5 and (2)3.5 with
Q = 3.5 and (1)4.5 with Q = 4.5. Two of these states, the [17.6)4.5 and"
X(1)3.5 states, had been obsd. previously [R. M. Clements and R. F.’
L/ ” Barrow, J. Mol Spectrosc. 107, 115(1984); Y. Azuma, W. J. Childs, and.
M/ %) K. L. Menningen, J. Mol. Spectrosc 145, 413(1991)]. Based on l.he pat-
tern of Q-values and the value of AGm = 550 cm~!, the three low—'
lying states are assigned to the Ce‘(415d(’H)Gs)F' superconﬁg\mtxon

The upper state is assigned to the Ce*(4f5d(*H)6p)F- superconfiguration :
from computed ligand field monopole Bo%nl, nl) orbital destabilization
energies and 1-electron transition propensity rules.

C. A 1996, 125 7 1Y
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F: CeFd {or 376/8 1998
P: 3 : .
21B123. CTpykTypa M CWJIOBOE MOJie MOJIeKyJH TeTpadTopuna

uepusa / T'mpuuesa H. U., Kpachoea O. I'., TI'mpuuen I'. B. //

X. cTpyxTyp. xmam. - 1998. 39, 2. - C. 239-246. - Pyc.

BunosHeHa COBMECTHas MHTeprnpeTauus SJeKTpoHoTrpadpuueckmx

M CHEeKTPOCKOMUUECKMX  JaHHHX  OJA  MOJIEKYJIH CeF(I).

IokasaHo, yTo  IOudpaKUMOHHAA  KapTUHA  COOTBETCTBYeT
TeTpasApPUYECKOMY  CTPOEHMI0O  MOJIEKYJH  CO cre nyommMMA

napamerpamu oodekTMBHOM KOHQurypaumu (T=1180(50) K):

r(gl (Ce-F)=2,036(5) A, «r[g](F-F)=3,312(25) A, 1l(Ce-

F)=0,074(3) A, 1l(F-F)=0,261(17) A. HaiineHo mnoJjHoe

CUJIOBOE [MOoJle MOJeKyJd I B TapMOHMYECKOM NpuCIMKEHMIM.

OGCyxneH BONPOC O BO3MOXHOM ydacTuu f-3JEKTPOHOB aroMma

Ce B of0pasoBaHuUM XUM. CBA3U.

Qry, 1998, 4 ®
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130: 7590d Molecular structure and force field of cerium tetra-

fluoride. Giricheva, N. I.; Krasnova, O. G.; Girichev, G. V. (State

WWW/ Chemical Technological Academy, Ivanovo. Ivanovo State University,
A, Russia). J. Struct. Chem. 1998, 39(2), 192—-198 (Eng), Consultants
7 / data for the CeF, mol. is reported. The diffraction pattern corresponds

y § aw ¢ M' to a tetrahedral structure of the mol. with the following effective’
12 / configuration parameters (T = 1180(50) K): r(Ce—F) = 2.036(5 A, Ty

(F-F) = 3.312(25) A, I(Ce—F) = 0.074(3) A, I(F~F) = 0.261(17) A. The
MMM/Z{% @&’ total force field of the CeFy4 mol. is found in a harmonic approxn. Pos-

sible participation of the Ce f—electrons in chem. bonding is discussed.
I Lk epuklpor.

e 4 1999 430, 4%

Bureau. Combined interpretation of electron diffraction and spectroscopic
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129: 281255f Theoretical Study of the Molecular Properties of
Cerium Trihalides and Tetrahalides CeX,, (n = 3, 4; X = F, Cl).
Lanza, Giuseppe; Fragala, Ignazio L. (Dipartimento di Chimica, Uni-
versita della Basilicata, 85100 Potenza, Italy). J. Phys. Chem. A 1998,
102(41), 7990-7995 (Eng), American Chemical Society. Relativistic ef-

fective core potential quantum chem. investigations of mol. geometries,
vibrational frequencies, and bond dissocn. energies of cerium tri— and

W M//'] - tetrahalides CeX; and CeX, (X = F, Cl) are presented. At RHF, MP2,

4 and CASSCEF levels of theory, CeF and CeCl, possess stable tetrahedral

AP L (Tq) geometries, and the calcd. bond distances and vibrational frequen-

o /Ll‘ém cies lie very close to available electron diffraction and vibrational

strong CeF3—F bond can be contrasted with the easier chlorine elimina-
tion to CeCly. Five possible lower—lying electronic states are assocd.

(9 ﬁ with open—shell cggg,,whgu_d_gs,’gz?dingé 212; orbital occupancy.
® % '
LA 199, 29, rLs

: ﬂ// / -/ spectroscopy data. There is evidence of different stabilities of present
; ’ tetrahalides toward the reductive elimination to CeX;. Thus, the very
fo, W
/



The (4f,3)! configuration represents the ground state, mostly due to the
nonbonding nature of the corresponding AO whose electron d., perpen-
dicular to the mol. plane, minimizes the electrostatic repulsion between
the unpaired 4f metal electron and the halogen pairs. In agreement
- with exptl. results, pyramidal structures (C,,) are found for CeF; for any
of 41 state at all levels of theory. By contrast, the relative stability of
the planar and pyramidal structures of CeCl, strongly depends on the
adopted basis set, as well as on the effects of correlation terms.



