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6 51013.  TlonysmMnupHYCCKAs MOAENAb BAJCHTHBIX CXEM
IS CBEPXTOHKHX B3auMopercTouit u cssisau B RbO u CsO!
Semiempirical valence bond model of hyperfinie interactt:
ons and bonding in'RbO and CsO. Adrian Frank J,
Jette A, Norman. «J. Chem. Phys.», 1984, 81, Ne 5,
2411—2414 (aura.) . o .

Paccuntansl nmapaMeTpbl CBEPXTOHKOTO PACUICTIIEHHS AJIS
Mosiekya RbO u CsO B cocrosunu 23, Boanosule ¢-1ux
MPCACTABJCHB B BHAC KOMGHHALMH ABYX BAJCHTHBIX CXEM
(oTBevaroutx crpykrypam M+*...0- u M2+, .02, rae
M —arom MeTanna) ¢ BapbHPYEMBIM NapaMETPOM CMCLIH-
Bauus CTPyKTyp. s npencrapsaenns opGHTajCii HCNONb-
30BaHbl 0asHcel cjeiiteposckux ¢-uuit THna Kiesmentn—
PoerTu. PesynbTathl npupelensl s H30TPOMHOR H anH-
30TpOMNOIl KOMMOHEHT NPH MCXKBAACPHBIX PACCTOAHHAX,
GaH3KHX K pasHoBecHbM.. Ilpu paccrosmnax Rrpo=4,30
H Rcso=4,67 aT. ea. corsache 3KCNCPHM. H TEOPET. BEJH-
YHH YJOBJCTBOPHTC/AbHOE, ' “NPH  GOJBLUINX *° PACCTOSHHAX
pasniuns  Gojee  3ameTnbl.  Bkaaau  oT  cTpyKTypH
M2+, 0%~  HeBCJAHKH, 4YTO OODBICHEHO C¢ - BHICOKOIL
sueprueil. - . . A. B. Hewmyxm
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[ 101: 137287x Semiempirical valence bond model of hyperfino!

interactions and bonding in rubidium monoxide (RbO) aud

cesium monoxide (CsQ).  Adrian, Frank J.; Jette, A. Norman

(Dep. Chem;, Johns Hopkins Univ., Baltimore, MD 21218 USA). ‘.

Chem. Phys. 1984, 81(6), 2411-14 (Eng).. The alkali Igperﬁne

structure (hfs) splittings in' the 2Z radicals RbO and CsO are:

analyzed by using a semiempirical valence bond (VB) wave function!

similar to that used previously for the noble gas monohalides. For,

the alkali monoxides this wave function is y=N(22)[XAS(M*...Q") +;

(1-X2)1/24P(M++..07)], where M denotes the alkali and A is the.

antisymmetrization operator. This antisymmetrization and the'

5./ MW effects "of interat. electron correlation 'in the &(M++..Q=) VB
W structure are the principal contributors to the hfs. At the bond
distances Rrbo=4.30 and Rci0=4.67a, the parameters X=0.9996 and

WW - 0.9967 for. RbO and CsO, resp., give good agreement between theory:

and expt. for both the isotropic and anisotropic hfs. The admixt. of

P the doubly ionized #(M++...0=)VB structure, - which produces

i /%/1(2 fﬁ[m - covalent bonding involving the alkali cation core orbitals and the
oxygen anion valence orbitals, is small as expected from the high

energy of this structure, i )
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5 J1237.  MonysmnupHueckuii MeToj BaNeHTHBIX cxem!

S PacueTa CBEepPXTOHKOrO B3aHMOAELHCTBHS M XHMHYECKO[T'
Bz B PbO u CsO. Semiempirical valence bond model
of hyperfine interactions and bonding in RbO and CsO.

drian Frank J, Jette A. Norman. «J. Chem.;
Phys.», 1984, 81, Ne 5, 2411—2414 (aura.) !

OnucannniM  panee apropamu TOAY3IMOHPHY.  MCTOZOM;
BajentHulx cxem' («Phys. Rev.», 1976, B14, 3672) pac-!
CUHTAHBI BCJHUYHHBI CBCPXTOHKOTO B3aHMOJCIICTBHS (CTB) |
23-coctostHuit” MoTIeKyn  RbO i_CsO. Boau. ¢-wia npen-!
CTaBJATACE B BHAC, YUNTHIBAIOWEM. CMCIHBANIC BaJjeHT- !
HEIX HOMHBIX CTPYKTYp. CMCLIHBaHHE. HOHHBIX CTPYKTYp cO-
CTPYKTYpPOii, COOTBCTCTBYIOUICIT  OCHOBHBIM COCTOSAHHSIM !
HCHTPANBLHBLIX aTOMOB,. CYUHTAJNOCH npene6peKHMO  MamM:
B CHIY CHAbHO AH(BG}Y3NOro XapaxTepa HOHHBIX opb6HTa-.
Jcit. Tlonyucno xopowee cornacHe pacCYHTAaHHBIX BeaHYMK
CTB.ans RbO u CsO npH Maamix 3Haucmusax TpHMecH
ABaX bl ,yonusoua,m{oﬁ‘czmy_pm. ' A,_A. 3evGexkos’
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130:258818 The microwave spectrum of the rubidium
monoxide RbO radical. Yamada, Chikashi; Hirota, Eizi
(The Institute for Molecular Science, Okazaki 444-8585,

Japan) . J. Chem. Phys., 110(6), 2853-2857 (English)

1999 American Institute of Physics. CODEN: JCPSA6.

ISSN: 0021-9606. DOCUMENT TYPE: Journal CA Section: 73
(Optical, Electron, and Mass Spectroscopy and Other
Related Properties) Section cross- reference(s): 65 The

rotational spectra of 85RbO in the ground- and the 1st
excited vibrational states and of 87RbO in the ground
vibrational state were obsd. in the millimeter- and
submillimeter-wave region. The RbO radical was,
generated in a high-temp. absorption cell by the
reaction of N20 with Rb vapor, which was produced in the
cell by heating a mixt. of RbCl and Li metal to 500-

550.degree.. Anal. of the obsd. spectra yielded the:
- rotational and centrifugal distortion consts., spin-
( rotation interaction consts., and hyperfine interaction
1 consts. The bond length and the vibrational frequency




were calcd. from the rotational ‘. .and centrifugal
distortion consts. to be 2.254,193 -1(15) A and
387.22(20) cm-1, resp., for 85RbO. The ground
electronic state of ‘RbO is 2.SIGMA., and the low-lying
2.PI. state is located at 650-700 cm-1 above the ground
state by using a 2nd-order perturbation expression with
the vibrational energy in the denominator for the spin-

rotation interaction const. The obsd. hyperfine
interaction consts. indicated that the RbO radical is
essentially an ionic mol. microwave spectra rubidium

monoxide radical; mol rotation spin coupling rubidium
oxide Centrifugal distortion, Excited vibrational
state, Ground state, Hyperfine splitting, Microwave
spectra, Molecular rotation, Rotational spectra, Spin-
rotation coupling, Vibrational frequency, microwave
spectrum of rubidium monoxide RbO radical prepd. using;
12509-27-2, 221637-55-4, 221637-56-5, microwave spectrum
of rubidium monoxide RbO radical; 7439-93-2, processes,
7440-17-7, processes, 7791-11-9, processes, 10024-97-2,
processes, microwave spectrum of rubidium monoxide RDbC

i radical prepd. using
b e T T
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F: RbO

P: 3
130:258818 The microwave spectrum of the
rubidium monoxide RbO radical. Yamada,

Chikashi; Hirota, Eizi (The Institute for

Molecular Science, Okazaki 444-8585, Japan). e
Chem. Phys., 110(6), 2853-2857 (English) 19 The

rotational spectra of 85RbO in the ground- and the
1st excited vibrational states and of 87RbO in the
ground vibrational state were obsd the millimeter-

and submillimeter-wave region. The RbO radical-

was gener - a high-temp. absorption cell by the
reaction of N20.with Rb vapor, which produced in
the cell by heating a mixt. of RbCl and Li metal




