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Determination oféissociation energies of
diatomic molecules from spectroscopic
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x 24B445.. repMOMIAMUEQ JiCHapeuint LryUs. vucpi‘uq I "!&3‘
mucconnan CrO, CrO, 1 CrO3. Grim leyR.T,Burns
R. P, Inghram Mark G Tliermodynamics of the

vaporization of Cr,0;,: dissociation energies of CrO, Cr0,,
and CrOs. «J. Chem. Phys», 1961, 34, Ne 2, 664—067, \
“(anr.).—C NOMOIILIO MACC-CHCKTPOMETpa II3yUeio ncm\-E "\\’ A
penire Cr03 B 1efiTp. 11 OKICHITEALULIX YCIOBIIN. Obpasd
ot Cro0; moMeumamich B MmosmnGenonylo 9¢dysuornnyio \S)
raMepy, (yTepopanuyio IrBIyTpIl nepcx:pncrammaonan-{ ¢\‘\
‘woit AlsOs. OTnowemie mwiomar dgdysionnoro OTBepy » =N
erist (qurad. 1 sem) K TOBEPXHOCTIL JICHApelInl PaBHO . |
10-3. Jlmst CO3jamIs OKMCIANTEJALNLIX YCJIOBIIT B oy~ \
3IONNYI0 KAMEpPy MOT BBOJIITCST KIICIIOPOL. Macc-cnexrp’
napon uajg CroOs 1T 110TENINIANLI TMOSBICHI 3aporucrpn-}—\
POBAHILIX IIOHOB 10KA3AJI, YTO B rasonoii (pase MEIOTCH
Cr, Cr0O, CrOs, O 11-0, a mpIr lCHapeIuir B OKIICIIITEI b
npix yexopusnx — taske 1 CrOs. HemareniocTn Macey

" CHCKTpa BO BpPCMCHII TIPII TIOCTOSIHHNOIT T-pe yua:’xmnae'r,'—--' oo

w10 Cr03 lCHapseTCst KOHrPYONTHO. Orramubponan Tpiy
Gop mo Ag, aBTODHI ONPCHEMINIL TApI. JIABJICHIIS nonno-"-- s
gentop. _llcnonnionan__TITEPATYPHLIC MOT.  IOCTOSMIILIC,
= ;2 Cus- /0D «

[




At CrO 1t onenun nx aua CrO, u CrOj, aBToOpLI ompejes
mut AH® past p-upit CrO(ras) — Cr(ras) -+ 1/,02(ras),!
Cr0Oz(ras) — Cr(ras) + O,(ras), CrO;(ras) — Cr(ras) +|
+ 3/202(ras). KomOunamreit 9TIX JAMHBIX ¢ oueprieir
mreconapn O; mosyuenst eatuinst Do st CrO 101,1 _ii
£7,_Cr0,_227,1 # 15 11 CrO; 841 .20 kkaa/soas. 10, X!

{ e
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.J. ‘Chem. Phys. 34, 664-7(1961).—The vaporization of

FThermodynamics of the vaporization of Cr,0;: dissocia-!
tion energies of CrO, CrO;, and CrO;. R. T. Grimley,
R. P. Burns, and Mark G. Inghram (Univ. of _Chicago).

Cr;0; was studied by mass-spectrometric methods. The
vaporization proceeded with the formation of Cr, CrO,
Cr0Os, at. O, and mol. O as the principle gaseous species.
Under oxidizing conditions, CrO; was also observed. Dis-
socn. energies of the gascous mols. were Dy°(CrO) = 101.1,
Dy°(Cr0O;) = 227.1, and D,°(CrQ;) = 341 kcal./mole.

— = Henry Leidheiser, Jr. |



L o % 1) ooy : :
Vibrational frequencies of the chromium-oxygen bond and the
A. Campbell (Harvey Mudd

%,0 | oxidation state of chromium.’ J..

2 Coll.,, Claremont, Calif.). Spéclfochim. Acla 21(4), 851-2

// & | (1965)(Eng). The ir spectra of BaCrO,, Bay(CrOy);, Ba.CrOy,
~~"fand Cr;0; in the 1000400-cm.™* range show a regular decrease

'in the Cr—O stretching frequency as the oxidn. state of the Cr

"7 T[T [ decreases. ,

RCSQ p—ews.
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(/éwya{ Leo Brewer,Gerd Rosenblatt.

i V(L/{cu/‘. "Adv. in HJ.gh Temp. Chem. 1"
0474,7/0471) 71969,2,I-83,"
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0731x ) Chromium(ll) oxide. Brauer, Geo

wa .5 Za K. H. (Univ. Freiburg B'z

Ger.). Z. Anorg. Allg. Chem. 1969, 369(3-6), 144-53 (Ger).
Cr;0; and V,0; were heated in high vacuum at 1300° to give a
homogeneous mixt. phase (CrO).(VO),-: (x = 0-0.12). The
MnO-CrO and ZnO-CrO systems were immiscible; thus, no
mixt. phase was obsd. The metal-O distances (2.33 A) in
CrO are compared with previously published values. CJIG

;_Reuther, H.;

\

1969

I
r ':'ancburg/Br., NSO R 18
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and dissociation energies of ¢ ompounds
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, A7
92: 1378602 The potential-cneryry curves for Bér and Nbx
stafes of the chromium oxide (CerQ) wnlecule., Gow fa, L.
Siddarame; Murthy, N. Sreedhara {Dep. Phyw, Univ. Myso
Mysare, 570006 India). Acta Cienc. Indica, |Ser.] Phys.
5(3), 05-100 (Eng). The difference between the ealed. and obsd.
vaiues of the rotational const. e is a measure of the deviation of i
the Morse curve from the true potential enerey curve.  As this
deviation is significant for both the stalen of CrQ, the true
potential-energy curves are preferred for the computation of the |
vibrational {ransition probabilities which are required in the |
interpretation of the exptl. intensities of CrO (1 -X) band system |
of astrophys. importance. ;
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Crr7 72260 €. G2 X 7970

12 1351. 'Bo3Gyxpaemblii B pa3psie CnexTp HCMycKa-
HHS M CNEKTP HHAYLUMPOBAHHOM Ja3epoM (ayopecueHunH
mosekyanl CrO. Bpawartenbnblii anaana nepexopa ASII—

|
|
|

X5II. Laser-induced fluorescence and discharge emission |

spectra of CrO. Rotational analysis of the’ ASIT—XSII

transition. Hocking W. H., Merer A J, Mil-

ton D. J, Jones W. E, Krishnamurty G. «Can.
J. Phys.», 1980, 58, Ne 4, 516—533 (amra.; pes. ¢pannu.)

Bunosken BpaulatesnbHbf aHanu3 nepexofa CrO(ASIT—
X5II), A ~6000A B Bo3GyxJaacMOM B TJelolleM pa3spsize

CMeKTpPe HCIYCKaHHs M B ONCKTPE HHAYUHDOBAHHON Jaze- -

pom d¢ayopecuenunn CrO. Ormeuero, uto Mosexyaa CrO
ABJISICTCS NMepPBOit MOJIEKYJIOfi, A% KOTOPOif yaanoch BH-
NOJHHTbL TIOJHBIN BpallaTeIbHbI aHANH3 KBHHTETHOH CHCTe-
Mpl nosoc. OGHapyeHO, uTO BpallaTenbHas CTPYKTYypa
cocrosuusa ASIl, BO3MylleHa B3aUMOAEHCTBHAMH C UEJbLM
PALOM APYPHX 3JICKTPOHHBIX COOTOSIHHIT He MpOSABJSIOULHX-
Csl HETOCPC/CTBEHHO B CIeKTDe Honmyckanus. Bmba. 25.
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22 5148. Cnektpn  dayopecuenuun CrO uupyunpye-
Mble Jga3cpomM H CNEeKTPbl HCNYCKaHHS, noaﬁymnaemme B
paspsane. AHaau3 BPAWATENbHON  CTPYKTYpPLl MEpexond
ASIT—XSIT. Hocking W. H, Merer A. J, Mil
ton D. J, Jones W. E, Krishnamurty G. La-
ser-induced fluorescence and discharge emission spectra
of CrO. Rotational analysis of the ASII—X®II transition.
«Can. J. Phys.», 1980, 58, Ne 4, 516—533 (anru.)

]'Iponcncuo MOBTOPHOC HCCJACAOBaHNE 3JECKTPOHHOro re-

pexona ASII—XSIT monexyas CrO (moiocwt 2—0,1—0,0—
0,2—2, 0—1,0—2). CnekTpe HcmycKamus Bo30yXKaamiuch
AH6O0 TpH TNpPOXOKJACHHH TNOTOKAa Trefus, COAEPIKallero
CrO,Cl;. uepes Gesanektponnnit MB-paspsan, aubo c mo-
moublo MB-paspsina B atmochepe aprona nag TB. CrOs.
BuimosHeH aHaJH3 BpalllaTeJbHON CTPYKTYPH moJioc (mpH-
BOISITC BOJIHOBBIC YHMCJAa JHHHIT H HX OTHeceHme, [=
=0—70) n MOATBepXKIeH THN mnepexona. Bo Beex marn
nojnoJsocax HaGJ0fasoch 3HAYHT. A-yaBoenne H GoJblioe
qyHeJI0 HeGOJIbIIHX JIOKAaJbHBIX BpallaTeJbHBIX BO3MYlle-
HHil, K-pHe B cJyyae JHHHII ¢ HH3KHMH 3HauCHHSIMH [ He
103BOJIHAH TNPOaHaJH3HPOBATb CNCKTP B PaMKax OGBIMHEIX
meronos. Ilpn ornecenun Jmuuii B mosocax 0—0 u 1—

S~ Yy~ F0 458



B 006JacTsiX, Te NpOSIBJASIOTCS BO3MYIICHHS, a TaKKe B |
06JaCTH KAaHTOB 3THX TOJOC HCMOJb30BAJCSH METOX CMEKT-
pockommi nasepioft daryopecuenunn. Cocrosne ATl Bos-!
MyllleHo GOJBUINM WUHCJAOM JAp. 3JEKTPOHHHIX COCTOSHHI,
K-phic CaMH He BHOCAT BKJaja B crekTp memyckammst. ITo-
JIyyeHHBle H3 CIEKTPOB Jia3epHoro Bo30yxAeHHs aommJe- !
pOBCKHe IWIHPHHBI JIHHHIT. COOTBETCTBYIOT T-peé HECKOJIbKO
~ mmke KomuatHOf. ITpHBefeHH 3HAUCHHS MOJEK. KOHCTaHT

T—l» TOv ‘Tlv T?; T3v Bv Dy 0+P+(I. P+2qv qv ADv ;‘-D Ans!
coctosnmit ASII u XSII (yposun v=0—2). 3uaueHus pab-
HOBECHBIX MOJICK. TOCTOSHHBIX Te, e, WeXe, Be e
(8 cm—'), Ye(A) S%Cr'%O: cocrosmme X°I—0; 898,50,
6,72; 0,526643; 0,004434; 1,6179; cocrofiHHe Asl'l——i
16580,29; 752,81; :10,12; 0,473712; 0,005483; 1,7059. 3Ha-i
uennst mapameTpos Tv, A, A u m (B cM~'), OMUCHIBAIOLUIX:
crmi-opGHTaAbHOe pacllenjenne ypoBHelt U COCTOANIH
A u X cocrosmne X5I, v=0—0; 62,87; 1,119; —_-0.072;
v—1—884,976; 62,418; 1,098; —0,075; v=2—1756,568;
61,936; 1,091; —0,063; cocrosinne ASII v=0—16502,404;/
54,578; 0,069; —0,128; v=1—17234; 814; 53,589; 0,022;
—0,105. L R M. Kos6a



00 Sewbrownuod LV, Melees A A

wiC V%&d« Nw( (Zhuxl SULQ mw "(820
Ay sy

j{a,wvﬂﬂ

CAG80 B2 W24 tStW %



Dol C™0) 198/
KA rrenleod P A ,
et @d .
0“\7‘ Ao Chiern. Soe /9%?//
23 (21), 6s0/-¢c502
O



(g O 145 7
balducee £ y e/l .

(CM/ /7  Lhers | Fre %éﬁaf@/

R 28 /4/ 957, il /)U
09 - 7774

‘ 3 ~
(e bePlryy) /)



(Wﬂ;'/z%/mz /jfjf/ 7958 7.

(ot

/(/’(/ﬁ%’?c"d .://,://,/ Z/M

(%3) /7 L//ﬂég //Z/;/ﬂf/ ’7r 7
5~ gyz —I9YY

//




150, (Ommucek 31 - 159/
//Vé@/w% KW: .
96%79/)4/ %éwf W | } f‘f‘fj/’f.
Fpasen- See., 198, H, N3
Wolygona ° 179290,




010 /982

9 [1249. Peakuuu Cr+, Mn+, Fet, Co+ u _Nit ¢ O,
u N;O. Hccaenopanue 3aBHCHMOCTH Ce4EHHA SHAOTEpPMMYC-
CKHX peakuMii OT TNOCTYynaTeJbHOii sxepruy, Reaction of
Cr+, Mn+, Fet, Co*, and Nit with O, and N.O. Exa-
mination of the translational energy dependence of the
cross sections of endothermic reactions. Armen-
trout P. B, Halle L. F, Beauchamp J. L.
«J. Chem. Phys.», 1982, 76, Ne 5, 2449—2457 (aura)

HccneloBana 3aBHCHMOCTb CEYEHHIT SHAOTEPMHY. peak-:
uuiit wonos Cr+, Mn+, Fet, Cot, Nit ¢ MoJekysnaMu Oy
n N,O or nocrynateabhoii suepruu. Hous merannos BbI-

~ TSIrHBaJIHCh W3 HOHHOTO HCTOYHHKA C TMOBEPXH. HOHH3aUHei,'
YCKOPSIIHCh, CEJCKTHPOBAJHCh O CKOPOCTAM, 3aTOPMAXKH-:
BajHCL 1O HYXKHBIX SHEPTHIl CTOJKHOBEHHIT H ¢dhoxycuposa-
auch B Kamepy crosxnosennit ¢ Oy n N2O npn nasu. 1—5-
.10-3 amym pT. cr, MOHH-NIPOAYKTH H HENpOpearnpoBaBLIHE |

b 195300 o O ity Fed G



HCHBI JIeTEKTHPOBAJIHCh KBAaJAPYNOJbHLIM MacC-GHJILTPOM H |
3JIGKTPOHHBIM YMHOXHTesieM, Bce peakmumn, sa mHokaioue-
nuem  Fet+4N,O, xXapaxkrepusyioTcs 3HEpPreTHu., TOPOroM
E,. Haiizeno, uro Xopoiluee COBNajeHHe Ajas NOPOroBOro
TIOBE/ICHHsT CEUeHHii H TEPMOXHMHY, NAHHLIX TOJyyaercs
B T. Ha3. MojaeaH JHHHH 1eHTpoB Jlesuna u Bepucraiina,
nmalomeii  3aBHCHMOCTb O (E~ (1—E¢/E)™ ¢ n, paBHBIM |
~1. Onpeaenensr BeaHuuub 3Hepriit cBsisH D (Cr+tQ) = |
=345 5B, D(MnO+)=248 5B, D(FcO¥)=3,0l 3B,
D(CoO+)=2,76 3B, D(NiO+)=1,95 3B. A, A. 3emGekoB

———

ol
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2, - /98%
20 910. Peakums Cr+, Mn+, Fet+, Cot m Nit ¢ O,

u N.O. HccaenoBanie 3aBHCHMOCTH CeyeHHii sHpOTEpMHYE-
CKHX peakuuii oT MNOCTynarejbHO/i SHEPIHH. Armen-
trout P. B, Halle L. F, Beauchamp J. L. Reac-
tion of Cr+, Mn+, Fet, Co+, and Nit with O, and N.O.
Examinalion of the translational energy dependence of
the cross sections of endothermic reactions. «J. Chem.,

Phys.», 1982, 76, Ne 5, 2449—2457 (anra.) :
" TexHHKa pacceamilss HOHHOrO TMYYKa Ha ra3oBOi MHIICHH
‘@ ) HOMONb30BaHA JJIS JCTAJbHOTO HCCJeJOBAHHS 3aBHCHMOCTH
0 ) OT MOCTYNaTesbHOf SHEPTrHH CeueHHii O00pa3oBaHHA JByX-
ATOMHBIX HOHOB OKCHJOB f1€DEXOJHBIX MCTaJJIOB B DP-UHAX
M++0;~MO++0 1 M++N;0—-MO++N,, rae M=Cr,
ﬂ Mn, Fe, Co, Ni. Vonn MeTasioB 06pa3oBHIBAJIHCL B pe-
syabTaTe HOHH3auHH Ha IIB 1MapoB TrajoOMAHBIX —cOJed
CrCl;, MnCl,, FeCls, CoCl; n NiCl,. Huskoe nasa. raso-
-4/) ®Boi sumenn (1—5)-10-% MM O6eCNeuHBANO PEXHM CIH-
HHYHBIX CTOJIKHOBeHHit, VIORHBIE TIDOAYKTEI paccesus ze-

Y. 1984, 19 Wi



TEKTHPOBAMHCH C MOMOUIbI0 KBAXPYMOJIBHOTO Macc-(ub-
Tpa. ¥ BCex PaccMOTPEHHBIX D-IHil, 32 HCKJIIOUCHHEM P-UHH
Fe++NO,, oTmeueno Haiwune snepretny. nopora Ei. Pac-
cMoTpenue GyHKIHI BO36YXKAeHHS AT p-unit O, nokasa-,
J0, uTO HaHbojee aJEKBATHON SIBJISETCA KJacCHHUECKAA
MOneNb IKeCTKHX wwapoB G~ 1-—Eo/E, rme E— suepras
CTOMKHOBCHHS, . OnpejesieHHble TakHM ~06pas’oM 3Hepriy
casisn_ags _CrO+, MnO+, FeO+, CoOt, iO+  paBHH.
Toors. 3,45%0,1; 2,48%0,1; 3,01xCT; 2,76%0,1; 1,95+
+0,1 3B. [Tosesenue ceueHust B 06nacTH BBICOKHX SHEpTHi’
aHAMU3MPYETCS C Y4eTOM BO3MOXHOCTH 00pasoBaHus Tpex
vacTHi. OTMeuaeTcs, UTO [MHHAMHY. DAacCMOTpeHHE p-LUHH
N.O rtpeGyer yuera HeagHabaTHY. addekron. k

XL A. U. Maeproita
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10 1420.  Pa3pewenHoe Bo BpemeHH HaGaonenne 303-1
OGyKAEHHbIX ATOMOB H MOJIEKYsl npH MHOrodoToOHHO mMC-
counaunn, Time resolved observation of excited atoms|
and molecules in multiphoton dissociation. Schrg-!
der H, Lamprecht H, Kompa K L.—12 Inter-!
national Quantum Electronics ‘Conference, Munich, 22—/
25 June, 1982.— «Appl. Phys», 1982, B28, Ne 2—3,!
180—181 (aura.) R _ . m o1 o e
" IMpeacraBichpl  pe3y/bTAaTH H3YydeHHs H3JyuaTeNbHBIX,
csoitcrs atomos_Cr u Mosekyn CrO B rasosoii _dase,
o6pasyouuXcs- npH MHOrOo(QOTOHHON JAHCCOLHAIHH o6pa3-i
o xommickca CrO,Cl; ¢ momombio H3nyueHHsi sasepa Ha|
KrF uiTcHCHBIOCTEIO10- Br/cm2. Hcenenoant paspemeuz
Hbic BO BPeMRHM CHNEKTPHI H NPOAHATH3HPOBAHE KHHETHKI
3aTyxXaHHs JUOMHHECUCHLHH 3THX (OTONPOLYKTOB, Hoxa-(,
3an0, yto oGpazosanne Cr n CrO HHAYIHPYETCA CTOJKHO-
penusivi,  Jlan aHaau3 _KoJjebaTesbHOl CTPYKTYDHI - CTIeK-!
TPOB JIOMIIHECI Crenan BulBOAg O ‘MOHOMOUIE-,
KyafipHoji npHpone o6GpasoBanust BO36YXAEHHOrO “CrO c
JyMst JAOTIOJHHTEJBHLIMH KBAHTaMH KOJeGaTesbHOf aHep-!
run. Haiineno, yto mnpejuecTtsyiouiie oGpasoBannio Cr "i
CrO (oTONpOAYKTHl SIBJSIIOTCST Pa3HBIMI, T. A. UI.!
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/ 100: 423128 A ‘study of the first jonization potential of the|
chromium monoxide (X 5I1) molecule with high-temperature!
photoclectron spectroscopy. Dyke, John M.; Gravenor, Brian W. |
J.; Lewis, Robert A; Morris, Alan (Dep. Chem., Univ. Southampton,
Southampton, UK S09 5NH). J. Chem. Soc., Faraday Trans. 2
1983, 79(7), 1083-8 (Eng). The 1st band in the He 1 photoelectron
spectrum of the CrO(X s[I) mol., obtained via the gas-phase reaction
é; + Oa, was recorded, The adiabatic and vertical ionization
potentials of the obsd. band were 7.85 and 8.16 eV, resp. Anal. of !hel

I

y . obsd. vibrational structure yielded we = 640 cm-! and Franck-Condon
anal. of the vibrational envelope gave ro = 1.79 A for the ground|

electronic state of the ion, wh ch is g;edicted on the basis of ab initio '
configuration-interaction calc.:s. to be a ¢X- state. i

(o OO (e, e, 4157
c.A198Y, oo, 76
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~'5BI160.. OrnocHTeNbhe cuan nojoc W3 awaamsal

PaCnpefle/ieHHS MHTEHCHBHOCTH B cHcteMe A—X  CrO.
Relative band strengths from the study of intensity di-'
stribution in the A—X system of CrO. Bagare &, P,
Murthy N. Sreedhara, «Physica», 1984, B125,
Ne 2, 266—267 (aura.) |

H3mepensl oTHOCHT. MHTerpaibHHe HHTeHCHBHOCTH nosoc!
2—0, 3—I, 1—0, 2—I1, 0—0, 1—1; 2—2, 3—3, 0—1, 1—2
nepexoga ASII—XSII .B cnekTpe HCIYCKAHHS  MOJIEKYAH|
CrO (nyroson paspsn, dotorpaduy. cucrema perucTpauHsu!
¢ mocsepyiousM \hotomMeTpupobannem). [Ipupenenn 3anave-:

DZ(‘/] . HHA A o0 o1 700 (Io=100), Sv’ v” ¢akTopn  Ppan-!

ka—Kougona u r-uentponam AJAl . Mepexonos v’ ==0—5—
v”=0—5, HCNONbL30OBaHHKE AMS HaXO0X/CHHS 3aBHCHMOCTH .
9/IEKTPOHHOTO MOMEHTa . [1IEPEX0Aa OT MEeXBALECPHOro pac-:
cTosHus. -B unteppane 1,60A <R<1,72 A R,(R)=const><i

X(I—O,SQS&. B. M. Kos6a,

X. /G988, 19, v S
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101: 200582g Kelative band ltm,ﬁl from the study of hlteultyi

distribution in the A-X system of chromium(II) oxide.’ Bagare,
. P.; Murthy, N. Sreedhara (Dep. Plyn., Univ. Mysore, Mysore,
670 006 India). Physica B+C (Amsterdam) 1984, 125(2), 265-7.
(Eng). Relative integrated intensities were measured for 10 bands in
the vibrational structure of the astrophys. significant. ASx—Xsr |
system of CrO by the technique of photog. photometry. - Vibrational|
transition probabilities were computed using the revised mol. consts,
of the electronic states. By using these results, the variation of.
electronic transition moment with the internuclear u:n. was R.(rg =
A A

3 t. X (1-0.398r) in the r 1.60 A < r.<1,72
/W/MHL’ZZ%? * array of band strengths is presentad. St

A=V

c.A./98Y, /o), w32
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3JI237. OTHOCHTENbHblE CHJBI MOJOC MO Pe3yAbTaTaM
MCCNE0BAHMsT PACTpPefie/ieHHsT HHTEHCMBHOCTH B CHCTeMe
A—X mouaekyam CrO. Relative band strengths from the
study of intensity disribution in the A—X system of:
CrO. Bagare S. P, Murthy N. Sreedhara,
«Physica», 1984, B125, Ne 2, 265—267 (aurn.) :

Ias 10 xone6atenbubix mogoc cucremsl CrO (ASn—X®n),i
npeicTaBasiolweit acTpodu3HY. HHTEpeC, MeToioM <HOTO-|
rpaduy. (HOTOMETPHH ONpeie/eHbl OTHOCHTEAbHble HHTErp.
uuTeHcHBHocTH. Paccyntanst xo3¢. Ppanxa — Kouzona
onpeje’eHa 3aBHCHMOCTb 3/IeKTPOHHOTO MOMEHTa Iepexoja’
oT MexbsjgepHoro paccesnua R.(r) =cons {(1—0,398 1)
g 1,60 A<r<1,72 A, ) B. C. Usauos
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21 B1188.  ®ypbe-cnekTpockony : BpawareabHbIA
ananu3 noaocel ASZ—X5IT (0,0) BGan3n 8000 cm—!, Fou-
rier transform spectroscopy of CrO: rotatjonal analysis
of the ASZ—XSII (0,00 band near = 8000 cm-!.
Cheung A. S.-C, Zyrnicki W, Merer A. J.
<J. Mol. Spectrosc.», 1984, 104, Ne 2, 315—336 (aura.)

C nomowbio ¢ypbe-CneKTpOMeTpa  HCCJEN0BAH CMEKTp
CrO B oGnactii G000—10000 cM~!. B cnekTpe Huakoro
paspeuicnus 06GHADYXKEHB TPH IUHPOKHE MOJIOCH, UeHTDH-
posanuste npu 7200, 81000 1 9000 cm~!, i Gosee cnaGue.
nosocet nipu 6300 1 9500 cm~!. TTosioca BGau3n 8000 cm—!

ﬂ/) . othecena K nepexoay ASEZ—XII (0,0). u 3apeructpuposa-
Ha c paspewennem 0,03 cm~'. Ornecennl u npoanamusy-
poBaHbl MATbAECAT BeTsell mauuoli mosocsl. Onpexenent
NOCTOAHHLIC CNHH-OPGHTAILHOTO B3aHMOAENCTBHA M A-ya-
BOCHHSI B OCHOBHOM 3JIEKTPOINHOM COCTOstuui. = [loka3zalo
UTO OTHOCHT. HHTCHCHBHOCTH BCTBeli HE COrJIacyioTest ¢ Bl
PaKeHHAMH, NOJNyYeHHBIMH A1s nepexoaa SE—3I1 B cayua !
THNA CBA3H_«a» no [yuay. . : I/I.,‘)Kn.rmncmm]

X./98Y, 1Gw20
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"2 J1207. © dypbe-cnektpockonust CrO. Bpamarteabhmit
aHaans nogochl_ASS—XSIT_ (0,0)~OKox0_800( -1. Fou-
rier transiorm specfroscopy of CrO. Rotational analysis
of the AS—XSII (0,00 band near - 8000 cm-!.
Cheung A. S.-C, Zyrnicki W, Merer A. J.
«J. Mol. Spectrosc.», 1984, 104, Ne 2, 315—336 (anra.)
MerogoM ¢ypoe-criekTpockonni B Gmikueir UK-oGaactu
HCCJICAOBAH CICKTp H3JayyeHHst razoobpasnoro CrO. O6Gua-
PYJKEHO HCeCKOJMBbKO caabblx moioc B Hutepsase 6000—
b&’ﬂ . 10000 cm—!, camas ciabHas M3 KoTophiX (8000 cm-1)
‘mpunucana nepexony (0,0) SZ—°II. B 310t mosoce mpose-
neno oTuecenne 50 BeTBelf, YTO BNepBbC MO3BOJMHIO_ _Je-|

ch. /955, 18, v



TaNbHO : 0XapaKTepH30BaTh KBHHTETHOE 3JEKTPOHHOE CO-|
CTOsIHHE MOJICKYJ/bl B ra3oBoit ¢ase. Brruncaenn snauenns
KOHCTaHThl CMHHOPOHTANLHOrO B3aHMONCIHCTBHS H A-yABOe-|
HHs. DKCHNCPHMCHTAJbHBIE OTHOCHT, HHTCHCHBHOCTH BeTBei |
He COr/acyloTCs CO 3HAYCHHAMH, BBLIYHCJEHHBIMH A7 WYHC-|
Toro mnepexoga SX—SII, YTO TrOBOPHT O 3HAYHTEJILHOM:
CMHH-OPOHTaNbHOM 3aMEIIHBAHHH B NMCPEXOMHBIX MOMEHTAX'
ADPYTHX Nepexolos. __E. II. CmMupuon|
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Ski L et al.
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9 1122. ~ dopmyabl cuabl JHHHI aas 53 —SMI-nepexona)
;B_mpomexyrtounom cayuae. Line strength formulas for
52511 transition in. the intermediate case. Kovacs I
«AKTyan. npo06J. cnekTpockonu#. MaTtepuanu CHMIL " yye-|
HEIX COIl. CTPaH MO HOB. MpoGJ. cneKTpockomiH, Mocksa,|
‘18—22 wuions, 1984. M., 1985, 13—17 (anura.) :

Passura npouenypa pacyera cul nepexoos Mexay co-
crosmusiMH  |°Zy) u I, . onHCHBaEeMEHMH cyuaem
Fynpa b u npomex. cayyaeM Mexny @ u b cootsercTBei-|
HO, MpHMEHHTeNbHO K MoJiékyae CrO. BuucieHHHe cHAM!

amnnit s 51 serBr 0—0 nosocsr (J=20) naxomstes B|

"YAOBJICTBOPHTEJIbHOM COIJIaCHH C 3KCNECPHMEHTOM.

A, 0. Illecraxon,

J

R 1885 /8 NG
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17 B1155.  dopMyaa nas cua auHui nepexopa SZ—°II
g mpomexyrouHom cayuae. Line strength formulas for|
53 S[I transition in the intermediate case. Kovacs IJ
«AKTyas. npoG6J. CHNeKTPOCKONHH. Martepuansl CHMI. yue:
HBX CcOlL. CTPaH MO HOB. NMpoGJ. CMeKTPOCKONHH, Mocxsa,'
18—22 mions, 1984. M., 1985, 13—17 (anr..) ' C

Tpuseneno obllee BhHpaxeHHe LA CHJ BpalllaT. JHHH
nepexoj0B BHAA 5% (b — Tun ©BA3M 1O Tyuay) — 511 (npo-,
MEXKYT. THN CBsI3H) B JABYXaTOMHBIX MOJEKyJaX (60uee,
JleTanbHO MaTepHalq NYOJHKYeTes B «Can. J. .Phys.»,!
1984). ComocTaBjeHbl BHUHC/CHHbIC H SKCNCPHMEHT. CHIL
aunuit (/=20) ans 51 BeTBH MOJOCH 0—O0-nepexonaj

AsS—X°T1 monexyaw CrO. .. B. M. Kos6a!

Y /995 19 v L.
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9 J1194. <I)opmy.nm AJ PACNpPEfETeHsl BPaaTebHbIX
HHTEHCHBHOCTEH B nepexofax 58-«-SII(int) B p,nyxa'rownmx
moaexyaax. Formulac fofgt-ﬁe‘roﬁm*mrmty—mm
fion ol =< (inf) transitions tr—diatomjc molecules'
Kovics I, Antal J. «Can. J. Phys», 1984, 62,
Ne 12, 1603—1609 (aura.; pes. ¢p.) _ : {

BLIBCZCHE TOUHHE BHIDAXKCHHA /I ° pacrpepeseHHs|
BpalllaTeJbHEIX HHTEHCHBHOCTE)t B nepexomax X «—5II B!
cayuae, ®oraa coctosiie SII OTHOCHTCS K THIY CBA3H,
NPOMEKYTOUHOMY MeXAy THmaMu a H b mo I'yuny. C HC-‘
10JI530BaHHEM BBIBEACHHHX (- _UPOBEJAEHH _BHYHC/ICHHS,

nns mepexopa ASE—XSII B monekyse CrQ. . Moryueno!
xopowee cornacue ¢’ skcnepumentod. - E. TI. Cmupuos:

o @ Myean. Ly
ob./985 15,79 7 nonass A ol 05y
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102: 86612k Rotational line strengths in a 8 - 8[ transition
with application to the A - X systom of chromium monoxide.
Sassenberg, U.; Cheung, A. 8, C.; Merer, A. J. (Dep. Chens., Uniy,
British Columbia, Vancouver, BC Can, V6T 1Y6), ' Can. J. Phys.
1984, 02(12), 1610-16 (Eng). Detailed culenn. of the line strengthy
in a 8% - II transition us-a funclion of J show that the relutive
branch intensities in the A - X system of CrO, which do not follow
the published formulus for 62(b) - ¢I1(a) transitions, can be explained
very well in terms of strong spin uncoupling in the $I1 state, with a
5— i single perpendiculur transition moment dominating. It is emphusized |
/% Z~ that spin uncouKling affects line strengths by an amt, that increases!

very rapidly with multiplicity, so that algebraic formulas for the pure
coupling cases quickly lose their value. An unusual cancellution
effect occurs in the muin branches of a 8% - 811 transition, 9 of which
have intensities that drop to zero and then rise again with increasing

O
@.A«/QKS?_/@,/\//O'
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" 9JI204. Cuasl BpamaTeNbHbIX.  JHHHMIT  mepexojal
55—S[ npumenuteabio k cuctemé A—X moaekyant CrO.|
Rotational - line strengths in a 5X—3I1 transition with
application to the A—X system of CrO. Sassen-
berg U, Cheung A. S.-C, Merer A, J. «Can. J.
Phys.», 1984, 62, Ne 12, 1610—1615 (aura.; pe3. &p.)
Buinosnenbl jAeTajbHBIC pacyeThl HHTEHCHBHOCTH Bpa-
maTeJAbHHIX JIHHHIT Aas nepexonos Thna SZ—SII. Pesyab-
TaThl pacuetoB st MoJexkyast CrO CBHAETCNLCTBYIOT O
TOM, MTO PpACITPCAC/EHHE HHTEHCHBHOCTH JIHHHIT CHCTEME!
ASS—X5II, KoTOpoe He MNOAUHHSICTCS H3BECTHBHIM 3aBHCH-
MOCTSIM JUIi KBHHTETHBIX mnepexopos Thma °3(b)—SII(a),
MOKeT 6biTb OGBACHCHO C YYeTOM OTCYTCTBHS 3((peKTOB
cniiosoro csspiBanust B cocrosunn SII.  Otmeueno, uto)
ycTanoBJeHHBIT AKT HMECT BCCbMA oOuHit XapaKTep 1111;1{
CHCTEM € BBICOKOIl MYJBLTHIIETHOCTBIO, NpH alaju3e KO-
TOPHIX '1[eJ1ecO06Pa3H0 HCNOJb30BATh UHC/ACHHBIE PACUCTLI
HITEHCHBHOCTH JHHHIT, BMCCTO H3BECTHBIX (AKTOPOB Xén-‘

ch. /988, 14, NG



b 7 G773 - /988

102: 209718 Trausition meta! oxides: chromium monoxide,|
molybdenum monoxide, nickel monoxide, palladium monoxide,!
and silver monoxide. Bauschlicher, Charles W., Jr.: Nelin,'
Constance J.;- Bagus, Paul S. (Ames Res. Cent., NASA, Moffett!
Tield, CA 94035 USA). J. Chem. Phys. 1985, 82(7), 3265-76 (Eng).!
SCF and MC-SCF calcns. showed that the transition metal oxides|
are quite ionic. Mulliken population analyses for several oxides gave
a neg. charge of ~0.7 electrons for oxygen. When the transition|

: metal d-shell is only partially filled, the d-orbitals are involved in
v covalent bonds with O; hoth two-clectron (bonding2-antibondingo)
/ﬂ&’) QW] and one-electron (bonding?-antihonding!) bonds are formed. These|
/’ "/ ) covalent hends occur n addn. to the jonic bonding. There- is
_ . - A da-02pe repulsion: this repulsion is redyced when the de electron |
. promoted into an orbital that has do_minnptl)' 4spa character and {g
: polarized away from O. This effect is quite large, greater than half
and electron, for some states of CrQ and MoO. . -

2O b, ® b, P A0

C.A. 1985 /04, yAY
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2 J177.  Oueprus auccounaunn moaekyam CrO. On thel
dissociation energy of CrO molecule. Reddy R. R,
Reddy A. S. R. «Indian J. Phys.», 1985, B59, No 1,
13—18 (anra.) . )
IToTeHunanbHas KpHBas At OCHOBHOrO XS7-COCTOSHUS!
Moaexyant CrO nonyyena no merony PKPB p pesyabraTe
MoAGOpa MATH MapaMETPHY. IMITHPHY. G-UHK TR TynGep-
ta—lupwdenbaepa. B pacuerax wcnosnb3oBanm -H3BecTHas
CHCTeMa Kosie6aT. ypOBHeil MOJIECKYJH H'HaGop MOJIeKYJIsip-
HbX TocToAHHBIX. [lpennoxen MomnduwiposanHmii = cno-
co6 onpexeneHusi Touek mosopora. OnpenedeHo 3uauenne
vé ; ﬁ 3Heprun auccounaunn D®=4,311+0,04 3B, cor.nacyrou.lee-,f
é"/?') ag €A C XapaKTepoM HOHHOII CBA3i, B MoseKyne, I. A. Bomne

é/). /ggé/ ﬁ’,\/ﬂ/ ‘
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5B1159. OG oneprum muccounaunn modaexyant CrO.
On the dissociation energy of CrO. molecule, Red-
dy R. R, Reddy A. S. R. «Indian J. Phys.», .1985, B59,
Ne 1, 13—18 (auru.) S :

Mertonom Puabepra — Kneitna—Puca — Baunepcenaiica,
HICTIONL3YS H3BECTHHE MOJIeK. NOCTOsHHBE, TMOCTPOeHa ToO-
Tenmianbuas Kpupasi MosekyJst CrO B OCHOBHOM 3/1eKTPOH-
HOM cocrosinnu, X5II (V=%—*—'?‘).’Tl'punenenm 3HAYCHHS
G(V), Runn, Ryuaxc. TIyTeM annpokcumauui  nosyyeHHOI
MOTeHLaAbHOiT KPHBON mNsTHmapaMeTpnu. dynxkuueit Ian-

Gypra — lepuipenbiepa oOmneHena SHEPTHS — AHCCOLHALHH
Mosekyan, Do®(X5IT)=4,311=0,04 3B. O6cyxacHb oueH-;
xit nonnocern ceasu B Mmodsekyne CrO, chenanuele pasimu-
HBIMIL MeTOaMH. . .. | -~ B. M. Kos6a'

)
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7 103: 147490p On the dissociation energy of chromium monoxide
molecule. Reddy, R. R.; Reddy, A. S. R. (Dep. Phys., KSRM Coll.i
Eng., Cuddapah, 516 001 India). Indian J. Phys., B - 1985, 59B(1),
13-18 (Eng). "For the ground-state CrO mol., the potential-energy
curve and dissocn. energy [De = 4.367 eV; Do = 4.311 + 0.04 eV]|
were obtained in calcns. with the Rydberg-Klein-Rees-Vandersli~e
method and the Hulbert-Hirschfelder curve~fitting function. _ .

@'A/ggsj .{_@)N/g
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6 J1186. HuTencusnocTH BpawaTeabHbX JHHHA B nepe-|
xonax SII(int)—SII(int). Rotational line strengths in a
Il (int)—°II (int) transition. Kovacs I. <«Acta phys.
hung.», 1986, 60, Ne 3—4, 333—338 (anra.) .

IMonyuenst anreGpauy. BhIpaXKeHHs . JAJf HHTCHCHBHOCTeEl
BpallaTe/IbHBIX JIHHHI  TOJIOC  3JIEKTPOHHHX Nepexojos |
2-aTOMHBIX MOJIEKYJ MEXAY COCTOSHHSIMH, BKJIOUAIOLIHMH |
*I1 a1 NPOMEXYTOUHBIX CJYYaecB CBSI3H MEXAY THIAMH|
(a) .u (b) .Iynpa, Paccuntanune Nno 3THM BHIPAXKEHHSM!

HHTCHCHBHOCTH CPABHHBAIOTCS C H3MEPCHHBIMH B ONLITE I
Vé{. /}) HalileHHBIMH YHCJEHHBIM pacyeToM JJIsi MOJIEKYAJ/I‘H BCr?..;

b/98% 886 ®



/988

f 106: 128039u- Rotational ! line : strengths /In ‘a: sI(int)-51(int)’
‘transition. Kovacs, I. "(Dep. At. Phys.; Tech, Univ., 1621: Budapest,’
Hung.). . Acta Phys. Hung... 1986, 60(3—4), -333-8 ...(Eng). .. The
algebraic expressions of 'the . line-strengths of : the :branches are,
compared to the results of the numerical diagonalization. computer,
method applied to the 5Z-5I1(int) transition of the CrO mol. . Explicit
algebraic expressions .were: obtained - for the line strengths in the
SII-8I1- transitions where-both SII'states may belongto. the coupling'
case intermedite between Hund's cases (a) and (b).: - iroiv iricice
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" 7153 NEM. Huterparsi HaioXewus nas moaexyas|
CrO. Hasumosa H. A, JXnauosa JI. B.; Pen. K
«H3B. By3oB. ®u3.». Tomck, 1987. 6 c. Bubanorp. 2 uasst
Pyc. (Pykonucs men. 8 BUHUTH 07.04.87, Ne 2460-B87) !

Haiinenst unTerpansl Hajoxenus H ¢axtopsl ®panka—,
Kongona aas moJoc KoJeGaTeNbHOH CHCTEMBl MOJIEKYJIbI,
CrO, cooTsercTBYIOIHE 3JIeKTpOHHOMY | mepexony B—>X,‘;
pu ®panka—KoHI0Ha HAXOAHIHCH METOZOM <«YNpO-|
IeHHOro NOoTeHIHana», Pe3yabTaTel MoJyYeHHl AJds noaoc!
(0,0), (0,1), (1,0), (0,2), (1,0), (2,0), (3,0), (1,3), (3,1)
KoJieGaTesbHOl cHcTeMBl MoJeKyas CrO, cooTseTcTByioumlelt!
3neKTpoHHOMY nepexony B—X. . ..Asropedepar,



A /9838

1B4025. Mccaenobanne peaxuuii atomos Cr M Mo B
;uapuux poanax / Axmanos Y. C., 3acnouko B C.,
Cwmuprop B. H. // Kuser. u xaral— 1988.— 29, Ne 4.—
942—943 ;

C noMompbi0 TEXHHKH  YHAapHHX BOJH B HHTEpBaJe
'~ 1000—3000 K wuaMepeHn XOHCTAHTHl CKODOCTH p-IHi
aromo Cr u Mo c¢ oxucamreasmu: NO, NO; N0, CO,,

S0O,. OueHeHH MNPOYHOCTH CB monekya CrO u MoO.’

Ha

v 1989 w|. @
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11 181. “TeopeTnieckue pPacuersl MNapaMerpos ABYX-!
ATOMHBIX MOJIEKYJ OKCHAOB METaJJIOB. CrO u CrO*. Theo-:
retical calculations of diatomic metal oxides. CrO and|
CrO+. Jasien Paul G, Stevens Walter J.  «Chem.:
Phys. Lett.», 1988, 147, Ne 1, 72—78 (aura.)

B pamkax NpHOJHKEHHS KB npoBefeHbl PacueThl CreK-|
TPOCKONHY. NapaMeTpoB (PaBHOBCCHOTO  ME@XaTOMHOrO,
paccrosinusi Re 1 4acCTOTH KosneGannii ®.) Moaexyan CrO;
5 cocrosmuu SII n noma CrO* B COCTOSIHUSAX I u 431
Bo Bcex pacuerax AJsi OMHCAHHS SJCKTPOHOB BHYTpPEHHHX
©060109€K  HCNOJIb30BAHCH KomnakTHee  3dekTHBHLIC
MoTeHIMAMB, 3aNHCaHHBe B BHAC  rayCCOBCKHX h-unit,
napaMeTpsl KOTOPHIX onpefensIiCh  TMYTEM CTaTHCTHY.!
06paGoTKH pensiTHB. opGuraneit Iupaka — ®oka. B xa-
yecTBe 0a3HCHBIX ¢-1uit  HCMoMb30BaJHCh on-rmmaupoaau-!
pwe opGHTanH CASTEPOBCKOrO  THIIA. TNonyuensl cacAyio-!
e  pesyabTaTh: - Aad CrO(GII)R.=1,638 A, w.=,
—801 cm~!'; ans CrO+(*I)R.=1,622A, ©.=895 em-ly
ansi CrO+(*Z7) Re=:1,638 A, 0,=801 cM~'. |

%, o _ B. M. Crpenbyens,



o, I A9970 1988

M 7- ! 21 B1027. TeoperHuecKHe pacyersl ABYXaTOMHBIX - OK-|

cupo MeraanoB. CrO u CrO+. Theoretical calculations of!
diatomic metal oxides. CrO and CrO+. Jasien P. G.,'
Stevens W. J. «Chem. Phys. Lett.», 1988, 147, N 1, 72—
78 (aura.) - ;
MetoaoM KOHGHrypal. B3aHMOMEHACTBHS C YYETOM OIHO-!
KpaTHHX H JABYKPaTHHX BO30YXXAEHHIl 1O OTHOLIEHHIO !
HECKOJIbKHM HCXOIHHM KOHOHIypaUHSM pacCYHTaHH no-
TeHUHaJbHEe KpHBHe cocTosuuA SII monekyan CrO u co-
d.” . crosiunit 43— u ‘Il nona CrO+. Op6uranu nonyieHs Mmo-
roxoH¢urypau. MerofoM CCIl B NOJHOM aKTHBHOM n o-f
crpaHcTBe. Mcnosib3oBaH pensiTHBHCTCKHI OCTOBHHI T.
aas Cr u BaJeHTHH Gasuc caeiTePOBCKHX ¢-unit 4s4p3d1f)
na Cr n 4s4p2d ua O. Cocrosnus ‘Il u 43— CrO+ umeior
GausKHe 3HepruH (sHeprua cocrofuHa *II.nma —1000 cm—!,
Bhille). OnpefesieHH PaBHOBECHBIE MeXDbAAEPHHE DacCTOoR-

X 1988 19 ,n X/



Hua (1,647, 1,622 u 1,638 A), kose6ar. yactorn (850, 295
H 801 cM-!) ¥ SHEprHH  nuccoumaunn (4,00, 2,84 u
2,94 3B) ans cocrosmus SI1 CrO u cocrosmmit *II y ¢-
CrO+ coors. .Ha ochose XOpowlero COraacHs Teoper. M
SKCNepHM. NaHHHX ana CrO u wux CYIIECTBEHHOrO pa3i-
M aas CrO+. cpenan BmBox o Heo6XoAHMOCTH NOBTOp-

HOTO aHa/H3a 3KcmepuM. ¢ortononnsau. cnekrpa CrOQ.
B v g i A. A, Cadonos

AUeh.



Mf

Lo fre - paote
A
LOIY Ll

v . :

g E [958

s L a -
; / 7

dy 2997 |
109: 135342d Theorctical cajeulations of diatomic metal oxidcs.}'
Caromium oxide (CrO) and voxechromium(i—+) (CrO+). Jasicn,
?eul Gy Stevens, Walter J. (Mol. Spectrose, Div., Natl. Bur. Stand.,
Gaithersburg, MD 20330 USA), Chem, Phys. Lett, 1988, 147(1).
12-5 (Fng). Larce-seale MR-CI calens. wore carried out on the'
Cectronic structures and spectroncepic consts, of the 811 stute of the .
C:0 and the it and 42- states of the C:0* jon. The results for the,
Reand we (1.647 A, 850 em-1) for CrO agree with exptl. detd. values.
in the case of CrO+, the 4II and 4- states iic close in energy. The.
caled. result- ior the Re and w. for the 4IT (1.622 A, 895 em-1) and the'
Z- (1.638 A, 801 cm!) states sre in poor agreement with those of
expt., hut are consistent with theze of another ab-initio calen. In
view of this, a reanal. of the exptl. spectrura might be in order.

CAH.1988, (89 N /6.
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8 51196. 1IOCTOSHHBIA SJIEKTPHUCLANR mnsiveimenmmee wev
MeHT MoHokcza xpoma. The permanent electric dipole,
moment of chromium monoxide / Steimle T. C, Nach-
man D. F., Shirley J. E., Bauschlicher C. W., Lang-
hoif S. R. // J. Chem. Phys.— 1989.— 91, Ne 4— C.,
2049—2053.— Anra. \

TNps HCMOMb30BAaHHH CYG-AONNJEPOBCKOH ONTHH. TeXHHKH
nepeMoy/IHPOBaHHOA ¢/yopeci. CNEKTPOCKOMHH COBMECTHO
c a¢dexktom llTapka onpeaeneH NOCTOSIHHE JAHMOJbHbIM
momenT MoJekynn CrO B ra3osoit ¢ase B COCTOSIHHH X511
(Q=—1, v=0) 3.88+0.13 D u B cocrosunn BSII (Q=
=—1) 4,1+18 D. Hesunupny. pacuer meronom MCKB

COBMECTHO C HTEpalHsiMH B HO u BHYHCJEHHSAMH B KOHEU-

HoM moge Aas coctosiHua XII naau 3uasenue 3,80+0,3 D.
H. B. Kynakosa



Jakatane Y, Y, am@&“&i e,

"

,/égt?/? 2’;‘;} Chem. p/og& Kett , 1989,

ﬁé,c;fé/@l/' _Z_é:éf/ /\///'—'0?// gf——//O% |
Dc/eem -
O




M 3 951098, Bpau;aren:ﬁan CTPYKTYpa 3neKTpoHHoro ne-

‘pexofa A”’A— Xt CrO. Rotational structure of the A’SA — Xorr
electronic transition of CrO /Barnes Mark, Hajigeorgiou Pho-
tos G., Merer Anthony J. //47th Ohio State Univ. Int. Symp.!
Mol. Spectrosc., Columbus, Ohio, June 15—19, 1992 .—Co-i
lumbus (Ohio), 1992 .—C. 115 .— Anrn. !

B 6nmxner MUK-obnactu ¢ paspewenuem OrPaHUYEHHBIM |
AONNNEPOBCKHM YLIMPEHUEM W3MEPEeH CnexkTp nasepHoi ®J1
monekyn CrO, cBs3aHHblii ¢ nepexogom A’*A — Xt LOns!
BO36yXAEHHS  MCMONb30BaNM NEPEeCcTPauBAEMbIi  KONbLEBOH |
nasep Ha Kpacutene. Buinonwen anvanua spawar. CTPYKTYpb! |
nonoctl 0—0. B pesynbtate cosmecTHoli 06paboTku AaHHbIX |

{6 /] . no nonocam 0—O0-nepexopos AA—Xt u ASI+_ Xt no-|
flywen ynyuuieHHeii Habop monek. noctosHHeix CrO B coctos- |
wusx X'w, AZ* w A®A. - B. M. Kos6a !

X . /993, NI



Y, Lan- 37459 | 79
 bloidang WAA,  Litgbata fon £-1Y,

B Thw. . Ato 192,
9, 363-35% |




9

45-17)

1993

119 36576 Rotational ‘analysis of the AA-XSII transition of|
chromium monoxide. Barnes, M.; Hajigeorgiou, P. G.; Merer, A.
J. (Dep. Chem., Univ. British Columbia, Vancouver, BC Can. VGT,
1Z1).  J. Mol. Spectrose. 1993, 160(1), 289-310 (Eng). Laser!
excitation spectra of the A'A-X5II (0,0) and (1,1) bands of CrO were
recorded in the region 11,760-12,000 cm!. Each band was found to
consist of five distinct subbands, corresponding to the five case (a)
allowed spin mmconenu of a 8A-311 transition. The present data are
combined with FTIR emission data for the ASZ+-X»I1 (0,0) band
system recorded by A. S-C. Cheung et al. (1984), enabling the detn.
of improved mol. conats. for the X®1I and ASX+ states as well as the'
first set of relinble consta. for the A'SA state. Several rotational
perturbationa in the upper A'8A are noted. FPossible candidates for !
the perturbing states are dincussed. - -

C. R NIF3, 119 N
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F: CrO

P:3

95124, WccnepoBanue CBOICTB  JABYXAQTOMHbBIX OKCHIOB MCPEXOAHBIX
MCTANNOB MCPBOFO PAAA B OCHOBHOM H HH3KOJCTAIOWMX BO3GYKICHHBIX
COCTOAHHAX B PAMKAX Y/Iy4LICHHOTO NPHOMILKCHIA aTOMHOM Cynepnosnuit
H 2MEKTPOHHOIT aenokanu3aumi Meroaa MO. Ground and low-lying excited
state propertics of the first-row transition-metal oxide diatomics calculated
by an improved ASED-MO model / Bakalbassis_Evangelos G., Stiakaki
Aglaia D., Tsipis Athanasios C., Tsipis Constantinos A. / Chem. Phys. -
1996. - 205, N 3. - C. 389-399. - Anra.

Prcy 1997
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f/ 19B1187 YnbsTpaduonerosas tpo'roanex'rpon-l
Has CIIeKTPOCKONMA OTPMLATEIHLHOr0 MOHA OKCHMAA'
xpoma. Ultraviolet negative-ion photoelectron spectroscopy
of the chromium oxide negative ion / Wenthold Paul G.,

Gunion Robert F., Lineberger W. C. // Chem. Phys. Lett.—
1996.— 258, N\ 1- '2.— C. 101-106.— Anr. |
O6napyAeHo YyeThIpe 3JEeKTPOHHHIX cocTosuus  CrO.!

OcHoBHOE >7-COCTOAHME MMeeT CpOICTBO K 2:1eRTpo-,
Hy 1,221+40,006 3B. Bo3sbyxnennoe 3z-cocTosHme Ha

(/é( /7 8600440 cm~! Brue ocroBHOro cocTosmus. Isa npyrux!
coctosuus CrO, npennonaraeMele TpHIIETHBIMM, Habmoioma-|

JIMChL NPH 3Heprusax, paBHbIX 4835180 u 7365140 cM =1,

X-/997, v 19
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127: 300483f Reactions of laser—ablated chromium atoms withl
dioxygen. Infrared spectra of CrO, OCr0, Cr00, CrO;, Cl'(OO),,1

\ Cr;0,, Cr,0; and Cr;0, in solid argon. Chertihin, George V.; Bare,
/ M M 0 Tlliam ‘D Andrews, Lester (Department Chemistry, University Vir-
) ginia, Charlottesville, VA 22901 USA). J.- Chem. Phys. 1997, 107(8),
) 2798-2806 (Eng), American Institute of Physics. Reactions of laser—
; ‘ &p‘é "ablated Cr atoms with O, gave a very strong, sharp 965.4 cm~! band.
\ j } / and weak, sharp 1869.7, 984.3, 914.4, 846.3, 716.2, and 643.1 cm-1 bands.
The 1869.7, 965.4, and 914.4 cm~! bands track together on annealing,
% / M ., show 52Cr, 3Cr, *Cr isotopic splittings appropriate for a single Cr atom| -

} / 7 “and triplets with statistical 16180, for two equiv. O atoms, and are
assigned to the v; + v3, v3 and v; modes of the bent (128°+4°) chromium
/ ¢ { . . dioxide OCrO mol. The 984.3 cm~? band shows chromium isotopic split-
C( tings for two Cr atoms and 18180, components for two O atoms, and is
* attributed to the bent CrOCrO mol. The weak 846.3 cm=! band exhibits
‘/LCM ‘%” proper oxygen isotopic behavior for CrO and is red shifted 39 cm™~! from
Y the gas—phase value, the max. shift obsd. for a first row transition metal
monoxide. The sharp 716.2 and 643.1 cm~? bands track together; the
former reveals Cr isotopic splittings for two Cr atoms and the latter‘
16180, splittings for two sets of dioxygen subunits; the branched—!
" puckered—ring dimer O(Cr,0,)0 is identified. Annealing produces new
bands due to CrOO, CrO;, Cr(00); and the ring dimers (Cr;0,) and

é"' / /ﬁ '4}}7 / Z;) /V-Z/ g:ﬁ?f)o' which are identified from isotopic shifts and spl?tiin_g ;:n—t:
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+ 127: 300619e Measurement of the radiative lifetime of the CrO- |
(B®Ilg, v = 0) state. Hedgecock, Ian M.; Naulin, Christian; Costes, |
Michel (UA 348 CNRS, Photophysique et Photochimie Moleculaire, Uni- !
versite Bordeaux I, 33405 Talence, Fr.). J. Mol. Spectrosc. 1997, 184(2), |
462-463 (Eng), Academic. Measurement of the radiative lifetimes of |
the CrO(B®[lq, v = 0) state were obtained by pulse—decay methods in a |
collisionless environment. The fluorescence decay of the B3, state shows!
a good fit over 4 radiative lifetimes. Thus, «(B5[1,, v = 0) = 134.9 + 9.2/

5- — Z\/ nsec is significantly larger than «(B®I1_,, v = 0) = 118.3 + 4.4 nsec and |
Bl vy =0)=1210£80nsec. |

C A 1992 1% n3/
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131:357735 RKRV potential energy curves,
dissociation energies, .gamma.- centroids and
Franck-Condon factors of YO, CrO, BN, ScO, SiO and
AlO mole Reddy, R. R.; Ahammed, Y. Nazeer;

Gopal, K. Rama; Azeem, P. Abdul; Anjaneyulu, S.

Department of Physics, Sri Krishnadevaraya
University Anantapur 515 003, - India

Astrophys. Space Sci., Volume Date 1998-
1999, 262(2), 223-240 (English) 1999 The potential
energy curves for the electronic ground states of
astrophy important YO, CrO, BN, ScO, SiO and AlO
mols. are constructed techniques the S-parameter |
Hulburt-Hirschfelder function. The estd. dissocn. |




energi 7.235 .+-. 0.15, 4.337 .+-. 0.09, 3.917 .+-.
0.09, 6.899 .+-. 0.14, 8.181 0.17 and 5.202 .+-.
0.11 ev for YO, CxrO, BN, ScO, SiO and AlO, resp.
The DO values are in reasonably good agreement with

literature values. The r Centroids and Franck-

Condon factors for the bands of B2.SIGMA.+ -
X2.SIGM YO, B5.pi. - X5.pi. of CrO, A3.pi. - X3.pi.
of BN, B2.SIGMA.+ - X2.SIGMA. ScO, El1.SIGMA.+ -
X1.SIGMA.+ of SiO and D2.SIGMA.+ - X2.SIGMA.+ and
B2.SI X2.SIGMA.+ of AlO mols. were detd. The
Franck-Condon factors are evaluat the approx. anal.
method of Jarmain and Fraser. The absence of the
bands these systems is explained.




- ' ;
/BN AR (At L0

it sl < oL
g M. A 2009
Wy, 97 9177

Jo Aedoption /'Jp/,zzwim 7
Jaat # L0 @ /il Y



wnd s gy Frted fagen.




nwo - Gwhy

it Sl J - Weidveman’

?ﬂ}‘ %ﬂf%’fv ool utnd Relduy,
2, Mo, W, |
Mg 9 [fom He - Daltos

PRl T, 4/%4; W, -4



F; CrO—~

P: 3

133:64224 Electronic Structure of the 3d Metal
Monoxide Anions. Gutsev, Gennady L.; Rao, B. K.:
Jena, P. Physics Department, Virginia Commonwealt
University Richmond, VA 23284-2000, USA J. Phys.
Chem. A, 104(22), 5374-5 (English) 2000 The

electronic and geometrical structure of the ground and
excited state of the 3d metal monoxide anionswere calcd.
using d. functional theory and different formulations of
generalized-gradient approxns. for the exchange
correlation potential. The anion states with low- and




high-spin multipli with respect to the ground-state spinj
multiplicities of the corresponding neutral parents are

stable toward autodetachment of the extra electron. low-
spin multiplicity anion states are more stable than the

high-spin one except for that of CrO-, whose ground
state appears to be a high-spin multiplicity state.

Computed electron affinities of the neutral monoxide in
good agreement with the exptl. values obtained by laser
photoelectron spectroscopy. Pure d. functional methods .
are generally superior to a hyb Hartree-Fock d.-
functional-theory approach, except for reproducing bond |
r energies.




owm, 40%

F: CrO+

P:3

134:357754  Theoretical study of first-row transition_metal oxide
cations.. Nakao, Yoshihide; Hirao, Kimihiko; Taketsugu, Tetsuya.
Graduate School of Engineering, Department of Applied Chemistry,
The University of Tokyo, Bunkyo-ku, Tokyo, Japan. J. Chem. Phys.
(2001), 114(18), 7935-7940. in English._

The equil. geometries, dissocn. cnergies, and electronic structures
of the ground and low-lying excited states for the first-row transition
metal oxide cations, MO+ M = Sc.to Zn), werc studied using the

~ multireference singles and doubles CI (MR-SDCI) and the
multireference second-order Moller-Plesset methods. To investigate the
applicability of the d. functional theory (DFT) to an clectronic structure




exchange functional with the one-parameter progressive correlation
functional. (BOP), and the Becke three-parameter hybrid exchange
functional with the Lee-Yang-Parr correlation. functional B3LYP)
methods were also applied. The DFT predicts the ground state M-O
bond lengths in good agreement with the multireference-based methods
except. for MnO+ and CuO+, which have a mu]ticonﬁgxmtioml
electronic structure. With respect to the dissocn. energies, the B3LYP |
results are in good agreement with the multireference-based methods,
while the DFT with pure. functionals overcstimates the energetics by
about 20 kcal/mol compared to the MR-SDCI method.
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