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oL 1) 1051028, Hesmnupuueckoe mccienosanse HeATpams

Hox Qg SO, S; C;H; m mx MoHO- u AHMKaTHOHOB, Ab
initio study of neutral O, SO, S, C,H, and their mo-
no- and dications / Balaban A. T., De Maré G. R., Poi-
rier R. A, // J. Mol. Struct. Theochem.— 1989.— 183,
Ne 1/2— C. 103—119.— Anrn, .

Meronom CCIT B Gasucax OCT-3I'®, 3-21 IT'd u 6-31
I'®*(5d) onTHMH3MPOBaHM CTPYKTYpHHlE NapaMeTpW K
BHYHC/ICHB NOPAIKH . CBA3eH, MaJJHKEHOBCKHE 3aceseH-
HOCTH_ TepeKpLIBaHHis H CHJOBbIE INOCTOsIHHBE MoJekya O,
SO, S;, C;Hp, a Takke nx MQHOQ- HKaTHOHOB, MexXb-

SIAepHBIE PaccTosiHHA yMeEHbIUAIOTCA B JABYXaTOMHHX Hg-

Hax ¢ poctoM (opMmanbHoro 3apsiza. Bce ocrannHble BH-
YHCJIEHHbIE X-KH PacTyT C yBeJHUYeHHeM 3apsja JABYXaToM-
HOro Hona. AHa/JH3 NMOPAAKOB CBsi3efl MOKAa3aJ, YTO OCTOB-
Hble  COCTOSIHHSI ~ NABYXaTOMHBHIX  KATHOHOB  SIBJSIIOTCS'
CHHIJIETAMH ¢ 3g)¢exnmuumi TPOAHHIMH  cBa3sMu, Oc-



HOBHHIM COCTOSIHHEM  JAHKATHOHAa  alEeTH/ICHAa SBASeTCH
TpHIJIET ¢ ABoiiHoft cBsisplo C=C. KaThoH H IHKaTHOH
alleTHAEHA SIBJSIOTCS CTAGHJBHEIMH JIHHefHEIMH COEAH-
HeHHsAMH ¢ R.(C—C)=1,247 u R.(C—H)=1,076 A naa
kathoHa 1 R,(C—C)=1,326 u R.(C—H)=1,116 A mna
AuKaTHOHA. IIpH ONTHMH3HPOBAHHSIX TEOMETPHAX MNOJAHBIE
SHEPTHH BCEX COEAHHEHHH BHYHCJEHB METOAOM KoHbHTY-
pau, B3anMopeitcTBusi, TakuM o0pasoM onpejeseHsl BTO-
puie IlT nonuszaumu: 24,1, 19,1, 16,6 n 19,9 3B naas )3
SO, Sz u CyHz, coots, H. A. Tomoab
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L 5120. HesmnupuuecKoe HCCAeNOBaHHE  HE/iTPaoB”
O, SO, Sy, C,Hy m_mx _mono- m_puxkatuonop. Ab initio
mm&ma‘o;‘so, S2, CoHy and their mono- and
dications / Balaban Alexandru T., De Maré George R,
Poirier Raymond A. // J. Mol. Struct. Theochem.— 1989,

— 183, Ne 1/2.— C. 103—119.— Anra.
Ias 12 MoneKyn u KaTHOHOB, YKa3saHHLIX B 3aroJIOBKe,
onpcAesieHbl NMOPAAKH CBA3H mo Maiiepy, nepekphiBanue
3acesienHocTeii o MaJsJIHKCHY H CHJIOBHIE NOCTOSIHHLIE C.
HCNOJIb30BaHHeM 0a3HcoB: MuHHMaJbHoro OCT—3 I'd, pa- '
, JieHTHO-pacuenyenHoro 21 I'd u 6—31 I'd* (5d). Tloka-:
v(/{,/] = 3aHO, YTO BCe 3TH BEJHYHHH BO3PacTaloT C YBEJIHYCHHEM
3apsinoB AJasi KaxAoi AByXaTtoMHoii rpynnul. Opnako’
MeXbCPHHIE PAcCTOSIHHSA YMEHBLWAIOTCS C YBCJHUCHHEM
3apanoB. dTH (aKTH CBHACTEJLCTBYIOT O TOM, YTO BHeLl-'
HHE 3JIEKTPOHH B HeATPaNbHHX ABYXaTOMHBIX MOJEKYyJax
&naxoumca Ha Da3pHXJAIOWHX OpGHTaNAX. YiajcHue STHX
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'3JICKTPOHOB" IPHBOJAHT K 06pa30BaHHIO - TPOITHHX CBs3eil B
AHKAaTHOHAX, NpHYEM pAcyeT NOKa3hLIBaeT, YTO OHH CTa-'
OHJbHH B HX OCHOBHBIX COCTOSIHHSIX, HCCMOTPsl Ha 3NeK-
Tpocrathy. ortaikupanue. Jas CoHp npu ynanenun sueu-!
HHX 3JICKTDOHOB nOBeJeHHe H3YYaeMHIX BEJHYHH NPOTHBO-'
N0JI0XKHO HabaofaeMOMy AAs ABYXATOMHHX TPYNN: 3TH
BeJIHYHHB YMEHbLIAIOTCS NPH BO3pacTaHHH 3apsana. Kak!
KaTHOH, TaK H JHKAaTHOH aLETHJCHA SIBJAIOTCH CTaGHJbHBI-:
MH. C nenosb3oBanneM onTHMH3HPOBaHHEX CCII CTPYKTYp
PAacCCYHTAHH MOJHHE SHEPrHH MOJIEKYN M 2-¢ HOHH3ALHOH-i
Hble NOTCHUHAMMI. _H. B. B.
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&5 B1225. ' Tlonockt nornowenns %00 B cucreme Ly-

maHa—Pyure B o6nactn pann Boan 175—205 HM M cnekT-
POCKONMHMYCCKHE KOHCTAHTbI H30TOMHO-3AMEUIEHHBIX MOJCKYJ
kucaopopa. The Schumann—Runge absorption bands of
16080 in the wavelength region 175—205 nm and spect-
roscopic constants of isotopic oxygen molecules / Che-
ung A. S.-C, Yoshino K., Freeman D. E., Friedman R.S.,
Dalgarno A., Parkinson W. H. // J. Mol. Spectrosc.—
1989.— 134, Ne 2.— C, 362—389.— Awurua.

IMpu Ttemnepatypax 300 u 78 K, B 061 175—205 um,
cdororpadHpoBaH C BBLICOKHM pa3pelueHHEM CHEKTP IOrJo-
uteHHs Mosekydant '80'¥0. CnekTp 3aperucrpipoBan c Aamc-
nepcueit 0,06 uM/MM Ha 6,65 M BakyymMHOM cneKtporpade
¢ pewerkoit 2400 wrTpHXoB/MM, paGoTaiouleii B NEpBOM IO-,
psiake. Oast momockr (2,0)—(16,0) cucremsr llymana—Pyn-
re NpoBeACH BPAILAT. AHAJH3 H ONPEACJCHBl CNCKTPOCKOMIY.,
KoHcTanThl ajas B3Z,~ cocrosHua monekyaun 6080 pas
2<v’<16. B _nosoce (16,0) = oGuapyxensl  JOKaabhble



BpawmiaT.  BO3MYLUECHHS, [Toxasano, 4TO  BEJIHYHHBL
WY2AG 419, uBv, n?Dy, Ay, |y, H3OTONMHYECKH HHBAPHAHT-
Hbl OTHOCHTENbHO O-uun p='/2(v+1/2). Beanunust y, H
Ay MOJYUeHBI MyTeM  HMHTEPHOJSILNH  ypoBHeill v/ =2—8,
K-pble COOTBETCTBYIOT noJocaM MoJekyabl '°0'0 ¢ mepas-
PEILEHHOM TPHIVIETHO{ CTPYKTYpoii. TeopeTHueCKH PaccMoT-,
peHbl BOMPOCH O CABHre HaGaIOJacMBIX B 3KCIEPHMEHTE
yposueit. ITosyueHo npekpacHoe corJacie MeXJAy pacCuH-
TaHHLIMH H 9SKCNEPHM. 3HAYeHHSMH CJABHIOB YpOBHCIl IJs’
‘BCeX Tpex _H3oTomHo-zaMmewl. Mosckysa. A, B. Croaspos,
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110: 182016¢ " The Schumann-Runge absorption bands of oxygen
(101¥0) in the wavelength region 175-205 nm and spectroscopic
constents of isotepic oxygen molecules. Cheung, A. S. Ciy
Yoshino, K.; Freeman, D. I; Fricdman, R. S;; Dalgarno, A.;.
Parkinson, W. 1I. (Harvard-S:nithsonian Cent. Astrophys., Cambridge,’
MA 02128 USA). J. Mol. Spectrosc. 1989, 134(2), 362-89 (Eug).:
‘High-resoln. absorption spectra of 10120 were photographed, at 300.
and 78 X, at 175-205 nm, in the 1st order of a 24C0 lines/mm grating.
in a 6.65-m vacuum spectregraph at a dispersion ‘of 0.06 nm/mm.
Precise wavelength measurements and rotational analyses of the
Schumann-Ruhge bands (2, 0)-(16, 0) were completed. Spectroscopic:
‘consts. of the B3X,- -state of 160120 for v = 2-16 weére detd.
Rotational perturbations were obsd. in the (16, 0) band. The concept:
of mags-reduced vibrational quantum nes., p=1/2(v + 1/2), was used’
to combine isotopic mol. consts. from 160z, 150150, and 1°02. 'The’
‘functions of the vibrational spacings, 1/2AGu+1/2, rotational consts.'

#By, and p2D., spin-spin consts., As,-and spin-rotation consts., pye,
-are isotopically invariant functions of u-1/2(v -+ 1/2). The isotopic

dependence of the spin-spin consts. Ay is discussed in terms of the
unique perturber approxn. Values of v, and X\ were obtained by
interpolation for the levels v = 2-8, which correspond to bands of
160180 with unresolved triplet structure. In a theor. investigation,:
the calens. of level shifts and perturbations were reexamd. Agreement.
betlwucn caled. and exptl. level shifts were obtained for all 3 isotopic
mols. EOS— Tew a5 .
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d; t=/12 Ji150. PunGeproBul ypoBHH MOJIEKYJbl KHCJIOPOAA,
¢Bsi3antible ¢ BO30YKAEHHLIMH COCTOSIHHSIMH HOHHOTO OCTO-
Ba. Rydberg levels of the oxygen molecule associated:
with excited states of the ion core / Chung Sunggi, Lin’
Chun C., Lee Edward T. P. // Phys. Rev. A.— 1989.—
39, Ne 5.— C. 2367—2373.— Amura.
Paccunransl puaGeproser cocrosnug Zg—,, Zu~, Ilg u Iy
_ mosekyan Qj, cxoasiecst K BO3GYIKAEHHBIM COCTOSHISM|
B2, b= u 2y~ mnona Opt. PuaGeprosnl 3/eKTPOH-
‘Hble BOJH. (-LHH INOJYYeHBl Ha OCHOBE’ OXHOLEHTPOBLIX
(/‘{” z «GasucublX  (-UHil, KOTOpHE SBJSIOTCS peleHnsIMl s
yp-HHS 3JEKTPOHHOrO ABHXenHf B cdepuy. mnoTeHuuae
HOHHOrOo- 0cTOBAa. PHAGEpProBE 3HEPreTHY. YPOBIH MOJYYEHH
nyTeM ANaroHajH3aliH NOJHOro raMHJIbTOHHAHA, KOTOPHI
BKMIOYaeT KaKk cepHYeckyio, Tak H HecepHd. YacTH mno-
tenmnana. Otmeyena OHICTPAast CXOMHMOCTb  Pa3JOxeHHS,
nockoabKy Gaslicible ¢-LHH ABSIOTCA y¥Ke XOPOWIHM MpH-
GaiKenneM BoJH. ¢-unii _punbeprosa cocrtosiHisl. Pacuers

ch 1989, 812



nposejenst aas (nl) ot (3, 0) mno (10,7) u mas m=0
n 1 ¢ ncrnosb3oBaHHEM ABYX MeXDbSACPHBIX paccTOsHUIL:
R=1,2 A 1 papHOBeCHbHX MEXDbAACPHHIX paccrosinuil BO3-
Gysnaenubix cocrosunit Opt. Tloayueno corjacue ¢ 3KC-
‘nepHMEHTOM Aas cepuii nsOg, nPOu M- Npitu, OlHAKO AJIst
cepuit ndog OGHApYXKeHbl CYLECTBEHIIbIC PACXOXACHHA C
\IKCMCPHMEHTOM. _ _ - .
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111: 45554k Rydberg levels of the oxygen molecule associated

/wilh excited states of the ion core. Chung, Sunggi; Lin, Chun C.;

Lee, Edward T. P. (Dep. Phys., Univ. Wisconsin, Madison, WI 53706

USA).  Phys. Rev. A: Gen. Phys. 1989, 39(5), 2367-73 (Eng).

Rydberg states (¥¢-, Tum, I, and I%) of O2 that converge to the'

B2E,-, biE, and ¢4Xu- excited states of the parent 02+ jon have been

caled. The Rydberg-clectron wave functions are expanded by’

.one-center basis functions that are solns. of an clectron moving in a

sphericalized potential of the parent-ion core. The Rydbery energy

levels are obtained by diagonalizing the full Hamiitonian which

includes both the spherical and nonspherical parts of the potential.

Rapid convergence of the expansion is assured because the.basis

functions are already a good approxn. to the Rydberg-state wave'

££W/)1 - functions. The calcns. cover (nl) from (3,0) to (10,7) and m = 0 and
1 using two internuclear distances, R = 1.2 A and the equil. distances

Mcmbdﬁ of the parent excited O+ states. The results are compared with
‘ ‘photoabsorption and electron-impact energy-loss expts. Good
agreement is seen for the nsog, npou, and npxu serics, but the ndo,

states exhibit lnri,er discrepancies.
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" 10 111, 3ameuauue o ‘npepuccouHauns O, B B-co-
CTosTHHH.— OtBer aBTopoB.. Comment on préttssociation
of O, in the B state by A. M. Wodtke et al. — Authors
reply / Freeman D. E., Cheung A. S.-C., Yoshino K.
Parkinson W. H. // J. Chem, Phys. — 1989.— 91, N2 10.
— C. 6538—6540.— Awura.

Cym. / Wodtke A. M. et al. // J. Chem. Phys.— 1988,

Ua./] , — 89.— C. 1929.

b 1990, 410
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21B4779.  3amcuannc o npemmuccoumaunn O, B Bico-
crosiuu. Otser aprtopon. Comment on predissociation of
O, in the B stale / Freeman D. E.,. Cheung A. S.-C,,
Yoshino K., Parkinson W. H., Wodtke A. M., Hiiwel L,
Authors'Reply- // J. Chem. Phys.— 1989.— 91, No 10.—.
C. 6538—6540.— Auru. .

HOuckyceuss nmo cratbe / Wodtke A. M. et al / J.
Chem. Phys., 11989, 89, C. 1929, xacaiomascs HaJCXKHO-
CTH IKCNMEPHM. JAHHBIX, Ha OCHOBE K-DHIX GBI CAeIuH
BHIBOA O TpeAHccouHaunn ¢ yposus v'-11 cocrosmus O,-
(B*%~). B ortBeTe aBTOPOB HAa OCHOBE YTOMHEHHBIX H3Mo-
PeHHil  cAenaH BHIBOA, YTO TaKas NPeAHCCOLUHAUHS BO3-
MOXHA 1O OpGHTaJBHO-BPAlIAT. MCXAlH3MY, HO He BCJCA-
CTBHE  CNHH-OPGHTAJBLHOrO B3AHMOMCHCTBHA ¢ OTTAJKIi-
Bat. cocrosinveM Op(°IT,). = .. B. E. Ckypar
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112: 44682 Comment on predissociation of molecular oxygen
in the B state. Freeman, D. E; Cheung, A. S. C.; Yoshino, K.;
Parkinson, W. H. (Harvard-Smithsonian Cent. Astrophys., Cambridge,
MA 02138 USA). J. Chem. Phys. 1989, 91(10), 6538-40 (Eng).
The conclusions of A. M. Wodtke et al.. (ibid., 89, 1929) concerning
the predissocn. of the v.= 11 level of the Bl state of O2 are
unjustified. In the case of the R(27) feature of the (11, 2) band,
which is partially resolved in the exptl. excitation spectrum, their
simulated spectra are excitation spectra and not absorption spectra.
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2 167. "Kommenrapuit  k cratee: <«Ilpemuccounauns
punGeprosa cocrosiuus d'Il; B O, INpupona B3aumopeiicrt-
BHIT PHLGEProBLIX M BaJEHTHHIX ypoBHeit», Comment on:
"Predissociation of the d'Il; Rydberg state in O,. Nature
of the Rydberg — valence interactions” / Friedman R. S.,
Dalgarno A. /F J. Chem. Phys.— 1989.— 90, Ne 12.—
C. 7606—7607.— Amura.
Cum. van der Zande W. J. et al. // J. Chem. Phys.—
1988.— 89.— C. 6758. _ L N
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,’lll:'l83l65k Comment on "Predissociation of the dillg Rydberg

state in ‘molecular oxygen: nature of the Rydberg-valence
interactions”. Friedman, R. S.; Dalgarno, A. (Harvard-Smithsonian
Cent. Astrophys., Cambridge, MA 02138 USA). J. Chem. Phys.
1989, 90(12), 7606-7 (Eng). A polemic concerning the paper by &I
J. van der Zande et al. (ibid 1988, 89, 6758). A more accurate
procedure was used to det. the eigenvalues and eigenfunctions of the
interacting state parameters. - -
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6 JI1205. Cnuu-ppamareabipie 3¢deKTHl B CNEKTpax OT-
kaonenus llltepna—TIepaaxa mosexkya 3Z— H HX KOMILIeK-
cos ¢ aproHoMm. Spin-rotation effects in the Stern—Ger-
lach deflection spectra of 3Z— molecules and their com-
plexes with argon / Herrick D. R.,, Robin M. B., Gedan-
ken A.// J. Mol. Spectrosc.— 1989.— 133, Ne 1.— C.
61—81.— Anra.

PaccunTanbl cneKTpu MarH. oTkJoHenus Illtepna — Iep-
Jaxa nmapamarHd. MoJekya 'O, 70, NH, NCH; u HCCN
B OCHOBHOM 3JIGKTPOHHOM cOCTOsiHHH 33—, TIpoanamu3upo-
BaHBl H3MEHEHHsS B CIHEKTPaX 3a cyeT MposABJeHHS 3PdeKTa
Mawena — Baka. IToka3ano, YTO aHTHMCpPecCYeHHS B CH-!
CTCMC 3CCMAllOBCKHX CIHH-BpAllaTeNbHHIX COCTOsIHHIT 33—

.H HX KOMIIJIEKCOB C aproHOM INpPOSABJIAIOTCA B CNEKTPaxX Kak
'peaxuc H3MeHCHHS 3HAKa OTKJIOHEHHS _NPpH H3MEHEHHH MarH.,

noas. OGcyxaeHn OOLIHE TPOSIBIEHHS MPOLECCOB KOMIM-,
JexcooGpasoBanust B cnektpax Ilrepua — [epnaxa napa-
Mari. MOJeKyJad. . B. C. HUnaHos
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7 12 1151,  Tpu dopmel monexkyasipuoro Kucaopoga. The
three forms of molecular oxygen / Laing Michael // J.
-Chem. Educ.— 1989.— 66, Ne 6.— C. 453—455.— Anura.

IpuMcHenye NpoOCTHIX NPaBHJ TEOPHH MOJEKYJSPHBIX Op-
GuTtaseil A8 ABYXaTOMHBIX MOJIEKYJ NMPHBOAHT K NpeicKa-
3aHHIO CYLICCTBOBAHHS TPEX CHHHOBBLIX H30MEPOB MOJEKY-
asipgoro kucsaopopa. Opna tpumaetHas d¢opma 3% umeer.
JBa HECMAPEHHBIX 3JCKTPOHA M ABE CHHIVICTHblC (HOpPMEL
1A, 'S co cnapenubiMH 3nekTponamu, CocrosiHue 'A Jexut
BHILe ccHOBHOro coctositisa 3% Ha 94,7 kIIx, a cocrosHie
Vl[/)' 1¥ —na 158 kIx. Iauubl cBfi3efi B MOJEKyJie  DaBHLI

1,2074 A (*Z), 1,2155 A ('A) u 1,2268 A ('Z)..B akcne-
PHM. XHMHH NOKa3aHO, YTO PCAKUHOHHAS CNOCOGHOCTbL CHH-,
raeTitoil -¢popmbl A CHJIBHO OTJIHYACTCH OT PEAKUHOHHOIL

ch. (989, W I%




'cnocoGHOCTH OGBIUHOI - TPHIIETHON "thopmbl. dTa ocoGeH-
HOCTb B pPeaKUHOHHOM CrocoGHOCTH YCMeWHO NpHMeHAeTCs

B_OPramuy. CHHTE3C. .. . . . . - - - K.
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112: 13759k R.nln').mum ionization of molecular oxyyen X33,
LAY and DIXgH via Uw two- photon resonant nsog, nd:rh, nnd

Lm). l{ Ox'orml L \‘[.\"nwlll
n_ J. l{ .'*

1-1301
‘U. .)lcn Uit ) lm.uhn
d and o xl\'/t‘(i fot exeita a the r
o, il and bk states of Oz The (r-() x) el ef ihe (‘ll o

nd.-.'g l‘_\db( ¢ ey

; Ly
state is n,pm-h-d l'nr the tst time. Measuremenls of other vibrational!
; Vi bands terminating in the 31t a1.d u'll- tates ave in cood ace

_/_ with detns. by other groups. S ! vibrational levels ("' = (3-5) of
ned on the basis or (1) an anal.

—
7/ / the 3dir, R\'(l!:vr-' cumpl':‘\ Were assig

ﬂ of the spin- orbit couplings lmim,c.. t we (1,3) ln ()

(7/ spectral simulation, and (3) the Lehavior of h

excitation radiation is changed from iincar to cireuta

0.4-1990, 12 W %
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5. 1989, 33

/¥ 22 B4015.  uccounauua O, npu sa KTPOHHOM ynape:
,pfgwm%;ﬁnﬁepmunx aTo--

MOB N0 KHHETHYECKHM 3Hepruam W yraam. Electron-impact:
dissociation of O,: kinetic energy and angular distribu-
tions of highly excited rydberg atoms / Ohshima S.,.
Kondow T., Fukuyama T., Kuchitsu K. // Chem. Phys.—
1989.— 135, Ne 2.— C. 267—275.— Anra.

B uHAyunpoBaHHON 3NI€KTPOMHHA yAapoM AHCCOUHALHH-
O; (sncprusi ancktponon 50—100 5B). o6Hapyxenn pun-
Gepronckiie atoMn O* (15<<n<30), yrnosoe pacnpenese-
HHE K-DHX KOPPCIHPYCT C HX KHHETHY. 3Heprueil: pJs
OucTpux atoMos (E=~8 3B) 3aBHCHMOCTb OT yriia ouenb
cnabas, aas MeAjeHunx atomos (E<5 3B) paccesnue
MHHHMaJblio AAA yraa, 6au3koro k 90°. CyuiecTBoBaHHe'
IBYX THMOB aTOMOB OGBACHAETCHA PAcNafioM PHAGEPrOBCKHX
MOJIEKYJ, - COCTOSIHHAL K-DHX CXOAATCA K mNpefesaM ABOf- .
noit nonusauun 3T, —, 3y (A9 GHCTPHX aTOMOB) H 3Z,~
(15 MensenHwx atoMos). , ~ E. E. Hururuu
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[ 111: 243354h Observation and anglysis of tie ddiw 134+ §

Y.+ Rydberz
state of molecular oxygen by (2 4+ 1) muiliphoton ionization!
Park, Haiyoon;

Li, Leping; Chupka, William A. (Sterling Chem.
a Lab., Yale Univ.,, New Haven, CT' 06511 USA). Chem. Phys. Leit.
W L/f . 1989, 162(4-5), 317-20 (Eng). (2+1) Multiphoton jonization speetra

of the v* = 0-3 levels of the 3d'¥;+ Rydbery state were obtained,
COMWW assigned, and analyzed. Rotational line intensities are acconnted for

by invoking hetercgeneous predissoen. due to the 1 111, valence state.
2 205 by o bt " p= 8 4 14

c.A-/989, 111, N6 ®
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112: 65897y Rotationally resolved photoicnization of dioxygenyl
ion (O2+*) near threshold. Tonkyn, Russell G.; Winniczek, Jerry
W.; White, Michael G. (Chem. Dep., Brookhaven Natl. Lab., Uptoen,
NY 11973 USA). Chem. Phys. Lett. 1989, 164(2-3), 137-42 (Eng).
A delayed, pulsed field ionization technique is used in combination
with a high-resoln. vacuum-UV radigtion source to measure the
rotational structure assccd. with the X2II; +— K32 (0,0) ionizing

transition in Q2. The data were fit to theor. expressions derived fer
' rotationally resolved L-photon ionization cross sections. From the fit
) one obtains the ionization potential for O; (97348 % 2 cm-1), as well!

as evidence that the outgoing | = 3 continuum channel is important!
in the threshold ionization of 2. '

¢.A.1996 113, 8 ®
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112: 65858w Photoionization and photeclectron spectroscopy,
of molecular oxygen with coherent vacuum ultraviolet radiation.
Tonkyn, Russell G.;- - Winniczek, Jerry W.; White, Michael G.
(Chem. Dep., Brookhaven Natl. Lab., Upton, NY 11973 USA). J.
Chem. Phys. 1089, 91(11), 6632-12 (Eng). The photoionization of
Q2 near its ionization limit was studied with coherent vacuum-UV
radiation produced by 3rd harmonic generation in free jet expansions
of the rare gases. FHigh resoln. (~2 cm1) photoionization spectra
were obtained in the ionization threshold region at 98-103 nm which
includes 3 vibrational levels of the H 3L (3ss) Rydberg state. The
H, v = 0 photoionization spectrum was assigned by simulating the H
3[1, — X 334+ Rydberg excitation, yielding spectroscopic consts. and
the overall autoionization lifetime. The v = 1 and 2 levels have
distinctly different rctationzl band contours which reflect perturbations
with bound and dissociative levels of nearby dark states. The
photoionization dynamics were probed further through measurements
of photoelectron angular distributions for the v+ = 0 and 1
vibrational levels of Oz+. In addn. to strong variations in the
asymmetry parameter (8) across the 1 stat autoionization resonances,
spectrally” narrow variations in 8 were found in the surrounding
continuum. These latter results suggest the presence of weak.
refonance features imbedded in the background continuum which'.
nonetheless strongly influence the photoelectron ejection dynarmnics.
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14 B1141. HoBble OUEGHKH CPOACTBA K 3JEKTPONY MoJe-
xya O; u NO. Reinvestigatichfﬁe‘@tp‘t‘tr’cin—aﬁinities\
of O; and NO / Travers M. J., Cowles ‘D. C., Elli-
son G. B. // Chem. Phys. Lett.— 1989.— 164, Ne 5.—,
C. 449—455.— Aura. .

C paspewenvem ~20 M3B uccnenoBaHel  $oOTO3/MEKT-
POHHHE CIIeKTPH C BO30OYXJeHHeM Ja3epHbIM H3JyucHHeM
f sneprueit 2,54 3B mas nyuka annonos Op,— (I) u NO--
(I), oGpasyioutixcs npH 37MeKTPHY. paspsie B at™mocde-
pe O; u M' cootB. ' B cnektpe 1 npentHdHUHpOBaHB
KOJeGAT. MOJIOCH, OTBeyalollHe' TPeM KOHEUHBIM COCTOSIHII-
‘am O3Zg~, 'Ag u 'Zg™, a B cnektpe Il maiimena anwb
ofHa noJgoca, coorB-mas 2I[I cocrosun:o NO. Ilpocenen .
'AeTajJbHHIl aHAAH3 NOJYYCHHWX CMeKTPOB (yyer Bpamar..
YWHpeHHs, 'GpaHK-KOHAOHOBCKHX (aKTOpOB) H onpejese-.
HH: 4acToTa KoseGaHHii B OCHOBHOM COCTOSHHH Op~
(1073£50 cm~!), paBHOBeCHEE MeXbsifeplble PaccTONHHS
1,347+0,005 u 1,27140,005 A aas I u II: coots. Cpox-
CTBO K 3JIeKTpOHY ansi MoJsekya O; 1 NO  oueHenm B
0,4514-0,007 1 _0,027+40,005 3B. ' . . _O._A. Bacuenko
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</ 6 [1325. HoBble H3mepeHHs CPOACTBA K 3JeKTpoHy O,
u NO. Reinvestigation of the electron affinities of O,
and NO // Travers Michael J., Cowles Daniel C., Elli-
son G. Barney // Chem. Phys. Lett.— 1989.— 164,
Ne 5.— C. 449—455.— Anra.

MetozoM (OTO3/IEKTPOHHOM CNEKTPOCKONHH NOJYYeHH H
HHTEPHPETHPOBAHH (DOTOINEKTPOHHHE CHEKTPH HOHOB Oy~
n NO-. Cenekuus HOHOB IO MaccaM MPOBOAHNACH C MO-
Moubio ¢uabTpa BiHa. POTOOTPHB 3/1€KTPOHA NMPOBOAMN-- -
Cs C TMOMOLLBIO H3NYYEHHS] HOHHONO Jnasepa Ha Ar II. Amua-
a3 (OTO3JIEKTPOHOB MO 3SHEPNHH MPOBOAMJICA C NOMOLIBIO
3JIEKTPOCTATHYECKOrO TIoNycheprd. awanusatopa. Habuo-
Aaicsi GOTOOTPHB, MPHBOAALIHA K TPeM 3/MEKTPOHHHIM CO-
crosiHuaM  (3Zg—, 1Ag 'Z¢t) O m ommomy (1) — mas
NO. IToryueHn creyiouHe BeJHYHHB CDONCTBA_K 3JeK-
Tpowy C3(0,) =0,45140,007 sB # C3 (NO)=0,026=+
+0,005 sB."AHanu3 (OTOS/EXTPOHHHIX CNEKTPOB Aaer Be-
JTHYHHY uacToTh koaeGamuit O~ (1073+50 cm—!) u nm-
uu cBsselt r(0)—=13474-0,005 A u r(NO-) =1,2714+
+0,006 A, ~— 2 F e
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112: 87099 The collision-induced radiation of oxygen molecule

(atdg)d  Wildt, J.;  Fink, E. H.; Biggs, P.; Wayne, R. P

(Fachbereich Phys. Chem., Bergische Univ.-GH Wuppertal, 5600

Wuppertal, 1 Fed. Rep. Ger.). Chem. Phys. 1939, i39(2-3), 401-7

(Eng). Imissions from the st excited state of Q2 (a 13;) were ohsd.

at pressures 1-30 torr in a flow system and 5-1000 torr in a static

system. The relative intensities of the (0,0) band at N = 1,27 um and

of the (0,1) band at A = 158 um changed as a function of O; -

2 pressure. At higher pressures a continuum was obsd. under the
éﬂW discrete lines of the (0,1) mol. emission. Comparison of the
intensitics of the 2 bands enabled rate consts. for the collision-induced

radiative processes to be deduced. ‘These rate consts. for the (0,0)

and (0,1) bands, resp., were 4.1 X 10-23 and 1.2 X 10-23, 3.4 X 10-23

and 9.9 X 10-2, 2.4 X 10-2 and 7.2 X 10-2¢ cm? 571 at 217, 293, an:d

q36 K.
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/ 112: 44683k Reply to “Coniment on predissociation of molecular
‘oxygen in the B state". Wodtke, A. M.; Huwel, L. (Dep. Chem.,
Univ. California, Santa Barbara, CA 93106 USA). J. Chem. Phys.
1989, 91(10), 6640 (Eny), A reply to the polemic of D. E. Freeman
et al. (ibid, G538). The SR 11 «- 2, R(27) triplet and a no. of other
triplets (' = 10 and 11, J' >15) were remeasured with much higher
slgnal tu noise. Th? l’l:ll’z:b‘alswc{ngs 1lm.- 1.7 lund 1.2 cx;ﬂ, rtésu;., in
” ; 74y close agreement with calens, based on Iy mol. consts. derived from
/M,{,’Oﬁﬁﬂﬂg)@@’ new high resoln. ubsurptiuq data. /The abs. spin-state dependent
v , Hrcdissov}n. l}ifclimc.q are derl:yt'(l. Itl is ixtnpossibleI to rg%}mmlize these

7 ¢ 5 K- data on the busis of spin-orbit coupling to a repulsive 811, surfuce,
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02 " 651342, ° KpuBas  noTeHuHaJAbHOX  SHEPrHH  AJA
0:X(3Zg") ® AuUNOALHBIA MOMEHT nepexoaa mnosocw llly-
mana — Pynre BOGau3n auccounonnoro npepeaa. The po-
tential energy function for O:X(3Z¢~) and the transition
dipole moment of the Schumann — Runge band near X-
state dissociation / Yang X., Wodtke A. M. // J. Chem.
Phys.— 1989.— 90, Ne 12.— C. 7114—7117.— Awnra.
3aperHcTpHPOBAaH CNEKTP HCMYCKaHHs nepexoga B3¥,——
—X32g~ monekyan O, Bmnote o v”=35. Onpeaenena
\/a \ﬂ ’ (-UHA NOTeHLHANbHON 3HeprHH X3Zg— COCTOsIHHA A0 AHC-
col. mpejesa, K-pHil OUeHEH ¢ TOYHoCcThiO 450 cm—!. OG-
cyxaeH noctpoenublii IlT B cpaBHeHHH ¢ HMeBwHMHCH ab
initio pacueramn. Ilo HHTCHCHBHOCTSM NOJIOC HCMYCKaHHH'
H 3HaueHHsiM a6c. MOMeHTa nepexoja Ao 3.2 aT. el. BhBe-'
JAeHa ¢-UHs JAHNOJBHOTO MOMEHTa mepexoja NOJOCH'
Illymana — Pynre no 4.2 ar. en. TouHOCTb H 1noJIHOTA 3KC-.
‘MepHM. JAaHHLIX NO3BOJAET HCNOJb30BaThb MoJekyay O: B
.Kay-Be TeCTOBOIf AJisl TEOPET. pacueToB MoTeHUHaJabHOI I8
JH pajHall. BpeMeH XKH3HH. . E. A. TMazok
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- 30272, ~ KpuBas morenumanbuoil sHeprun O (X33 ,-)
H JHMMOJbHbIL MOMEHT nepexopa cHctembl Lllymana—Pyn-
re BOJH3H AHCCOUHAUHOHHOro mpenesa X-cocTosHHA. The
potential energy function for Q(X3%,~) and the transi-
tion dipole moment of the Schumann—Runge band near
X-state  dissociation / Yang X., Wodtke A. M. 13
Chem. Phys.— 1989.— 90,  Ne 12.— C. 7114—7117.—
Aura. )
BunosHen aHann3 MOJyYeHHOTO HENABHO ¢ HCMOJB30BA-
HHeM NiepecTpauBaeMoro Jsasepa Ha ArF . sMuccHoHHOro
CneKTpa (C M3MepeHHHIMH aGc. ‘HHTCHCHBHOCTAMH HCIYCKa-
HHs) cHcTemn nosoc  Illymana—Pywre  BSZ,—, v/—
—>XZg=, v” (c HHAYUHPOBAHHHIM  Ja3epoM BO3GYXje-
HHEM OTACJbHBIX cocTosnuii v'=10—17) Bnjots A0 mepe-

xonos Ha v’’==235. Tlo cnekTpy nocTpoeHsl KpHBHE IoO-

A [
&



TeHU. sHeprun PunGepra—Kneilina—Puca  Kak HHXHero
COCTOSIHHA Ux (r) BOJH3M JHCCOLHALHONHOTO Tpefena C
TOYHOCTBIO *50 cM~!, Tak H BepXHero COCTOSIHHS, MO KO-
TOPHM paccuHTannl  (axkrtopnt = Ppanka—Koumgona u
,v'v* -IeHTPOHAH nepexojioB. C HX HCNOJb30OBaHHEM H3

rSKCIEPHM. HHTCHCHBHOCTE TMOJIydeHa  3aBHCHMOCTb JH-
MOJBHOrO MOMEHTa mnepexola p.(r) OoT  MexbAAepHOro
paccrosnus r. IIpuBeJileHa noJydyeHHas YacTh NOTEHI. KPH-
Boit B obaacty r= (3—5) a, (ao— paanyc Bopa), or-
MeyaeTcsi XOpollee COBMajeHHe C HMCIOUHMHCS pe3yJbTa-
TaMH MHOTOKOH(Hrypau. npHOJHXEHHS c'caMOCOrJacoBaH-
HBIM TOJIeM, B KOTOPOM pacCYHTaHHAasi KBaHTOBOMEXaHHY. |
3aBHCHMOCTb Vx (r) ¢ TOYHOCTbIO 10 HEKOTOPOil Heompe-
JeIeHHOCTH Havaja oTcuera (COBMellleHHe B MHHHMyMe
NOTeHL,. SHepruH JHGO TO SHEprHH, COOTBETCTBYIOLLlEH CBO-
Goauum atomam O(3P)) coBMelnaeTcsi ¢ KCNEPHMEHTaJb-
Hoit. BhiBejleHa 3aBHCHMOCTb, BNJOTH jo r=4,2 ar. en,
W.(r)=66,44:exp(—1,528-r). . B. H. Cowmnnxos
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lll:-l7~173’.f :l'hc potential energy function for molecular:
oxygen X(3%k-) and the transition dipole moment of the
Schumann-Runge band near X-state dissociation. Yang, X.;

24y 00 Wodtke, A. M. (Dep. Chem., Univ. California, Santa Barbara, CA
/W//lLrﬂj,f]) ‘[Zaf){mos USA).  J. Chem. Phys. 1989, 90(12), 711417 (Eng).
Imission spectra were analyzed for transitions of OxB3¥uv —
3 = X3¥,0") with 0" as high as 35. The X3, potential encrgy function,
2 o Ve (r), was detd. nearly to the dissocn. limit with an estd. accuracy of
J +50 cm-l.  Vi(r) Is compared to the highest level ab initio calen.
avalanche. The transition dipole moment function, u(r), for the Oz
Schumann-Runge band is also extended almost to the dissocn. limit.
The O2 mol. now provides one of the best testing grounds for ab

initio theories of disscen. and radiation.
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113: 218542b Electron-impact excitation of the Ry‘iberyg levels
of the oxyzen molecule, Chung, Snuggi; Lin, Chun C.: Lee, -
Fdward T. P, (Dep. Phys., Univ. Wisconsin, Madison, WI 53706
USA). Phys. Rev. A 1950, 42(7), 4391-4 (Eng). Elcctron-im act
crass sections for exciting the O mol. from the ground electronic level
to the nsay, npay, vdaoy, nfay, npry, ndz;, and nfr, Rydberg levels
gusaed, with the 02#(B 2¥¢) and O2*(b12,) cores are presented. For
vach Rydbeig series of a given 1, m, and Oz* core state, the cross
sections exhibit n dependence of the ferm n-s with a varying from

L one stries to asother in the range of 1.47-4.60 in contrast to the more

lorf i

universal n 3 dependence for the H atom. The potential curps at thet

2 nuclear sites of the mol. make the Rydberg orbital d. near the !

origin quite diflferent from that of the H atom, thereby spoiling the
simple n-3 dependence, e

CA./1990 43 niy.
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113: 220530q_Predissociation linewidths of the (3,0)-(11,0) -
Schumann-Runge absorption hands of molecular oxygen
jsotonomers (1302 and 150 180) in the wavelength region 180-195
nm. Chiy, 8. S. L; Cheung, A. S. C; Yoshino, K.; Esmond, J. R.;’
Freeman, D. E; Parkinson, W. H. (Chem. Dep., Univ. Hong Keng,:
Hong Kong, Hong Kong). J. Chem. Phys. 1850, 93(8), 5539-43!
(Eng). Predissocn. linewidths of the (3,0)-(11,0) Schumman-Runge!
bands of 1#02 and 16010 in the wavelength region 120-196 nm were:
obtained from the published measurements of the abs. absorption
cross seetions of Yoshino .et al. (1388), (1989) and spectroscopic
consts. of these mols. of Cheung et al. (1988), (1989). ‘The linewidths
were detd. as parameters in the nonlinear least-squares fitting of
caled. to measured cross sections. Predissocn. max. were found at
upper vibrational levels with v = 4, 7, and 10 for 1*O3 and for 1€01:<0.
The predissocn, linewidths are mostly greater than previous exptl.
values for both isotopic mols. . .

o /
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115: 81067v High resolution Fourier-transform spectra of the
alA — X3Z(g-, BI1Zig* — X33~ and biTi,* — alAry systems of; i
oxygen e, sulfur monoxide, diatonsc sulfur, and isoclectronic |
mlecules ia the NIR region. Fink, E. H; Kruse, H.; Setzer, K. |

. D. A; - Vervloet, M. (GH prpeml Bergische Univ.,}
D-5600 “mpertal Fed. Rep. Ger.). Acia Phys. Hung. -1990,:
67(1-2), 67-72 (Eng). Emission spectra of the alA(g) — X3Z¢)-,'
biZp+ — X3Z()~ — alA(n systems of a no. of Group VI-Group VI'
diatomics were measured at high resoln. with a Fourier-transform '
spectrometer in the near-IR region. Anal of the spectra allows a;
systematic test of different Hamiitonians for the Xz“u)'(XxO:.)*.).zlu)*)l
ground states and of the line strength formulas for the elec. l
‘quadrupole, magnetic dipole and eiec. ripale transitions involved.
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15 b1186. ~ C°[I, pupGeprosoe w - 1[I, BanentHoe co-

scroauns O, The C3II, Rydberg and I3[, valence states

‘of Oz / Friedman- R. S., Dalgarno A. // J. Chem.
Phys.— 1990.— 93, Ne 4.— C. 2370—2374.— Anra. y
ITpencraBieHa HHTEpNpeTauHss HMCIOWHXCA B  JIHT-Poi

.JMaHHBIX O IOJIOXKEHHSAX H LIEPHHAX xoncGaT ypoBHeit

sueprun CII; punGeprosoro coctosiust - Qo Dueprint.
ypoBHeil oOmHcaHbl KaK pe3oHalCHl MNpH ynpyrow pacces-
HHHI aTOMOB KiHcJopofa B HecpsizannoM 13[I; Basentnom
‘COCTOSIHHH, BBI3BIBACMOM B3-BHEM cO  cBsidamubiM  CP°[I,
‘plmﬁcpI‘OBbIM cocrosnneM. [ pacueToB 1CMOJb30BaHbI
ABsI3alilble YP-HHS paccestHist C SMIHPHY. KPUBOIl IOTeH-
WHAJBHOI 3HEPrHH  JJs BaJeHTHOro cocTosinis u IIT
"B3-Biist pHAGCProBoro BaJjenTHOro cocrosiiis. ITokasano,
(4TO KCNEPHM. Aallible O MOJOXKCHHAX I WILPHHAX YpOB-
.Heit Bocmponspoastcss npu Beanumne IIT B3-Bus 63. M3B
M Korja KpuBasi mortenuiuajbtoit sueprimn 130I; coctosimus
ITepecekaeT MOTEHUHAMBIYIO KPHBYIO C3IIg cocrostuus Ha
BHeWCil YacTH YYacTKa, OMICHBAIOUICrO  NMPHTSIXKeHle

v\{/’y’\ﬁ// N /.S—I'AMOMOB. o e e - E. A. Taswox
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113: 122863f The Cilly Rydberg and 13[l; valence states of
molecular oxygen. Friedman, R. S;; Dalgarno, A. (Harvard-Smithsonian
Cent. Astrophys., Cambridge, MA 02138 USA). J. Chem. Phys.
1990, 93(4), 2370-4 (Eng). Exptl. data on the positions and widths
of the vibrational energy levels of the C31I; Rydberg state of mol.
oxygen are interpreted. The enerzy levels are described as
resonances in the elastic scattering of oxygen atoins in the open 1311
; 3 valence state caused by a coupling to the closed C31l¢ Rydberg state.
[ y /7 The coupled scattering equations are set up with an empirical
y j valence potential energy curve and Rydberg-valence interaction
/ potential and it is shown that the encrgy level positions and widths
can be reproduced by an interaction of 63 meV and a potential
energy curve that crosses the Rydberg curve on the attractive part of
its outer limb.

C A 1950 13 N /Yy
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6J190. PupnGeprosckoe C”llg W BanxentHoe 1°II, co-
crosinus moaekyam O, The CIIg Rydberg and 131,
valence states of O; / Friedman R. S., Dalgarno A. // J.
Chem. Phys.—-1990.— 93, Ne 4.— C. 2370—2374.— Amnra.

[IpoaHa/M3HPOBAHbLl 3KCNEPHM. CnekTpul Monekyan O,
OTHOCSIIHEC K Kose6aTeJbHBIM 3SHePreTHdy. YpOBHSIM PHI-
Geprosckoro cocTosinua C3I1g. PaccMOTpeHBb! MOJIOKEHHs H
IIHPHHE CMEKTPAJbHBIX JIHHHI; OTMEYEHO, 4YTO IHEpreTHd.
YPOBiiH OMHCLIBAIOTCSt KAaK PE30OHAHCHBIE  COCTOSIHHS MpH
ynpyroM . paccesiHHH aTOMOB  KHCJOPOA2 B BaJEHTHOM
130[0,- u punGeprosckom C3IIg-cocTosinuax. Iloctpoen Ha-
Gop yp-HHil, ONMHCHIBAIOWHA  KOJEOAaTeabHYIO CTPYKTYpY
[OJI0C; YpP-HHSL HCMOMb3YIOT SMNHPHY. AAHHBIE O TMOTEHL.
KpuBoit cocrosimuii 13l M noTeHuHase B3aHMOAEHCTBHsI
MEXJy COCTOSIHHAMH. MoAyJ/b MNO3BOJSIET BOCHPOH3BOLHTH
IOJIOKEHHS! H IIHPHHB Pe30HAaHCHHX KoJeb6aTenbHeX YpOB-
Heil puaGeproBa COCTOSIHHS C XOpOWIeH TOYHOCTHIO.

A. 10. Epmuaos
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/ 1150 105476q Dinae laser specteoseopy of the stmospherie
'oxygen band (hiS¢* - X3%¢).  Karamori, Hideto: Momonz.
Morihisa:  Sakurai, Katsumi (Dep. Pure Appl. Sci., Univ. Tokw,
Tokvo, Japan 153). Can. J. Phvs. 1290, " 53(3), 313-i6 (Krnz
The atm. O; band due to maznetic dipole transiticns was studied 2
a diede laser absorpt?oq $p2Croscody combined w

rd & A 29 . .
/ 7 3 meculstion technique. The Kizh-resoln. spectrum of ::
n = V74 -was chsd. with Deppier-limitzd resoln. and compared vith a pravic.s

aph measurement. The Zeerian effect at low maznetic fle 3
was investizated by the Zeemsn line pr
erfect was ohservable in the Fa tra

m ic field as low 25 130 C.

QN

i2s. The 2nd-order Zzem
n of the 35~ state w
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! 9 1130. 3ameuanHe K crtatbe: DYHKUHS NOTEHUHANb-
Hoit aHeprHu Aags 02X (3Z¢~) M AMMOJABHBIA MOMEHT nepe-
xona pas nonocsl Hlymanna—Pyure BGansu [mopora]

. nuccounauun cocrosiins X. — Otser astopon. Comment

on: The potential energy function for 0,X(®%,~) and the
transition dipole moment of the Schumarm—Runge band
near X state dissociation» — Authors’ reply / Lewis B. R.,
Gibson S. T., Yang X., Wodtke A. M. // J. Chem, Phys.—
"1990.— 93, Ne 10.— C. 75632—7534.— Amuru.

" Cw. /[ Yang X. et al. // ibid.— 1989.— 90.— C. 7114.
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¢ 114: 31983z Comment on "The potential energy function for

molecular oxygen (O: X(3Z,-)) and the transition dipole
moment of the Schumann-Runge band near X state dissociation®.
Lewis, B. R.; Gibson, S. T. (Res. Sch. Pxys. Sci., Aust. Natl. Univ..
Canberra, 2600 Australia). J. Chem. Pr:s. 1990, ©3(10), 7522-3
(Eng). A polemic. In studying the emlssnon spectra for the
Schumann-Range_transition (Bi¥,- — N:Ty) of Oz X. Yang and

A.M. Wodthe (ibid., 1989, 90, 7114) derived the relative electzonic
tmnsmon moment for internuclear distances of 3.04-4.09 a.u. Tks
normahzauon of their results fails due to misinterpretations of
previous exptl. work, and their anal. representation of the transition
moment is erroneous.
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112: 8744G6c Identification of the 3d#'Az and 32 Rydberg state
of molecular oxygen by mpltiphotun ionization and polarization,
studics. Park, Haivoon; Li, Leping; - Chupka, William A. (Stcrlingi
Chem. Lab., Yale Univ., New Haven, CT 06511 USA). - J. Chem,
Phys. 1990, 92(1), 61-4 (Eng). The v' = 0-4 levels of the 3dx 14,
state and. v = 0-3 le_vcls of the 3.dw3Az state of Q2 were identified :

j and studied by multiphoton ionization and {)olariznliou techniques.
MM]_ The obsd. levels exhibit no detectable perturbation except for rather !

/ /[[’ éﬂl . large A doubling probably due to L uncoupling, and heterogencous |
‘predissocn. probably by a 1l valence state. The observation of large |

amts. of Ot for the higher vibrational levels suggests large non—l"ran=(/

ck-(_!og.(_lp:)'qfﬁcc_!s in the ionization process.

e.A-1990, 13, w10




-foBckux cocrosiuiit O, Cocrosinus '@, u 3®,. Two-pho-|
ton spectroscopy of the 3d Rydberg states of Qg '@g: -
and %@, states / Park H., Li L., Chupka W. A., Lefebvre-"

HeHT 3@, u 3@; yepes oncpaTop paspuiBa CBsI3H S.(TO XKe.

om A7 1990

5B1136." Jsyxdoronnas cnekrpockonus  3d-pupbep-

Brion H. }/ J. Chem. Phys.— 1990.— 92, Ne 10.— C.
5835—5840.— Anru. :
MeTo10M CHNEKTPOCKOMIH PE3OHAHCHO YCHJICHHOM MHOrO-

doronnoit (2+41) nonmsauun_Oy(a'Ag) HccaCI0BaHB PHA- |
OeproBCKHe COCTOSIHHS Sdgh ('Dg, *Dg) Momekyam Oo-

)

hy H
(024 < Oz('®@g, 30®g) <« O(a'Ag)). Hnsa cocTOSAHHIT.

3Q,, 30; @, 'O npHBeseHH 3HaueHHs T, By, v, (V=

=0—4), rae y—napaMeTp ONHCHLIBAIOWIHIT 3ppeKTHBHHIIL |

casur (yJ) YpoOBHeit 3HCPrHH BCJICACTBHE B3-BHSI KOMIIO-:

caMmoe HMeeT MecTo AJA MapH cocrosHuit 3@, u '@;).

B ortauune oT ApyrHx puadeprosckux cocrosimiuit Oz, co-,
crositna 3@, ° 3D, He 00HapYKHBAIOT NMPH3iAKOB BO3-'



MYILUCHH{T HJIH TpEJNCCONHALHH KaKHM-MH00  BAJICHTHBIM
cocrosnueM. Cocrosinne '@; caalo mnpeaHCCOUHHPOBAHO,
BEpOSTHO, 3a CyeT B3-BHS C GJIH3KOJEMHKAWHM CIIbIO Tmpe-
auccounnp. cocrosimneM 3dm’dzg, OGCYHACHB BO3MOKHLIC
NPHYHHE!, TNpensTcTBylOUe 00HApYXKEHHIO COCTOSIHHUIT
3dn'Sg— u 3dIly (cocrosuua 3d'Zg+, Ag, @, uabmojaa-
auck). IIpeanooxeHo, yTo AJsi HHX HH3KA BEpOATHOCTR
ABYX(hOTOHHBIX TEPEX010B B CPaBHEiHH C 1a6/110,1aeMBIMH’
nepexonaMH B DHAGEPrOBCKHE 3d-cocrosinua. B. M. KosGa

.

J HM

=



) W37y /990

113: 14203¢ Two-photon spectroscopy of the 3d Rydberg

states of molccular oxygen: 1dg and 3bg states. Park, Haiyoon;

Li, Leping; Chupka, William A.; Lefebvre-Brion, Helene (Sterling

Chem. Lab., Yale Univ.,, New Haven, CT 06511 USA). J. Chem.

Phys. 1990, 92(10), 5835-40 (Eng). The 3dé!®, and 3d; Rydberg

states of O2 were obsd. by (2 + 1) resonant enhanced multiphoton

ionization from the metastable alA; state and the resulting spectra

rotationally analyzed. In contrast to all other obsd. Rydberg states

f 3 of Og, the 3d2, 3b3, and 344 states show no sign of perturbation or
predissocn. by valence states. The !9 state is apparently weakly

/ 5 predissociated. The energy level structure of those 3d Rydberg states
) which were reliably assigned is compared with theor. calens, The
reasons for the failure to detect II; states in these expts. are

/IO l&%ﬁﬁl . discussed.
0 emo L ®

@,A.Mﬁ@,ﬁ, N
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130 161671m ‘I'we-photon snectiroscopy of Rydberg states cof.
molecular oxyyrn, Pratt, S. T ehmer, J. L. Dchiner, P. M.!
(Argonne Natl, Lab., Ar{:unnc, 1L 60135 USA). J. Chem,. DPhys.,
1990,  93(3), 2072-84 (Enp). Two-pheton resanant, three photon
jonization spectzum of 0:20%., v° = 0 is presented in the eneroy
region between the 5s-4d compiex and the O X2y 20wt 20
ivnization threshold. ‘Thie spectrum exhibits & no. of new transitions
to ns and nd Rydbery states with n = 5-9 and ¢ = 0 and § ne well as
transitions to the previously unebserved 5s-4d, v = 3 jevels, Fo: a
riven value of noand ©*, the obsd. bends split into two groups seod.

“hy approx. the Q:*Xllire = 21iys spin-orbit splitting. Al of tha
‘hands ¢how at least some sharp rotstional structuie, clthough in

mest cases this structure is limited to a tew lines. In addn,, the
direct 2-photon icnization spectrum of Ou¢i¥en, 27 = 0 s presented
in the energy sepien betweon the Oy yser = 0 and | thresholds;
the spectron shews tramsitions 0 Rydbery: states with n = 512 aned
v" =1, These states are anulogous 1o the ¢* = U states o below
the ionization threwhold, and thev decay by vibrational autloionizativn
into the ¢+ = 0 continvum.  Taken together, the ¢ = ¢ and 1
Jiydberg stutes obsd. Lere provide a sizrificant addu. to the
knowledge of Budberg series converginug. to the ground electronje
state of Oy, e .

U g
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[ 114: 31984a Reply to "Comment on '‘The potential energy
function for molecular oxygen (O2 X(3%¢')) and the transition

dipole, moment of the Schumann-Runge band near X-state

dissociation'". Yang, Xueming; Wodtke. A. M. (Dep. Chem., Univ.
California, Santa Barbara, CA £3106 USA). J. Chem. Phys. 1990,
93(10), 7534 (Eng). A polemic in reepome to B.R. Lewis and 5.T.
Gibson (1bid., 7532). Y. and W. (tbid., 1989, 90, 7114) used data of A.
C. Allison et \l (1971) which was erroneous.

A/981, 1Y, ¥ ®
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5J1140.  CunrjeT-TpunJeTHbic pPa3sHOCTH IHEPrHii B
TOMOSIICPHBIX JIByXaTOMHBIX MoJekynax.  HccaepoBanme
npasuaa Xyupa meromom HHUK-KB. Singlet—triplet ener-:
gy component differences in homonuclear diatomics:
a_multi-reference configuration interaction study of
Hund’s rule / Darvesh K. V., Fricker P. D., Boyd R. J. //
Chem. Phys.— 1991.— 157, Ne 1—2.— C. 99—104.—
Anra. )

Merorom HHUK-KB nposeaeHsl pacueTsl HH3KOJCKALLHX
3JICKTPOHHBIX - COCTOsIHHIT Monekya Cp (a®ll, u A'lly) n
O (X°Zg~, a'Ag) npH PA3THUHLIX MCIKBAACPHEIX PaccTos-
nisx. ITokasano, 4TO CHHIJICT-TPHIJICTHBIE PAa3HOCTH 3HEp-
THil 3JIEKTPOH-3JIEKTPOHHOIO OTTAJKHBAHHS - HMEIOT TOT JKe
3HAK, YTO H CHHIJICT-TPHILICTHbE Pa3HOCTH KHHCTHY. 3Hep-
riil. COOTBETCTBYIOULHE PAa3HOCTH 3HEPTHIi 3JICKTPOH-sep-
HOTO NPHTAMKCHHS HMEIOT NMPOTHBONONOXKHHII 3HaK B TOil XKe
rCOMETPHH. A,iiaéa‘mu. npubmixenne aas Cz u O, mo-

[



Ka3biBAaeT, YTO 3JIEKTPOH-3JEKTPOHHOE OTTAJKHBaHHe H
3JICKTPOH-A1ePHOE NPHTSIXKCHHE B TPHILICTHOM  COCTOSIHHH
GoJbllle, YeM B CHHIVIETHOM. DTOT pe3yJbTaT corJacyercs
C JaHHBIMH [1J11 aTOMHBIX COCTOSIHHil,  TMOJYYEHHLIX M3
TeX JKe KOH(MHIYpauuii, HO NPOTHBOPEUHT TPAAHLUHOHHOMY
obbsichenHio npasuia XyHaa.

-
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115: 217413q EI transitions of astrophysical interest in neutral
oxygen. Hibbert, A.; Biemont, E.; Godefroid, M.; -Vaeck, N. (Dep.
Appl. Math. Theor. Phys., Queen's Univ., Belfast, UK BT7 INN). J.
Phys. B: At., Mol. Gpt. Phys. 1991, 24(18), 3943-58 (Eng).
At. transition rates and f values were calcd. in the triplet and quintet
systems and for sume intercombination lines of neutral oxygen. CI
was included in the calcns. performed with the CIV3 code of Hibbert
for all the transitions connecting the n = 3 and n = 4 energy levels.

: In order to reproduce the obsd. znergy splittings between the energy

states, small empirical adjustments were introduced to the diagonal

[(/] N matrix elements. Comparisons with previously published f values
. and radiative lifetimes are discussed end the subsequent astropiys.

applications of the results are briellv mentioned.

CA-99), 1158 %0
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¥ 21 B1022. A heKTHBHHIA raMHALTOHHAH BAJIEHTHON
'060104KH H MOTEHUHANbHbIE KPHBbIE MOJEKYJAbl KHCAOPOAA, .
MOJYYEHHbLIE C MOMOWIBIO KBAa3HBBIPOXKAEHHO MHOrovac-'
‘THYHO/ Teopun Bo3myulennii, Effective valence shell Ha--
miltonian and potential curves of the oxygen molecule
from quasidegenerate many-body perturbation theory /.
Kanzier Alfred W., Freed Karl F. // J. Chem. Phys.—
1991.— 94, Ne 5.— C. 3778—3789.— Anra,
I C mnoMmolibl0 KBa3UBHIPOKAECHHOI MHOrOYACTHYUNON Teo-
'DIIH BO3MYLIEHHIT mosydyeH 3G¢EeKTHBHLIT  raMHAbTOHMAaH
V/[ﬂ . ‘BasieHTHOIT 0GoaoukH H® nas mosekyam O, H paccuHTaHH -
v noTeHIHaAbHLEe KPHBBLIC NECATH HH3KOJEKAUIHX 3JeKTPOH-
nbix cocrosiniit Op. Comocrasnena  TOYHOCT — 3HAYenHit
CNEKTPOCKOMNNY, TMOCTOSIHHBLIX NPH HCMOJb3OBAHHH pa3nHy-
HHIX NOPSIAKOB Teopui Bo3myuweunii, [lokasano, uto
nosyuektiie ¢ H* 2-ro nopsaka sHeprim pHCCOUHAUHH R

K. 1991, w3



'K0Je0aT. 4YacToThl CHCTEMATHYECKH 3aBbilIeHbl; epexol
'K 3-My NOpSIAKY NPHBOANT HX B COOTBETCTBHC C JAAHHBIMIL
pacyeToB MOJIHLIM METHAOM KOWGDHIypau. B3-BHS B TOM
(ke Gasiice, ITposeaenm Takke pacuetnl H® ¢ orpamiuen--
'HbIM Habopom op6HTaneil, CBOAALIHX MOJEK.,  BaJeHTHOe
MIPOCTPAHCTBO K CYMME aTOMHBIX BaJEHTHBIX NPOCTPAHCTB,
'UTO TI03BOJIHJIO HCMOJb30BATh 3HAUCHHS MaTPHUHBIX 3dJeMell-
-ToB H® pas mpoBepKH MOJAYIMNHPHY. METO10B. 3aBHCHMOCTH
_'MaTpHYHBX 3anemenTtoB H® B 6asnce AO oT MeXbsaepHOro
'PacCTOSIHHA aNNpPOKCHMHPOBAHBI MPOCTHIMHI (DYHKUHOHAMb-
'HHMH (OpMyJIaMH, HCNO/ML3YEeMBIMH B IOJYSMIHPHY, MCTO-
Inax.' ComocTaBicHbl (YHKUHOHAJbHbE (GOPMH MATPHUHBIX.
.aaementoB HY gns Oz, Sz n CH. A A Cadonos

.
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..117: 161418 Improved {its for the vibraticnal and rotational
constants of many stetes of nitrogen and o:rygen. Laher, R. R.;
Gilmore, .F. R.. (R and D Assoc., Los Argeles, CA USA).  Repert
1990, RDA-TR-0226129003-001: Order No. AD-A229 996, 9 pp.
:(Eng). "Avail- NTIS. From Got. Rep. Announcy. Index (U, S.) 1991,
91(12), Abstr. No. 130.579.- All pertinent published measurements of;
the vibrational intervals-and rotational conrs. for 17 states of
‘nitrogen, the ground state of O; have been sacersbled and plotted
against v..' These are the states importart ic modeling the
fluorescence produced when air is bombarded ' fast electrons. :ln
about 70% of the states considered these tabiluted coetls. do not
‘give optimum fits of the basic spectroscopic du\1, usually because of
new data published since 1979. In these cases :iew improved coeffs. |
have been derived by leaat-squares fitting. Thn'ronults are tabulated
andplotted. . Lo oo -

17 pel (41)
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115: 99696j Ab initio electronic structure calculations of
oxygen using coupled cluster approaches and many-body
perturbation theory. Lee, Yoon Sup; Lee, Sang Yeon (Dep.
Chem.,, Korea Adv. Inst. Sci. Technol., Seoul, 130650 S. Korea).
Bull. Korean Chem. Soc. 1991, 12(2), 211-13 (Eng). The ground
‘state of the Oz is calcd. by various methods of CC approaches and
MBPT usiniﬁl double zeta plus polarization basis set ant the UHF
ref. state. the methods employed are capable of describing Oz
near the equil. bond length and the sepd. atom, but do not correctly
depict the breaking of the multiple bond. For this basis set,’
including more correlations does not recessarily improve the,
agreement with expt. for mol. properties such as bond lengths and!
dissocp. energies. . - . - gio e :
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) 101]:110'. Tpﬁ _w(b;);_)‘ﬂ:'bxr hib.;xelgynapﬂofo KHcjaopona [
JIsitur M. // )K. meopran. xumun.— 1991.— 36, Ne 6.—

i C. 1618—1622 _
Onucanne  Tpex 3MEKTPOHHEIX (OPM  MOJCKYJSPHOrO

KHCJI0OpOoZa: TPHIVICTHON (OpPMbl (OCHOBHOE —COCTOsIHE) ¢
ABYMSI HECMApPCHHBRIMH 3JICKTPOHAMH H ABYX ' CHHIJICTHRIX
$OpM CcO CrapeHHBIMH 3JIeKTPOHAMH. .. Pesiome

AN

C/D, /919/; ~/0
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f/
. so1o4111, IMpupona ABOIIHOM cBsi3w KHcaopoja. On
the nature of the oxygen double bond / McWeeny R. //
J. Mol. Struct. Theochem.— 1991.— 229.— C., 29—38.—
Aurn.
B pamkax GeccmHHOBOTO BapHaHTa HEIMMHPHY. MeTOAA
Banentnex csaseit (BC) mccieposano anexTponHoe crpoe-;
nnch;__I'onasano, yro Meton BC ommcmBaer Tpumaernoe

|OCHOBHOE COCTOSIHHC HE Meliee «eCTCCTBEHHHIM» MyTeM, ueM
a /) seronx CCIT MO, n spaserca Gosjce TOYHHIM (ecaH  He
AL /e

YIHTHBATh Kondurypau. n3anMmogeitctsie). On maer omu-
canie crneuHdHY. NPHPOAR ABOHHOIT cBfI3H, oGpasyouieii-

CA BCJCACTBHE pe30HaHCa ABYX 'npeoﬁnanaxom,nx HOHH

BIX
CTPYKTYp. .. . . .

— ... B.JL

cﬁ(/ﬂﬂgl} e, .
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2 ~ 21B1025. O npupone nBofiHoR - CBS3M B MoJekyae

. "kucaopona. On the nature of the oxygen double bond /
McWeeny R.// J. Mol. Struct. Theochem.— 199].—

229.— C. 29—38.— Awnura. - C

Paccmorpeno onmucanHe IBOIHOI CBSI3H B TPHIIETHOM

OCHOBHOM cocTosiHHH Monekyam Oz B paMkax  TeopHH

BaJeHTHHX cBsaseil. IIpoBenenm pacuerw sueprun O, ¢

MOMOLIBIO HEIMNHPHY. METOJa BaJeHTHHX cBsaseil. IToxkasa-

ﬁ.ﬂ- i HO, ‘uTO 1O cpaBHeHHio ¢ Metogom MO—CCIT  Mmetog,
va BaJICHTHBHIX cBA3eil obecneuHBaer GOMBIIYI0  TOYHOCTB '
H NO3BOJSET HHTEPNpPETHPOBATh ABOIHYIO ¢Bf3b B Op Kak

Pe30HaHC ABYX BeAYWlHX HOHHHX cTPYKTyp. A.A.Cadonos

(4
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! 115: 101778h Microwave absorption lines of oxygen (160120) in -
its (X32¢-, v = 0) state. Mizushima, Masataka; Yamemoto, Satoshi :
(Dep. Phys., Univ. Coiorado, Evulder, CO 80309 USA). J. Mol,,
Spectrosc. 1991, 148(2), 447-52 (Eng). The microwave spectrum of |
160 180 in the X 3%, ground state is obsd. in the 50-400 GHz region..
5 - The rotational and centrifugal distortion consts. and the spin-rotation
/'/ Z/ V; 0 and spin-spin interaction consts. with their centrifugal distortion
‘9 terms were detd. The obtained consts. are consistent wiit those’
/ predicted by the theory of the isotope effect of Oz

W ontinp

M- - O

c.A 199/, /S, v/o
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116: 28415b Theoretical study of the low-lying bound states
of molecular oxygen. Partridge, Harry; Bauschlicher, Charles W.,
Jr.; Langhoff, Stephen R.; Taylor, Peter R. (Ames Res. Cent.,
NASA, Moffett Field, CA 94035 USA). J. Chem. Phys. 1991,
85(11), §292-300 (Eng). Ab initio results are presented for the
Jow-lying bound states of O: that dissoc. to ground-state atoms.
Spectrcacopic consts. and dissocn. energies (De) are reported for the
Xpii,'. 81, b1Zg*, 13y, A3y, A3Zy*, 3y, 311y, and 811, states.- For
the first six states, which have been exptl. characterized, authors
obtain accurate results at the multireference configuration-interaction
level after correction for higher excitations. For example, our
computed D. value for the X3Z;- state cor. for basis-set superposition
error in only 0.7 kcal/mol less than the exptl. value.the 5II; state is
estd. to have a D of 0.16 % 0.03 eV, suggesting that the importance
of this state in the nightglow shculd perhaps be reconsidered. - .
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V 17 1034. TeoperHyeckoc H3Yy4CHHE HH3KOJIeXalHX
enszannbix coctosimuit O, Theoretical study of the low-
lying bound states of O | Partridge Harry, Bauschli-
cher Charles W. (Jr.),. Langhoff Stephen. R, Taylor Pe-
ter R.//J. Chem. Phys— 1991.— 95, Ne 11— C.
8292—8300.— Amurd. ' .
" MertonoM dyHKuHOHaJIA CBA3AHHEIX NAp PACCYHTAHHl TIO-
TeHUHAaJbHble KPHBBIE 3JEKTPOHHBIX cocrosiuuit O, oTBe-
yaloUHX AHCCOLHAIMH HAa aTOMbl B OCHOBHBIX COCTOSIHHSAX
3p.  Hcnosib3oBan 6asic CrpynnHpOBAaHHBEIX — FayCCOBBIX
¢-unit (1358p6d4f2gllz)/[655p4d3f2glh]. OpGutanu noxay-
geHbl MHOTOKOH(QHIrypal. MeTOAOM CCII B moaHOM aKTHB-
l/él'ﬂ ) HoM npocrpancrse. Ompenesietibl CMeKTPOCKONHY, TMOCTOSH-
Hble s cocrosnuit X32g~, a'Ag, b'Zg*, 'Zu—,  AA,
A3S,+, 3, 2., Sy u 5IIg. llnst OCHOBHOTO COCTOSIHMSI
SHEprHsl AMCCOUHALMH C YHYeTOM TMOMpaBku Ha 6asucHyio
‘cynepno3uil, OUINGKY OT/IHYaeTcH OT JKCNEepPHM, 3HAYEHHS
auwb na 0.7 kxaa/moab. Has cocrosmus Iy mosyuena
olleHKa 3HEPrHH AHCCOLHAUHH 0,16+0,03 3B. Buba. 39.
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ﬂ 7 "8J188. 'Teopernicckoe msyweirite HH3KOJIEKAWMX CBA-.
é 3annbix coctosumii O, Theoretical study ‘of ‘the low-lyin
bound’ states of O, / Partridge H., Bauschlicher: C. W.,.
« (Jr), Langhoff S. R., Taylor P. R. I J. Chem. Phys.—

1991.— 95, Ne 11.— C.'8292--8300. — Anrn, '
Metonom HHK-KB TIPOBEACHB PacYeTH HH3KOJICKAILHX
. CBA3AHHHIX cocTostHui Oy, AHCCOUHHPYIOWHX Ha aTOMH - B

e it —

" OCHOBHLIX cocTostHusX. ITpeacTabieny CIICKTPOCKONHY, po-

CTOAHHLIC H SHEPTHH  AHCCOLHAIH D. - nns COCTOsHHI,

stg_,_ a‘.Ag, blzg"', Cl.zu—, Alv _aAu, A?_Eu"', 3Hu,~52u_',_5nu.,

u Slg. Oas nepux 6 COCTORHHIT NPH BKJMIOYCHHK nonpa-;

. ‘BOK Ha BO3GyK/cHHs . Gosee BbICOKHX TNODSIAKOB MosyyeHp!

,,M‘” /TOUHble pesyabratol. [us COCTOAIHHSA ' X33~ 3nayenne D.'
: C Tonpaskoii Ha owH6Ky, oﬁycnonncuuym' cyneprnosuuueii’
Gasncos, anwe na 0,7 kxkan/monb OTJIHYaeTcs: oT SKCIepHM.,

suadenns.  Cocrosmne °I; ymeer 3Hayenne. D,=0,]64.

+0,03 3B. - o

B[99, N &
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Tid: 1088 hv 7 LoU6RE0A factors £n6 rclﬁuv» mrcwﬂ,h of'
tho cicstrouin transiticeas ¢l -n.kg. ciY q .(-A.,; in o*ry{fcnv
weizzule.  Swimov, A D, (x‘.icd. Gos. lc..... Univ., Moscow, .
USSR).  Zk. I’rir':l. Sp:).fras 1951, 54(1), 45-50 (Ruas).
The numericul met'x;on for nlu g ;lc I.unc}' Cendor {actors
/ & / (FCF) oa the basis of the Moteg poientiel ic considerea and was|
4 ,J[, /np')l iedd to the c1Z,—ald,, ci¥u 3%, tro as of Cr {00110,
0\::"’15) The FCF viere uscd ta cale. rolative band sireagths of?
- 'h;se tranm.onn R —
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-+ 8151, Moctpochne KPHBLIX MOTCHLMANBLHOI 3HEPrHH |
MOJICKYJa nocpeacTBoM Metopa onthmudaunun. Construction,
of molecular potential energy curves by an optimization
method / Wang J.,, Blake A."J,, McCoy D. G., Torop L.,
/I Chem. Phys.— 1991.— 150, Ne 1.— C. 13—18.— Aura.

Ilpenokena npouenypa mocTpoemmst  Kpupbix MOTEHIL.’
sueprint  (KIT) - ABYXaTOMHLIX - MOJIEKY., Hcxoas H3
SKCNEpHM. CHeKTPOB B AH(pdysHoit o6aactt  u B obGiacTi
HeMpepbIBHOro cnekTpa. I1oAXox ocHOBaH  Ha aJropurMe
UHCJIEHHONl MHHHMH3AUMH OTKJOHEHHT pacyeTHLIX M 3Kcme-
pHM. 3HaueHHT psila CHEKTPa/bHBIX XapPaKTEPHCTHK, B TOM'
UHCJIC CeueHHIT CTOJKHOBEHHsT npH noryowennn. [pouenypa
npuMenena aas noaydennss - KIID cocrosmuit B33z g
E%2y  wmonexynn O, Ilpusenenst KI1D cocrosmmii mo oT-*
noweniio kK KIIJ ocnosuoro  anekTponnoro COCTOSIHHSI -
X3%y. 3apava maxomnaennss KIID B32u- u ESS5 -co-
CTOstHMIl pewcHa_p_ AnaGathy. noubamwemt. A, IO, E.
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W 36378 199/

“ 4B1189. 'Jlasépuoe Bo3Gyxpenue A3Tu+,  ABA; n
C'Sy~ cocrtosanuii Mojekyasptoro Kucaopoaa. Laser exci-
tation of the AT+, A%A, and ¢'S,— states of molecular
oxygen / Wildl J., Bednarek G., Fink E. H. // Chem.
phys.— 1991.— 156, Ne 3.— C. 497—508.— Anra. ‘

MonekynspHbiil KHCJIOPOA CEJEKTHBHO BO30Y:KAaJacst Ha
KosieGaT. ypoBHH MeTacTaGuabhbix AT+, ABA, u ¢!'3,—
COCTOSIHHIT IIPH MOIJIOILEHHH HCNYCKaHHsi HMIOYJbCHOTO .Ja-
3epa Ha kpachteasx. (A=249 nm) c nocaeayioueii peruct-
pawdcii ¢ paspemchHeM Bo  Bpeyend ®JI B nosoce
O (b'Zt—>X3%g~) mpu A==762 um. OTmeueno, vuto
T3(b'Zgt) siBasietca npoayKTom Tywenus Op(A3S,+) nu-
6o caMHM KHcaopoaoM, JHGo azotoM. ITo 3aBHcumocTH or!
BPEMEHH 3TOrO HCNYCKAaHHS OMpefe]eH HUKHUI npefen
A5t KOHCTAHTB! CKOPOCTH  TyweHHs Oy(A3Z,+)  kuenopo-
aom aas v=7,8, K-puiit coctasua 1X10-!" cm3c-!, Kame-
peHa HHTCHCHBHOCTb HCnycKauHsi O, (b'Z,+—X33,~) kak
¢-uns ornomenns B cmecH O/N.. ITokasamo, uto He Bce
3JICMCHTApHBIC aKTHl TYWICHHS NDHBOAAT K  3aceJCHHIO
A2+ (0g)-cocTosus. _ E. A. Maswox
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117: 79191d High resolution inner valence UV photoelectron
spectra of the oxygen molecule and CI calculations of 21,
states between 20 and 26 eV. Baltzer, P.; Wannberg, B.;
Karlsson, L.; Curlsson-Goethe, M.; Larsson, M. (Dep. Phys.,
Uppsala Univ., S-751 21 Uppsala, Swed.). Proc. SPIE-Int. Soc. Opt.
Eng. 1992, 1638(0pt. Methods ‘Time- State-Resoived Chem.),
127-31 (Eng). High resoln. He 1 und He 1t excited inner valence
photoelectron spectra of the O mol. were recorded between 20 and 26
eV. In this range 3 photoelectron bands are clearly scen; they are
assocd. with the B 25,3 2IL, and c X, states of Oz*. The slate of
[1u symmetry obsd. around 24 eV shows a long vibrational progression,
contrary to earlier work, with spacings that decrcase successively’
towards higher electron binding encrgies. The assignment i3’
confirmed by ab initio calcns. These calens. show that if the
potential curve is followed along the eclectron configuration rather
than the adiabatic curve, the vibrational structure.can be accounted
for. : = S
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, 116: 94285k High resolution rotational CARS spectrum of

oxygen. Brown, Kirk W.. Rich. Nathan H. Nibler, Joseph W.

(Dep. Chem., Oregon State Univ., Corvallis, OR 97331 USA). J. Mol.,

Spectrose. 1992, 151(2), 482-92 (Eng). A low frequency, hizh

re,soln."C.W spectrometer is described which was used to resolve

the closely spaced AN = 2, &J = 2 triplets of oxyzen in the pure

rotational Raman spectrum. The transition frequencies. ard

MW a‘mtensilies from .V = 1-19 are extd. from the exptl. data with the ajd
/or spectral simulation routines that account for the ]xI* interference

0/ / w __ effects and the contribution of various line broadenins mechanisms
W M to the CARS spectrum. The frequencies match well those predicted
using mol. consts. obtained from magnetic dipole microwave studies

[t(/ﬂ%q {:’," and a Hamiltonian appropriate to a coupling scheme intermediate
' between Hund's cases (a) and (b). A small, syvstematic discrepancy is
» obsd. between exptl. and theor. intensities wkich may result from a J
LZLZW dependent linewidth variation within each triplet. ) '

C.A.1998, 16, nip



0 1993

/ 3 - 1i3: 672825 On the dissociation enmergy of molecular ox‘y.gen
p 0 | and tte energy of the dioxygenyl ion O3 b ¢Z state. Ce:by. P.
U C. Huestis, D. L. (Mol. Phys. Lab., SRI Int., Me=zlo Park, CA 94025

USA). J. Chem. Phys. 1992, 97(9), 6105-12 (Eng). The authors
rote that a significant discrepancy exists betaeen the recently de:d.
dissoen. energy of the Oz BiX,- state and the exergy of the O(:D:) +
O(:P:) dissocn. limit detd. in a speciroscopic cycle. The maicr
contribution to this discrepancy appears to be the currently accepted
value for the energy of the O:* b %~ state relative to the ground
electronic state of mol. oxygen. )

B
O L1y )g )
C./.1993, 118, N §
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117: 139766y Predisscciation of oxygen in che B 3Zu- state,
'Chiu, S. S. L.; Cheuny, A. S. C: Finch, M;; Jamieson, M. .
Yoshino, K.; Dalgarno, A.; Parkinson, W. H. (Dep. Chem., Uniy
Hong Kong, Hong Kong). J. Chemn. Phys. 1992, 97(3), 175743
(Eng). The predissocn. linewidths and level shifts of vibrationn)
levels of three oxygen isotopic_mols. 1602, €010, and 1202 arisin,
from the interactions of the B 3Xu- state with the four repulsiv,.
states 5Ily, 3Zu*, 3Ilu, and Ml., were caled. A sct of parameters
characterizing these interactions wes detd. Good agreciment betweey
caled. and exptl. predissocn. widths and shifts was obtaired for alj 3
isotopic mols. .

O R IGIL 2 N Y
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J'{ ('3 1191. © BhicoKoCeneKTHBHOE 3aceneHHe - CNHH-0PGHTAb-
HBIX YpOBHEA B 9JEKTPOHHOI aBTOMOHM3auuu O, Highly
selective population of spin-orbit levels in electronic anto-
ionization of Oz / Guyon P.-M., Hepburn.J. W, Weng T.,
Heiser F., Reynolds D. // Phys. Rev. Lett.— 199] — 67,
Ne 6.— C. 675—678.— Aura. : T
Junamuka snekTpoHHOii asToonsauun O, wusyuena c
HCMOJIb30BAHHEM METOAHKH, couyeTtalolleii cBODOAHOE HCTe-
'YEHHE H3 CONJIa CBEPX3BYKOBOrO MNyuka H CHHXPOTPOHHOE
‘usaydenne. HoHbl M 3/1eKTPOHBI AHANH3HPOBAJHCL ¢ HC-'
. 10/1b30BaHHEM BPEMSANPOJETHOrO cnekTpoMerpa. Cnuu-op-

/([ '/] GutanbHple NMOAYPOBHH  puAGepProsuix - coctosumit H3Il.
(v'=0 u 2) B O: B030yAaUChb CEJEKTHBHO M MPHBO-

AHJH K NOSBJEHHIO KOHEYHbX coctosihuit O*, mas KoTo-
puix Ha0Jl0AaNHCh CHJbHBIC BapHAllii OTHOINEHHsS 3ace-
aennocreit  *I1y/0g/*Il3/9¢. T Bapuauuun o6ycaoBjeHH
CeJIEKTHBHOCTbIO OJHON BOJH. (-UHH KOHTHHYyMa B aBTO-
HOHH3aLHOHHOM nﬁou.ecce. e ol TS NG

P 1992, K3
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117: 57897m High-resolution stimulated Ram‘an'npé'c'troscopy
of molecular oxygen. Rouille, G; Millot, G; Saint-Loup, R;
Berger, H. (Lab. ?})ectx'on. Mol. Instrum., Laser, Univ. Bourgogne,
21000 Dijon, Fr.). J. Mol. Spectrose. 1992, 154(2), 372-82 (Eng).
The SS and 00 branches of the fundamental vibrational band of mol.
oxygen in its electronic ground state have been resolved for the first
time in Raman spectroscopy. The spectra were obsd., at room tem 5
and low pressure, with g stimulated Raman Scattering (S.R.S)

.Bpectrometer including a multipass cell. From these accurate Raman
data combined with microwave data, imJ;roved were the values of the
vibrational, rotational, spin-spin, an spin-rotation interactiong '
consts. in the v = 1 vibrational state. M
of the first and second hot-bands were recorded, allowing to det. g
set of mol. parameters for the v = 2 and'p = 3 states, usefu] for,
Coherent Anti-Stokes Raman Spectroscop}' (C.ARS.) diagnostics in "
_combustion media. S Y

e —————

C.R.1998, [F &



C7z B1192. Murerpans  (gpanx-konzoHoBCKOro _nepexpsiza-:
wHR menny pupbeprossim 3s0°Mg- 1 BanenTimIM 1’N;cocros- !
MUSMKH  Monexynst O.. Franck—Condon overlap integrals |
between the 3s0°M, Rydberg and the 1M, valence states :
of O; /Sur Abha, Nguyen Lcane, Nikoi Nana //). Chem. Phys. |
.—1992 .—96 Ne 9 .—C. 6791 —6795 .— AHrn. . Vo
Cnektp  pe3oHaHCHO-ycHneHHowM (24-1) mHorogoToRioN:
noHusauuu O; B nepexopax 3:0’”,«32,‘ obHapyxusaer'
Ancy3Hyio cTPYKTYpy ans konebar. nonoc 0—0, 1—=0, 3—0
u 4—0 c wupuHamu or <50 A0 >150 cm—'. Cnexrp nonocsi’
2—0O BpawarensHo paspeweH u umeer WHPKHY Ha no-,
‘nysbicote 6 cm™'. Pupbeproso cocrosHue 3so°n, npepgmc-,
'COLUMMPYET Yepe3s AMCCOUMATMSHOE BaneHTHoe COCTOSHMe,
_‘1’[1,. Ha6niopaembie Bapuauuu 'WHPHH NMHMA B Pa3nMuHbIX
‘konebar. nepexopgax npH  ABYXOTOHHOM B036yxpaeHuu sa-
bll' /l 3 NAOTCA CNEACTBMEM BapMayuii WHTErpanos tbpanx-non.qonoa-‘
. CKOTO NEpPEeKPLIBAHUS MEMAY CBA3AKHBIM M AMCCOLMATHBHBIM

.cocTosHusmu. Monyuen amnupuu. MT saneHTHOro cocrosHus’
"1°N, nyrem nop6opa ero NapameTpos Ao cosnafjenus pac-
"HETHbIX W 3KCNEePHM. wupun7nuuulii Anuun‘u,yxcbotonnmx ne-,'
.pexoRos 8 monekynax "0z "0y, '*0; u *0VO. B. E. Ckypar

X-199Y, v ¢ |

>



/) | 1994,

" 117: 57764r Franck-Condon overldp integrals between the 3so
3¢ Rydberg and the 1 3[I; valence states of molecular oxygen.
Sur, Abha; Nguyen, Loane;* Nikoi, Nana (Dep. Chem., Mount
Holyoke Coll., th. Hadley, MA 01075 USA). .J. Chem. Phys.
l”{o 96(9), 6791-5 (Eng). The (2 + 1) resonance-enhanced
multiphoton ionization spectrum of the 3so 3y « 3%, transitions in

Momery, sk,
oL

v e,

e 1992, 1% w6
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% * 16 B1174. HHAyuHpOBaHHOE CTOJKHOBEHMSIMHM  HCnyc- |
Kande O(a'Ay;—X%Z.~) B rasosoii ¢ase. Collision-indu-
ced emission of O(a'Ag—X3Z,~) in the gas phase /
Wildt J., Fink E.- H., Biggs P.,, Wayne R. P., Vile-
sov A. F.// Chem. Phys— 1992.— 159, Ne 1.—
C. 127—140.— Anra. 4
B oGaacri nmomoc 0—0 u 0—1 nepexona a'lAg—>X33 !
H3MEpeHbl CNEKTPLl HMCMYCKaHis WYHCTOLO KHCAOPOJAA M
B mpHCYTCTBHH Ap.-ra3os, Ar, Kr, Xe, N;, NO, CQ,, SFe.
Moudekyas O; Bo3Gyxcnann B MB-paspsae M nmocie yjia-
JIHHS aTOMAPAOrO  KHCJAOpOAa  (MPOAYKTH NpOmycKaan
, Han narperoit a0 50°C pTyThio) BBOAHJHCH B MPOTOYHYIO
ﬂ‘ﬂ TpyOy Goabumioro nuaMerpa (au6o BBOAMJACh CMeCh ra-
308). Cymmapuoe nasa. B TpyGe cocrasasio 0,2—25 Topp.
Henyckanne naGmonaan Baoab ocu TpyGbl, mnpuueM Ha)
OJHOM KOHUe DpyObl nomemann ¢ypbe-CNCKTPOMETp H
CNeKTPLl M3MEPAJNH € BBICOKHM  paspelieHHeM (10
0,02 cM~'), a Ha ap. KoHue pacnoaaraaun HeGOMBUION Mo-:
HOXpoMaTop ¢ Eemeﬂ(oﬁ H_CHEKTPbl H3MEPAJH C HH3KHM

X.1992, N /€.



- paspewennem (~10 cm~!). Ilpn nosulmennH nasy. Kiuc-
JOopoaa MJH Ap. ra3oB OGHAPYXKEH KOHTHHYYM HakKJaaibl-
BaIOUIHiIC Ha JHCKPeTHble JHHHH nepexoxa a—-X, K-phlil,
.npunucan oGpasoBanuio KommaekcoB Op: M npu cTosKHO-
Benusx, Oj(a)+M=0y(a) : M—»OQ(A)+M+hv (konTH-
HyyMm) (Kxc¢). B caywae Ar, Kr, Xe, N;, CO; u SFs
KOHTHHYYM B nosoce 0—O0 okasaics Goee y3knMm. M3 or-
HOUICHHA HHTEHCHBHOCTH  KOHTHHYYMa ¥ JHCKDPETHOTO
CMEeKTpa ompejeseHbl KOHCTAHTHI CKOPOCTH H3Jy4aTeNbHOro
.pacnaza’ GHMOJEK.  KOMIJEKCOB (8 10-3 cM3 c-1):

O;(a) : O;. noaoca 0—0—3,4+0,3, noaoca 0—1 —14+
+0,1; Os(a) : NO, nonoca 0—0 — 17243, nosoca 0—I1 —
9,2+0,7. Bosbwias BenanuuHa  oTHowenus  K¢(0—0)/
/K‘(O—l) aas O(a) : NO cBs3biBaeTcsi ¢ PasHbBIM 3HEp-
retiu. nepexrom npoueccoB Ox(a, v=0) +NO (X, v=0)—
—0,(X, v=1)+NO(X, v=0)+hv uan O (X, v=0)4
"+NO(X, v=1)+hv—AE. Bu6a. 46. _ B. M. Kos6a,

.
Apye
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9 751181. MaeHTHOMKAUHA COCTOSHMA ndA u Z u nepexo-
Aa '@« «—X’3;70; meropom Pe30HaHCHOH MHOTO(OTOHHOMH
wonmsaymm. Identification of the nd A and I states and the
3@ « « X*3,~ transition of Qz by resonant multiphoton ioni-

zation /Yokelson Robert J., Lipert Robert J., Chupka William A.
//). Chem. Phys.

1992 .—97 Ne 9 .—C. 6144—6152
.—Amnrn. } i
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RE BRI Ix.cnxx("‘..znon of the nd & and T states and the 139
.on of moleculur exygen by res Tesonaat n.. xphotc'x

xm-(‘..\u‘l nn‘\c't J..  Lipe :  Chupia,
Vale Univ, w Haven, CT
Q.'(Q'n o!-.4—~’ {Enz).
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118: 623135 Identification o(( ¢ nsc and ndi Rydberg states,
of mziccular ox ren [or n = 3-5. \one'&:m. R.J.: Lipert, R J
3 . Yale Univ., New sten CT (5311
9 \9), 6153-67 (Eng). The 45-3d and

A). J.
4d R_\'d'r_)erg p]exe< of diat. O were studied by (2+1) resonancs
ed mult p"c,to'x icnizaticn cof the X3X¥;- ground stste of O..

o

Y
thors have lovated and identified at least 2 vitrational le
e foliowing states:. Three of 4 expected 425 IT stetes;all
expe'::cd 5 oIl states; 18 of 22 expected 3d states(with only the
s e 3do orbital remaining unobsd.); and 5§ of the 10
icted 4dr states.  State s-n.gvr:e':_s were assisted by th
: the restlts of rotational mo!:.v and laser po!a:u ion

)
N

o e
Q

o
-

%
{nil
€XDls, . facilitated the rotational cooling and laser poelarization
2xntR which x'a Jditated the rotational aral, band positions, band
inte and parameterized celens. The exptl. detd. state

ions are compared with the siate lecations cbtained from 2b
initio calens.  The authors have carried out iscltope expts. ang
rotational linewidth anal. to study in some detail the mixing between
t states and the repulsive valence s:ates as well as :Z‘w

cen the Rycberg siates themselves. Direct pre

@A‘/jﬁr /l/_g /\/g



dissecn. &s a dissociative mechanism, but
0 interactions which pertusd the rotation
A states. The relative intensities of the states
in excess of 104 with the nsz 1T states being the
weasest and the ndr T states being the strangest. Phetolonization of
the ndr X states appears 1o be most sffected by the shape resonance
in the continuum. The measurements coafirm the expectation that
many of the propesties of the Rydberg states in the same series scale
as (n°) 3 . ’
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19: 1487834 High-resolution study of the v = 11 to 18 levels,

'in the ground state of oxygen. Chen, Ciping; Ramsay, D. A.

. |
(Herzberg Inst. Astrophys., Natl. Res. Counc. Canada, Ottawa, ON:
Can. K1A OR6). J. Mol. Spectrosc. 1993, '160(2), 512-6 (Eng). |
Bands of the B3Sy~X3Z;- system of oxygen have been photographed |
in absorption at high resoln. following the flash photolysis of
ozonized oxygen. The bands have v' = 0 and v' = 11 to 18.]
Improved mol. consts. for the ground state levels are obtained from .

rotational enalyses of the bands. . .——

.

19 ns 1Y



/. /643
o

118: 241273b An ab initio study of the electron affinity of
molecular oxygen. Gonzalez-Luque, Romedios; Merchan, Manuela;
Fuelscher, Markus P.; Roos, Bjoern O. (Dop. Quim, f‘il., Unlv.
. Valencia, Dr. Moliner 80, Burjassot, Valencia, Spain 46100). Chem.!
' Phys. Lett. 1993, 204(3-4), 323-32 (Eng). Coupled-pair-functional
mullIconﬂmutlonal-uconv]mrdar-perlurbntlon-thmlz; and MR-C{
mothods were used to calc. the slectron affinity of the ozygen mol.
The cvhvatgence of the thear reault was checked with Tespect (o 8!
avstematic rapansion of the one electron bania and the MIRU C1 wave!

’ “tunction Thoe best caled, value, 0.0 oV, wan 006 oV amnller than
szé/ the recent exptl value 0 A0 01V e e S

(meg) - pa o)
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Z , 119: 188330y Experimentsl snd thecretical evidence for a new:
. metestable valence wtate of orygen. Griffith, K. S; Gellezs!
Gregory L. (Dep. Chem. Biochem., Texas Tech Univ., Lubbock, TX:
:79409-1061 USA). * J. Phys. Chem. 1993, 97(39), 9882-9 (Exg.i
‘A new metastable state of O: has been obed. following the chamy’
exchange of fast beams of 0;* with alkali metals. Coupling of t&'
exptl results with ab .initio calens. provides strong arguments for thy’
‘_.id‘?ntiﬁcation oi thhe x;et;:u;lﬁ: a; the previg:sll)y unké:z:nlr)n 11y
YOy N TY)) 5oy valence state whbich adiabatically dissocs. to O(:D) + O(!D). The
/tz&ﬁ'{) LU ﬂ’ U;‘ﬂj primary relaxation patb‘l’?’ is a sgin—orbit induced predissocn. by'
2 D INSL AL the repulsive 2 334 state for which an HSo = 9 (%1) cmm! maty
;/[L/ I :)l)ement is2c}etd.l ?u& tolac;c-\i:lentaﬂy.small mnﬂk-?ond%mum
; Wy e v = evel o e state is particularly lo i axd
(:'{]J)'V l/u/ vl///cbéw / evidences extraordinarily large isotope effects with the lifetime fx
/ " this level being 0.1, 1.8, and 0.5 us for 3203, 403, and %Oz resp. Tte

/ Ab’ . ?}her low }'ibr;t_i;)gal levels of theuln’.\qm;t:teu‘ul: predicted t(o En

‘ =Y ifetimes of ~ ns, suggestin t high—quality spectra of these
'L ‘states should be obtainable uxf that chem. reactions of this pew
state of Oz are possible. e

C A /992 49 N/S
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120: 119514g The -potential energy curve for the B3S,- state of

‘oxygen and accurate Franck-Condon factors for the Schuman=

Kuatép- (it

n-Runge bands. Cheung, A. S. C.; Mok, D. K. W.; Sun, Yan:
Freeman, D. E. (Dep. Chem., Univ. Hong Kong, Hong Kong). J.
Mol. Spectrosc. 1994, 163(1), 9-18 (Eng). A single potential energy
curve for the B3Z,- state of Oz wes detd. using the Rydberg-Klein-Rees
method with spectroscopic consts. of €0z, 160160, and 1*Oz. Accurate
Franck-Condon factors (FCFs) of the Schumann-Runge system
(B3Zuy~X3Z¢) of Oz were caled., which cover 16 v.-ib.-n'.iomj~ levels for
the upper B3Z.- state and 19 for the lower X3Z,- state. Agreement
between this study and earlier results for the potential energy curve
and the FCFs is excellent.

¢.4.199Y, /40~ /0
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 121: 26694211 Detection of the ntmo'phenc oxygen band b1Zgt-=
X3Z¢ by the laser-probed resonant Voigt effect. Tnkubo

 Yoshitaka; Muroo, Kazuyuki; Miwa, Satoshi; Yamamoto,

Kazuluro
Yamamoto, Manabu (Dep. Appl. Phys., Tokyo Univ. Agnc. TochnoL
Koganei, Japan 184). Bunko Kenkyu 1994, 43(3), 150-5 (E::g)a
The atm. O band, biZa*(v' = 0)-X3Zg (V" = 0) was detected

by
resommt Voi effect, with a Ta-doped Al:0s laser. ticall
llzgt.twu tuned to the rotational lines of the bam‘t .
? Z [ - D —-polanzatlon state of light after passing through the air was analyzed

with an mgle—offset birefringent prism. Adjusting the light
ellipticity an analyzer offset angle, the signal of the PP(1,1) ﬁm

Py was obtained with a signal-to—noise ratio of 1 X 102 for Oz in the air
/}/3 5&{""‘ /W_.p/ of 4 cm optical path under 1 atm. pressure. S. Hoshino

a9y ®
e A J99Y, 13, Nk
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' 122: 1455358 Ab initio investigation of the vibronic structure
of the B3Z,-, 233, — X3Z¢ spectral system of the oxygen
molecule. Torbica, Vojislava; Peric, Miljenko (Faculty of Physical
Chemistry, University of Belgrade, YU-11001 Belgrade, Yugoslavia).
J. Serb. Chem. Soc. 1994, 59(7), 473-82 (Eng). A variational
method based on representation of the mol. potentials and wave
functions by trigonometric series, is developed for ab initio treatment
of 2 electronic states exhibiting avoided crossing. The approach is
applied for study of the vibronic structure of the B3I, 233,
transition in Oz. ) )

998 12, N /R




QZ/ 122: 91866p Fourier transform spectroscopy of the Berzbersl
bands of O;. Yoshino, K.; Murray, J. E; Esmond, J. R.; Sun, 5
Parkinson, W. H; Thorne, A. P; Learner, R. C. M.; Cox, G.'
(Harvard-Smithsonian Cent. Astrophys., Cambridge, MA 02138
USA). Can. J. Phys. 1994, 72(11&12), 1101-8 ). Fourier
transform spectroscopic measurements of the adsorption bands of the'
Herzberg I system (:‘2-*—-)(32,-) of Oz were made in the wavelength
region 240-270 nm. Rotational line positions are detd, with an
accuracy of 0.005 cm-!, and rotational term values are presented for
the yibrational levels, » = 4-11. Mol consts. of these levels are also
presented. Interactions with the c1Z.- state are obsd. at J = 13 of

. 1 'v —jthe » = 4 level, at J = 16 of the » =7 level, and at J = 15 and 24 of .
D 7 3 / the v = 9 level of the A3Z,+ state. Another interaction around J = 10
J 2;‘ Z (7 of the » = 11 level might result from the weakly bound 311, state. _

C.A. 1998 12, N8




/959

21B1191. ®ypbe-CNEKTPOCKONHS NOAOC NEPSOH CHCTEMBI

FepuSepra O, Fourier - transform spectroscopy of the:
Herzberg | bands of O, / VYoshino K. Murray ). E.,
Esmond J. R, Sun VY. Parkinson W. H. Thorne A. P.,.
Learner R. C. M., Cox G. // Can. J. Phys. - .— 1994 .—
72 , Ne 11 - 12 .— C. 1101—1108 .— Awurn. ; pes. cp..
C -'BbicokMm paspewednem u TouHocteto (0,06 u 0,005

cm) M3MepeHa - BpawarenbHas CTPYKTYpa nonoc
v'=4—11+v"=0 nepexopa A’ +*—X3~ monekynsi _O
(nepsas cucrema [lepubepra). Paccuuranbi u npusopstcs
3HaYeHus MonekynapHbix noctosHubix T, T, B, D, A, vy,
M Ay, ANs ypoBHeW v,=4—1i. B cnextpe Habniopanu
NOKanbHble BO3MYULEHMS, CBR33HHbIE C B3aUMOREHCTBMEM
yposHen v=4, j=13; v=7, j=16; v=9, j=15 u 19,
coctosnus A3Z,* ¢ yposHamu cocrosmua c'Z,".
: . B. M. Kos6a
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123: 126103n Identification of the 4 pou!lla Rydber%:ﬁnu of
0. England, J. P.; Lewis, B. R,; - Ginter, M. L. -(Res. Phys.!

Sci. Eng., Australian Natl. Univ., Canberra, ACT 0200 Australia). J.|

Chem. Phys. 1995, 103(5), 1727-31 (Eng). New high-resoln.

measurements of the Os pinotoabsorption cross section in the

1147-1155 A region are presented. The observation of three

previously-unreported narrow lines in a band near 1148 A has-

enabled unambiguous assignment of the band to a My—X3Z-

transition which gains strength through a spin-orbit interaction with

the upper state of a 3[ly—X3 transition appearing at 1153 A

/ Other lines in the 1148 A band are broadened by predissocn. through

E é (74 P a heterogeneous interaction with a nearly energetically coincident 1Ay
(72  level. The states, labeled hiIly, F3Il, and i!A, are predominantly of

4p)\ Rydberg MO configurations although there are indications that

3 80% the I, states interact strongly with valence states of the same
symmetry. . .

T

e. A 1995 @,y/&' L e



F: 02

P:3

1451246. Tlepecmotp nonoc Illymana-Pyure O[2] B Ar-, Kr- u Xe-matphuax.
Morexunansusie  kpussic  coctoanus B{3}'CUIMA'[u]{-}. Schumann-Runge
bands of O[2] in Ar, Kr and Xe matrices revisited: potential curves of the
B{3}'CUIMA'[u]{-} statc / Gudipati Murthy S. [Chemical Physics] // Chem. Phys.
-1995.-201,N2-3.-C.451-462. - Aurn.

INpenacrasncubl cnektpet nornowenns 1 Bo30yxkacuus {16}0[2] B Ar- u Kr- u
{18}O[2] B Ar-matpuuax npu 15K B o6nactin nepexona B{3}'CUTMA'[u){-}(v)
X{3})'CUIMA'[g]{-}. Ananu3upyerca BIMAHHC OKPY’KCHHA HA MOTEHLMANBHYIO
KPHBYIO BCPXHCIO COCTOAHHA MPH PasnyHOii cHMMETpHH kneTku. [TokasaHo, yto
AN COracoBaHMs € JKCMCPHMCHTOM — HEOOXOAMM  Y4CT  JNEKTPOHHOrO
B3aHMO/CIICTBHA aTOMOB PCIICTKH C BO30YKACHHBIM COCTOSHHEM MOJIEKYJIbI 0[2]

Bubn. 38.

Pocx 4947
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“124: 70212y Schumann—-Runge bands of O, in Ar, Kr and Xe
matrixes revisited: potential curves of the B 3L~ state. Gudipati
Murthy S. (Institut fuer Physikalische Chemie, Universitaet zu Koeln
Luxemburger Strasse 116, D-50939 Koln, Germany). Chem. Phys. 1995
201(2,3), 451-62 (Eng). Absorption/excitation spectra of 1°0, isolated ir
Ar and Kr matrixes and 180, isolated in Ar matrixes at 15 K for the B
3%,~(v')—X 3%, (v" = 0) transitions (Schumann—Runge bands) of 0, are
presented. The spectra in rare—gas matrixes differ considerably from .

_the gas—phase spectrum. The cage effect caused by the host lattice was-
_analyzed using van der Waals interactions between the O atom and

5, JLominy,
/QW/M

c,'.ﬂ~/s?.%,@f,}v6:’ e |

rare—gas atoms. Potential curves of the B 3%~ state were derived for
Dyq and Dy, orientations of O in a substitutional site in rare—gas lat- -
tices. When O, occupies Dy, orientation, these potential curves compare
closest with the potential curves obtained independently by using the
exptl. vibronic energies and the method of Oldenberg [O. Oldenberg, Z.
Physik 56(1929) 563]. An anal. of the potential curves indicates that at,
larger O—O sepn. (>3.2 A) in the B 3%, state, the rare—gas atoms start
interacting electronically with the O, mol. )

.

)



z:a

F: 02

P:3 :
5B1216. O6 wucnyckanun {1}S'->{1}D O npn Bo36y:xacHIN Oo[2] 8 i
KOHTHHYYM 1t 32 KourTiiyym Llymana-Pynre B Ar-matpiuax npi ISK. On |
the {1}S->(1}D emission of O by exciting O[2] into and beyond the -
Schumann-Runge continuum in Ar matrices at 15K / Gudipati M. S. // !
Chem. Phys. Lett. - 1995. - 242, N 1 - 2. - C. 132-138. - Anra. t

i
1
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0& )5 23 B1170. Mpentndurayua AZyX nepexopos |
M—X>3,""%0; 86nu3n 93850 M 95360 cm~'. Identification
of two ‘Jﬂ.ﬂ-XJZg" transitions of 'O, -near 93850 and
95360 cm™' / lto K., Huber K. P., Yoshino K., Ogawa M,,
Morioka Y. //PJ. Mol. Spectrosc. .— 1995 .— 171 , Ne 1
— C. 1—12 .— Anrn.
“B opHodoTOHHOM cnektpe  nornoujenma %0, Bbicokoro
paspewenus _(()\/A)\)=2-10) MAEHTUDULMPOBSHEI ABa nepe-
XxoAa Ha BuOPOHHble yposHu npu 93850 u 95340 cmTl
BoinonHen awanu3 cTpykTypbl nepexogos. PaccuutaHbl 3Ha-
YeHMs BPALLATENbHLIX MNOCTOAHHLIX M napameTpos A-yasoe-
(éﬂ . Hus. OBcyxpeHo oOTHeceHME M 3NEKTPOHHas KoHdMrypauus
v BO36y)XXAEHHbIX COCTOSHMN, a TalkKe TMR W npupoga Bepx-
HEro JNEKTPOHHOTO COCTOSHWMA B MHTEHCMBHOW nonoce '°O,
npu 86733 cm~', Habniopaswerica paxee. bubn. 36. 1
- o N .. B. M. Kosba

X 198§, v 23
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. 124:70271s Determination of molecular constants of the X* »
state of O;. Shimauchi, Midori; Miura, Tokiwa; Takuma, Hiroshi
.(Institute for Laser Science, Univ. of Electro-Communications, Tokyo,
‘Japan 182). Jpn. J. Appl. Phys., Part 2 1995, 34(12B), L1689-L1691
(Eng). From the absorption lines assigned to the B — X, 2—7 band of
. O, in the KrF laser spectrum, new mol. consts. of v = 7(X) are obtained.
G The term values, T, for v = 0—3 recently detd. by Raman spectroscopy
1 are modified to render them consistent with those obtained by UV .
spectroscopy for v = 11-18, 4 and 7. This modification, based on the
ﬁ theor. energy formulas of fine structure levels of 3%, is numerically justi-.
; fied by the new T; values and also by the set of spectroscopic consts, of :
XY, obtained. . e - - -

‘ = ~

C.A.1996 139, 6.

A
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11B5129. Pannkan FO[2). oBbiit ycnex Tcopun ¢yHKUHOHANA NIOTHOCTH. The
FO[2] radical: A new success of density functional theory / Ventura Oscar
N., Kieninger Martina // Chem. Phys. Lett. - 1995. - 245, N 4 5. - C, 488-
497. - Anrn.

MetonoM yHKIHOHANA IIOTHOCTH (B3LVP B 6asuce 6-311++I'® (3df, 3pd)
PACCUNTANLI TCOMETPHY. MAPAMETPBI, YACTOTHI I SHEPIHH HYNICBLIX xoneGannit
monekyn FO[2] ({2}A"), O[2), OH, FO, H[2]0, FOH, HO[2], F[2]O[2], a
TaKKe TEMIOTH GOMBLIONO YHCAA P-UHil, BXTOYAIOUIX TOMOIHTHY. Pajpbis
ceazeit FO u O, u Temwiora oGpaJonalinu FO[2]. ITo MueHHIO aBTOpOB,
ncnonayeMbiit moaxox o6nanaeT OMpEASNEHHBIMH  NPCHMYIICCTBAMIL B
onucanuy uepreTHKH craseit FO no CpaBHEHHIO € APYTHMH COBPEMCHHBIMMU
HEIMMHPHY. "TepMOXHMHYCCKHMH" npouenypamu..DHf(FO[2])

X. 1996, V1. -
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21B113. TIIopAnOK XMMMYECKOM! CBA3M U  (QOTOBJEKTDPOHHAA
cnekTpockonusa. The bond order and the photoelectron
spectroscopy / Chang T.-C. // WATOC"96: 4{th} Word
Congr. Theor. Orient. Chem., Jerusalem, July 7-12, 1996:
Program and Abstr. - [Tel Aviv], 1996. - C. 119. - AHDj.
OBCyXOeHH pe3yJbTaTH pacueTa [OTEHUMAJIOB MOHM3AUUMU U
KoJleBaTeNbHEIX nporpeccmit B GOTOINEKTPOHHHX CHEKTpax
NNpOCTHX MOBYXaTOMHEX Mojaekyna (N[2], O[2], F[2], P[2],
S[2], CS, NO, SO) ¢ wucnojlpb30BaHuMeM HOBOI'O MeToOHa,
NO3BOJIANWErO CBA3aTh TeOp. MNPEennocChHJIKM MeTomoB MO u
BaJIGHTHHIX CXeM.

190¢
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125: 207242a The Schumann-Runge absorption bands of O, at

670 K and the spectroscopic constants of the ground state, X

3E,~. Cheung, A. S.—C.; Yoshino, K.; Esmond, J. R.; Parkinson, W.

H. (Dep, Chem.; Univ. Hong Kong, Hong Kong, Hong Kong). J. Mol.

Spectrosc. 1996, 178(1), 66—77 (Eng). High—resoln. absorption spectra

of O, were photographed at 670 K throughout the wavelength region

179 to 212 nm. Precise wavelength measurements and rotational

analyses of the Schumann—Runge (+', ¥) bands with +' = 12—-17 and v =

1-4 were completed. The term values for the B 3%,~ and the X A=

3 " states are presented. Spectroscopic consts. of the X 3%~ state of O, for

a ’ /] . /{/ v = 1-4 were detd. Good agreement was obtained between the detd.
v mol. consts. and those reported earlier. ;

c.H 1996, I35, n/6
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1651225. Wnewtndukauns  nsyx  nmepexopos  {3}'CHIMA'[u]{-}
X{3)'CUT'MA'[g]{-} B MOnekyne {16}0[2] B 6au3i 88 930 u 90 780 cmf-
1}. Identification of two {3)'CUrMA'[u]{-} X{3}'CUTMA'[g]{-}
transitions of {16}0[2] near 88930 and 90780 cm{-1} / England J. P., Lewis
B. R., Ginter M. L. [Journal of Chemical Physics] // J. Chem. Phys. - 1996. -
105,N 5.-C. 1754-1763. - Aurn. —

PICN 199



Ipu Temncpatype 79°K B obnactax 88 850-89 050 1 90 700-91 000 cm{-1} |
u3MepeHsl 4acToThl 46 1 25 nuHuil BpalaT. CTPYKTYphl ABYX nonoc |
E'{3}'CUIMA'[u){-} X{3}'CUIMA'[g]{-} cnckTpa nornoweHHa {16}0[2].
Onpeaenensl 3uayciiis Tepmos npu J'=1-17 i J'=1-11, Bpawar. nocrosHHas,
NOCTOSHHBIE  CHH-CMIHOBOrO, CMIH-OpPGHTAILHOrO M CMHH-BpALAT. -
B3aumozaeiicrauii. [Toctpoenbl NOTCHUHANBLHLIC KPHBBIC. Bu6n. 41. i
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124:188310g Assigriment of the 911, —X 2E,~ bands of O, observed '

.in the region 1040-1200 A. England, J. P.; Lewis, B. R.; Gibson, S. !

T.; Ginter, M. L. (Res. Sch. Phys. Sci. Eng., Australian Natl. Univ., *

.Canberra, ACT 0200 Australia). J. Chem: Phys. 1996, 104(8), 2765-72 ¢

(Eng). A comprehensive vibronic assignment of the [, states in the !
energy region approaching the first ionization threshold of O, is presented
for the first time. Measurements of seventeen 3I1,—X 3%_~ bands in the |

*85,800-93,000 cm -1 region of the ground—s_tate photoabsorption spectra !

(A &N % .

C A STIE, 12 /S

the extent of broadening by predissocn. are shown to result from Ryd- ‘

*y. The F and F" states are formed from the avoided crossings of the |
npo, (n=3-5) Rydberg potential—energy curves by the lowest repulsive !
°I, valence potential~energy curve. o ‘
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125: 233277k Identification of two 3L,- — X3, - transitions of

180, near 88930 and 90780 cm-1, land"JTP; is, B. R.; Ginter,. .
. L. (Res. Sch. Phys. Sci. Eng., Australian Natl. Univ., Canberra, 0200 °

- Australia). J. Chem. Phys. 1996, 105(5), 1754—-1763 (Eng). .New 180, -

photoabsorption cross—section measurements are presented for 2 bands .

near 88930 cm~! and 90780 cm=-!. The authors have assigned these
bands as the (0,0) and (1,0) bands of the E®Z,- — X3%,- system, where
the E' state is a mixed state resulting from the coupling of 4p 7, and 5p
7w 3%,~ Rydberg states with the lowest3%,~ valence state. In contrast
to the E3% - — X3Z,- bands seen at lower energies, these bands show
resolved rotational structure. Spectroscopic parameters for the upper
levels were derived using an effective Hamiltonian and cross—section
band models. The obsd. levels are perturbed by spin—orbit interactions
with nearby levels (v = 1 and 2) of the 4p 1, DZ,* Rydberg state.
Transitions to the v = 2 level of the perturbed state were obsd. near
90920 cm-?, o . ‘ . .

"‘ g
\
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126: 284501g PFI-ZEKE spectroscopy using cohérent vacuum|
UV: 0y*(a*I1,)—0,(X3E,~). Kong, W.; Hepburn, J. W. (Department
of Chemistry, University of Waterloo, Waterloo, Can.). Int. J. Mass Spec-'
trom. Jon Processes 1996, 159, 27-35 (Eng), Elsevier. The PFI-ZEKE

spectra of the 1st four vibrational levels of O2*(a*Il,) are reported. The'
rotationally resolved photoelectron spectra were assigned by diagonaliz--
ing the appropriate Hamiltonian in a Hund's case a basis set. An exten-.
sion of a previous model. for rotational line strengths (the BOS model)’
to the intermediate coupling case was applied to the three vibrational

bands with v+ = 1-3. As was obsd. with several 2II states in previous

ZEKE studies, the intensities of the spin—~orbit sub—levels were not in’
accord with caled. line strengths. The a¢I1, vibrational levels v* = 0 and

1 were overlapped by the Franck—Condon forbidden »* = 21 and 22

levels of the X2[I, state, allowing for a direct comparison between the'
intensities of the Franck—Condon allowed and forbidden bands in the
ZEKE spectra. These data allowed the authors to det. an accurate ioniza-.
tion energy for the a*Il, state: 129,892 + 2cm~2 (16.1046 eV).

C. A 1993, 126, pa)
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"'126:66708p_Observation of the second 'L, w i Quadrupole rad
Lewis, B. R.; Dooley, P. M.; England, J. P; Wirgg ¢ here. Kli
. Russian Acad !

Baldwin, K. G. H.; Partridge, H. (Res. Sch. Php

Natl. Univ., Canberra, 0200 Australia). Phys ks &

Phys. 1996, 54(5), 39233938 (Eng), Americaa By =

tional perturbations in the B 3E,~ state of 0, vy & % Mwbs<. sphere is co

X ing high—resoln. vacuum UV laser photoabsorptae : sad classical ap .

£ MM (16,0)~(18,0) B 3E5~ — X 9E,~ Schumann-Rage B e «aled. correctly -

d/ observation of numerous extra lines in the spana | W gsadrupole trans *

ik' /M . initio calcns. of relevant potential-energy curves, e of magnitude i,
SO state to be assigned as the 2nd valence state o ble with tt
fﬁaﬂf ; weakly bound state, which the authors name €%, A «aded. in the cla

" principally responsible for the known rapid incress } itions.
ervelation—in,

' 6 of the B-state triplet—splitting consts. 4, and y, i
ﬁgmzf " approached. : . vl - Agarwal, Giri

. Opt. Phys. 19!
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185134, TMpodunn yraoBbIX MOMEHTOB 3EKTPONOB Ui MOJIEKY C OTKDBITBIMI
oGonoukamit. Hsyuennne B3MO NO, O[2] u NO[2] meTomamu CneKTpocKonii
YrA0BOTO MOMEHTA 3MCKTPOHA H KBAHTOBO-XHMHYECKOrO PacteTa B MpHOMILKEHIAX
CCII, ¢ynkusonana nnotHoctH i B Baphantax CCII, BHIXOZAAWMX 32 npeaens! .
meroaa Xaptpu-®oka. Momentum profiles for open shell molecules: Studics of the
HOMOs of NO, O[2] and NOJ[2] by electron momentum spectroscopy and SCF, |
post-Hartree-Fock and DFT calculations / Rolke J., Cann N., Zheng Y., Hollebone
B. P, Brion C. E., Wang Y. A,, Davidson E. R. // Chem. Phys. - 201, 1. - C. 1-21. -
AHnrn.
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126: 162534z Valence states of O, Feynman's way. Sorensen,
Thomas E.; England, Walter B. (Dep. Chem. Lab. Surface Studies, !
Univ. Wisconsin—Milwaukee, Milwaukee, WI 53201 USA). Mol. Phys. |
'1996, 89(5), 1577—1602 (Eng), Taylor & Francis. Potential energy curves

éM /LZ/MM” 2, 1, for twelve valence states of O, are caled. with fully linked renormalized

Feynman diagrams which dissoc. properly. Compared with expt., av.

errors of spectroscopic consts. are: 18 kJ mol-1 for D,, 2.1 pm for R,, 81
667(5//1/{ /)’Lfﬁ/-
1

cm™? for w,, 15 kJ mol-! for T,, and 16 kJ mol~? for the sum of asymptotic
at. excitation energies. o I
1O )

C. 4. 1952, 6 n /2
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22451530 Pesouaficnue MarHmuTo-oNTHYecKHne
nexTphl nepexona b X L7 MoJexyJs KMcJIOpo-
na. Resonant magneto-optlc spectra of the b! E'}' X 32'
transition of oxygen molecules / Takubo Y., Muroo K
Miwa S., Yamamoto K., Suzuki K., Yamamoto M i 3. Mol
Spectrosc — 1996.— 178 N 1.— C. 31-39.— Anra.
Bumonnen amanus mpoduiieii OTACTBHBIX JNMHUH pa3any-
HEIX BeTBeil BpalllaTeabHOM c’rpyx'rypu MarHuTHOTO AMMNONb-
ﬂ/] > noro nepexona b' T (v =0) — X°L7 (v = 0) B pesonancuom
Ma.rnn-ro-on'ruuecxou CrnexKTpe Monexynxpnoro Kuciaopona. B
. KayecTBe MCTOYHMKA M3JIyYeHHs MCIOIb30BAJIN NepecTpanBa-
_emutit Ti-canduposrtii 1a3ep. Buba. 33. B. M. Kos6a

X
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129: 195065n Molecular absorptlon in the VUV by Fourier trans-
form spectroscopy. Yoshino, Kouichi; Thorne, Anne P.; Ito, Kenji
(Harvard—Smithsonian Center for Astrophysics, Cambridge. MA 02138
USA). Front. Sci. Ser. 1996, 18(Atomic and Molecular Photoionization),
167-176 (Eng), Universal Academy Press, Inc.. Current research on
the Earth's upper atm. requires mol. parameters of unprecedented detail
and accuracy. State—of—the—art models of the vacuum-UV (VUV)
absorbing properties of the atm. call for absorption cross sections with
details on the scale of the Doppler linewidths. As a consequence,
spectroscopic data at resolving powers of the order of 106 are needed.
Current particular needs are for ultrahigh resoln. absorption cross sec-
tion data for some bands of NO and O, in the UV to VUV region. To
meet these requirements, the authors used a UV Fourier transform (FT)
spectrometer at Imperial College (IC) to measure the Herzberg I bands
of O, and the §(0,0) band of NO. To extend measurements to shorter
wavelengths, the authors moved the IC VUV FT spectrometer to a
synchrotron radiation facility (Photon Factory, KEK, Japan) and mea-
sured VUV photoabsorption cross sections of O, from 185 to 175 nm and
NO from 195 to 160 nm. . .

. — cac -
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aé 127: 114774b A high resolution pulsed field ionization photo-
lectron study of O, using third generation undulator synchro-

tron radiation. Hsu, C.—W.; Heimann, P.; Evans, M.; Stimson, S.;

Fenn, P. T.; Ng, C. Y. (Chemical Sciences Division and Advanced Light

Source, Accelerator and Fusion Research Division, Lawrence Berkeley

. National Laboratory, Berkeley, CA 94720 USA). J. Chem. Phys. 1997, :

106(21), 8931—-8934 (Eng), American Institute of Physics. The authors

have improved a newly developed exptl. scheme for high resoln. pulsed

field ionization photoelectron (PFI-PE) studies [Hsu et al., Rev. Sci.

Instrum. (in press)] using the high resoln. monochromatized multi-"

bunch undulator synchrotron source of the Chem. Dynamics Beamline

at the Advanced Light Source. This improved scheme makes possible

PFI-PE measurements with essentially no contamination by background

electrons arising from direct photoionization and prompt autoionization

processes. The authors present here a preliminary anal. of the rotation-

ally resolved PFI-PE spectrum for O; obtained at a resoln. of 0.5 meV
(full-width—at—half-max.) in the photon energy range of 18.1-19.4 eV,

yielding accurate ionization energies for the transitions Oz*(b 4Z~, v+

=0-9, N*= 1)—02002", v=0,N=1).

.5 1997 W7 N8
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Raman- matrix isolation spectroscopy, Part 4. Ra-
t in solid and matrix—isolated

/ 128: 67887z
man studies of the isotopic effec
/ oxygen. Kornath, A; Koper, I. (Anorganische Chemie, Fachbereich
Chemie, Universitat Dortmund, 44221 Dortmund, Germany). J. Raman
Spectrosc. 1997, 28(10), 829-831 (Eng), John Wiley & Sons Ltd.. The
Raman spectra of oxygen with different isotope compns. were investigated
(;/l ) in the solid state and in argon and nitrogen matrixes at 15 K. Thel
/bgéﬂ// fundamental vibration of the isotopomers 160170, 1020 and 7070
. reveal a doublet of lines, each sepd. by 2.2 cm~?, in solid oxygen and in
r% nitrogen matrixes. The isotopic effect is independent of isotope compn.
and can be annealed by a warm—up cycle.

iy

CA- 1998, 15, /6
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126: 205006y Ab initio configuration interaction calculations of
the predissociation of rovibrational levels of the C 3II, and d I
380 Rydberg states of the oxygen molecule. Li, Yan; Petsalakis,
loannis D.; Liebermann, Heinz—Peter; Hirsch, Gerhard; Buenker,
Robert (Besamthochschule Wuppertal, Bergische Univ., D~42097 Wup-.
pertal, Germany). J. Chem. Phys. 1997, 106(3), 1123-1133 (Eng),’
American Institute of Physics. Ab initio CI calens. were carried out for
seven low~lying 3,1, states of the O, mol. Three different types of
nonadiabatic couplings were considered: spin—orbit, radial, and rota-
tional. The complex scaling method was employed to compute rovibra-
tional level locations and predissocn. linewidths with a basis of 200
Hermite polynomials for each of 13 different Q electronic states. The
calens. correctly predict that the v = 2 level has the narrowest linewidth
for the 160, C 3[1, state, while v = 4 is narrowest for 120,. Marked
variations in the linewidths of the different Q components of the C state
are explained by the fact that the 7° — 3su Rydberg and v — 7* valence
3[1, state have different occupations of the :1° orbital, causing opposite
orderings of their resp. Q levels. Rotational coupling is important for
high J values of the C state. The d 1, 3su state shows even more
unusual effects by virtue of the fact that there is a sharply avoided
crossing between the corresponding Rydberg diabatic state with a bound

A4



o — a° M1, valence state. The calens. find irregular spacings in the’
d-state vibrational manifold, wide variations in linewidth for different
vJ levels, and a large change in the rotational const. in successive
vibrational levels, all of which effects were earlier demonstrated in exptl.
work. Satellite lines are indicated for both the v = 2 and 3 levels as a
result of the interaction with the bound ![1; valence state, whereby
exptl. verification exists only for v = 2. The v = 3 state has not yet been
successfully identified due to the broadness of the d—X spectrum in the
energy range of interest. The obsd. temp. dependence of the linewidths:
of the two features near the expected location of the v = 2 level can also’
be understood from these calcns. Finally, the change in the predissocn.’
mechanism for the d state from spin—orbit to radial as v changes from’
0 to 2 which was deduced exptl. is also verified in the present theor.
treatment. s s

(-
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l/relntion to tests of the symmetrization postulate in !0,. Naus,
' H.; de Lange, A.; Ubachs, W. (Department of Physics and Astronomy,

128: 121125q bX+=X3E .~ (0,0) band of oxygen isotopomers in

i
i

i

Laser Centre, Vrije Universiteit, De Boelelaan 1081, 1081 HV Amster- ;

dam, Neth.). Phys. Rev. A: At., Mol., Opt. Phys. 1997, 56(6), 4755—-4763 |

(Eng), American Physical Society. The authors studied the biT *—
. X35~ (0,0) band of the 1¢0!#Q, 19070, *0,, 170!*0, and 70 isoto-
pomers of oxygen. The weak magnetic dipole transitions around 760 nm

2---.‘.t.iom! of over 340 lines are presented together with (re—) analyses of the

rotational consts. The authors discuss the importance of these data in !

{ / < f . were obsd. using cavity—ring—down absorption spectroscopy. The posi- !
s
(/ 5/ view of tests of the symmetrization postulate in !0, and present a :

0pfutuk’g_ test expts.

¥l
o @
LA 1998, 12,470

sensitivity scale of 13 orders of magnitude that could be practical for '
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Z 127:269681t Precision emission and absorption spectroscopy of
the oxygen atmospheric bands (b'Z *-X3%,~) from Fourier trans-
form spectroscopy. Phillips, Alex:mcrer J.; Peters, Frank; Hamilton,
Peter A. (Dep. of Chem., Queen Mary and Westfield Coll., Univ. of
London, London, UK E1 4NS). J. Mol. Spectrosc. 1997, 184(1), 162~
166 (Eng), Academic. The oxygen b'T,*~X3% .~ electronic spectrum
(the atm. system) was recorded at high resoln. in both emission and
absorption on the same Fourier transform spectrometer but with inde-

{ 7 3 pendent calibration methods used in each case. After correction for the
{ [ — /y [ ~ known pressure shift of the transitions, excellent agreement is achieved
g i / between the data sets recorded in this work, allowing significant errors

to be identified within and between previous data sets. Mol. consts.
appropriate to the low pressure limit are detd. from these new data for

l/é( : A . this important transition. LI

C. A 1997 127 N /9
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130: 73197g The Wulf bands of oxygen. Bernath, Peter; Carleer,
Michel; Fally, Sophie; Jenouvrier, Alain; Vandaele, Ann Carine; Her-
mans, Christian; Merienne, Marie—France; Colin, Reginald (Service
de Chimie Physique Moleculaire, Universite Libre de Bruxelles, B—1050
Brussels, Belg.). Chem. Phys. Lett. 1998, 297(3,4), 293-299 (Eng),
Elsevier Science B.V.. The Wulf bands of O in the 240-290 nm spectral
region are caused by collision—induced absorption of the Herzberg III
(A3A,—X3=-,) system. These bands had been previously attributed to
the O dimer, (O,);. Under atm. conditions the Wulf bands are thus the
long—wavelength extension of the Herzberg continuum. Absorption of
solar radiation by the Wulf bands may be an addnl. source of NO in the

stratosphere.

oy
CH 1999 130, V6
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129: 251920b A comparativo high-resolution study of predisso-
ciation linewidths in the Schumann—Runge bands of O,. Dooley,
P. M.; Lewis, B. R.; Gibson, S. T.; Baldwin, K..G. H,; Cosby,

Price, J. L; Copelnnd R.A; Slanger. T. G.; Thorne, A. P Mun-ay J

E; Yoshino, K. (Research School of Physical Sciences and Engineering.
The Australian National University, Canberra, 0200 Australia). J. Chem.

Phys. 1998, 109(10), 3856-3867 (Eng), American Institute of Physics.

Results are presented of a-comparative study in which 3 distinct high—
resoln. exptl. techniques (vacuum—UV laser spectroscopy, laser—induced
fluorescence spectroscopy and vacuum—UV Fourier—transform spectros-
copy) were used to study predxssocn in the Schumann—Runge bands of
0, B 3%,~(v) X 35,~(v") with v' = 13 and 14. Measurements are the 1st
to be performed at‘iugh resoln. for these levels and represent a significant
advance on previous knowledge, characterizing completely the fine—
structure and rotation dependencies of the B 3X,~(v = 13 and 14)—state

@



predissocn. for the 1st time. The measured fine—structurespecific lin-
ewidths will result in significant improvements in the parameterization
of models describing predissocn. of the B—state and will have an impact
on the development of realistic photochem. models of the terrestrial atm.
Good agreement was found between linewidths measured using vacuum—
UV laser spectroscopy and laser—induced fluorescence spectroscopy, but
unexpected difficulties arose in detg. quant. linewidths using vacuum-—
UV Fourier—transform spectroscopy. For each exptl. technique, the
instrumental resoln. had to be carefully controlled and monitored to
ensure reliable interpretation of the measured spectra.
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129: 142007p High—resolution pulsed field ionization photoelec-

{ tron study of O,: Predissociation lifetimes and high—n Rydberg

lifetimes converging to 0,* (¢3E,-, v* = 0,1). Evans, M.; Stimson,

S.; Ng, C. Y; Hsu, C.—W. (USDOE and Department of Chemistry,

Ames Laboratory, Iowa State University, Ames, 1A 50011 USA). J. Chem.

y Phys. 1998, 109(4), 1285-1292 (Eng), American Institute of Physics.
y//ﬂ )% 'W/ ) The authors measured pulsed field ionization photoelectron (PFI-PE)
spectrum of Oz in the energy range of 24.53-25.0 eV at a PFI-PE

resoln. of 11 cm-?! (full width at half max., FWHM). The PFI-PE bands

for Og* (c*Z,~, v= =0 and 1) obtained at O, rotational temps. of 35 and

298 K have been simulated using the'Buckingham—On’—Sichel model.

Only the AN = -3, -1, +1, and +3 (or N,P,R,and T) rotational branches

are obsd., indicating that the outgoing electron continuum channels with

angular momenta 1 = 0, 2, and 4 dominate in the threshold ionization

éz[:. BN )

A UL Ty 1)
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transitions Oz* (c*Z,~, v* = 0 to 1, N*) 0, (X 3%, v" =0, N"). The
simulation yields natural rotational linewidths of 19.64+2.0 and 7748
cm~! (FWHM) for the resp. v* = 0 and 1 PFI-PE bands of the 0,*
(c*Z,") state. These linewidths make possible the detn. of the predis-
socn. lifetimes for the v* = 0 and 1 levels of 02* (c *X,”) to be
(2.7£0.3)x10-13 and (6.9+0.7)x10-14 s, resp. This expt. also provides
accurate ionization energies of 24.5622,+0.0005 and 24.754445+0.0005
eV for transitions to 0,* (c 4Z,~, v* = 0, N* = 0) and 05* (c4Z,~, v+ =
1, N* = 0) from 0, (X 3%;~, v", N" = 1), resp. The rotational consts. of
1.58+0.02 and 1.54+0.04 cm~! obtained here for the Oz* (c 4Z,=, v+ =
0) and O,* (c 4%, -, v* = 1) states allow the calcn. of their corresponding
equil. bond distances to be 1.155+0.011 and 1.170+0.015 A. The (nomi-
nal) effective lifetimes for high—n Rydberg states converging to the O,*
(c #Z,~, »* = 0 and 1) states are measured to be =0.33 us, which are
significantly shorter than the values of =1.9 us measured for the O,* (b
4,7, v* = 0-5) states. The shorter (nominal) effective lifetimes for
high—n Rydberg states converging to 0,* (¢ 4Z;~, v* = 0 and 1) obsd.
are attributed to the higher kinetic energy releases (or velocities) of O+
fragments resulting from predissocn. of the O,* ion cores.
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128: 328155v Theoretical treatment of predissociation.of the
(4po) 1,311, rovibrational levels in the spectrum of the oxygen
molecule. Li, Yan; Hirsch, Gerhard; Buenker, Robert J. (Fachbereich
9—Theoretische Chemie, Bergische Universitat—Gesamthochschule Wup-
pertal, Gaussstr. 20, D—42097 Wuppertal, Germany). J. Chem. Phys.
1998, 108(19), 8123-8129 (Eng), American Institute of Physics. Ab
initio CI calcns. are carried out for 8 low—lying 1, and 4 1A, states
of the O, mol. Three different types of couplings are considered: nona-
diabatic, spin—orbit, and rotational, and the complex scaling method
was employed to det. rovibrational energies and wave functions. The
calens. correctly predict a large no. of trends in the measured level loca-
tions, predissocn. linewidths, rotational consts., and line intensities for
the (4pa) 111, states. The v = 1 level has the lowest frequency and
strongest absorption intensity ameng the 4 obsd. vibrational levels of the
(4po) [, state, while the v = 2 has the broadest predisscen. linewidth
and v = 0, the smallest rotational const., all in agreement with expzl.
findings. The linewidth of the v =10 level of the 1, state is computed
to be 0.01 cm~?, consistent with the measured value of <0.1 em~2. The
calens. indicate that the v = 0 level of the (4po) 1, state borrows

. intensity from the allowed (4po) 3[1,—X 3Z,~ through spin—orbit interac-

tion and that the v = 4 level of the (4po) 311, component, which has
not yet been identified exptl.,, is strongly perturbed by the v = 3 level of
the (4po) M, state. The L-uncoupling—type interaction between !I1,
and 1A, states is studied, and the explanation for the missing lines of
the v = 0, J = 2 rovibrational levels of the (4pu) 1, states is sought

based on the caled. results. .. ..0... . . .. cmx o e
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130: 73203f Cavity-ring—down spectroscopy on the biZ o~

X3Z.~ (1,0) band of oxygen isotopomers. Naus, H.; Van der Wiel

S. J.; Ubachs, W. (Laser Cent., Dep. Phys. Astronomy, Vrije Univ.,

1081 HV Amsterdam, Neth.). J. Mol. Spectrosc. 1998, 192(1), 162-168

(Eng), Academic Press. The b'Z,*~X3Z,~ (1,0) band of 160170, 16Q18Q,

/,___ # —_ 180,, 17018, AND 170, isotopomers was studied employing the technique
—~ )of cavity—ring—down spectroscopy. More than 400 transition frequen-

- Z cies of magnetic dipole lines were detd. with a typical uncertainty of 0.01

,7 ; cm~!. This work results in new or improved accurate mol. consts. for
the excited b1X,*, v = 1 state of all isotopomers and for the Xz -, v=0

ground state of 170,. (c) 1998 Academic Press.

@
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Va0t Lél: 131: 37010c Ab initio configuration interaction calculations of

ﬂ/ /U 0 Rydberg and mixed valence—Rydberg states. Buenker, Robert J;
Hirsch, Gerhard; Li, Yan (Fachbereich 9 — Theoretische Chemie Ber- "

MWZ gische Universitat — Gesamthochschule Wuppertal, D~42097 Wupper-

tal, Germany). Understanding Chem. React. 1999, 20(Role of Rydberg

States in Spectroscopy and Photochemistry), 57-91 (Eng), Kluwer
Academic Publishers. A review with 84 refs. Rydberg states of satd.-
' mols. (water, ammonia, ethane, and silane) are considered. Rydberg— .
valence predissocn. effects are discussed, including the HeH excimer
MW W laser, the O, Schumann—Runge interactions, triplet—singlet interac-
tions in O,, and TICI and AsO predissocn.

s ~ @

C.A,1999, 131 /3
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F: 02 ) g
P: 3 7&£;525
131:220438 The singlet oxygen absorption to the

upper state of the Schuma Runge system: the
B3.SIGMA.u- .ltwarw. al.DELTA.g+ and B3.SIGMA.u-

.ltwar bl.SIGMA.g+ transitions intensity
calculation. Minaev, Boris F. Cherkassy
Engineering and Technological Institute
Cherkassy, Ukraine Phys. Chem. Chem.
Phys., 1(15), 3403-3413 (English) 1999 The
singlet-triplet transition dipole moments were
calcd. by quadratic response (QR) multi-

configuration SCF (MCSCF) method from the two
metasta singlet states of 02, al.DELTA.g and

bl.SIGMA.g+, to the upper triplet ex states. The
most intense transitions in the near UV region
(200-250 nm) connected with the upper state of the



Schumann-Runge  (SR) system, B3.SIGM with the
13.PI.u dissociative state. Calcns. of the
transition -dipéle mo for the spin allowed bands,
SR,  nl.SIGMA.u+ ,ltwarw. bl.SIGMA.g+ and nl.D

.ltwarw. al.DELTA.g, by linear -response (LR) MCSCF
method were compared w previous studies and are quite
reliable. A similar anal. was performed f spin-orbit
coupling matrix elements, calcd. with the full Breit-
Pauli ope Spin-orbit coupling between the bl.SIGMA.g+
and X3.SIGMA.g- (MS = 0) stat provides their effective
mixing at all internuclear distances (r) and pro strong
contribution to the parallel component of the
B3.SIGMA.u- .ltwarw. bl.SIGMA.g+ transition dipole

moment (Dz) by intensity. borrowing from. the Schumann-
Runge band in a wide range of the r values. The Dz (B-Db)-

integra an averaged value 0.08 ea0 in the most important
range, r = 1.18 to 1.45 exhibits some irregular behavior
at longer distances. The perpendicular component of the
B-b transition is negligible. The B3.SIGMA.u- .ltwarw.
al.DELTA.g transition has only perpendicular dipole
moment which is relat non-intense, D(B- a)~0.0004 eal, to
compete with the absorption in the Her continuum (D ~
0.001 eal). The transition dipole moments as functions '

of some oscillations at very short and long distances, |
connected with level crossings and avoided crossings. !
The singlet-triplet transitions 13.PI.u .ltwarw. |
al.DELTA.g and 13.PI.u .ltwarw. bl.SIGMA.g+ are 30-20:

times weak the B-b absorption.
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131:176581 ~——The. (X 2.PI.g) ns.sigma.gl,3.PI.g
Rydberg states of 02: Spectr structures, - and
interactions. Morrill, J. S.; Ginter, M. L.;
Lewis, B. R. Gibson, S. T. (E. O. Hulburt Center
for Space Research, Naval Research Laboratory,
Washington, DC 20375-5352, USAa). J. Chem. Phys.,
111(1), 173 (English) 1999 The results of a
crit. reexamn. of previous exptl. observations of
the ( 2.PI.g) ns.sigma.gl,3.PI.g Rydberg states of
02 are employed to optimize coupled-channel
Schrodinger-equation (CSE) model  describing

'
|
'
|

rovibronic interactions among a no. of 1,3.PI.g:

Rydberg and valence states. The res calcns. using
this CSE model are compared with the exptl.. energy-
level an predissocn. linewidth data base. As a
result of the optimization process relevant

potential-energy  curves . _and  Rydberg-valence,



Rydberg-Rydberg, an valence-valence interactions |
are characterized for 1,3.PI.g states in the 9.5 eV
region above the ground state of 02. The precision
of these characterizations and the interpretation
of the exptl. observations are 1 by the quality of |
the existing data, which exhibit a no. of
inconsistenci cannot be reconciled without new,
well-characterized exptl. studies. In of these :
difficulties, the present CSE model, as currently !
parametrized, represents a significant improvement
over previous work, enabling identif of a no. of
previously unassigned spectral features assocd.
with perturba the 3 s.sigma.gd 1.PI.g state by the
Il 1.PI.g valence state and an anoma sensitivity in
pred:.ssocn. _branching ratios for the d(.upsilon. =
1) “leve electronic structure and predlssocn. of the nssg:
states for n .gtoreq. 4 strongly influenced by
ns.sigma.g - (n - 1)d.sigma.g Rydberg-Rydberg

interactions. ,,.., S



1999
1 @ ] /4 QZ

ioery)

7

Tt S

)

q ¢

3

130: 202328b The b'E,*~X3%_- (3, 0) band of 160, and !%0,. Na
H.; Ubachs, W. (Dep. ys. Astronomy, Vrije Univ., 1081 HV Amster-
dam, Neth.). J. Mol. Spectrosc. 1999, 193(2), 442-445 (Eng), Academic
Press. The authors obtain updated values for the mol. consts. for the
bX +-X3% - (3,0) band of 180, and '0,. These values may help to.
identify emission bands from excited vibrational levels of Oa(b1x,+),
including minority isotopomers, as obsd. in the Earth's atm. (c) 1999
Academic Press.

130 445~
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131: 37180h The y-band of 1€0,, 160170, 170, and 180,.
H.; Navaian, K.; Ubachs, W. (Laser Centre, Depz:mment otE P%‘ﬁ‘%
. and Astronomy, Vrije Universiteit, 1081 HV Amsterdam, Neth.). Spec“
/ / Z- % 35_ — | trochim. Acta, Part A 1999, 55A(6), 1255—1262 (Eng), Elsevier Science
- X ; B.V.. The biZ,* —X3E,~ (2,0) band of the 190,, 190170, 170, and 140,
f e f ,0 isotopomers was studied by cavity—ring—down laser spectroscopy. Line
positions of the four branches in each band were detd. with an accuracy
of 0.01 cm-2. Improved or new mol. consts. are derived for the b'Z;*, v
= 2 excited state of the four isotopomers.

c.A. 1999, 131 43
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131:220493 Fourier transform spectroscopy and
cross-section measurements Herzberg II bands of 02
at 295 K., Yoshino, K, } Esmond, I R.;
Parkinson, H.; Thorne, A. P.; Learner, R. C. M.:;
Cox, G. Harvard-Smithsonian Center Astrophysics

Cambridge, MA 02138, USA J. Chem.
Phys., 111(7), 2960- 2967 (English) 1999
Fourier transform spectroscopic measurements
of the absorption bands of the Herzberg II (c
1.SIGMA.u--X 3.SIGMA.g-) of 02 at 295 K have been




made resoln. of 0.06 cm-1 in the wavelength region ;
240-275 nm. Rotational lin positions are detd. :
with an accuracy of 0.005 cm-1, and rotational term ;i
v are presented for the vibrational levels, v'=6-
16. Precise band oscillat strengths of the (7,0)-
(16,0) bands are obtained for the first time by di
measurement by summing the cross sections of
individual rotational lines bands. The rotational
line strengths and the branching ratios are also
presented for the same bands.



F: 02
P: 3
132:114598 Wavenumbers, strengths, widths and shifts
with pressure of lin in four bands of gaseous 1602 in
the systems al.DELTA.g - X3.SIGMA.g- and bl.SIGMA.g+ -
X3.SIGMA.g-. Cheah, Swee-Lan; Lee, Yuan-Pern; Ogilvie,
J. F Department of Chemistry, National Tsing Hua
University Hsinchu 30043, Taiwan J. Quant.
Spectrosc. Radiat. Transfer, Volume Date 2000, 64(5),
467-482 (English) 1999 In spectra of gaseous O at 299 K
with pressure/bar in the range [0.13,1.06] and lengths
of absorbing path up to 107 m, the authors measur the
wavenumbers, strengths, widths and shifts with pressure

C. A Loe® /34,



of 118 mostly fully resolved lines of 1602 due to
rotational fine structure in the band al.DELTA.g(v = 0)
- X3.SIGMA.g-(v = 0), 59 lines in the band bl.SIGMA.g+(

0) - X3.SIGMA.g-(v = 0), 58 1lines in the band
bl.SIGMA.g+(v = 1) - X3.SIGMA.g-(v = 0) and 43 lines in
the band bl.SIGMA.g+(v = 2) = X3.SIGMA (v = 0); the

latter band is measured quant. for the 1st time.

Spectral parameters to reproduce wavenumber data are
considerably improved over previously existing data.

Band strengths, av. widths and shifts of 1lines with
pressure of pure 02 are presented, and extensive
comparison of these results is made with corresponding
values from the literature.
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132:299111 Spin-orbit coupling in highly
vibrationally excited 02(v) and 02(v=0)-02(v).
Hernandez-Lamoneda, R.; Ramirez-Solis, A.
Centro de Investigaciones Quimicas, Universidad

Autonoma del Estado de Morelos Cuernavaca, Mor.
62210, Mex. Chem. Phys. Lett., 321(3,4), 191-196
(English) 2000 Highly correlated ab initio

calcns. of the ground and low-lying electron states of
02 and 04 together with a semi-empirical est. of the
spin-orbit coupling among them have been performed. For
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the diat., our calcns. agre with recent spectroscopic
measurements. For the 02(v=0)-02(v) collision avoided
crossings allow mixing of the electronic configurations
with appr spin-orbit coupling into the lowest-lying
excited states. As a consequen spin-orbit transitions
can occur at significantly lower vibrational energ the
02(v) moiety induced by collisions with 02(v=0). This
mechanism must partially responsible for the obsd. jump
in depletion rates of 02(v) detd exptl.
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132:214669 Detection of O(1D) produced in the
photodissociation of 02. I. Identification of the
3.SIGMA.u- and 3.PI.u Rydberg states in 113-

130 nm. Lee, P. C.; Nee, J. B. Department of
Physics, National Central University Taichung 32054,
Taiwan J. Chem. Phys., 112(4), 1763-1768 (English)
2000 The metastable O(1D) atom produced in the
photodissocn. of 02 in the wavelength region 113-

130 nm was detected by measuring the 762 nm
fluorescence of the transition O02(b 1.SIGMA.g+
.fwdarw. X 3.SIGMA.g-). T excited states of 02 were

O
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classified as either the 3.SIGMA.u- state that
produces 0(1D) + O(3P), or the 3.PI.u state that
produces O(3P) + O(3P). authors quantum yield
measurements of O(1D) found bands of both pure and
overlapped 3.SIGMA.u- and 3.PI.u states. Five bands
were found to produc 0(1D), including the longest,
second, and third bands and two addnl. band ~115.3
and 113.8 nm that were assigned as the E 3.SIGMA.u-
(.nu.'=3-4) sta Three bands were assigned to the F
3.PI.u(.nu.'=0-2) state. The authors found a state
at 116.2 nm, which did not produce O0(1D), but
produced weak visible fluorescence. The possibility
of attributing the fluorescence to transition D
3.SIGMA.u+-C 3.PI.g was discussed.
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134:345800  Molecular. properties of computationally difficult :

diatomic systems: O2, F2-, CI2-, SiF, SiCl, ClO- and  MgO.
Janoschek, Rudolf; Kalcher, Josef. Institut fur Chemie, Theoretische
Chemie, Karl-Franzens-Universitat Graz,. Graz, Austria.  Z. Phys.
Chem. (Muenchen, Ger.) (2001), 215(2), 197-206. in English. .
For seven difficult diat. mols., 02, F2-, CL2-, SiF, SiCl,
ClO and MgO, spectroscopic consts., Re, Be, oc, ocXc, and DO, have
been caled. by two computational methods, MR-ACPF and CCSD(T).
The sequence of aug-cc-pVnZ+ basis sets has been used, and for 02,
subsequent extrapolation of the total energies has been performed. In
particular, new bond lengths for F2- and CI2- are presented, and the
established exptl. dissocn. energies for SiF and SiCl are cor. The
dissocn. energy of the O2 mol. has been caled. by different methods,
overcoming the deficiencies of the aug-cc-pVnZ basis sets, at:an

accuracy of at least 0.3 keal mol-1.
o




ﬂﬂ(, 135:144107u Identification of the 3px,e' 34, Rydberg state of
O; by (3+1) resonance—enhanced multiphoton—ionization spec-

troscopy. Lewis, B. R.; Gibson, S. T.; Tucay, Aurea A ; Robertson,

Robert; Hwang, Eunsook S.; Bergman, Aaron; Copeland, Richard A.

(Research School of Physical Sciences and Engineering, The Australian

National University, Canberra, 0200 Australia). J. Chem. Phys. 2001,

114(19), 8364-8371 (Eng), American Institute of Physics. The diffuse

v =0 to 4 levels of the 3p, e' 3A, Rydberg state of O are identified

and characterized using (3+1) resonance—enhanced multiphoton—ioniza-

tion spectroscopy. An exptl. potential—energy curve for the &' state,

w _ wd/ together with the magnitude of its interaction with the A’ 3A, valence
state, are detd. semiempirically by analyzing the predissociated spectra

using the coupled—channel Schrodinger—equation method. The exptl.

Rydberg—valence coupling (930 cm-!) exceeds significantly the value

calcd. ab initio by Buenker and Peyerimhoff [Chem. Phys. Lett. 34, 225.

(1975)] (<320 cm™1), but is in good agreement with the single-configura-

tion model prediction of Lewis et al. [J. Chem. Phys. 113, 2214(2000)]

(900 cm—1). ) . .
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134: 227586e MCSCF response calculations of the excited states
properties of the O; molecule and a part of its spectrum. Minaev,
Boris F.;. Minaeva, Valentina A. (Cherkassy State University, Cher] Sy,

y . Ukraine 1800). : Phys. Chem. Chem. Phys. 2001, 3(5), 720-729 (Eng),
/‘W /) Royal Society of Chemistry. A no. of transitions including the triplet—

y singlet band .fX,*:X3%,~, have been:studied by :ab initio’ multi—
ﬁ 0?, [M/ﬂ/ configurational SCF (MCSCF) response methods. . Potential energy curves

/ for eight excited states obtained by linear response calen.!are in.a good
4 - agreement with recent exptl. data and exhibit some new findings. Qua-
/ y; ¥ 7 drupole moments for the 12 lowest states have been calcd.- which can be
"
LU

used for.intermol. interaction anal. and solvent shift estns. The nuclear
quadrupole coupling const., magnetizability tensor, nuclear ‘spin—rota-
tion coupling const. and rotational g—factor are also presented. For the
three lowest singlet states these parameters are analyzed in detail. .
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135:37388 A systematic theoretical investigation of the valence
excited states of the diatomic molecules B2, C2, N2 and O2.
Mullcr, Thomas; Dallos, Michal; Lischka, Hans; Dubrovay, Zsofia;
Szalay, Peter G.  Institute for Theoretical Chemistry and Structural
Biology, University of Vienna, Vienna, Austria. Theor. Chem. Acc.
(2001), 105(3), 227-243. in English.

A quant. survey on the performance of multircference (MR),
CI with all singles and doubles (CISD), MRCISD with the Davidson
correction and MR-av. quadratic coupled cluster (AQCC) methods for a
wide range of excited states of the diat. mols. B2, C2, N2 and O2 is
presented. The spectroscopic consts. re, e, Te and De for a total of 60
states have been evaluated and critically compared with available exptl.
data. Basis set extrapolations and size-extensivity corrections are

( .
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essential for highly accurate results: MR-AQCC mean-crrors of 0.001
A, 10 cm-1, 300 cm-1 and 300 cm-1 have been obtained for re, me, Te
and De, resp. Owing to the very systematic behavior of the results
depending on the basis set and the choice of method, shortcomings of
the calcns., such as Rydberg state coupling or insufficient configuration
spaces, can be identified independently of exptl. data. On the other
hand, significant discrepancies with expt. for states which indicate no
shortcomings whatsoever in the theor. trcatment suggest the re-
evaluation of exptl. results. The broad variety of states included in our
survey and the uniform quality of the results indicate that the obsd.
systematics is a general feature of the methods and, hence, is mol.-

independent.
®
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135:169473j Molecular Constants for the v = 0. b'T + Excited
State of O;: Improved Values Derived from Measurements of the
Oxygen A-Band Using Intracavity Laser Spectroscopy. O'Brien,
Leah C.; Cao, Hong; O'Brien, James J. (Department of Chemistry,
Southern Illinois University Edwardsville, Edwardsville, IL 62026-1652
USA). J. Mol. Spectrosc. 2001, 207(1), 99—103 (Eng), Academic Press.
High-resoln. intracavity laser spectroscopy (ILS) absorption measure-
ments have been made on the b-X oxygen electronic transition (the
A-band) which has bandheads occurring in the region of 13 165 cm~1.
The positions of the lines were detd. to an accuracy that is based on
calibration with I, absorption lines using the Laboratoire Aime Cotton
(Orsay) Atlas as ref. Based on the ILS measurements and the more
accurately detd. positions given by L. R. Brown and C. Plymate (J. Mol.
Spectrosc. 199, 166—179 (2000)) and with the 3%~ ground state mol.
consts. fixed at the values detd. by G. Rouille et al. (J. Mol. Spectrosc.
1564, 372-382 (1992)), the following values (in cm™?!) were found for the
mol. consts.: T = 13122.2524(1); By = 1.391244(2); Do = 5.352(4)x10-¢;
and Hp = —1.2(2)x10~11, These results are compared with values derived
from fits of the line positions listed in several other studies of this transi-
tion. (c) 2001 Academic Press.
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