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“7"Solid oxygen absorption at 1550 cm.™! Robert V. St. Louis~————
and Bryce Crawford, Jr. ‘(Univ. of Minnesota, Minneapolis).- .
J. Chem. Phys. 37, 2156-7(1962). Gascous O was deposited on
i --AgCl cooled to liquid-He temp. The resulting solid exhibited a
: *__spectrum’ consisting of a single sym. band at 1550 cm.™! with a’
, half-width of approx. 4 cm.” When the sample was warmed
e ~ slightly ‘and then recooled, the 1550-cm.~! band was destroyed.
. No trace of the 1550-cm.~! band was obtained when O was de-;
' posited at temps. near 21°K. This band may indicate an un-

stable mol., such as Oy, or it may be due to O mols. in the « form —~——
e e e " __Henry Leidheiser, Jr. | -
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| Reactions of Oy(!a;) and O4(!Z,*). L. W. Bader and E. A,/
. _...Ogryzlo (Univ. Brit. Columbia, Vancoiiver, Can.). Discussions!
" Faraday Soc. No. 37, 46-56(1964). Mixts. of 0:(14,), 0:(1Z,%),;
and O:(3Z,~) contg. no O show emission bands of O(}Z,* —!
A7), O:(1A, — 32,7), and 2 structureless bands attributed to di- KT""

s ol comlglexes. 204(*4,) = O* — (Bu)owo + hv (6340 A.) and -

20:('4;) = O* — (O4)om1 + hv (7030 A.). Temp. variations of ._
these-band-intensities-suggest_a_bond_djssocn ,_energy D(04, —|
s 0:'4,) of 600 cal.__Other evidence concerning similar ¢omplexes is
T ’”“"““;"‘““fifs‘é‘uss‘e‘d‘.‘ The effect of the addn. of NO;, O;, and H,O on the;

‘ spectra of the O mixt. is described. ~ ~ J. H. Shaw
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©7TTTUIMHOTrOKpatioro oTpaxenmst (¢ mamuoit onthu, myti 30 w);
' ipaccMoTpeHa HHAYLHPOBaNHas CTOAKHOBEHHSIMH M0JI0ca Mo~

coomm o= —rpomennst (0,0)  cuerembt  fAg—3Z—  B6am3n 12600 A.

‘ICiiblioe  yBesiHyelHe  MOTJIOUIeHHST CBHICTENbCTBOBAaNO 06|

|""4 1237 CnekTpockonnueckoe f0Ka3aTeabeTso 06pa3o-|
Banug Guuapubix  kaacrepos O, B rasosoit daze. Blic-!
kensderfer Roger P, Ewing George ETSpect-{

= jroscopic ‘evidetice for”binary O, clusters in the gas phase.|
«J. Chem. Phys.», 1967, 47, Ne 1, 331—332 (aurs.) -

Hsyyeno o6pa3opanie CB3aHHBIX AHMEPOB KHCIOPOAA B
pasbaBaennoMm rase_npu.T-pax 87, 194 u 298°K. B kiosete

T

oGpaaouamm 3HAYHTCJIBHOTIO ,KOJI-Ba Gmlappbxx KJlactepos

!

3

=~

)

by

(O2), npu HH3KHX T-paX; OLEHOYNOC 31AYCHHE SHCDTiH B3au-|
- MOJEICTRI a_naineno pasubi (—380%100) xaa/l -
|/moa6. Buba. 8. . D, B[



: 196,

. 10B116.  CneKTpOCKONHYECKOE A0KA3aTeNbCTBO CYLIECT-

o i Bopanusi aumepos O, B rasosoit ¢ase. Blickensder-!

3 ‘I w....iferRoger PTE“W“-i'n’E‘G‘e‘_’d.;%‘QME. Spectroscopic evi-} -
-+ ! dence~for-binary” Oz clusters™in the “gas phase. «J. Chem.

. R — | Phys.», 1967, 47, Ne 1, 331—332 (aura.) ——
( " Hccneposan cnektp ra3ooGpasHoro KHCJ0poAa B 06aacTH
—— 1,26 pn (nonoca 0-—0 37eKTPOHHOrO mepexona 1Ag—33)

inpu naornoctH 0,1 moss/s mpu T-pax 298, 194 u 87° K.l ___
p - {Hapany c peskoit nosocoii MOHOMEpPOB HaGMORAETCS M-
”W&_ poxast mosnoca ‘aumepos (O.).. HuTerpanbhas HHTEHCHB-|—

s

, HOCTb I10JI0CBl TOIVIOWEHIIS Bo3pacTaeT BABOC IIpH NMOHH-

—ixennn T-pel oT 288 mo 87°K. Hony;lg_xm_‘swu

{ oGpasoBaHus Mepa: —3804 100 xasa/smoas,  Xopomro
D cﬁﬁﬁixo—mﬁzgu-ée%acuemoﬁ Besnuinoil —460 xaa/sons
- {mpu 140° K, BbuNCJEHHOT B NpPEANOJONEHHH O JEeHHAapA-

| AXKOHCOHOBCKOM NOTEHUHaJNe B3auMoAeiicTBis Moaekyn O,.
A : T. H. Kuxunl

EmT
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— 00806 Absorption spectrum of oxygen in_clathrate and
double transitions in the complex [0.].. _V. I. Dianov-Klokov! ..
—|—and_I. P. Malkov. Opl. Spektrosk., Akad. Nauk SSSR, ou.
FizeMalT Nauk, Sb. Slatei 3, 51-6(1967)(Russ). The absorp-
___tion spectrum of O, in hydroquinone cathrate shows the absence|—
of absorption at 5769 A. Thus, new evidence was found that the
__5769-A. band arises from the 22,7 — 21A, transition in [Oa]s} -—-

-
, complex, since O, in the clathrate cannot give rise to the spec-!
___trum of compressed O (the distance between O; mols. in-the{
clathrate is ~8 A., preventing the formation of the [O]: com-
plex). . A. K. Janowski_
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’ 5,&238 " CuHraeTHBIE M nyGneTuue nepexonu y_Mode-! ;‘.,JG 3o
/ ! yﬁpuoro kucnopona. Whitlow S. H, Findlay F. D.! s
0 | Single and double-cleétronic fransifions in molecular “oxy-|
z -ygen. «Canad. J. Chem.», 1967, 45, Ne 18 2087—2091‘ .
i (amnra.) ,

- Paccmotpensr xonuenTpaunoniusle 3aeucmrocm HHTCHCHB-
; lnocreit monoc menmyckanus BO36YKAEHIOro Monexynnpuoro{
~memi o — s ————————<KIICJIOpOAA ¢ AMHHaMH Boai 6340 i 7030 A, npxmannex(a-l
‘umx «<amonio» O4*(1Ag, 387). ycrauonneuo 4TO B OTMI-|

uHe ot 0,0-mostocer 12700 A cucremnr (1Ag, 32,, ) untencup-f
2 | {HOCTH YKa3aMUILIX 10JI0C HMCIOT KBaPATIuNYIO 3aBHCHMOCTD!
vty ‘ot koutl-itn Op('Ag). CooTnowetie HHTEHCHBHOCTeT - nonoc'
S 6340 u 7030 A coctasasier 1,05%0,1. dror pesyabrar - e, -

' {corniacyeTcst ¢ MAHHBIMH O COOTHOUIGHHH BEpOSITHOCTelt ne-lL'"’"”T’"
{pexonon aas mosoc 12700 1 15800 A 1 ne naxomut omno-;
l:alle!moro oGbscuenus. Ilonoca 6340 A (moaywmnpina (150 Y

i 1IMeeT zmtbd)yaubm Xapaktep, a B mosoce 7030 A nplxcyr—'




:CTBYeT YACTHYHO pa3pellentblii  MONOJHHTENABHBIT  MilK!
;6900 A. Orcyrersie Q-BeTBH BO BpAIIATeNbHOM CHEKTpe!
!mokasbiBaet, uyro nosmoca 6900 A npunagnexur Z—3I-nepe-|
ixoay. Teopetiy. 3nayenne SHEPrHH Nepexofia, BHIYHCICHNOE,
{110 MOJIeKYJISTDHBIM . KoHcTanTaM [epuGepra, coorsercTByeT|
{A=6884 A. Ha ocnoBe Takoro MpHmHCaHHs cAelal BHIBOX
'0 CywlecTBOBaHHH -B NPOAYKTaX paspsifa KonaebaTesnnHoro|
iBO30YXKACHHS B cOCTOsIHNN 31X+ Kicaopona. )
: ’ B. I1. Ko106Kos |

.
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\f) 6 579. OpamHapubic i ABOIHbIE SJEKTPOHHbIE MEPEXOAb]
e —eem—ee— -8 MOJEKyasipHOM -KHCAOpOfe. Whitlow S. H, Find-l __..
‘1ay F. D. Single and double électronic {ransitions i mo-
e em e e e — e ETGCUTAT OXY gD «Canad. J. Chem.», 1967, 45, Ne 18,
1 2087—2091 (amur.a.) ‘ s : o
wiomn gm——  Hccnenopansl moJock Haayuenns 6340 u 7030 A B cnex-
T . Tpe BO3GYXKICHIOTO B BbICOKOYACTOTHOM Pa3psAC MOJIEKy- ,
ot 4 _.-_._._....._...._...._.;,vmpnoro’m{cnopona, NpHHAJAJeXalHe MnepexogaM B KOM-i .
: ‘naekce_[Oplz, 06a KOMNOHENTA KOTOPOrO HaXOmATCH B CO-
i CTOSIHNH TAg. 3aBHCHMOCTb HX HHTEHCHBHOCTH OT  KOHLUEH-
© “TpauiH BO30YXKICHHLIX MOJEKYJ KHC/IODPOAA, MNpOCIIEXKeH-
s i nast cpapuennem ¢ mosocoit 12700 A (mepexon *Ag—°%,~ B
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‘OMIHOYHOI MoJcKyae Oa), mmeer KBaJlpaTHUHBLil XdpaKTep.)
'Coortnowenie nurelicilocreit mosoc 6340 1 7030 A oka-
3aJ0ch paubiM 1,05+0,1. B ormiune ot noJock 12700 A/
IJ1s1 KOTOPOI1' yjaeTcss HaGJIOAAaTh YacTHYHO paspeleHnyic
| CTPYKTYpy, 3TH nBe TMOJIOCH!, HMEIOT NOJIHOCTbIO AHDdYa!
'HBIIl XxapaKTep. B cmekTpe manyuenns oGuapysxena 'ramx(J'
«1moJoca okosio 6900 A ¢ Xopolwo pa3pemwennbiMu poTawHon
- HBIMH BeTBAIMH, NMpHHAJJeXKautas nepexofqy 13 ,+—35 = Og.l
! Tem caMbIM NMOATBepAAAeTCS HaJHUMeE B NPOAYKTax paspsi-
{Aa BO3GYMAenHbIX MoJekyn O: B cocTosmun 1Zg+. '
= ————————_B._ Jlnanos-Knokos,

» . . /
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T 6 0371. HupyuupoBanHblit CTOJNKHOBEHHSIMH  CIEKTP |
‘nbraoumennst ra3aoo6pa3HOro KHCJAOPOAA MPH HH3KHX TeM—i
nepatypax u aasacuusix. Y. 1I. OpnoBpemenuble nepexo-|
at MAg A2 328" u 1Ag+'1zg+<—32g'+32g". !
Blickensderfer Roger P., Ewing George E.
CollisTon-induced absorption spectrum ol gaseous oxygem! __
at low temperatures and pressures. II. The simultaneous |
transitions - 1Ag+lAg4—32gT+§Zg- and lAg+t2g+'r- l____
<385 +38g". “«J. Chem. Phys», 1969, 51, Ne 12,
5984 —5289 (amra.) - ’ ) T
TTosnyyeHbl CNEKTPH MOTJOWEHNS ra3o06pasHoro KHeo-
pola, COOTBETCTBYIOUMX OAHOBPEMEHHBIM NepexofaM B..
kommaexce (0,).: 'Ag—}-‘Ag«—"Eg"—}-’Eg' A 4-13
«’Eg‘—i— g » DpH T-pax komuatHoit 11 87° K. Ko3p. E____
norsoenns 8 cucrene Ag+'Ag 33,7424 pactyr o

.‘5'5 -




TNOHIKEHIIEM T-DHI, - a (OpMa NOJOC yKA3BIBACT HA TO, |
UTO raMuJbTONHAH, OTBETCTBCHHBIT 33 WX HHTEHCHBHOCTb, |
SaBHCHT OT yraa B3aHMHOIl .OPHEHTAUHH CTAJKHBAIOULHXCS:
_Moeky1 O,. ITo cMemeHnio YacTOTH OTHOCHTENBHO He- .
. BOSMYUICHHOT MOJNEKYJL O; MOKHO 3aKJIOUHTb, UTO MeJK- |
-MONEKYJADHOE  DACCTOSIHIE  KOMIJIEKCOB B COCTORHIN |
MAg ... 'Ag Ha 3% Goablue, yeM B COCTOSTHIN g~ L.l
.. 2Zgm " Jlnx mepexoma  Ag-1Sgt<- R
-HaGmonacTest oGPAaTHOE CMeLICHHE - YacTOTHI, KoTopoe
- NIPHMHCLIBAGTCS = SKCHTOHHOMY —B3alMOAEIiCTBHIO B KOMGH~
nauni ‘Ag ... 1Zg%, "Hecmotpst . ma 7o, 4TO MOJICKYJa |
:(0:): B "CBA3AHHOM COCTOAHNI HECOMHEHIO CYIICCTBYET |
-TIPH HUSKHX. T-DaX, MNOJIyUCHHbE 3JKCNEPHM. pE3yJbTAaThe|
‘NG Nal0T OKOHYATEeJNbHBIX 0KA3aTeJbCTB €C MpICYTCTBHS.

Bu6a. 22. Y. I em. P)Kdus, 1970. 31307. !
= ' A. Slxopaesa:)







EREENEENE




9\7 ——

18 B136. "~ ‘TemnepaTypuasi =~ 3aBHCHMOCTb uml,yu,upon;m-;‘.[g;"/D
HBIX 3JIEKTPOHHLIX MEPEXoAoB ra3000pa3HOro KHCJOPOAa|
npu pbicokoMm papieHin, Gijzeman O. L. J, Ogryz-

—|lo E. A, Rettschnick R P. H. Temperafure depen-r———

dence of induced electronic framsitions in compressed gase-|
(Eus ox)ygen. «J. Chem. Phys.», 1970, 52, Ne'7, 3718—3722;
anra. ]
B o6aacti 7500—28 000 ca—! mcciefoBaH CHCKTP nor.no-’r——-
wenns rasa O, npH MOCTOSIHNON IJIOTHOCTT p=130 aAidea | .
wpir 1opax 350—165° K. [Js BoCbMH MOJIOC HHAYUHPOBAH-!——

HBIX JAaBJCHHEM 3JCKTPOHHBLIX MEPEXOAOB H3MEpPEeHHl HHTe- |
rpanbiible HutencHsuocti, ITokasano, uTo Assa Becex nosoc, ———

3a HCKJIoucHHeM nosockl nmpi 26 300 ¢!, HHTeHCHBHOCTB |
MEJICHIIO VMEHbLIAETCS . NP NOHHMEHN T-Dbl, a NpH HH3-L—0

KHX T-DaX — HeCKOMbKO pacTeT. PesysibTaThl corsacyiores |
¢ npeAcKasanHeM Ha OCHOBE MOJEJH, COIVIACHO K-DORt MO-b——
ryiolicHie BuI3Balo . o6p. kBasnpumepaMi (Oy)o. ',
.M. P. Annes!
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02412f infrared spectra of products from low-temperature
reactions of atomic hydrogen with liquid ozone, as well as hy-:
drogen peroxide and glow discharge-dissociated steam. Nekra- —
sov, L. 1.; Yagodovskaya, T. V.; Klimushina, N. P. (USSR). |
Khim. Fiz. Nizkolemp. Plazmy, Tr. Meshouz. Konf., 1st 1970 —— ———
(Pub. 1971), 247-51 (Russ). Edited by Predovitelev, A. S.'l
1zd. Mosk. Univ.: Moscow, USSR. The, ir spectrum of the —— a
products of the reaction H + O; measured at —190°-is given !
‘and compared with their spectra of H:0:and O;.  The absorption . .
bands at 1280 and 1440 cm ™! were assigned to the skeletal vibra-
tion of O or deformational vibration of OH groups in H:O..
The angles between the planes contg. OH groups of H,O« were -
estd. to be 119 and 90°. V. Bekarek
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/‘V L“ll A401." “"HK-cnektp kicaopona LO_B—AiMephL]
o z, Ta3osoit dase, WT}IE infrared.
spectrum of bo d_sfa‘[E'TBK:\?*g‘é“ri"m'érs”ﬁT the"gas phase.!

) «Chem. Phys, Lett.», 1971, 9, \e 3, 225—299 (amrua.) |

(W Monyyenn HK-cnektper ra3oo6pasHoro Kueaopoga B oG-l

. JIaCTH OCHOBHOTO TOHA MoJstekyibl Oz npu T-pax 77—300° K
B cnoax no 200 m. B kavecTse HCTOYHHKA HCNOAB30BaKg'

M - LUHPKOHHEBAst JlaMna ¢ OKHOM 13 ¢ropucroro Gapus, Cnek-.
JPBI OJIyYeHb ¢ pa3pemrenien | cx~!, Kpome WHPOKOIT no-'

Jocel, cocrosimeit u3 O-, Q- n S-perpeii y CBA3ANHOI ¢ nepe-!
Ww Xonmamu, . HHLYUHPOBaHHBIMK B CTOJKHOBEHHSX p CeKkTpe

. [ I 1R



Ha6umoeH nyGiet okono 1591 ¢a=!; ofwecernHsiit aBTopaMi
K TICPEXOaM MOJEKY. KHCAOPOAa, CB3aHHBIMII B KOMILIEKC
(02)2. KoMmnoHenTsr 3T0ro0 ny6maeta He MOTYT GbITb HHTEp-
NIpeTHpoBaHsl Kak P- 1 R-Bemu KommieKca, 160 3TO CHIBHO
'sanmxaer MCKMOJIEKYJISIPHOE paccTosiHie, ABTOPHI CBSI3bI-
BaIOT KOMMOHEHTbI Ay6JeTa ¢ Pas3JHUHBIMI MEXKMOJeKyJsip-

HBIMH KoJeGanusMH. TemnepaTypHasi 3aBHCHMOCTb HHTeH-,
yCHBHOCTH MOJIOCH! KOMIJIEKCa NPHBOIHT

CBA3N
330 Kaa/xso0a6, uTO YNOBTETBOPHTEABHO corsacyercsi C 1aH-
*HETNIT,—HOAYUHH

’ 3 BIMH H3 3Ha4yeHHIil BTOpOro BIIpHa."leOl‘O|
ko3¢, Bu6n.32_____ M_B__ToHKOB'
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19 5179.  Hudpakpacublit cnekTp AHMEPOB Kicjiopoaa B
CBA3aHHOM COCTOAHHH B rasosoii (asze. Long C. A,
Ewing G. E. The infrared spectrum of boiind séffe 0Xy-’
gen dimers in the gas phase. «Chem. Phys. Lett.», 1971, 9,
Ne 3, 225—229 anru.) {

Hamepennt B oGnactn 1400—1800 cu~! HK-cnexrpwr
norsowennst ras. O, B MHOroxomomoit Kiosete (mo 200 i)

a
B T-pHoM uHTepBase 77—300° K. Ilpn T-pax mopsgka 90° K
/ // (' H HHXKe B CNEKTpaX Ha (oHe IMHPOKOro MOTVIOICHHS, HHLY-
LHPOBAHHOTO CTOJIKHOBCHHSIMI, TpOSBJSIOTCS  ABe Y3KIX!
7 (Avi2=~7 cxu~*) monocu 1586,1 1 1596,6 c#~!, nponcxoxpe-

Hie K-pbix cBssbiBaetcst ¢ gumepamig _(O2)a. dueprus obpa-
_30BaHHs_JHMCPOB, OLCHCHHAS N0 T-DHOI 3aBHCHMOCTH HH-'

‘ ‘
X- L9719 & Xl




TeHCHBHOCTei  nyGneta,  coctapaser ~ AE;=—530%
+70 Kaa/moss. OTHecenne ny6sera K HepaspEMeHHLIM P-,
<R-BETBAIM NPH3HAHO MANOBCPOSTHLIM; BLICKA3aHo npeanoso-'
HEHHe, yTo Ay6aeT mpeAcTaBJseT coboil HaJOXeHHe mepe-
XOJ0B ¢ yyacTHeM GOJILIIOTO YHCJAa YpOBHEfi Ha BHYTPHMO-
JIEK. NOTEHUHAJILHON MoBepXHOCTH. OGCYKIAeHB BO3MOXKHLIE

CTOVKTYpHble Monenn aasi gumepa (Og)s.  B. B. Paccanun
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7 -20B58. K BONPOCY O BbICIUE|i MepeKHCH BOLOpPOxA M 3a-
MOpox¢eHHbIX papukanax. XVIL. Pacuer uwactor u ¢opm
HOpMaJbHbIX KoneGaHuii ckenetra O, B MoJeKyje BblcLieii

nepekucn Bopopopa. Siroxosckas T. B, Hekpa-

cos JI. M. K. ¢us. xumnu», 1971, 45, Ne 6, 1559==1560

TTpoBejien pacueT yacToT u (OpM HOPMAJBHLIX Ko.1edannii

. uenouk O; B Moseky.le H204. Yroa mexay TVIOCKOCTSIMH,
/ B K-pBIX JIeZKaT aToMbl KHCI0pOAa, paBen 90°. Paccyuray-
HbIC YacTOTLI XOPOIUO COBMAJAOT C ONLITHBIMH JaHHBIMIL

Yacrora 1044 cu~! xapakTepusyer, B OCIIOBHOM, BaJj. KO.I.

KpaliHHX aTOMOB KHca0poaa, a 1250 cn~!'—oTHocHTCN K
xonebanmo cxkerera Oy B meaom. CooGur. XVI, POXXun,
1970, 245630, AsTopedepar
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-107184e Spectroscopic investigation of the van der Waals |
olecules (0.); and (N:):. Long, Charles Anthony (Indiana :
niv., Blobmington, Indiina). 1972, 169 pp. (Eng). Avail. l
Univ: Microfilms, Ann Arbor, Mich., Order No. 72-15,918. !
%AW  From Diss. Abstr. Int. B 1972, 32(11), 6330 o
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) 22 B134. - CneKTpOCKONHYECKOe H3yucHue panjepsaanb-
. .coBbix Mojekya. I. Cmextpnt (O2)2 B HHPAKPACHOI M BH-
_aumoit obaactax. Long Charles A, Ewing Geor-
ge E. Spectroscopic investigation of van der Waals mo-

1973

£ Tecules. 1. The infrared and visible spectra of (O2)2. «J."‘

+CMEKTPHl TIOTVIOWIEHHs KHCA0poAa B HK

)
(

.ckperibie monochl kak B HK-, Tax i B BUL

. 7973w, @

-Chem. Phys.», 1973, 58, Ne 11, 4824—4834 (anma.)’ ,

. Ipu 1-pe 87,3°K # mpH, pasmiiiiblX aBJ. HcCaeL0BaHbl

- 3 BHIHMOM JjHa-

r M, . nasonax. KpoMe wWIHPOKHX OCCCTPYKTYPHBIX 0

| OTB-IHX KoneGaTeqbHOMY MEpPexoly (1550 cm~') w mBOI-
; {HOMY 37EKTPOHHOMY  NEpPEXOny 33~ (v=0)—

'_ﬁo) +1Ag(v=1) (17300 cM—1), HILYUHPOBAHHEIM CTOJNKHOBE-

WHSMH M TOSBASIOUIHXCS TIPH KOMH. T-PC, oGuapysenst AH-

1MOM AHanaso-



/

ne. B MK-cniextpe naentuuunpopans '3 o6nacti aHCKpeT-
HOro morsomenns: ay6aer 11553,3 1 1557,9 cm—! B uentpe:
umpoxoit mosocel B Ba Tpumicra (1587,8; 1598,0; 1607,6 u'
1505,3; 1514,5; 1524,1 cv-!). B pugmmom CreKTpe HIeH-
THOUUHPOBAHBI JHCKPETHBIC TIOJIOCH mpu 17278,2; 17282,2;
17290,2; 17297,1; 17300,0; 17307,0; 17314,0 u 17 321 cm—L
Hurerpanbuast HHTCHCHBHOCTb JHCKPETHBIX MOMOC 1ponop-,
‘LHOHANbHA KBaApaTy TJOTHOCTH rasa. Buime 100°K Bce
-JAHCKPETHble IOJI0CH HCYE3aloT. DTH MOJO0CHL OTHECeHH K,
KOMOHHAll. ToHaM Bai. Kod. csasn O---O u Kpyr. xoneGa-,
HHA BOKpyr cBsi3 O---O KOPOTKOXKHBYLHX Bauaepaaadb-:
CoBbIX muMepoB (Og)g. [ast sHEprHH ANCCOMHAUMH AHMEpA |
(O2)2 B ocuosnom 35~ B030yxAeHHOM 'Ag coOCTOAHHAX
nonyuensl 3nauenus 87 u 50 cM~—! COOTBETCTBEHHO. \
; M. P. Annen '’

. . ;
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11 1631.  CnekTpoCKOMHYECKHe HCCJe10BAHHS Ban-gep- !
BaanbcoBbix Mosekya. Y, I. MK-cnextpul u cnektpst B BH-
aumoit obaacth (O2)2. Long Charles A, Ewing
George E. Spectroscopic investigation of van der. Wa-"
als molecules. I. The infrared and visible spectra of
(O2)2. «J. Chem. Phys.», 1973, 58, Ne 11, 4824—4834 :
(aura.) .

IMonyuenst MK-cnexTprr norsowenust razoo6pasHoro K-
cjopona MNpH TMJAOTHOCTH ~2 amara B cioe 150 M npu-
1-pe ~90°K 1 aHanoruunble cnekTphl B BHAHMOIT oGnacti. '
B HK-o6nactin na ¢one mmpokoii mosockl HHAYLHPOBaH- |
HOro  morJiollenns HaGmoaeHa  AHCKpeTHas CTPYKTypa.'
Leutpanbuplit ny6ner cBs3aH ¢ CHMMETPHUMBIMH H aNTH-,
CHMMETPHUHBIMI _ KoseGannsaMu_Moaekyasl Op B KoMmiek-

A= 3861




ce, a GOKOBHIE KOMMNOHEHTH — ¢ KoMGHHawel: BHYTPHMO-
JIEKYJIIPHOrO  KoseGauust ¢ KomeGanmmsMH KoMmmiexca. B

BHAHMOIl OGJACTH CTPYKTypa, HaGMIONEHHAs HA TMOJIOCE e

OlHOBpPEMEHHOr o 3JIGKTPOHHOIO nepexopna, cpsi3aHa Cc ce-!
pHeit NMEpPEXoa0B MeXAy KoJseGaTeJabHbIMH COCTOSTHHSAAMH !
KOMIIJICKCOB. OHDC}ICJI@IIBI SHEPTrHH OHCCONHAUHH KOMIJIEK-:

ca D".=87 u D’,=50 cm~!. [To MmueHmio aBTOPOB, CTPYK-
TyPa IHMEpOB TNPOMEXKYTOUHA MeXAY CBOGONHBIM BHYT-
PCHHHM BpalleHHeM H_XKecTKoil Kondurypaumei, a pea-
JH3aUNs TOH MM HHOIT (DOPMBI  ompejesseTcs 3amacoM

BpauaTeabHoil SHEeprun -y MOJICKYJ, o6pasylomux KOMII- !

JICKC. :



)\ 36824s Spectroscopic investigation of van der Waals mole- ‘
ules. I. Infrared and visible spectra of molecular oxygen i fﬁ?
dimer. Long, Charles A.; Ewing, George E. (Dep. Chem., '
A 52’ Indiana Univ., Bloomington, Indiana). J. Chem. Phys. 1973,
" .68(11), 4824-34 (Eng). The ir and visible spectra of gaseous
O; were examd. at temps. of ~90°K by using-a long path ab- l
sorption cell. At all temps. the ir and visible spectra show a
broad band which can be assigned as collision-induced absorption. |
’ However, at low temps. small but discrete features appear with
t integrated intensities dependent on the square of ‘the gas d. ._
rﬁe These featu:&ss are ass}i)gned gi bound state v?rz ge)r Waalsdmols.
of the type 1;1- The visible absorption o 2): studied cor-
respondgo theTAg (v =0) 414, (v = 1) 33, (v = 0) simul- :\
taneous transition. e part of the spectrum attributed to'
uK. u bound dimers show}r]s a progression of eight fine structure bands m
UQ .« Coezgl superimposed on the broad simultaneous transition absorption.
%u‘é CM..u’P ‘The fine structure was assigned to combinations of electronic and N~
vibrational transitions involving the stretching mode of the van
der Waals bond of (O:);. The spacings and convergence of the ! .
dimer vibrational levels provide a detn. of the dissocn. energy of ! 3
‘ P the ground and excited dimer states, giﬁng%i’_iﬁllnd D, = | *
/? ﬁ ) ., 9 ’F} 50 cm™!. All the spectroscopic evidence obtained here is con- !
— s sistent with the description of the weak bonding in (03); as due to
i van der Waals-type interactions. There is no need to suggest a '
i J ,{/ »é pairing of the electrons in O into some sort of weak chem. bond |
e that might stabilize (Os);.
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Saalh. WA YA
! 1 J1824.  JlioMHHCCUCHUMSI Nap MOJEKYH KHCJIOpOAa NpH -
.;L/‘Z ) Pe6a-

nazepuom Bo36yxpaeHud. Cuappoc Uu. P,

ne JI. A, Tpemaanos A, B, JIuxmyc A. 3. «Ilucbma —

B KT ®», 1975, 22, Ne 6, 321—324 :
Tpu Boabyxnennn He—Ne-nasepom (6328 A) OGumoJe- —

Kyasipuoro yposusi 'Ag'Ag Kncaopona n O,—Ar_npn 4,2°K

nonyyena 7IIOMillieCHEHIUA __KaK 13 OHMOJICKYJASIPHOTO = ~

_JIE(ZJC({'/K(Z&'/ 1Ag'Ag, TaK H W3 MOJACKYJ/sPHOTO =g+ yposueii. Onnospe-

S GRS

MeHHOE BO3GYIKICHHE He—Ne- n Cd-nasepamu (4416 A) ™

ﬂffw 1 NPHBOANT K TNOSIBJIEHHIO FIOMHHECUEHIHH C YpPOBHA 33,F,
—==—-=57 | uro_npayo noxasupaer NPHHAMICKHOCTb _ H3JYUeHHst ¢~
e Y 154+ u 3Bt ypOBHelt B3aHMOIEHCTBYIOWHM  MOJIEKyJaM
e ’-(_;*‘i g O],. Onpefenciul BpeMCHa JKH3NH (B CEK) BO3OYKMACH-
N\ A umix ypoBHeil: (12t =3, . 1Bt =10 1 T('Ag'Ag) =0,1. ___
! : T ‘ . , , ' Astopedepar.

]
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\ 65813a Molecular interactions in nitrogen and oxygen.—
/ / W hakkar, Ajit J.; Smith, Vedene H., Jr. (Dep. Chem., Queen's
JdIMa Univ., Kingston, Ont.). Mol. Phys. 1975, 29(3), 731-44 (Eng).—
[ o~ The potential energy function for interaction between pairs of
polarizable quadrupole mols. was represented as the sum of the™
: spherically sym. Smith-Thakkar potential and nonspherical
= terms due to quadrupole-quadrupole and quadrupole-induced—
lj wA | LOTE4y dipole interactions. Second virial coeffs. were detd. from the
L7 total potential functions. The vibrational structure of the—
20200l gtound state of (Oa)z and (Na)z were caled. |
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)\; 1670222 On_the cxhtcncc of tetrg ?‘7{
Bhide, Manohar G. (Div. Radiol. Prot., Bhdhhd Al .
Bom ..ba). India). Proc, Symp. Singlet "Mol. Oxygen 197.) \i ub
1976), "51-93  (Eng). Bhabha At, Res. Cent.: Bombay, India.
A brief review is given of the exptl. data nnd arguments for the |
existence of Oy mol. " A~new kind of bond, is proposed that is:
ap')roprntc for the O« mol. This bond is conmdcud to have van
cer \ aals .md mag ncuc components. -

A /976 gf///




9 B25. OTHOCHTENbHO CYWECTBOBAHHA MOMEKYabl Oy
Bhide Manohar Gopal. On_the existence of Oy
molecule. «Singlet Mol. Oxygen. Proc. Symp., Bombay,. -
1975.» Delhi, 1976, 84—97 ‘(aura.)
: C b0 J10KA3aTEJIbCTBA CYLICCTBOBAMIS MOJCKYJIbl (ON
1IpiBeIeH 0630p SKCMEPHM. AAMHLIN A% Psifa CB-B KICIO0-
%{{ﬁ]ﬁ poaa (mapaMaPHHTHAA BOCTPHHMYNBOCTb, TCMJOCMKOCTD,
- Tapi. maBa., CUEKTP TONMOWCHNS, CCUCHHC AHHINIIALAL
7 MO31ITPONOB,  (laHIbIC PCHTTCHOCTPYKTYPHOrO anaJnsa).

rfé’éﬁu{@/ﬁy"i 24 O6cysxaenst wmojean Jlpiouca it _Ileppue — Onmeca  aas

ykasamioit Mosexyanl. ITpeasioxena nosasg MoLeab KA
crpykTypst Oy 1t BBefiell HOBBIT THIL XHM. CBA3I, COOTB-LIHIT
s1oit Mosekyae. Coraacno oueinke 3 1 cM® oBbIYHOTO BO3-
ayxa npu 20° mpicyTcTByeT ~8X1101 .\mJ}exy.n O,. :

0. H. Tlanuenxo

dy o 797

T AT




17b195.  CTpyKTypa M 3Heprui NEPeXofoB B M3OMHPO- )

BauHoM aumepe (Oz)z, moJdyueHHble € MOMOUBLIO IACKTPOIli- -

HOJi CNIEKTPOCKONHH BbICOKOro paspeumenuss. Goodman,

Julie, Brus L. E. Structure and energy transfer wit-!

hin isolated (O.)2 dimers via high resolution electronic i

, spectroscopy. «J. Chem. Phys.», 1977, 67, Ne 10, 4398—'
4407 (aur.a.) ; : ‘ ' "

. Hayuensr anextponuble cnektpul AuMepoB (O2)o, H30M- |
Crlelced Tt POBAHHBLIX B HCOHOBOH MaTpuuC.  CMecs O7-H Ne- (1:.
. :200—1 : 400) ocaxman-g)q}npu 'r-é)e 5—8K, uro Jaenado,

" A4’ p BO3MOXKIOI MOBepXH. Auddy3nio. 3ateM MaTpiila ocBella-
KVZ(’Q//&%P Jach ‘HMIYJALCOM CBETa Ja3epa na kpacutene (Af=5 ncex,i
V{gﬂa,ég/( A AA=0,15 A), perucTpupoBani cnekTp <ayopecuenuns (ci
. Pa3BepTKOIi *NI0 BPeMeHH } TO JUTHHAM BOJIH) I NMPOBOIN-

Czee -///Cf nn nonsipusau. usMepenus. [Moayuensl mosochl, cOOTB-luite
uepexofaM 'Ag+'1Ag—>3T " +38,7(Ag) m 3T+ 1Zt

—2% g~ 438~ (3B3u) (O2)2. Paspewichnr 1 oTieceHB KOMMO-

HeHTbl TOHKONl CTPYKTYyphl. OGcyxiaercs CTpyKTypa AH- .

. sMepa, HaGaioAaBlUuHecs PaclUenents YpoBHell 11 IHEPrui

1epexonos mﬁraaosoii dase. v JI.'- B. CepeGpeHHHKOB

( CZ@/ ), BT~/ TFFD  pgpp

i

B E
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. 88: 43389t Structurc and encrgy transfer within isolated

oxygen ((02)2) dimers via high resolution electronic specs
troscopy. Goodman, Julie; Brus, L. E. (Bell Lab., Murray
Hill, N. J.). J. Chem. Phys. 1977, 67(10), 4398-407 (Eng).
Polarized, high resoln. 14, + 144 <+ 33, 3Z¢(1Ag) and 33~ + 13+

> 3Tg~ + 3% (%Bau) (02)2 dimer spectra were obsd. in solid Ne

host at 4.2 K. Excited state electronic fine structure components
are resolved and assigned. The 13z + 1A; transition is both
allowed and vibronically induced by ba, antisym. O: stretch
quanta. The 1A; + 1&; geometry is identical to that of the
ground 3%, + 3% state; the 3%, + 13,+ state appears to have
slightly different structure. The spectra are entirely consitent
with Do structure, and less likely with Dag structure. The dimer
triplet (3Ba.) ground state subcomponents lie ~55 cm-1 above

the dimer singlet (1A,) ground state. The dimer vibrational -

consts. are unperturbed from the O2 in vacuum values. The |

e o e e




nearest neighbor vibrational cnergy transfer time from one’
02(13¢) to another is ~14 ps, as revealed by zero phonon line!
splittings in emission. The nearest neighbor electronic energy*
transfer time of the 1X,+(v = 0) state appears to be 0.6 ps, as,
revealed by spectral shifts. Both these processes appear to result

from electron exchange, and not mullipole—multipo‘e interactions.!
Isotopic substitution expts. show that unfavorable Franck-Condon

factors "trap" the (v) state on one side of the dimer for v Zl'l
Energy transfer of 13¢* (v) from dimers to nearby monomers also

occurs, ‘" “ee for the inte 'nol. exchange integrals are obmined.!
Gas pha _transter’y also discussed,_ . :

.. e -
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q
0;2/ 2 788:43390m Local mode involvement in the “vibrational
) i relaxation of isolated oxygen ((0:)2) dimers. Goodman, -
2 - dJulie; Brus, L. E. (Bell Lab., Murray Hill, N. J.). J. Chem

Phys. 1977, 67(10), 4408-13 (Eng). Study of 5 isotropic species
of 1solated (O2)2 dimer in solid Ne host near 4.2 K shows that the °
mechanism of 1A, + 1A, excited state vibratjo~al relaxation

r involves intersystem crossing into the 3% + 12+ state. Severa] -

1 reversible dynamic equil. are obsd. between nearlydegeneratey,. |
é’/ p/a-", + 1Az and 3%, 3 13,+ vibronic states. ‘Indirect arguments suggest
e that the nearest neighbor, nonresonant vibrational ener y

< — transfer time from 160(14;) to 1802(14,) is order-of—magnituge ,

10-9-10-19 5. Vibrational relaxation rates for (0 + ») 3%, 3 19,4
states (v =<3) are slower with heavier reduced masses. The
relaxation rate depends not only on the nuclei in the excited 0, .
but also on the nuclei in the unexcited nearest neighbor Q,. !
These results are consistent with Oz rotation accepting ener y
during the vibrational relaxation process. This appears to be tﬁe
1st such observation for a nonhydride mol. in condensed phase, -
The relation between spectral polarization and rotation ag the
accepting mode is discussed. . o L

Pz AL ANE




88: 81350f Photoluminescence of liquid oxygen. Novick,
Stewart E.; Broida, Herbert P, (JL. Inst. Lab. Astrophys., Univ.
Colorado, Boulder, Colo.). J. Chem. Phys. 1977, 67(12),
5975-6 (Eng). By using the output of an Ar+ laser luminescence:
of lig. O2 was obtained and interpreted as absorption to the 13141
dimer state (02)2 followed by monomer '2 — 3% emission. The
121A dimer state was pumped directly with both 4765-A (2ZW)

D{@/,E:’ L . and 4727-A (1W) Ar+ laser lines. Emission was obsd. as a broad .

(ayég  / N /%9’7@ A

band (with a slight tail to the red) with a full width at half max.

of 55 £ 5 A centered at 7645 A. The integrated intensity of this
’ emission is approx. the same as that of the Raman lines at 5145
~and 5102A. : s ot

o N
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0‘2,. ) T 1475617, ’vnpocrme BLIPDAXKCHHSL *~ LIS dHECPreTHUCCKHX
ﬂé YPOBHeil BaH-ACP-BAAJAbCOBLIX MOJIEKYJ, NOJYUEHHDLIE METO-

nom BKB., Shin H. K. Simple WKB cigenvalue expres-

sions for van der Waals molecules. «J. Chem. Phys.»,

1978, 68, Ne 1, 335—336 (aura.)

ITokasana npxmemnwcm smeroga BKB mast Buumncaems |

Kone6aTeabHBIX ypOBIIeil  3Heprim  pajlafnbHOro  yp-Hus

! Ulpennurepa, omichiBalouniero KoJicGaTeJbHbIE — COCTOAHMHS
. BaH-[ep-BaaJbCOBHIX KoMmaekcoB. ITo 3ToMy MeToaBl BHI-,

é: TMOJIEHE pacueThl 3meprefii ypomHeit monckyant (O,)2 -¢
Hcroab3opanneM  «12—6»-ToTenuuanas - Jlenapa-l7zonca.

ITpose, “i10 cpaBucHHC MOJYYCHHBIX Pe3yJabTAaTOB C WYIC.ICH-

HLIM pellCcHHeM paanajbHOro yp-lHs H_Ipcmmrepa i mo-

Kasano, YTo pasjHuHs [AJag BCex yponneu COCTaBSIOT

<0,15 en~V A. PICTO\mn

2, FGP IR,
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7]1248. Buipaxenne st COGCTBEHHBIX 3HaueHHit SHep-

‘THH BaH-AEP-BAAJNBLCOBCKHX MOJIEKYJ B MPOCTOM METOAE"

‘BKB. Shin H. K. Simple WKB _eigenvalue expressions

. , Tor van der Waals molecules.” «J. Chem. Phys.», 1978,
e £ 68, Ne 1, 335336 (anra) ;
rzecer - Pacovorpena mpumennMocts meroma BKB ¢ uemomb3o- -
%@/ ‘panHeM moTenuHavia Jlennapa-Ilxonca  gast  pacuera
Zé’ﬂv&éﬁjfz 77,  aucprii KojeGaTesbunix yposheit (E,) BaH-Zep-BaaJbCos- '
cKoit Mosexyant (Oo)o, [loKasano, 4TO TPH TOUHOM Hi-'

%(,Mféé TCTPHPOBAHMIL S NMOJIYUCHIIONO B MEPBOM NOPSIAKE METO1a
BKB . Buipaxeuus Jjst €oGCTB. 3HAYeHHl BeaHusnpl Ey,:

XOpOWIO COTJIACYIOTCS € Pe3YJbTATAMH UHCJIEHHOTO pelle-

wns -yp-unsg UIpéauurepa. i HH3KOJeXamHuX KoveGa-

TeJABHBIX YPOBHE(l JIOCTATOYHO  YAOBIETBOPHTEJBHOE C€O-

TyacHe HAOMIOJacTCss M B Ciyvae NPHOIHKeHHOM  'HiuTe-

_TPHPOBAHHA. _ . 0. C.

22 GHLEN T~
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0 9 JL170. Pacuer coGCTBEHHBIX 3Ha-heﬁ;€;ﬁ 3HEprHH BaH-
a /. JCP-BaanbCOBCKHX MOJICKYJ B METOAC C yuYeToM BbiC-
) 2 un?x nopsaakos, Chan (% K., Lu P. Higher order- WKB-
eigenvalue - calculations -for van der waals - molecules.
" «J. Chem. Phys.», 1979, 70, Ne 3, 1567—1568 (amrv1.)
PacoMOTpEHO TpHMCHEHHE ‘MCTOAa BKB ¢ nenoa»3oBa-
miew. noTeHuana Jlennapa-Jlxonca. Aas pacicra auepre-
..THY, ypOBHEfi BaH+1ep-BaaJbCOBHIX MOJCKYJ. Hcnoapsyercs -
¢z yp-HHe Jns coGCTB. | 3HAUEHHIl IHEPTHH, npenioXKennoe -
z W”Z—' [unom (P)K®us, 1978, .711248), yq.urfbmmomee yjedsl 10- .
Lt 72 /—-psiaka h% Wanaraercs cnocoG ycTpamens pacxoaumocTeit ;
“ 7 Ztcey B stom yp-uun. CpaBHeHHe Pe3yabTaTOB YHC/CHHOTO HHTEr-
PHPOBAHHA STOTO YP-HHS C LAHHBLIMI{ WHCJCHHOTO peUICui
paauanpioro yp-uus Ip&amdrepa s MOJNCKYJIbL (02)2
CBH;ETEJNbCTBYCT O BLICOKOi TOYHOCTH IIpH pacyere “AISKO-
JICHKAIAX KOTeGaTeNBHbIX COCTOsIHMIt (1% OCHOBHOMO CO-
CTOSIHHSL  OTHOCHT. OTJIHUile 'Pe3YJbTATOB  COCTaBIACT

10,0018%). A. B. Toablos

DAGHT G



N

(%)

WW/Z///J .

7949

11 {1019, - CpepxcnaGasi CNOHTaHHAsT XeMHIIOMHHeC
UeHUHS, CONPOBOXKAAIOIAS Pa3JoXKEHHE TEPEKHCH BOXOpOe
Aa. Kruk I, Lichszteld K, Michalska T.
The extra-weak spontaneous chemiluminescence during
decomposition of hydrogen peroxide. «Z. phys. Chem.»
(DDR), 1979, 260, Ne 2, 371—375 (anra.) :

B o6nactu 25000—13 500 cv~! mccnenoBaHa KHHeETHKa
XEeMHJIIOMHHECLeNIHH, conpoBoXaaloweil paoGaBieHne ne-
PEeKHCH Boxopoaa B Oydepuuilt pacrsop (ocdaros
Na,HPO; u KH:PO; npun pH=59—12. B cnektp XxeMu-
JIOMHHECLCHUHH, KBaHTOBHII BEIXOX KoTOpoit ~10~13, 06-
HapYKCHH MOJIOCH - ¢ MaKcHMyMaMmu® (B cM~!): 20291,
15788 m 14 22]1. Ycranop/aclo, YTO HCTOYHHKAMH H3Jyue-

. HuA_gpasiores ‘aumepn 'O;('Ag). Buba. 16. - M. T,
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0 6 1198.  Koppeasuus no cHMMETpHM MexAy Bpamia- -
TEJbHO-KO0/1e0aTeIbHLIMH COCTOSIHHSAMH NPH 0GbEAMHEHHH M |
"/ Aunccounaunn  moaexkyd. I Cucrema Op+0,+=04(Dop).
Metropoulos Aristophanes, Chiu Ying-

Nan. Rovibronic symmetry correlation in molecular

combination and dissociation. II. The 024 0,7=04(D31)

system. «Chem. Phys.», 1979, 36, Ne 1, 113—125 (aura.)

//’4;77' g@w' - Meronoy, omncamnbiM B u. I (Metropoulos A. et al,
774 A. ‘«J. Chem. Phys.», 1978, 68, 5607) mocTpocHk KoppeJsi-

Vo7 7% 3527/ WHOHNBIC THATPAMMBl MCXAY COCTOSIHHSIMH Mapbl MOJNEKYJa |
J\_a?zﬂ?“”llffgz u aumepa (Oz);  (O4 cummerpus Don). Knacendn-

Kalusi TEpMOB MNPOH3BOAHAACH IO HEMPHBOAHMBIM Ipex-

CTaBJICHHAM HHBEPCHOHHO-NePCCTaHOBOYHOIT TpYNMbl

Jlonre—Xurrunca. ITpeasapuTenbio GulIH MOCTPOCHH KOPpe-

AsunoHHble AnarpamMbt (KI) A caeayiomnx 31eKTpoH-

"HBIX COCTOSIHHIl (CJeBa — cocTostHust Moekya O,, cnpaBa —

aumepa Oy): X3%,~. X33 ,~=={X1A, a3Bau, 05Az}; X33~

alZet=={gBig, h3Byu}; b'Ag-b'Ag=={A'A, B'Byg, C!Bjy,

D!Ag}. 3aTteM mociesoBaTesbHO TPOH3BOAMJIOCH YTOUHEHHE

KI nyTeM yueta cuMmMeTpHH cHayana l\'_o..f!erﬁa_Tem_;nmvx

L7 E o



SEit ]
“(mo v=3), a 3atem BpailaTeJbHBIX (K0 j=3) cocTosHHIL
DHeprHH TEPMOB OUEHHBAJHCb Ha  OCHOBE  SKCHCPHM.
JAaHHBIX MO CNCKTPaM BBICOKOTO paspeulCHHs muMmepa Uy
B Matpuue Ne nmpu 4,2° K. PaccMaTpupaioTcst BO3MOIKHBIC
3ddekTH, 06YCJ0BJEHNbIC BO3MYIICHHAMH 3a CUCT B3aH-
MOJefiCTBHIT OpPGHTAJBHOTO H  CNHHOBOTO  MOMEHTOB C
BpAlATEBHBIM JBHXKEHHEM H OpOHTaJbHOrO MOMeHTa C
KoseGaTeNbHEIM . ABHKeHHeM, BceseAcTBie mysnesoro sijep-

Horo cmuma y 0, '8O JMIWIL HEMHOTHE BPAIATENBHO-KO-
nebarenbubie  coctosuisas O;—O, MOryT. Koppeanposats ¢ .
cocTosuuaAMH Oy, 94TO NPOSBASETCA B HH3KON  CKOPOCTH
*0GpasoBanns Oy (NO'CPaBHEHHIO C AHAJOTHUHBIMH CHeTe- -
. MaMH C_HeHyJeBHIMH cnHHaMH Y sifep). B, U. Bapanosckuit

,~BK.
7 UpOF
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'\\}: 12 B100. Koppeasiuys 21eKTpOHHO-KO1e6aTenbHo-Bpa~

“\ luarenbHOl CHMMeTpHM npH 0GPa30BAHMH M JAHCCOUHALHH
. onekyn, II. Cucrema Oz+Op7==04(Dan). Metropou-

y los Aristtophancs, Chiu"‘!‘i-'ﬂ?g-Nabn. Rovibro(i.
= > 2e nic symmetry correlation in molecular combination an
%sz #2847 — dissociation. 11, The 034+0;=04(D21) system. «Chem.

/Coic S o ~. Phys», 1979, 36, Ne 1, 113—125 (anra.) ' ‘

Ve - IIpoBeleHO MOCTPOEHHE 3/IEKTPOHHBIX, 3JIEKTPOHHO-KOJE-;

/L(“tcy¢/¢d _ -Gatenbublx  H ‘3:1eKTpO}mo-KoneGagcnbuo-Bpama'renft;uux"

3 © ) KOppesisi. QHArPaMM JuIst p-Uuit o6pa3oBanust KoOMflaek-:

Cé{oiﬁééé,//z‘{(:/{ ca O, cmmerplim. Dy B pasmmHBIX 3JIEKTPOHHLIX ~CO-'
cTosuusx X324~ (02) 4+ X325~ (02) == {X'A4(04), @°B3u(0y),

b544(04) }; X38¢~ (02) +a'Z4% (Og) =={g°B14(04),:

B3B3u (04) }; b'Ag(Oy) +b'Ag(02) =={A1A4(04), B'Big(O4),

C!'B3u(0y), D'A4(0,)}. BmepBrle B 37eKTpOHHBIE KOppe-

JIAll. CXEMBl TOC/JeJ0BaTeJbHO BBENEHH KoJebaTelbHO-Bpa-

wareabusie _coctosinus. - Kaaccuduxauus BpallaTe/bHBIX:

—

YN



QYHKUHIT IO HenpHBOAHMBIM NPEACTABACHHSIM  TOYCYHOI .
TPynnbl MpoBeleHA C NOMOWIBIO  peaNH3aUHH  TOYCHUHOI
TPYNIbl KaK NepecTaHoBOYHO-HHBEPCHONHOI rpymmul. - Kop-’
PEJAL. AUArpaMMbl TOCTPOGHB! AJIst BO3GYXKNCHHBIX KoJe-
GaTesbHBIX coCTOSMiT THNA Byy A0 v=3 u gns Bpalla-;
TCILHBIX COCTOAHHIT 10 j=3. OTMeYeHH OCOGEHHOCTH, BO3-
HHKAIOUIHe H3-32 HYJEBOTO SIAEPHOTO CNHHA aTOMOB KHC-'
70pOna, a TaKXKe H3-3a B3aHMOJGHCTBHS 3/JCKTPOHHOTO!
. OPGHTAJIBHOTO ABHXKCHHS H CNHHA C KoJeGamuAMH M Bpa--
. LICHHCM MOJICKYJH!. . B. U. JKumnnckuit,

e
Mero,
u O



20 628,  Heamnupnueckuit pacuer - MOJEKYJIbI 0, !
- Adamantides V, Neisius D, Verhaegen G.
DAb initio study of-the O molccule. «Chem. Phys.», 1980,

() y oy TEYY - {990

48, Ne 2, 215—220 .(anra.) ]
[TpoBeneHo HeaMmHpHYECKOe HCC/IENOBaHHE 3JCKTPOHHO-
{ TO' H rcOMCTPHY. CTPOCHHSI THONOTETHY. MoJekyant O, B
74 ~CeL X, Gasuce OCT-3T®. Kondurypauwmi ¢ 3axpbitoit 06onoukoit
paccunTansl MeroaoM PyraHna, a ¢ OTKpLITOil HeOrpai-
p‘:‘(/%g{;’ yeHHHIM MertogoM XapTpin — Qoka B Bapuanute I[lonna —
» HecGera MCTOJOM, NpCAJOXKEHHBIM - [3BHACOHOM
(«Chem. Phys. Lett.», 1973, 21, 565). PaccmoTpensl Tpi .
F'Bau-nep-naanbconmx CTPYKTYPBI C BAPbHPOBalHEM PaccTosi-
s/é/r/? . HHA MCXKAY MOoJeKyJjaMi Kucjaopoma, R, u yrma 0 mexay
R u ¢dukcuposannoii maunoit cssan O—O (r=1,22 A), !
K-pasi 61H3Ka K paBHOBecHOMY 3Hauennio B X°¥g— cocros-
HHiH MosiekyJbl Oz TayGokuit MHHIMYM HafilcH TOJMBKO
- \ A1 «NICPEKPCCTHOIl» KBA3MKBAAPATHON CTPYKTYpH (R=
=1,40 A) ¢ HecOOAbIWIHM  OTKJOHCHHEM OT INIOCKOCTH
0~20°. - Hanbueiiuniii aHaJau3 3TOil CTPYKTYpHl  TOKasal,

N

R ey B s

ALK WA



" 4TO B npouecce AHCCOUHAUHH HpilHll.\IalOT yuacTtHe, no

xpaiinelt Mepe, asa 'Ag cocrosuus. Ilepsoe 3 HuX co-
OTBETCTBYCT NpPHTSKCHHIO, H Cro TNOTEHLIiaJbHAST NOBEpX-

HOCTb OOMafacT YKa3aHHbLIM MHHHMYMOM, a BTOpoe R-0T-

TaJKHBAHHIO H MPHBOAHT K AHCCOUHALIH HA JABE MOJCKYJIH
O, c npumecolo 'Ag 1 'Zgt cocTosnnil, BO3HHKAIOUWHX M3
ocHoBHOIt KoHdurypauny O, OTMeyeHo, uTO_ B HHTCPBaJe
1,8<<R<<24 A nuccounauns- O, compoBoxaaeTcss H3Me-
fieHHeM KOHQNrypauus BAOJAb Auccounau. nytH. Ias npa-
BHJIBHOTO OMHCaHIHs fpolecca MHCCOUHALHH B COOTBETCT-
BHH C mpaBuaaMi Buriepa — YuTMcpa  npoBefeHBl pac-
yetl MeronoM KB Toabko cTpyktyp ¢ cumMmerpueit Don
npH uYeTHipeX 3HaueHHsX r H3 HWHTepasna 1,22—1,62 A

.npy 1,3<R<2,5 A. B pasnoxennn KB yurcno 33 ze-

TepMHHaHTa Ag-cummerpun ¢ M,=0, Bosuukaioume npx
pacnpefie/ieHiHH 8-MH 3JICKTPOHOB 1O 6-THBaNEHTHHIM  Op-

Guransm. CornacHo pacyeram Merogom KB Mosekyna Oy
sBasicTcss MeTacTaGHJIbHON C NMOYTH KBaJApaTHOH CTPYKTY-
poit (r=1,42 1 R=1,40 A) c BO3MOXHBHIM YIVIOBHIM HCKa-
xenneMm. Jas sueprin  aktHBaumn p-unn O4(Ag)—20,- ¢
(X33g~) uaiigeno 3HaucHHe —~15 Kkan/monb, a aas oG- |
patHoil p-uuH ~75 KKaj/MOJb. C. Honuu



g727/7tccetc G964/ /980
0 10 1123. Heamnupuueckoe muccaepopaniic Mo.'xcxy.iibx;
(/ Os. Ab initio study. of the O4 . molecule. A d amantji-"-
<es V., Neisius D, Verhaegen G. «Chem..
Phys.», 1980, 48, Ne 2, 215—220 (aur..) - ,
- Hccnenosana moTeHU. NOBepXHOCTh cicreMbl Oy ¢ Kopa- |
JeHTHOH (B OTJIHUHE OT - BaH-Aep-BaajbCOBOll)  CBS3bIO.
Pacuetsl BLINONHAMNC B MHHHM. Gasnce Tima CTO-3TQ -
meropamn CCIT n KB. Psan  pomosmuTeJbHBIX pacueros
M peimoaen B Gaziice 4—31I'P. PesyabTaThl yKasbiBaloT na "
. yllecTBOBaHHE MeTacTabHbHOit Monekyas- Oy, KoTopy:
2¢0 A 7z fMOKHO DACCMATPHBATL  KaK' pe3yJbTaT B3aHMOACHCTDHA'
apyx Mmosekya O,. PapnoBectioii reoMeTpHi coOTBeTCTBYye
CTPYKTYpa, OnH3Kas K rCOMETPHH KBajpaTra co CTOPOHOL
r(0—0)=1,4 A, npiuem B3aHMOJIEHCTBYIOUIHE MOJICKYJIHL
O, nobepuyTHl APYr OTHOCHTEJBHO JPYra BOKPYr OCH, CO-
eHHSIOLIeH HX UEHTPH TsxecTH Ha yron 0=20° Ilpn yge-
JIHYEHHH PACCTOSIHHSA MEXAY MOJIEKYJaMH NPOHCXOLHT Iie-
pectpoiika anexTpounoii koudurypauun O, Bapbep peax-,
witn O4('Ag)—20,(%Z~) cocranasier oxono 15 kkan/moan,
Gapbep o0paTHOIl peakui paBed ~75 KKal/MoJb.

L - ... . _B. U Bapanosckui
Qo 1980 ~/10

— = bE5
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93: 32095w Ab initio study of the tctraatomic oxygen

molecule. Adamantides, V.; Neisius, D.; Verhaegen, G. (Lab. :

Chim. Phys. Mol,, Univ. Libre de Bruxelles, Brussels, Bely.).

Chem. Phys. 1980, 48(2) 215-20 (Eng). The SCF-CI calens.

were done on O¢ mol. at . -ious geometries. The results point to

~ the existence of a n.. fable covalent mol. O« completaly

M. cw&,\’, different from the van der Wanls structure (Oz)z2 detected exptl, -
Al its equil. grometry, the O4 mol, is a quasi-square (r(0-0Y =

/a l 1.4 A), slightly twisted out of plune, corresponding to the
’ 7 symmetry [;rou(l D2y, 'The activation enerpy of the reaction
QA = 20:0X3%) is-= 106 keal/mol, that of the inverse

reaction, ~ 75 keal/mol,

B2 N/-6257

©
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19 B64. -PaBnHoBecHasm reomerpuueckast Kondurypauus

yacrotel KodeGauuii  mojexkyant. O;, Adamanti-
/Ees V. Equilibrium structure' and—xbrational frequencies
of the .0, molecule. «Chem. Phys.», 1980, 48, Ne 2,
221—225 (auru.)

Orpanuyernsiv MeronoMm Xaptpu—®oka B Ga3sice 4-31
T'® npoBemeH pacyeT morenunanpHoit IIB Momexkyant Oy
BOMH3H TMOJOXKeHHST paBHoBecHs., Ha ocCHOBaHMH RaHHBIX
npeAlIecTBYIONICrQ pacueTa MpPEeAnoJaraioch, . YTo paBlo-
BecHas TreoMeTpHY. KOHGHrypamus uMeeT cHMMeTpHio Dyg;
ONTHM.. PAcCTOSIHHE MeXAY MPOCKIHAMH JABYX COCCIHHX
aTOMOB Ha TJIOCKOCTb 3€PKAJbHOrO OTPaxKeHHS - HafiaeHo
paeupiM 1,505 A, a BBIXOX aTOMOB M3 3TOIl  IVIOCKOCTH
0,094 A. Bapuauuu reoMeTpHH 3aJaBaJiiCb BO BHYTPEHHHX
koopaunatax cummerpui. ITo koopaunarte Q2 (cHMM. Xo-
Je6aHHe aTOMOB BHOJML OCH Sy) mNOTeHUHAJNbHAs  -UHS
mMeeT ABa MiummMmyma ¢ Gapbepom okono 150 cm~!. Yac-
ToTa Kose6GaHHit 1o.3TOH KOOpPAHHATe HE OLCHHBAaJach,
YacToThl OCTAJbHBIX ‘KOJeOGaHHIl B TapMOHHY. NpHOMHKe-

nuy Haitzenst pasusintt 1018 (Ap), 1052 (g;), 880 (By) u’

886 (E) cm—l, . ~ H. ®. Crenanos




0 prrovectie G690 1980
y |

10 1167. Papnonecnasi CTpyKTypa M uacToTH' Kone6a-
nuit moaekyant_Q,. Equilibrium structure and vibrational *
frequencies of the O, moleculee. Adamantides V.~
)«Chem. Phys.», 1980, 48, Ne 2, 221—225 (amura.) (

Boinmonnen pacyer paBHOBECHONT CTPYKTYPHl MOJICKYJIBL Y
'\04 1 yactoT ee KoneGanuit metogoM Ileiina (Payne P. W. X
«J. Chem. Phys.», 1976, 65, 1920), ocHOBaHHMM lia KBag-
/ PaTHYHOM PA3JIOXKEHHH MOTeHI. 3HeprHi MOJEKYJH 10 KO
OpAHHATAM CMEIUEHHS OTHOCHTENbHO BHIGPAHHOH TOYKH OT

Jdin., cyeta. B KayecrBe TakHX KOOPAHHAT HCIOJb30BANHCH KO
OPANHATBE BHYTPeHHeil CHMMCTPHH MOJIEKYVIL, OTBeualollle
rpynne Dpg. Pacuetl .~ mpomsBomnsch Mertogom CCIT
JIKAO-MO st 3aMKHYTHIX 3JeKTpOHHBIX o6osoyek. Ipu-
BefleHBl 3HAUeHHS HalfleHHHX (PaBHOBCCHHX IapaMeTpoB
Monexyast R # h, a Taxxe 4aCTOT HOPMAJbHHIX KoieGauii '
©—ws. OTMeueHa BO3MOXHOCTb HCINOJb30OBAHHA JaHHOro
_Meroaa pacyertos B_Gosee CROXHHEX caydasX. A. Pamuur .

@D 1980 ~O
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v 32096x Yquilibrium structure and vibrational frequencics ‘
of tho tetrantomic oxygen molecule. Adamantides, V. (Lab.
Chim. Phys. Mol., Univ. Libre de Bruxelles, Brussels, Beli.).
Chem. Phys. 1980, 48(2), 2215 (Bng). The SCF closed shell -
culens. were performed to det. the equil. structure and vibrational
}C[ W frequencies of the 04 mol, by meany of P. W. Payne's method
' , (1976) and with the help of the mols.'s symmetry coordinates,
The equil. geometry corresponds to symmetry group Dog with R,
{QM = 1505 A aud h = 00694 A, The vibrational frequencies are |
m(13) = 885.6 ¢inl, vy(B31) = 10519 cm-t, (A1) = 10183 cml,
pa(13z) = 8808 cm-t.  Tht and vibration coordinate (A1)
carresponds 10 a_double-wi!l potential. The st vibraticinl -
Jevals were caleil by a varintiopal method. .

O
CA 19f0 T3 ~ 4
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23 51033. O BO3MOXHOM CYIWECTBOBAHHH MOJEKYJbI
O; ¢ cummerpueit Dy, Sobre la polible existencia de la
‘motecula O, con simetria Dzx. Jubert A. H.,, Varet-
ti E. L. «3 er Congr. argent. fisicoquim. 3 ra Reun.
argent. fisicoquim. org., La Plata, 19—23 scpt., 1983».
La Plata, 1983, 194 (ucn.) B : :

OGcy/aeHa BO3MOXKHOCTb CYWICCTBOBaHA MOJKyJabl Oy
(1). Cornacno npaBuaaM Youaua ans cHcteM ¢ 24 BajeH-
HuIMH 3/ekTpoHaMH | po/kna mMeTb TPEyrosibiylo CTPyK-

%&Wm’ 1ypy (cummerpus Dan) . M NpPH HOPMAJbHBIX YCJIOBUAX

JOJKHA pacnafaTtbCsd Ha O030H H aToOM KHCJ/I0pOoaa. Has

77 , MOATBEPKACHHS MPEACKA3aHHIl BLIMOJNHEHH HEIMMHDHY. H
W noaysmnuphy. pacuetsl MetonoM MO JIKAO CCIT moue-
kyao L Hoxaa&oi}%lc_r%:g,Qzﬂ HMeeT TeHAeHLHIO K
yaaunennio no.1,20—1, j-MoJcKy1a_XapaKTepH3yeTcs

TorJyioue

X-198Y, /19,v%3

285 nm. . ... . _A. E. Cmoasp
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[74 3 J1102. HesmnupuuecKuit pacuer rei3eH6eproBCcKoro .
| o6Mmennoro B3anmoneficTais Mexny Mmojaekyaamu Q. Ab '
initio calculation of the Heisenberg exchange interaction
"between O, molecules. van Hemert M. C, Wor-
mer P. E. S, -vander Avoird A. «Phys. Rev. Lett.»,

1983, 51, Ne 13, 1167—1170 (aura.) ‘ ) :
_ O6menHoe B3aHMOZNEINICTBHE MEMXIY ABYMS MOJEKYJaMH .
0:(°Z-) npH GoJBIIHX MEXbSAECPHBIX PaCCTOSHHAX pac-
CYHTaHO C momoublo GopMaTH3Ma TEOPHH BO3MYIIEHHH C
/HCIOJIb30BAHHEM XapTPH-QOKOBCKHX BOJH. ¢-unit Oy, mo-
s JyieHHBIX B rayccoBoM  Gasnce thna (11s6p2d/6s3p2d).
)[L%”/}? « PaceMorpennt cuurietHoe, TPHIJICTHOC 31 KBHHTETHOE coOC-
TOAHHA Aumepa. IIpn Bcex reometpHy. xonourypauusx O,
o0MeHHAst 3Heprusi B3aHMOAEHCTBHS XOPOWIO AaNMpPOKCHMH-
pyercst pamuabToHHaHOM [eiisenGepra, H =‘T§2']ij{SJ
t<J

OGHapyKeHO, YTO NOCTOSIHHAST OOGMEHHOro B3aHMOZENCT-
Bt J MeusieT 3HaK IPH BapHAIHH B3aHMHOH OPHEHTAUHH

ch./98Y, /18, N3




mosiekys1 Oz, 4TO CKa3blBaeTCs Ha MarH. CBOMCTBax JHMe-
pa. Ilna GonblwuucTBa Kokdopmaumit aumep O, antudep-,
‘pomarnuten, Tlonyuyéiilbie pe3yAbTaTH HCNOAB3UBANb AJIS
OGCYXKACHHS MarH. XapaKTCPHCTHK H CTPYKTYPHl MOJICKY-
_JIADHBIX - KPHCTA/UIOB KHCAopoma. . ATV JIeMeHTHES
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/ %/@5 W.X., Movaro 0.

| et alb.

1Lowtemp, Chem. /D/Lya"- Jett.
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101: 177868u Multibody analysis of potential energy surfaces

for first- and wecond-row tetramers. II. The canes of oxygen

(0¢) and sulfur (Si). Feng, W. 1.; Novaro, O. (Inst. Fis,, Univ.

Nac. Auton. Mexico, Mexico City, Mex, 01000). Int. J. Quantum

Chem. 1984, 26(4), 521-33 (Eng). Calens. on different geometries

of Ox, Sy, O, and Se clusters showed that (O and S) present quite

different behavior as concerns cluster formation, 3 has a Cq

symmetry; Si is equilateral Du.  Oq cannot form a structure with

near-cqual bond lengths; S¢ can form several such structures, of

3 R which the ring structures are more stable than the chain or branched
JWWQ ) structures. A mutlibody anal. of the cluster energies gave a cogent
// rationale of these differences, showing that large 3-body nonadditive

Mmg repulsions make Q4 unstable; ;l_—lmdy. (~_f[(.cl:q are l_‘!'l:nct_ivc P

WA M. |
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(% Gool Heink.
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/£ 103: 183919u Calculation of the molecular structure of oxygen
(Os) by the MINDO/3 method. Gloriozov, I. P;; Khadzhi-Q ly, M.
R.; Yagodovkkaya, T. V.; Nekrasov, L. I. (Khlin. Fak., Muaﬁ. Gus.
Univ.,, Moscow, USSR)., Zh. Fiz. Khim, 1085, 69(9), 2338-6)
(Russ). ~ A calen, was made of the Oy mol. structure using the

. MINDO/3 method with completely optimum bond lengths ang
angles. A cis configuration is more energetically favored by 5.1
: kcal/mol over the trans configuration.

o 4./985, 103, w s @
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3 B51013. Pacuer onTHMaJbHOIl CTPYKTYPH MOJEKYJb!
O; meronem MINDO/3. Tnopunosos W. Il, Nagxu-
am M. P, SIronosckasa T. B, Hekpacos JI.U.
<K, ¢us. xumun», 1985, 59, Ne 9, 2358—2360
ITposenen pacuer Mmogaexyast Oy metogom MUIIAI/3 ¢
NOJNIHON ONMTHMH3alHell BCeX MJHH CBs3eil, BajJEGHTHHIX i
ABYrpaHHBIX yraop. B pesyabraTe pacuera noJy4eHO, UTO
ONTHMAJbHBLIMH SIBJSIIOTCA IUIOCKHE WHC- H 'TPaHC-KOHQHUry-
paunn MoJekyanl O, npuueM  LHC-KOHOMrypauus Ha
A’Q/ %5”1 5,1 KKaJ/MOJb- 3HEpreTHUYeCKH BLIFOAHEE, YeM TPaHC-KOH-
/ — urypanusi, Pe3siome

A7 7 A
LIyt
X‘ /_95 é/ L:.q / NV 3
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1 J176. Pacuer onTHMaJbHOil CTPYKTYPH MoJjekyabl Oy
merogom MINDO/3. T™Topmo30B M. II, Xa K-
Oraum M, P, Ironosckxasa T. B, Hexpacos JI. K.
K. du3. xumuu», 1985, 59, Ne 9, 2358—2360
Iposenen pacuer monekyast O, meromom MUIIAI/3 ¢
NOJIHOIl ONTHMH3aIHel BCEX AJMHH CBA3eil, BAJCHTHBHIX H
JABYrpaHHLIX YIJoB, B pesyabTaTte paciera noJyueHo, urto
W /Z (é ONTHMAJNBLHBIMH SIBJASIOTCS IJIOCKHE IHC- H TPAHCKOHQHry-
) pauuu MoJgekyant Oy npHYUEM pHckondurypamns  Ha
5,1 KkaJj/Moap 3HEPreTHYECKH BLIFOAHCE, HEM TpaHcKoubi-

(?M/z,g//m%[( ) Typauus. . Pesiome
ﬂo 2

cp. [98€, 18, N/
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106: 108266n On the possible cxistence of the oXygzers,
molecule with Day symmetry. Jubert, A. H.; Varetti, E. [ ;.
Cienc. Exactas, Univ. Nac. La Plata, 1900 La Plata, Arsenyy 4,

Quim., Ser. A 1986, 82(2), 227-30 (Eng). For the Oy mol. x
symmetry, the bond length (d = 1.21-1.22 A), total energy (-
at. units), bond order (1.83), bond energy (Eb ~ G0 keal/m
/ MO energy levels were obtained in ab-initio calens. with ag §

basis set. By extrapolation of the existing cxptl. for the r;

E ZWM BO43-, COs2-, and NOs- that are isoelectronic with Qy, the
)

formation (55 kcal/mol) for Os was obtained, as well as ¢ e

values that are close to the caled. values. Unknown exptl, vit; .

[Z/ (:/Lé‘ﬁ\o /@M bands, reported in literature for O-rich systems at low lcmp:; -_-_;;

be attributable to Ou.

on @ b (4H
A 198, 106, WY sl
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/105 82078j Infrared absorption spectra of:the.condensea
phase of products from a glow-discharge ﬁlumn In oxygoen.
Yagodovskayn, "', V,; Khadzhi-Ogly, M. R, “Nekruasov, L, I (Mosk,
Gos. Univ., Moscow, USSR). Zh, Fiz, ‘Khim, 1988, 60(4), 922-6
(Russ). IR spectra of liq. Oa films obtained at -196° as condensed
deposits of 02 glow-discharge plasma confirmed the possibility of the
formation of Os mols. which are unstable at higher temps. The
. bands at T30=7560, 800-900, 1200-1300, and .1720~1750 cm-! were
ascribed to Os mols,  The O¢ structure was caled, quantum-mech. by
) é’ ) "t”ﬁ . using the MINDO/3 method and tho results were used for the calen.
. % /" of the frequencies and bandshapes of the O¢ normal vibrations.
Virtually all caled, fundamental vibrations wera identified in exptl,
spectra. : ’ — . i

¢. 41986, 165, WY
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107: 245307m The diatomic oxygen-diatomic oxygen dimer:
magnetic coupling and spectrum. Van der Avoird, A.; Brocks, G.
(Inst. Theor. Chem., Univ. Nijmegen, 6525 ED Nijmegen, Neth.).. J.
Chem. Phys. 1987, 87(9), 534660 - (Eng).. A thcor. anal. was made
of the van der Waals vibration-rotation-electron spin states of the
0202 dimer -in its 3X,~3Z,- electronic ground state.. This anal. is
based on a Hamiltonian that' includes. a-spin-dependent 0z-0,
interaction potential and it involves the permutation-inversion
symmotry of the systom, Some hindered Internal rotor models wero
constructed for the vibrational states of the 0z+02 dimer which
correspond - with ‘different equil. geometrics, and for each of these
models the spin—rotation fine structure were numerleally caled. This
fine structure apparently detd, by the Heisenberg oxchange Interaction
between the Oz monomer triplet states and by intramol. spin-orbit
and spin-spin coupling and, to a smaller extent, by the intermol.
sgin-spin (magnetic dipole) interaction and by the Coriolis terms in
the kinetic energy. The resulting fine-structure spectrum is complex,
and sensitive to the geometry of the 02-O2 dimer, to the nature of its
internal motions, and to the various magnetic couplings. This
implies that detailed measurements of this spectrum, which can be
interpreted with the help of the theory, will yield interesting
information on the properties of the 02-0; dimer and, at the same
time, verify assumptions on the magnetic interactions between O,
which have important consequences for the properties of solid 0Oz .

N2




Y , :
J on 29943 /948
4 109: 7¢915¢ Theorctical studics of OXygen rings: c_\'cio:c‘t'rcoxy!fcn,
O Seid!, Fdward T.; Schaefer, Henry F,, III' (Dep. Chem., Univ.
California, Berkeley, CA 94720 USA). J. Crem. Phys. 19088, 88(11),
7043-8 (Iing). An analogy is constructed between the known compn.
of ciemental S (principally S; rings) and the unknown O rings. Due -
to the wiakress of 0-O single bonds, as in H:0: it is hypothesized
that O rings ::r¢ potential high cnerzy d. materials, A particularly
attractive candidate i5 the O mol,, for which ring strain is expected
to provide further destabilization re'ative to two sepd. Oz mols. To
pursue these gual. suggestions, ab initio mol, quantum mechanics has
bren employed. Both SCF (SCF) «nd CI including single and doubla
excitations (CISD) methods have been employed in conjunction with

m[) 4] P double ‘zeta plus polarization Dbasis sets.: At the highest level of
7 theory the nonplanar (D¢ pomnt group, 0-0-0-0 torsional ancle

25°) equil. structure is predicted to lie 2.9 keal below the planar D,
Aﬂm} structure, +hich i a transition state. The IR gpectrum is predictei
-‘7/ at the DZ - P CISD level, ar well an lower levels of theory. The O

min. i3 predicted to lic ~10) xcal/mol above the asymptotic limit of
two Oz mols. : :

it
CA.1988, 109 N 10
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% 1B1044. TeopeTnueckoe HCCAENOBAHHE KHCJOPOAHBIX
KoJew: uukaorerpaokcured, Oy Theoretical studies of oxy-
gen rings: Cyclotetraoxygen, O4. Seidl E. T., Schae-
ter H. k. III // J. Chem. Phys.— 1988.— 88, No I1.—
C.— 7043—7049.— Anra.

B MuuuM. -6asuce c IOJHOII ONTHMH3aUMell reOMETPHH
NPOBEAEH HEIMMHPHY. PACYET' DPaBHOBECHON TEOMETPHH M
K0Je0aT. YacTOT UHKJHY. KHCJIOPOAHHX MOJIEKYJ cOCTaBa
On (n=4, 6—8). [laa yeTnpexunennoro umukjia_ O, mpo-
BOJHJIACh TaKXKe CEPHS PAcueToB B PacCLIHMPEHHOM 0OasHCe—
ABYXSKCIOHCHTHOM H ABYXIKCHIOHEHTHOM C yYeTOM MOJs-
pH3auuu, a Takxe ¢ yyerom KB, oxBaTHBawomuMm noutu
BCE OJHO- H ABYKPAaTHO BO30YXJACHHBIE cOCTOAHHS. ONTH-
MH3aUHsl TEOMETPHH NPOBOAHJACh B JABYX BapHaHTaxX —
¢ coxpaHeHHeM CHMMETPHH Don nam D,. B nepsom cayuae
MHHHMYM SHEPIHH COOTBETCTBOBAJ KOHGHI'YPALUMWH C CHM-
meTpHeit Dyn, BO BTOpOM — D2g. AHanH3 4acTOT NOKa3hl-



BaeT, uTO mnepBas KOH(Hrypauus npeicTaBaser coGoii
TNEPEeXOfHOe COCTOSHHE, @ BTOPAs — HCTHHHEI MHHHMYM;'
COOTB. Pa3HOCTb 3JHEPrHil cocraBiaser 2,88 kkaa/Moib (B
Jyduiem Gasuce .c yuerom KB). Bruncieniinle 3HaueHHS
TFEOMETPHY. NapaMeTPOB MOJIGKYJH CYUICCTBEHHO 3aBHCAT
OT BHOOpa OGasnca. Haiigeno, uto cBass O—QO B Oy no
CBOHM X-KaM mnpuOauxaercs K cBisn O—O B Hy0,.

. . g _H. H. BaiiuGepr
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4 I12 J1138.  TeoperHueckHe HCCNENOBAHHS KHCJAOPOAHBIX
uHkaoB. Llukaorerpakucaopon, O, Theoretical studies of
oxygen rings. Cyclotetraoxygen, O4. Seidl Ed-
ward T, Schaefer Henry F., IIIl. «J. Chem. Phys.»,
1988, 88, Ne 11, 7043—7049 (anra.) .

‘Heammupuuecknm Metogom CCII MO JIKAO B MuHH-
MaJIbHOM, JABYXSKCNOHEHTHOM H C BKJIOYGHHEM MOJsipH3a-
LHOHHBIX ¢-IHil. 6a3ncax . rayccoBHX ¢-Uuii ¢ yuerom
B3aHMOJCHCTBHA OAHO- H JBYKPATHOBO3GYXKIEHHHIX KOH=
¢urypauuit HCCAEIOBAHO 3JEKTPOHHOE CTPOEHHE IIHKJIHY,
Oy cuwmerpuu Din 1 Dag. OGHapyxeHo, uTo MHHHMyMY

Ué{ /) OTBeyaeT Hemyockas CTPyKTypa Dis ¢ aauHaMH cBsideit
1,433 A, yrnamn O=0=0 87,2° H TOpCHOHHHIM yrjoM
24,8°, a maockas cTpyKTypa Dsn OTBeyaer mepexopHoMmy:
COCTOSIHHIO H pacnosiokena sa- 2,9 Kxaj/Monp Bume, Mo-
aekyna O; no suepruu mpuMepho Ha '100 KKaJj/MOAb BBI-
e, yeM 2 O,. TakiKe npHBeJAeHB KoJeGaTeJbHbBle YaCTOTH
H TIPOBEACHO CONIOCTABJEHHE C LHKJIHY., COEAHHECHHSMH CepHI.

¢l /ﬁg/ 8// N //Z/ B. JI. JleGenes:
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114: 21!6481) Theorctical study of a hypothetica) mcleeunle of
tetraatomic oxygen. Ortigoso, J.; Botelle, V. menuc7, M.
(list. Estruct. Mater. Cons. Super. Invest. (,lent Madrid, Spain’
928006). Rcv. R. Acad. Cienc. Exectas, Fis. Nat. Madrid 19§ 9, 85(2),.
179-86  (Spen). By means of ab-initio and repa.mnct.xzed:
Lmlcm'mxcal methods, a theor. sludy was done of the Oy mol. The.
rssults of the several culcns are in good agreement and confinm the:
Dan structure of the ground clectronic state propo ed by Jubert and-
Varetti, (1966). o ) e

e.A 1991 1Y, v A2 .
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7“8 I1155. TeopeTHueckoe HCCJAEL0BAHHE THNOTETHYECKOI
‘Moaexyan O,. Estudio teérico de una hipotética molécula
de O, / Ortigoso J.,, Botella V., Fernandez M. // Rev.'
Real acad. cienc. exact.,, fis. y natur. Madrid.— 1989.—
83, Ne 2.— C. 179—186.— Hecn.; pes. aura.

[TpoBeneno TeoperTHy. HCCNENOBaHHE THIOTETHY. MOJEKY-
aut Oy ‘¢ noMombio 3aHOBO NapaMeTPH30BAHHOrO MOJY3M-
mipny:—Mérona UIIIIL -HcenoabsoBan Takxke Heammuphu!
meton Xaptpu — Poka ¢ pasnnHuHbIMH Gasucamu (OAHO- i
JBYX3KCMOHEHTHBIIl, @ TaKKe ABYX3KCMOHEHTHHIl C A0MOJ-
HHTeNbHBIMH  MOJPH3AUMOHHBIMH  ¢-HsAMH).  [loayueHn
KpHBble noteHu. sHepruin. Halineno, uro ocHoBHOe cocTosi-
Hue Mosekyasl O, nmeer cummerpuio Djn. MexbsgepHoe
paccrosiHne HaiigeHo pasHeiM  1,33%0,01 A. [Ilosnyueno
corJacie pe3yJbTaToB HE3IMIHPHY., H TNOJYIMIOHDHY, pac-:
weroB. L - T. O



/989

y 12 163,  TNpeackasanne meTacTaGuiIbHOCTH TeTpamepa
KHCAopoAa B KOHGurypaunwu c cummerpueit Dzn. Predicti-
on of a metastable Dsx form of tetra oxygen / Roeg-
gen I., Wisloff Nilssen E. // Chem. Phys. Lett.— 1989.—
157, Ne 5.— C. 409—414.— Anura.

B paMmkax pacClIHpeHHOiT TeMmuua’dbhoii momean (PI'M),
ommcannoit B pa6ore (// J. Chem. Phys.— 1989.— 89,—
C. 441) u peami3oBanHOil Ha OCHOBG BOJH. (-UHH Orpa-
HiueHHOro Merofa XaprTpH—®oka, YCTaHOBJICHO CYIIECT-:
BOBaHHe MeTacTalHJIbHON NIpaMHAAJbHON KoHbHTypauuH
monexynn Oy, HMmetowelt cuMMmerpuio Dsn. Hcnosb3oBan
6asuc AO rayccosa Tnna (9sSpld)/[6s4pld]. Pasnosec-

l/ll ﬁ z neie paccrosanua O—O (pe6pa nNHpPaMHAB) COCTaBJSIOT
1,33 A. Dueprust mosekyas na 9,81 kIlxk/Monb BhILIEC, yem
CHCTeMB! H30JHpPOBaHHHX 030Ha H atoMa -O. AKTHBaUHOH-
HHiT Gapbep peakunH Auccounaunn monexynm Oy cocras-
aser 127,28 kIx/monb, IlpHBeleHB reoMeTpHY. mapaMer-
pLol H CBOIICTBa @exonﬂoro cocrosauns. A. IO. Eomunor

cb /989, ¥ 1%
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7 21B51032. MpencKasanne cywecTBOBaHHST MeTacTaGHb-
Holt (opMbl TeTpakucsopoaa ¢ cummerpueit Dan. Predicti-
on of a metasable Dj, form of tetra oxygen / Roeg-
gen I, Wisloff Nilssen E. // Chem. Phys. Lett.— 1989.—
157, Ne 5.— C. 409—414.— Anra. : ,

B paMKax ynpomleHHOro BapHaHTa pa3paloTaHHONl aB-
TOpoM pacuwipenHoii cxembl MeTona OX®, rpe BMmecTo aH-
THCHMMETPH30BAHHOIO NPOH3BEACHHA  CHJBHO OPTOrOHaJb-
HHIX remiHaicli (H3-3a2 COXpaHeHHS! 3JIEKTPOHHHX Nap NpH
0,~0;+0('D)) ucrnosb3oBana BoJHOBasi ¢-uuss OXd ¢
afQHTHBHBIM Y4eTOM KOppeJsill. ABHXKEHHil' KONl H ABYX
nap, H3y4yeHa AHCCOL. YCTONYHBOCTb MoJieKyJan Oy Dsp).
OcranbHasi MeTOAMKa, BKJIOYas BHGOP reMHHanbH. 3aps-
JOBLIX 3JUIHICOB, cOXpaHeHa 6e3 HameHeuuii. Mcnosab3oBan'

'

‘6asnc  [9s5pld]—-[6s4pld]. ITonyueno paBuoBecnoe pac-

crosuie R(0—O0)=1,33 A. dueprusa O, na 9,8 xJ:x/Moab
BBILIE SHEprHi H30JHPOBaHHHWX O3+ O ('D). AxkTuBal. Gapb-,
ep pacmaga O 127,3 kK[Ix/MOnb yKa3HBaeT Ha OTHOCH-
TeJbHO HH3KYIO BEPOATHOCTb 00pa3oBaHHsi MoJieKyan O, H
Ha 3aMeTHyI0 KHHETHY. CTaGHJIBHOCTb B Cayyae ee o6pa-
30BaHHs, C. .Honuu
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/7 111: 121243a Prediction of a metastable Dsn form of tetraatomic

oxygen. Roeggen, Ly Nilssen, E. Wisloeff (Inst. Math, Phys. Sei.,’

Univ. Tromso, N-9001 Tromso, Norway). Chem. Phys. Lett. ;

157(5), 409-14 (Eng). Ab initio calens. based on an extended

geminal model have shown that a branched form of Ou, i.e. QO3

Q % characterized by a central atom and three cquiv. ligand atoms, can’
£

is 1.330 A. The energy of O«(Dan) is 9.

—

i proc ,

axygen from ozone and oxygen (1D).

e.f 1989, 10, w1

mol higher than the

’%&cxist in a metastable Da form. The equil. bond length of this form

energy of 1solated ozone and oxygen in the !
o/ encrgy barrier (measured from 04(Dan)) of 127.28 kJ/mol sepg. tetra
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{ 112: 87610b New cmission spectra from oxygen. Yoshida, S|
Tokuda, T.; Shimizu, K. (Laser Lab., Inst. Res. Innovation, Chiba,!
capan 277). Appl. Phys. Lett. 1889, 55(20), 2707-8 -(Fng).
New emission spectra were obsd. from chem. produced - excited |
oxygen. Kvidence that the obad. visible emission is due to oxygeiil
dimer (ransitions is presented.  Exptl. results suggest that the obsd.
oxygen dimer is stable Og mol. rather than the usually obsd. Van der! -
Waals-type dimol. complex. The present system is discussed frem!

%Z/ the viewpeint of a new laser operating in the visible. The possibility
W of a similar oxygen-dinicr iaser operating in the near II% is ais0’
discussed. N ‘ ' . o

¢.A.1990 [, Ni0 ¢
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"3 J166. Hudpakpacubiit cnekTp UHMKJIOTETPaKHCAOpOAA
Oy. TeopeTHuecKoe H3yueHHE METOAOM OJHO- M JBAMKJbI-
Bo36yXleHHbIX cBA3aHHBIX Kaactepos. The infrared spect-
rum of cyclotetraxygen, O,: a theoretical investigation
employing the single and double excitation coupled clus-
ter method / Dunn Kevin M., Scuseria Gustavo E., Schae-
fer Henry, F., (III) //J. Chem. Phys.— 1990.— 92,
Ne 10— C. 6077—6083.— Amur.. J

IpoBeaen pacueT CTPYKTYPHBIX NapamerpoB H KoJseGa-
TeabHBIX uacToT MoJaekyas Os Hcnosbsosascs wmeron
OJ\HO- M [BaKAHBO3GYKIEHHBIX CBA3AHHLIX KJACTEPOB, a
takxe Mmeron CCIT u Meroa KoHdurypau. B3anmojeiict-
BHSI C OJHOKPAaTHHIM H JABOMHBIM BO3Gyzxaenuem. Otwmeua-
ercs, YTO MNepBLiii M3 YNOMAHYTHX METOJOB HMeer Ipe-
HMYIIECTBA II0 CPaBHEHHIO C APYTHMH TPH  BBIMHCJACHHH
TeIJIOTHI oGp‘mm mosiekyanl Oy Tlonyuennoe mnpu



STOM 3HaueHHe  Tem1oTbl 00pa3oBantisi — 83 KKaJ/MOJb.
Paccunrannl amuunsl cBsiseii O—O u yroa CKPyuHBaHHS|
O0—0—O0—O0. IIpu HCnO.L30BaHHH, HAMp., NEpPBOro MeTO-
Ja pacuera, AJs 3THX BeJHYHH MoJyuyeHb 3Hauvenus 1,473 A
H 27°. OnpejesicHo moJHoe KBapThuHoe chiaosoe mose Oy,
IlpuBesensl 3HaueHHsi YacTOT HEKOTOPLIX JIMHHI ee CIeKT-
pa HK-morjoumeHns, OTHOCSUHXCA K OCHOBHBIM Bal. H
Aed. Kosi., a TakKe K HX 0GepTOHaM H COCTABHHIM TOHaM
(Bcero 19 3Hauenmii). . B. A. Mopo3sos
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113: 67547d The infrazed spectrum of cyclatetvaoxygon, O¢ a
theoretical investigation emploving the single and double
excitation coupled cluster method. Durn, Kevin M.; Scuseria,
Gustavo £.; Schacter, Henry I, III (Dep. Chem., Hawpden-Sydney
Coll,, Hampden-Svdney, VA 23943 USA). J. Chem. Phys. 1999,
92(10), 6077-80 (Eng). Cyclotetraoxygen is hypothiesized to be a
substance of high energy d.” In order to »id in the identification of
this mol,, its structure and IR spectrum were predicted using the
coupled cluster single and double excitation (CCSD) method. At this
lavel of theory, the bond length is predicted to be 1.473 A and the
torsional angle is 27°. ‘The heat of formation is estd. to be 83

* kcal/mol; thus Oy is predicted on a per atom basis to lie 21 kcal/mol

above 2 sepd. Oz2 mels. The full quartic force fisld was detd. from,
theory and an anhermonic prediction of the IR-active fundamentals.
places them close to 815 and 724 cm-1.
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S 23700211 Photoclnzron spectroscopy of the oxygen dimer!
aud clusters. Carnovale, Frank; Peel, J.-Barrie; Rethwell, Richard'
G. (Res. Cent. Elcctres: Spocl'oqc. Surf. Sci., La Trobe Univ.,}
Burdoora, 3083 Austreliz). f)rg Mass Spectrom. 1991 26(4), 201-7‘
(Eng). The He 1 UP.; »i ges-phase (02)2 and Oy clus‘,crq were
reasured in a pulsed bam.:. The spectrum of (02)2 is characterized
by broad bends which siow i1 correspondence with those of the
maaomer Oz The vestic:” ionization energies are 0.2 £ 0.1 eV lower:
than those of the racnor»:. The photoelectron bands obsd. for!
mists. of small clusters o identical to the dimer bands except for)
7 ” further shifts of 0.3 oV 4, lower ionization energies. The clusters’
¢ L s }/ spectra show beadwidths . nrl bandshapes which are effectively the'
/) / “ wame as those measured for thin. films of condensed 02, indicating
tiat (02)2 is the ionizatic:y chromophore in each case. . This supports

Wﬂb - the dimer-ion hypothes: proposed for the lomzaho'x of van der

Weals clusters of closed-thell mols. Ab initio calens. on (O2)2+ show
sgreement with the e:4i. data, and suggest that the ground’
dimer-ion electronic sto-s is of rectangulur rather tlmn tmns plz\nnr
feometry. it K 5 S e SHgre

A 199 1Y vaY o
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116: 11391t Double many-body expansion potential energy
surface for 043A), dynamics of the O(P) + 0:('A¢) reaction,
and second virial coefficients of molecular oxygen. Varandas,
A. J. C; Pais, A. A. C. C. (Dep. Quim., Univ. Coimbra, Coimbra,
Port. 3049). NATO ASI Ser., Ser. ¢ 1991, 339(Theor. Comput,
Models Org. Chem.), 65-78 (Eng). A six-dimensional potential
energy surface in given for the O4(PA) system using the double
many -body expansion (DMBE) methad.  The four hady energy
terms of lf‘;’iu surface have been ealibented from available diapersion
coefls. for the Oz(.ﬁ'-‘X,')"O:(,\'“S() internction, second virial coeffs,
of mol. oxygen and exptl. activation energy data for the Q(P) +
0a00A)) == 202(X32s) reaction. A dynamics study of the title
reaction has been also carried out, yielding results for the corresponding
thermal rate coeffs. as a function of temp. in good agreement with
expt. The main features of the relevant triplet-state O4 surface are
alzo analyzed. = 3 .



} 11 175. EcThb JM nepexoaHoe COCTOSIHHE TNPH MOHO-
MOJIEKYISIPHOI  AMCCOUMaLMK ' HUKA0TeTpakucaopona (0;)?,
Is there a transition state for the unimolecular dissocia-'
ton of cyclotetraoxygen (O4)? / Seidl E. T., Schaefer
(III) H. F. // J. Chem. Phys.— 1992.— 96, Ne.2.— C.
1176—1182:— Amura. i
[eoMeTpHs1 nepexonHOro COCTOSIHHSI NpPH JIHCCOLHALHH
MoJieky bl 1HKA0-Oy Ha ABe Mosekyant O OnTHMH3HPOBa-
Ha C HCNOJb30BAaHHEM METOAOB ABYXKoHdurypam. CCII,.
KoHOHTypall. B3aHMOJEIiCTBHS, BKJIOYAIOLIETO BCE OHO-
H JABYKPaTHble BO30YK/ACHHS, CBA3AHHLIX KJIaCTepPOB, BKJIO-
uaiouiero Bce OAHO- M ABYKpaThbie Bo3Gy:xaenust (CKOJI),
[Z ﬂ B u CKOJXl ¢ nompaskamu Ha Tpoiinbie BO3Gyxenus, CKOJL
v (T). Pacuersl npoBeieHHl B IBYX3KCMOHEHTHOM G6a3H-
ce C JOMOJHHTEJIbHBLIMH  MOJSPH3AUHOHHBIMH  (-IHSIMH,
Pasnosecnas reomerpust Oy nmeer cummerpuio Dag, a ne-
pexojHoe COCTOsIHHe HMeeT cHMMeTpuio Ca M KJaccHuy.
Gapvep 7,9 xkkaa/moab (merox. CKOJ, (T)). ueprust ax-
L THBAILHH JHCCOUHALHK cocTaBaseT 6,2 Kkan/Moab, npuuem
3TOT Gaphbep MOXKET MOMHOCTbIO HCUE3HYTb IpPH pacueTax

: Hg_ GoJsiee BBICOKHX YPOBHSIX TEOPHH.
& /992 5 11-[2

@/ 1993
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117: 258646 Analvtical potential cnergy function for ground-='
state oxygen (Od. Yu, Huagen: Zhu, Zhenghe; Fu, Yibei (Inst.
Appl. At. Mol. Phys., Chengdu Univ. Sci. Technol., Chengdu, Peop.
Rep. China 610063},  Yuanzi Yu Fenzi Wuli Nuebao 1992, (),
2252-7 (Ch). An ansl. potential energy function for the ground state
X!A of O« has been derived, which reproduces the most recently
theor. calens. . From the potential surface, the actival energy is
rrcdictcd as 16.2 kecal/mol for the dissoen. of O¢ (D) to the two 0:
imit. R S . :

Q)
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120: 156416k Computational studios of atmospheric chemistry

{species. Part XIII. An ab initio correlated study of structure,

onergetics and vibrations of (O:):. Uhlik, Fﬂl?); Slanina, Zdenek;
Hinchliffe, Alan (Faculty of Science, Charles University, 2 Pragus,
Czech.). THEOCHEM 1993, 104(3), 273-6 (Eng). The structure,
energetics and harmonic vibrations of (O2)2 have been computed at 5
correlated ab initio level. The lowest potential energy structurs
found exhibits a linear form; the other two local energy min. belon;
to C 2v (T-shaped) and C2 (thomboid) symmetries. The stabilization
energy for the linear form (4.8kJmol-1) is reduced by an est. of the.
basis set superposition error of 0.6kJmol-l. The study supplies a
consistent set of information for dimer stability evaluations.
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* 121: 66082b An intermolecular potential for (O:)z involving
02(!'A¢). Bussery, B. (Laboratoire de Spectrometrie Ionique €
Moleculaire, CNRS et Universite Lyon I, 43, bvd du 11 Novembre
1918, 69622 Villeurbanne, Fr.). Chem. Phys. 1994, 184(1-3), 29-38
(Eng). A theor. interaction potential for the (O2)2 dimer invol
02(1A¢) has been constructed following the methodol. previously
to characterize the [02(3Z-)]z dimer [J. Chem. Phys. 99 (1993) 1230)-
Potential ener%y curves are presented for the dimer states d “
into 02(3Z-)+02(14g) and 02(1A;)+02(1A¢). Binding energies an
splittings have been evaluated for the neutral states of the dimer 18-
various geometries. Present results are discussed relative to the
4 state monomer interactions. Angular distributions and
for the states dissocg. into [02(1Ag)]2 or O2(3Z-
ve been found sim. to those of the states dissocg. into
1A,) ha found similar to th f th di i
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/[ 3 b1026. Pacyer ocHoBHoro M BoO36ymaeHHOro cocros-,
§ ,Z 56 niit gumepa (0:): METOROM KOH(HIYPAUMOHHOTO B3aHMO-|
[ - Redicteua /Munaes b. ®. //¥. dwus. xumun .—1994 .—68!
Ne 8 .—C. 1432—1437 .—Pyc. 4

Ha ocHose orpaHuueHHoro metopa X® pans oTkpbiThix 06o-

noyek B . nNpubnuxenun PytaHa pans KBUHTETHOW KOMdMrypa-

uuM nposeaeH pacyeT cuHrnetHoix (S), Tpunnethbix (T)

keunTeTHbIx (Q) cocTosHuMi . pumMepa Kucnopoaa no meropy.

KoHdurypay,. B3-sus (KB) 8 6asuce 6-311 T®** ¢ srnoue-

. HMeM nonspusau. d-uuid. PaccMoTpeHbl CTPYKTypbl cummer-

pum Dy u Ch npu u3meHeHun mexmoneKk. paccrosHuii (R)

or 5 go 2,5 A. [lns OCHOBHbIX Tepmos 'Ag, Bi, u As u

pPsAa BO36YXAEHHLIX COCTOSHWI TOH KE€ CUMMMETPMM pacuer.

KB nposepeH B NONHOM aKTMBHOM npocTpaHcTee op6ura-

‘j{./} ” nei 30, T, Tg # 30, ABYXx monekyn kucnopopa. Pacyér
BubpOHHLIX nepexopos 8 cummeTpun Ci, nposeaeH B MeHb-

wem 6asuce KB c skniouenuem He Gonee, yem uetbipexkpar-

oms LBt i
— Jeg T DI lerlq
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‘aHanu3a 3aceneHHocTeli HaTypanbHbix MO cpenaH BbiBORA,
uto opbutanbHble BonHosbie -uuu S-, T- u Q-cocTosHMA
3ameTHo otnuualotrcs  npu  manbix R, poaHanusuposaH
cnexTp Aumepa. i ;
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121: 238648j Calculation of ground and excited states of the
dimer (O3)2 by a method of configuration interaction. Minaev,

- B. F. (Cherkass. Iuh.-Tekhnol. Inst., Cherkassy, Ukraine). Zh. Fiz.

17Ul fien -
Aleewen
Ot @

é’z%/y/:z/- o0 -

Khim. 1994, 68(8), 1432-7 (Russ). The singlet, triplet and quintet
states of oxygen mol. dimer were caled. by a method of CI on the
basis of Roo! approxn. of Hartree-Fock method. The symme
structures Dan and Ca were studied in the range of intermol.
distances (R) 5-2.56 A. The potential energies of the singlet, trig‘l:t
and quintet states of the dimer were calcd as functions of R. e
transition energies for the low-lying excited states, spin d. on the
nuclei and the electron d. of =g orbitales in S- and T-states were
caled. The electronic spectra of the dimer was analyzed.

6. A 199Y, (3, ¥ 30
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4 © 123: 66155u Ab initio MP2, MCSCF and MR-SDCI study on
: the structure of O and comparison with the hypervalent CO,
and SO; species. Ferreira, Enrique; Gardiol, Patricia; Sosa,
Ramon M.; Ventura, Oscar N. ?Gru de Teoria Cuantica de
" Moleculas, Instituto de Fisica, Facultad de Ciencias, Tristan Narvaja
* 1674, Montevideo, Urui.1). THEOCHEM 1995, 335, 63-8 ). -
Ab initio second-order Moeller-Plesset (MP2), complete active space
; MC-SCF (CASSCF), multireference second-order perturbation
ﬁ theory (CASPT2) and multireference CI (MR-SDCI) calcns. have '
L M ; 0 been performed on the structure of O« with D symmetry. The
results have been compared with the hypervalent CO3 and SO3 mols,
m It was found that the three mols. present two stable structures with
symmetry Cay and Da res% While most of the methods gredict the
former to be the most stable structure for COs - although CASPT?2
and Davidson's correct MR-SDCI gave the opposite result - all
s .methods predict the D structure as the global min. for O and SOy
At the theor. level employed here Oy is stable towards decompn. into
: : 03(1A1) and O(3P) by more than 40 kcal mol-1, for which reason it is
suggested that it should be observable among the products of the
. 6 @ reaction of oxygen atoms with ozone mols. . .
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123: 93840v Theoretical study of the O molecule. Pavao, A. C.;
Seabra, G. M.; Taft, C. A. (Departamento de Quimica Fundamental,
Universidade Federal de Pernambuco, 50.740-540 Recife, PE, Brazil).
THEOCHEM 1995, 335, 59-61 (Eng). MCSCF MO calcns. show
that the Dan structure of the O¢ mol. is more stable than the Da
structure. The O«(Dzn,! A1)—202(32-) dissocn. energy is_in
agreement with the dissocn. energy predicted by Lewis. The

unsynchronized resonating valence bond theory also predicts the
formation of the O« mol. with Dan geometry. - .

C A 1995 /13 8
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3¢2B154. Teopernueckoe HccaenoBanue Monexyast O[4]. Theoretical study of |
the O[4] molecule : [Pap.] 7th Braz. Symp. Theor. Chem., Caxambu, 21-24 Nov.,
1993 / Pavao A. C., Seabra G. M., Taft C. A. // J. Mol. Struct. Theochem. -
:1995. - 335.-C. 59-61. - AHru. ‘
“Meromom MK CCII B 6a3uce 6-31T'®{*} noxasano, uro mia Monexyisi O[4]
crpyxtypa cummerpin D[2h] craGmmnee crpyxtypst D[4h]. Jmunb cesiseii
HaiineHs! paBusiMH 1,23 1 3,30 A (3xcnepum. 3Havenns 1,20 u 3,41). DHeprus -
micconuaumy Ha 20[2] coracyeTcs ¢ IKCrepHM. 3HAUCHHEM.
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124: 3530507 A configuration interaction study of the (02)2
dimer. Minacev, B. F,; Nikeclaev, V. D.; Agren, Hans (Cncrmsay
Engineering and chnnolo:xml Inst. Chcr:.os:,, Ukr‘.lr‘e 257005). Spec
trosc. Lett. 1996, 29(4), 677-696 (hn:;) The ground and excited stmea
ccnp‘e\ between two oxygen mols. has been studied by CI (CI) calens.,
scanning the intermol. distance in Day, symmetry of collision. The cal-
cns. give a good explanation of antiferromagnetic character of the dimer

and of exchange splitting in its lowest singlet, triplet and quintet mul-
tiplet states. The intermol. potentials for 9 excited states of the dimer
are also presented. The results are in good agreement with recent
perturbation theory calens: The elec. quadrupole moments for the five
lowest states of different symmetry are tabulated at various intermol.
sepns. They all show extremum behavior in the vicinity of the equil.
Highly excited excimers of zwitter—ionic character are predicted near
the ionization threshold with dissocn. energies of the order of 1.5-1.8
eV. The corresponding excimer emission is prcdxctcd in lhe 130 nm uv

region.

1996, [2Y, w36 \
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127:40194p Valence bond studies of the Dy, isomer of O, an |

Ainterim report. .Harcourt,; Richard'D. (School Chemistry, University |

3

Melbourne, Parkville, 3052 Australia). Int. J. Quantum Chem. 1997,
63(2), 547-555 (Eng), Wiley. Single-zeta and 7-electron double~zeta |
basis sets are used to examine some theories of the origin of the stability |

1of the Dy, isomer of Oy, using ab initio valence—bond procedures. With !
. these basis sets, resonance between covalent-type (i.e., 0,-0,) valence— |
“bond structures does not lead to a stabilization of thé dimer relative to;

,@%’ Uporati )
(nil el

af -,
%f'/%”‘q

the sepd. monomers. When basis sets of the same size are used to!
construct wave functions for covalent and ionic structures, covalent—
ionic resonance (i.e.,, 0,0, == 0,*-0,~ == 0,~ -0,*) is also unable to.
stabilize the dimer. Without consideration of the basis—set superposi-
tion error, stability is obtained when the size of the AO basis is increased !
for the dimer relative to the monomer, either via the basis for the ionic |
structures or by the inclusion of midbond functions. Brief consideration
is given to an increased~valence structure for the dimer.

i
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128:248811r Comparative studies of the lowest singlet states of
(03); including ab initio calculations of the four excited states
dissociating into 0,(14,) + 03(*A,). Bussery—Honvault, B.; Veyret,
V. (Laboratoire de Physique des Atomes, Lasers, Molecules et Surfaces,
UMR CNRS 6627—~-Universite de Rennes I, Campus de Beaulieu, 35042
Rennes, Fr.). J. Chem. Phys. 1998, 108(8), 3243-3248 (Eng), American
Institute of Physics. Ab initio calens. have been performed for the four
singlet states of (0,), dissocg. into 0,(2A,) + 05(1A,). They are compared
with previous semi-ab initio perturbation calens. A surprisingly good
agreement in the potential behavior is obsd. between these two comple-l
mentary treatments. After the recent work of Minaev, et al,, these are|
the first ab initio calcns. of the excited states of the dimer, cor. for basis|
set superposition errors (BSSE) and evaluated in a size consistent way. '
Though a similar behavior of the potential with the intermol. distance
has been obsd. by Minaev, et al., discrepancies remain in the binding

energies of the dimer, .

(A 1909, 728, V20
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i low - 400%48 | 4 58215 /755 &
195178. CpaBHUTEJIbHOE U3yueHue HU3WUX CUHTJIE THHIX
cocroanmit  (O[2]) [2], Brmouas HesMNMPMUECKME pacueTH
YeTHpex  BO3OYXOEHHHX  COCTOSHMIL, IMCCOUMMPYUIMX  Ha
O[2] ({1} 'RENBTA' [ g])+0[2] ({1} 'OEJNLTA'[ g]). Comparative
studies of the lowest singlet states of (0[2])[2] -
including ab initio calculations of the four excited
states dissociating into O[2] ({1} 'OEJBTA' [
g])+0[2] ({1} 'HENBTA'[ g)) / Bussery-Honvault B., Veyret

V. // 3. Chem. Phys. - 1998. T IUB, 8. - C. 3243-3248. -

AHTJI.
_ NpuBeneH HaOOp MOJIEKYJIAPHHX NOCTOAHHMX B, D, A, A[ D], .
'nambna’, 'nambpa'[ D], 'ara'; napaMeTpoB  TOHKO

CTPYKTYPH b2¢ CTC n '"JIAMBIOA'-yOBOEHUSA . PesynbTaTH
CPaBHUBAKTCA C NAHHEMM JPYI'MX aBTOPOB M napameTpamu CTC
n 'JSIMBIA'-ynBoeHus FeF. !
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129: 73488g Rotationally resolved absorption spectrum of the
/0z dimer in the visible range. Campargue, Alain; Biennier, Ludovic;
Kachanov, Alexander; Jost, Remy; Bussery—-Honvault, Beatrice; Vey-
ret, Vincent; Churassy, Serge; Bacis, Roger (B.P. 87, Laboratoire de
Spectrometrie Physique (CNRS, UMRS5588), Universite Joseph Fourier
de Grenoble, 38402 Saint—Martin—d'Heres Cedex, Fr.). Chem, Phys.
Lett. 1998, 283(5,6), 734—-742 (Eng), Elsevier Science B.V.. The rota-
/ ] tionally resolved absorption spectrum of 2 bands of (0.), near 630 and
W\/ﬂl v 578 nm were recorded by intracavity laser absorption spectroscopy both
p[[.”\ in a supersonic slit expansion of pure O, and in a cell cooled at 77 K.

AW'/ F These bands correspond to the transitions [02(18g)y<0l2 [02(3S,=), ),
and [02('A)ywp=0,(14,)ym)) [0203%4=),wols. From the extension of the

%0 highly congested rotational structure, the dissocn. energy of the ground
and excited states are 80 and 40 cm~?, resp. These values agree reason-

-ably well with the results of ab initio calens. of the potential energy
surface.

CA. 1998, 129,16
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129: 8820v Charge transfer and dispersion interaction stabiliza. |

* tion of the Dgy, isomer of O,. Harcourt, Richard D.; Pyper, Nicholas '

é@ / %@ Y,
Mmiap- pacir)

(School of Chemistry, University of Melbourne, Parkville, Victoria, 3052
Australia). Int. J. Quantum Chem. 1998, 68(2), 129-134 (Eng), John
Wiley & Sons, Inc.. The results of some minimal basis set valence bond
calens., with an antibonding midbond MO (") included, are reported
for the Dy, isomer of O,. The in—plane ," — a° excitations describe.
the charge transfer from each monomer, while the 1 — 1 excitations on
each monomer partially describe the intermol. dispersive attractions. It
is found that the charge—transfer interactions by themselves are insuf-
ficient to stabilize the S = 0 spin D, dimer of O, relative to two O,
monomers when a correction is included for basis set superposition er-
ror. The inclusion of both the charge transfer and dispersion terms
yields an est. of 14 cm~! for the binding energy (D,) at an equil. sepn.
(R,) of 3.29 A.
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131:356304 Molecular beam scattering of aligned
oxygen molecules. The nat the bond in the 02-02 dimer.
Aquilanti, Vincenzo; Ascenzi, Daniela; Barto
Massimiliano; Cappelletti, David; Cavalli, Simonetta; De
Vitores, Miguel; Pirani, Fernando Dipartimento di
Chimica and Istituto per 1le Tecnologie Chimiche,
Universita di Perugia Perugia I-06123, Italy J. Am.
Chem. Soc., 121(46), 10794-10802 (English) 1999
Mol. beam expts. are reported for collisions
between- 02 mols. Total integral cross sections
were measured as a function of the collision ener
the control of mol. alignment. The low collision
energy (in the thermal subthermal range) and the
high angular resoln. permit observation of the |

effect, manifestation of quantum-mech.
interference, which allows an accu probe of
intermol. interactions. This 1st complete exptl. !



characterizati the interaction yields a ground

(singlet) state bond energy of 17.0 .+-. for the
most stable dimer geometry (the 2 02 mols. lying
parallel at a di of 3.56 .+-. 0.07 A). Also the
splittings among the singlet, the triplet the
quintet  surfaces are obtained, and a full

representation of their ang dependence is reported

via a novel harmonic expansion functional form for
diatom-diatom interactions. These results indicate
that most of the bond the dimer comes from van der
Waals forces, but chem. (spin-spin) contribu in
this open-shell/open-shell ~ "system are not

negligible (.apprxeq.15% of der Waals component of

the interaction).
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132:257484 ational analysis of
the [OZ(l.DELTA.g)v-O]Z [02(3.SIGMA g-)v=0]2 transition
of the 02 dimer. Biennier, Ludovic; Romanini,
Daniele; Kachanov, Alexander; Campargue, Alain; Bussery-
Honvault, Beatrice; Bacis, Roger Laboratoire de
Spectrometrie Physique (CNRS UMR 5588), B.P. 87,
Universite J. Fourier de Grenoble Saint Martin
‘d'Heres 38402, Fr. J. Chem. Phys., 112(14), 6309-

6321 (Engllsh 2000 Tt ST L2 wl-Giev oGl o

S ST TR CUP T o it e A e e The :
rotatlonally resolved absorptlon spectrum of (02)2°
involving the [02(1.DELTA.g)v=0]2 [02(3.SIGMA.g- )v=0]2,
tran51t10n was recorded near 632.6 nm by continuous wave

cavity ring down spectroscopy in a supersonic Sllt‘v.
jet expansion of pure 02. A quadratic dependence
of the absorption in the jet vs. the stagnation

C. 2. RoB0
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pressure is obsd. A rotational temp. of 12 K is
derived from the (02)2 rotational anal. The high
spectral resoln. of the continuous-wave-CRDS
measurements limited by the residual Doppler
broadening in the jet and the low rotational temp.
allow the 1st rotational anal. in this open-shell
complex. The same spectrum was recorded by
intracavity laser absorption spectroscopy and the
comparison of the performances of the 2 methods is
discussed. BAmong >600 lines measured at 15,800-
15,860 cm-1 from the continuous- wave-CRDS
spectrum, 40 were assigned to the RPO, RQO, and RRO
branches of 2 subbands assocd. with Bl- Al+ and Al+
Bl- transitions between the ground and excited
rovibrational levels, labeled following the G116
permutation inversion representation. The 45 lines
were assigned to PP2, PQ2, and PR2 branches of 2
subbands assocd. with Bl- .ltwarw. Al+ and Al+
.ltwarw. Bl- transitions. The subbands centered at
15,808.401 (49) [Al+ .ltwarw. Bl-] and
15,813.134(37) cm-1 [Bl- .ltwarw. Al+] for those
arising from K = 0, and at 15,812.656(20) [Al+
.ltwarw. Bl-] and 15,818.277(35) [Bl- .ltwarw. Al+]

when arising from K = 2, are analyzed considering
(02)2 ' as a slightly asym. prolate top. The
rotational anal. of the 2 K = 0 subbands leads to

very close values of the effective rotational

const., Bp=(B+C)/2, for both Al+ and Bl- levels:

0.095 cm-1 for the [02(3.SIGMA.g-)v=0]2 lower
states and 0.063 cm-1 for the [O2(1.DELTA.g)v=0]2
excited states, in close agreement with theor.
values. The H geometry is confirmed as the most
stable for the ground electronic singlet state. A
distance between the 2 monomers of 6.1 a0 and 7.5
a0 is derived for the ground and excited singlet

states. Similar results are obtained from the 2 K.

= 2 subbands. A vibrational assignment is given
for the 2 rotationally analyzed subbands (K = 0)
and proposed for the main features of the whole
band. |exygen—dimer —_ structura —sauihwatianal-
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135: 142533f Evidence of a second stationary state of the O,
molecule from density functional theory. Qwens, F. J. (Engineer-
ing and Development Center, Energetic Materials Laboratory, - Army
Armament Research, Picatinny, NJ 07801 USA). THEOCHEM 2001.\
546, 261-264 (Eng), Elsevier Science B.V. MO calcns. of the O, mol.
using d. functional theory, employing a 6—311G** basis set predicts a
stationary state of a four bonded closed oxygen configuration having Dy,
symmetry describing a torsionally distorted square in agreement with

W .previous work. The calens. also predict the existence of another station-
ﬂ W ary state (isomer), not previously considered, which consists of a three

. MW structure. Calcns. of the frequencies of this structure by d. functional

? / /] theory yield no neg. frequencies confirming it is a stationary state. The

d. functional method predicts the structure to have Cap, symmetry similar
[ to"t:he exptl. geometry of the isoelectronic NoF,. -

7,
/
|

/ bonded open chain structure and having a lower energy than the Doy

C.A 200/, L3 470
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:2135: 295526f .Cavity. ring=down spectroscopy of transient 0,-
03-dimers. \Tiedje, H: F.; - DeMille, S.;:: MacArthur;: L.; +:Brooks{ R..L.
(Guelph—Waterloo Physics Institute, University of Guelph,.Guelph, ON
CanZN1G 2W1).:Can. :U.:Phys,' 2001, .79(4), 773<781:(Eng),» National
. Resg¢arch Council .of, Canada. .Cavity ring—~down spectroscopy was used
WM{% Ito obtain the spectra of transient (0,), at 577 and 629 nm, at room temp,
and pressures ranging from - ~0.25 -to-10.0 ‘atm.;'A sclection -of . these |
spectra.are.displayed showing the:overlapping monomer and dimer
features.!:'Pressure—dependent cross: sections: were obtained -and Ray-.
leigh extinction was obsd. :The derived.band parameters are compared
to recent results from others... . . - e - Rt e
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134:333339 Geometries, energetics and spectroscopic properties
of oxygen clusters Oxy (x =2-6,y =-2 - 2). _Yi, Jun; Chen,
Hongbo; Wei, Guang; Lin, Yinzhong; Liao, Daiwei. ~ State Key Lab.
of Physical Chemistry on Solid Surfaces, Institute of Physical
Chemistry, Xiamen University, Xiamen, Peop. Rep. China..
Huaxue Wuli Xuebao (2001), 14(1), 65-74. in Chinese. ;

The geometries, energetics and spectroscopic properties of (o}

clusters, Oxy (x = 2-6, y = -2-+2), were studied at the B3LYP/6-311G :
(d, p) level. The CASSCEF calcns. were carried out for the ground and
cexcited states of 302 and 202+. The total energy is 302(3Zg-) i<
202-2Mgi) < 102(1Ag) < 102-2(1Zg+) < 202+(2Mg)* <
102+2(1Zg+). The relative energy of the active doublet anion of O .
mol., 202-(21gi), is only 28 kJ/mol higher than the triplet neutral O |
mol., 302(3Zg-). The caled. O-O vibrational frequencies all are in -
agrecment with the exptl. values. They are 1577 (1580), 1139 (1090),
1563 (1484), 627 (615-545), and 1993 (1905) cm-1, where the O-O

.\
v




vibrational frequency values in parentheses are exptl. values, for
302(3zg-), 202-(211gi), 102(1Ag), 102-2(1Zg+), and 202H2Ig),
-resp. The O-O vibrational frequency of 102+2(1I1g+) was computed |
as 2368 cm-1 which was not reported before at both exptl. and theor.
levels. Both bent and linear geometries of O3 were studied. The -
bent-types of O3 arc more favorable than the linear-type in energy.
Three types of structure for O trimers are calcd. at the B3LYP/6-311G
(d, p) level. They are the structure-I with an obtuse angle of 0-0-O,
the structure-11 with an acute angle of O-0-0, and the structurc-111 of
linear type. For a bent-type structure of O3 species (structure-T), the
total energy is 203-(2B1) < 103(1A1) < 303(3B2) < 103-2(1A1) <
203+(2A1). The optimization of geometry at B3LYP/6-311G (d, p)
level indicated that the species of 203-(2B1) with 1.3673 .ANG. of
0-O bond length and 115.6584° of O-O-O bond angle is the ground ! .
state of 03. The total encrgy of O4 specics and their ions is 204- .
(C8, 2A", bend-type) < 204- (C2v, 2A2, face-centered triangle-type)
< 204- (Dowoh, 2%g, linear-type) < 204+ (Cs, 1A', bend-type). The
specics with the lowest relative cnergy is an anion, 204- (Cs, 2A',
bend-type), with chair form gcometry and characteristic vibronic
frequencies of 1179 and 1349 cm-1. . The relative energy of 105(C2v,
1A1) with coplanar-trianglc-biconc gcomctry is the lowest among the
05 species and their ions, which may be a resonance structure with

105(C2v, 1A1) of A-type. Their characteristic vibronic frequency is
1302 cm-1. The relative energy of the O6 species and their ions with
hexagon geometry is <1 with lincar gecometry. Their IR vibronic
intensity may be weak and unobservable but the Raman vibronic
intensity may be strong and observable based on their symmetry.
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